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Preface

Patients who do not require hospitalization or overnight stay in the hospital can be 
treated via outpatient care; these patients are known as outpatients. Patients who attend 
appointments at a hospital or clinic for any check-up or aftercare  following treatment 
are also considered outpatients. The popularity of outpatient care has increased because 
of technological advancements such as minimally invasive surgery. Ear, nose, and 
throat (ENT), heart, kidney, and orthopedic surgeries can be performed at outpatient 
facilities because of these new techniques. Technology and patient consumerism are 
two of the top factors contributing to the growth of outpatient facilities such as ambula-
tory surgery centers (ASCs), primary care clinics, and urgent care centers, according 
to Definitive Healthcare’s 2019 outpatient trends report. Hospital-based outpatient ser-
vices can be broadly classified into five main types: clinical, surgical, emergency, home 
health, and women’s health. Other types of outpatient services include school health, 
office health, outpatient mental health, and others that are newly emerging. Recently, 
telemedicine-based follow-up has proven to be feasible and safe for the evaluation of 
early postoperative complications. Patients reported high levels of satisfaction with the 
experience. As such, telemedicine-based follow-up could become standard practice 
with the development of mobile applications. One of the most facilitative aspects of 
outpatient care is that it can be accomplished in non-medical institution-based settings, 
such as schools, prisons, offices, and more. Outpatient care is likely to become even 
more popular with the advancement of technology to support it.

This work would not have been possible without the support of IntechOpen. I am 
especially indebted to Author Service Manager Mr. Josip Knapić, who has been sup-
portive of this project and who worked actively to provide me with all facilities. I am 
grateful to all of those with whom I have had the pleasure to work during this project. 
Each of the chapter authors provided me with extensive professional help and obliged 
me on this scientific venture wherever possible. Nobody has been more important to 
me in the pursuit of this project than the members of my family. I would like to thank 
my late parents, Taufiquz Zaman and Jaiba Zaman, whose love and guidance are with 
me in whatever I pursue. Most importantly, I wish to thank my loving and supportive 
wife, Mrs. Jarin Tanwir Hussain, who is my ultimate role model, and my two wonder-
ful children, Naushad Muntasir Zaman and Umar Sarwar Zaman, who provided me 
with unending inspiration during the preparation and publication of this book.

Dr. Gaffar Sarwar Zaman, MBBS, MD
Fellowship in Diabetology,

Fellowship in Applied Nutrition,
PGDCR,

Associate Professor,
Department of Clinical Laboratory Sciences,

Government College of Applied Medical Sciences,
King Khalid University,

Abha, Kingdom of Saudi Arabia
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Chapter 1

Needling Therapies in the 
Outpatient Care: Adverse Effects
Inés Llamas-Ramos and Rocío Llamas-Ramos

Abstract

The invasive techniques have been used for many years. There is a lot of  literature 
on the advances that have been made, as well as the adverse effects or possible 
complications that have occurred during the performance of these treatments. 
Acupuncture and injections (saline, anesthetics, corticosteroids or botulinum toxin) 
have reported several cases of complications. Dry needling is also beginning to have 
several publications of this type. The objective of this chapter is to summarize the 
articles published in relation to adverse effects of needling therapies to promote a 
good practice and knowledge. Original articles in form of randomized controlled tri-
als, case reports and reviews relating adverse effects and possible complications due 
to invasive/needling techniques: acupuncture, injections and dry needling have been 
included. 102 articles met the inclusion criteria between January 2000 and January 
2020. The first limitation found in the literature was the huge variety of cases, 
therapists and incidents to generalize. As a conclusion we can stated the importance 
of a good knowledge of the anatomy and its variants, the correct application of these 
techniques and a continuous training of these therapists must be essential.

Keywords: dry needling, acupuncture, injection, adverse effect, safety

1. Introduction

Muscular pain is a very common pathology in the physiotherapy treatment of 
outpatient care. The invasive techniques for treating these patients have aroused great 
interest, there are many reviews made in recent years about its effectiveness but none 
with conclusive results [1–6]. Articles about post-needling pain [7, 8] and adverse side 
effects that may occur due to dry needling are being published until this day.

Dry needling is a minimally invasive technique into the most hypersensitive 
area/point of a tense band in a skeletal muscle (called myofascial trigger point), 
without the addition of any drug (Figure 1). It can be classified as deep or super-
ficial [9]. There is not much evidence about which of the two options is better, it 
seems that deep dry needling has shown greater effectiveness due to penetrating the 
myofascial trigger point while the superficial dry needling penetrates the skin and 
the subcutaneous cellular tissue [10, 11]. In the same way, the appearance of local 
twitch response would guarantee its effectiveness [12, 13].

These myofascial trigger points present a high equivalence with the ashi points 
of acupuncture, corresponding to approximately 71% as Melzack introduced [14]. 
Acupuncture is based on a traditional and invasive Chinese technique of thousand 
years of age based on metaphysical concepts of "Ch'i" (Qi), the body energy flows 
through channels called "meridians" that has hypersensitive areas called ashi points 
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Figure 1. 
Myofascial trigger point.

Figure 2. 
Acupuncture Meridians.
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(Figure 2). Its treatment also consists in the insertion of a needle in these points 
without any type of drugs [15].

On the other hand, injections have also been the subject of many reviews, [16, 17]  
they have combined the effects of needling with the effect of local anesthetics. 
However, in 1943 Lewit [18] demonstrated that the true effectiveness of the infiltra-
tions was due to the mechanical effect generated by the insertion of the needle itself 
and not the anesthetic.

The objective of this study is to summarize the articles published in relation to 
adverse effects of needling therapies to promote a good practice and knowledge.

2. Method

2.1 Data sources and searches

A review of the literature was carried out in Pubmed, Web of Science, Medline 
and PEDro databases. The search was limited to studies on adverse effects and 
possible complications due to invasive/needling techniques: acupuncture, injections 
and dry needling in English and Spanish.

The keywords in English first introduced separately were: "acupuncture", 
"injection", "dry needling" and "adverse effect/event". In a second time, in order to 
limit the article sample, 12 searches were added: 1–3: “acupuncture/dry needling/
injection” AND "complication"; 4–6: “acupuncture/dry needling/injection” AND 
"iatrogenic"; 7–9: “acupuncture/dry needling/injection” AND "safe practice" and 
10–12: “acupuncture/dry needling/injection” AND "academic training". A manual 
search of the references of pre-selected articles was also carried out.

The search fields were title/abstract of the keywords of the studies publishes by 
the journals indexed in Pubmed during the period between 2000 (January) AND 
2020 (January). In Web of Science the search fields were TS (theme)/TI (title). 
In Medline search field was TI (title) and in PEDro a simple search was done. The 
manuscripts selected for this systematic review met the following inclusion criteria: 
(i) articles that report the adverse effects and/or complications of invasive/needling 
techniques; (ii) reviews of such complications; (iii) articles in English and Spanish 
and (iv) articles with protocols or recommendations on the safe practice of these 
techniques. We excluded theoretical articles on the application of these techniques 
and articles that were not published in English or Spanish.

2.2 Study selection and data extraction

Type of articles: randomized clinical trials, case reports and reviews were 
included in this review. Letters to editor, commentaries to other articles and practical 
application of these techniques were excluded.

Type of participants: participants of all ages/nationalities/sex/gender/educa-
tion level/socioeconomic status which has been treated with needling therapies.

Type of interventions and outcomes: articles which have reported adverse 
effects (mild-severe) due to acupuncture, dry needling and injection were selected.

Type of publications: full text articles published in English or Spanish. Once 
the articles were found, randomized clinical trials, case reports and reviews were 
selected. Once duplicates were removed, 2 reviewers analyzed the abstracts in a first 
screening and then carried out an exhaustive reading of the preselected ones until 
obtaining the final sample of articles reviewed and included in this study. If there 
was disagreement among the independent reviewers, a third reviewer decided. The 
data were extracted independently by the reviewers.
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Data extraction: tables summarize the different adverse effects in chronologi-
cal order classified in relation of the type of intervention.

Quality assessment: both authors selected, reviewed and assessed the quality of 
studies included in this review. Discrepancies were resolved by consensus.

2.3 Data synthesis and analysis

A summary of the findings of the included studies was performed, structured in 
the incidence/frequency of adverse effects, most prevalent adverse effects, type of 
intervention, type of population and other associated diseases which could influ-
ence the results (Tables 1–3). Each article was named by the author and date; they 
have a brief description of the intervention, the type of the adverse effect and the 
conclusion/resolution of the inconvenience.

3. Results

3.1 Selection of the studies

The initial search provided 4.034 potential reports, after applying the inclusion 
and exclusion criteria, the sample consisted of 2.169 articles from Pubmed, 814 
articles from Web of Science, 781 articles from Medline, 270 from PEDro and 9 

Figure 3. 
Flow chart for different stages of the review.
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found manually through preselected references from the Google Scholar database 
(Figure 3). After duplicated were excluded, 1.881 articles were selected. Both 
reviewers screened abstracts in a first time. In a second time, articles selected had 
a more detailed evaluation and 46 articles were excluded by the language, being 
letters to the editor or comments on other articles. Finally, 102 articles considered 
valid (93 from the initial search and 9 found manually). Detailed characteristics 
of the included studies are described in Tables 1–3 in relation to acupuncture, 
 injection or dry needling respectively.

Author/year Description

Tandon, S. (1998) [19] 48-year-old male suffering from bronchial asthma. Pneumothorax 
following acupuncture with electrical stimulation in the third and fourth 
intercostal spaces.

Peuker, ET. (1999) [20] To review the traumatic injuries after acupuncture and discuss how to 
avoid these adverse effects.

Kirchgatterer, A. (2000) [21] 83-year-old female. Syncope and cardiogenic shock after acupuncture 
into the sternum.

Lao, L. (2003) [22] 1965-1999 review: 202 incidents in 98 papers from 22 countries.

Ha, KY. (2003) [23] 68-year-old female. Low back pain and sciatica aggravated by 
acupuncture. Chronic inflammatory granuloma with compression of the 
lumbar fourth nerve and dural sac.

Chang, SA. (2004) [24] 68-year-old male. Death for massive hematemesis resulting from 
aortoduodenal fistula caused by acupuncture.

Saw, A.(2004) [25] 55-year-old female, diabetic. Necrotising fasciitis due to acupuncture in a 
knee osteoarthritis.

Lee, WM. (2005) [26] 36-year-old female. Bilateral pneumothorax after acupuncture.

Ryu, HJ. (2005) [27] Clinical manifestations and treatment for Mycobacterium abscessus due 
to acupuncture.

Kung, YY. (2005) [28] 2 elderly patients: 72-year-old male and 63-year-old female. Between 
2000 and 2002: syncope after acupuncture.

Chauffe, RJ. (2006) [29] Since 1985: 9 pneumothorax cases after acupuncture. 27-year-old student 
seeking acupuncture at levator scapular.

Su, J. (2007) [30] 52-year-old female with chronic coughing. Acupuncture at BL131: 
paravertebral point at the level of the spinous process of the third 
vertebra: bilateral pneumothorax.

Lee, S. (2008) [31] 79-year-old male (hypertension and diabetes). Bacterial aortitis with 
pseudoaneurysm formation after acupuncture.

Hwang, JK. (2008) [32] 25-year-old female: Pneumoretroperitoneumen after acupuncture in 
right psoas muscle.

Juss, JK. (2008) [33] 50-year-old female. Pneumothorax by acupuncture at scapulothoracic 
region.

Jindal, V. (2008) [34] Acupuncture to prevent postoperative nausea in children and to inhibit 
chemotherapy vomiting in adults.

Tsukazaki, Y. (2008) [35] 32-year-old female (recurrent headache). Subarachnoid hemorrhage 
following acupuncture.

Witt, CM. (2009) [36] Review of acupuncture for osteoarthritis knee or hip, low back pain, neck 
pain or headache, asthma, rinitis or dysmenorrhoea. 229.230 patients: 
19.726 suffered at least one adverse effect.

Kim, JH. (2009) [37] 55-year-old female. Hemopericardium after acupuncture.

Kuo, HF. (2010) [38] 39-year-old female with paresthesia and soreness at popliteal fossa. 
Fistula arteriovenous: vascular complication after acupuncture.
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Author/year Description

Ernst, E. (2010) [39] Systematic review of cardiac tamponade due to acupuncture. 5 
Databases, no restrictions in time or language. 26 cases (14 fatal 
consequences).

Nam, KH. (2010) [40] 4 cases of epidural hematomas after facet block, acupuncture and 
epidural injections.

Inayama, M. (2011) [41] 37-year-old female. Pneumothorax and pleural fluid collection after 
acupuncture on neck and upper back.

Hsieh, RL. (2011) [42] 44-year-old female (aplastic anemia). Staphylococcus infection after 
acupuncture at right calf.

He, W. (2012) [43] Chinese review of 167 papers: 1.038 cases (35 deaths).

Xu, S. (2012) [44] Frequency and severity of adverse events of acupuncture, moxibustion 
and cupping between 2000-11: 117 reports with 308 adverse effects from 
25 countries.

Lee, JH. (2012) [45] 47-year-old female: epidural abscess at C1-C3 after acupuncture and 
cupping.

Tagami, R. (2013) [46] 69-year-old male: bilateral pneumothorax after acupuncture at upper 
back.

Stenger, M. (2013) [47] 64-year-old male: pneumothorax after acupuncture for lumbar pain and 
sciatica.

82-year-old female: pneumothorax after acupuncture for herpes  
zoster.

Lee, SW. (2014) [48] 47-year-old female with abdominal pain after acupuncture. Endoscopy: 
needle in the posterior wall of the antrum.

Hamptom, DA. (2014) [49] 43-year-old female with chronic neck pain. Pneumothorax after 
acupuncture.

Peuker, E. (2014) [50] 38-year-old female. Pneumothorax after acupuncture at subacromial 
region (BL13), paravertebral point at the spinous process of the third 
thoracic vertebrae.

Chun, KJ. (2014) [51] 48-year-old female, (breast cancer 7 years before). Cardiac tamponade 
after acupuncture at fourth intercostal space.

Peuker, E. (2014) [52] Review of traumatic lesions after acupuncture.

Wu, J. (2014) [53] Chinese review of adverse effects between 1980 and 2013. 3 databases: 
182 incidents in 133 relevant papers.

Ji, GY. (2014) [54] 54-year-old female; 38-year-old female and 60-year-old male: 3 cases 
of hemiplegia after cervical paraespinal needling (intramuscular 
stimulation, acupuncture or lidocaine) in 2002-2013 in Korea.

Schar, ML. (2015) [55] 39-year-old female with peripheral neuropathy history. Pneumothorax 
and broken needle in her chest.

Karavis, MY. (2015) [56] 37-year-old female. Haemothorax after acupuncture for neck and right 
upper back pain.

Callan, AK. (2015) [57] 15-year-old female with scoliosis. Periscapular abscess after acupuncture 
due to instrumentation.

White, A (2015) [58] 715 adverse effects: 90 trauma (186 secondary reports); 204 infections 
(91 reports); 144 miscellaneous (12 deaths).

Brogan, RJ. (2015) [59] 66-year-old male. Left pneumothorax after acupuncture (paraespinal, 
infrascapular and axillary regions bilaterally) for low back pain 
secondary to arthritis.

Wigger, O. (2015) [60] 51-year-old female with breast pain and dyspnea. Cardiac perforation 
due to acupuncture.
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Author/year Description

Yao, Y. (2015) [61] 54-year-old male. Epidural abscess at C4-T2 due to acupuncture.

Huisma, F. (2015) [62] 53-year-old female. Pneumothorax after acupuncture at posterior left 
hemithorax medial to the scapula.

Kim, JS. (2016) [63] Review between 2011 and 2015: 17 pneumothoraxes (1 bilateral and 16 
unilateral).

Ehgbal, K. (2016) [64] 74-year-old female. Quadriparesis and sensory deficit due to cervical 
subdural hematoma at C4-C6 after acupuncture at neck and shoulder.

Li, X. (2017) [65] Meta-analysis of 33 randomized controlled trials about dry needling and 
manual acupuncture until February 2016. 33 trials with 1.692 patients.

Kim, D. (2017) [66] 55-year-old female. She died by acute peritonitis three days after 
acupuncture.

Domenicucci, M. (2017) [67] 64-year-old male. Hematoma epidural spinal C2-T12 (hemiparesis and 
paresthesias) after acupuncture for lumbosciatic pain.

Lee, HJ. (2017) [68] Retrospective observational study (2010-2014): 10 pneumothorax and 2 
pneumoperitoneum.

Sia, CH. (2018) [69] 50-year-old women. Pneumothorax after acupuncture for neck pain.

Lin, SK. (2019) [70] Pneumothorax incidence after acupuncture in Taiwan (1997-2012) 
411.734 patients, 5.407.378 treatments.

Lee, H. (2019) [71] 80-year-old male. Retroperitoneal abscess after lumbar  
acupuncture.

Lin, SK. (2019) [72] Cellulitis after acupuncture incidence in Taiwan (1997-2012). 407.80 
patients, 6.207.378 treatments.

Liu, ZH. (2019) [73] 42-year-old male. Broken needle in retroperitoneum after acupuncture 
treatments 2 years ago.

Tucciarone, M. (2019) [74] 36-year-old male. Abscess in prevertebral muscles after acupuncture.

Ullah, W. (2019) [75] Old man. Pericarditis secondary to acupuncture after Staphilococus 
aureus infection.

Priola, SM. (2019) [76] 47-year-old female. Epidural intracraneal abscess after acupuncture.

Ullah, W. (2019) [77] Systematic review about cardiac complications after acupuncture. 30 
articles: 8 infections, 22 cardiac tamponades.

Corado, SC. (2019) [78] 79-year-old female. Pneumothorax 2 days after interscapular 
acupuncture.

Table 1. 
Detail of articles included about acupuncture.

Author/year Description

Antoni, RO. (1961) [79] Review of 226 cases between 1955 and 1959: 71 iatrogenic 
pneumothoraxes.

Shafer, N. (1970) [80] 29-year-old female with severe neck pain with radiation into  
her right arm and limitation of motion. Pneumothorax after 
injection.

Cheng, J. (2007) [81] Review from 1966 to November 2006: 35 papers. Infections, nerve 
injury, pneumothorax, embolism.

Usman, F. (2011) [82] 37-year-old female, 20 weeks pregnant. Retrosternal abscess after 
injection at sternoclavicular joint.

Ahiskalioglu, EO. (2016) [83] 25-year-old female. Pneumothorax after 4ml injection of lidocaine at 
thoracic region for neck and low back pain.
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Author/year Description

Soriano, PK. (2017) [84] 39-year-old male. Hipokalemic paralisis after injection guided by 
ultrasound in iliopsoas.

Choe, JY. (2017) [85] 70-year-old male (diabetic and cardiac history). Descending 
necrotizing mediastinitis after lidocaine injection at upper trapezius. 
Death by septic shock.

Lee, DG. (2018) [86] 38-year-old male. Scapular neuropathy after 1% lidocaine injection 
and 6ml of saline.

De la Torre-Canales, G. (2019) [87] Systematic review about adverse effects of botulinum toxin A for 
masticatory muscles. 16 articles.

Camões-Barbosa, A. (2019) [88] 33-year-old female. Weakness after botulinum toxin A injection for 
spasticity.

Mozafari, N. (2019) [89] 55-year-old male. Cutaneous necrotic lesion after interferon beta 1-b 
injection.

Yurük, D. (2019) [90] Rhabdomyolysis after epidural steroid injection.

Marcus, F. (2019) [91] 4 cases of Nicolau Syndrome: rare complication after intramuscular 
injections.

Kang, HY. (2019) [92] Systemic toxicity after cervical epidural steroid injection guided 
(February 2016-October 2017) 11 patients.

Park, HB. (2019) [93] Possible association between injections and calcification in lateral 
epicondylitis.

Al-Omari, AA. (2019) [94] 78-year-old male. Avascular necrosis after one intra-articular 
injection.

Lobaton, GO. (2019) [95] 62-year-old male. Vertebral osteomyelitis after epidural steroid 
injection. Permanent neurological injury.

Quincer, E. (2019) [96] 5-year-old male. Nicolau Syndrome after intramuscular injection in 
deltoid muscle.

Anderson, SE. (2019) [97] Adverse effects after intra-articular corticosteroid injections (2000-
2016), 1.708 patients, 104 adverse effects.

Kim, BR. (2019) [98] Review of adverse events of intra-articular facet joint injections. 
(2007-2017). 11.980 procedures, 101 adverse events in  
99 patients.

Wang, RN. (2019) [99] 61-year-old female. Oculo-motor nerve palsy after epidural lumbar 
injection.

Petrin, Z. (2019) [100] 87-year-old female. Paralysis without hematoma after lumbar 
epidural steroid injection.

Rensma, HG. (2019) [101] 33-year-old male. Nicolau syndrome after elbow injection.

Hu, Y. (2019) [102] Optic perineuritis after hyaluronic acid injections.

Lee, JH. (2019) [103] 81-year-old female. Osteonecrosis after intra-articular corticosteroid 
injection.

Ali, D. (2019) [104] 72-year-old female. Ischaemic stroke after cervical transforaminal 
injection.

Rouientan, A. (2019) [105] 22-year-old male. Complication after botulinum toxin A.

Jani, P. (2019) [106] Iatrogenic adrenal suppression after facet joint injection.

Desai, K. (2019) [107] Review of 354 cases about iatrogenic peripheral nerve injuries.

Park, CW. (2019) [108] 68-year-old male. Iatrogenic injury of sciatic nerve after 
intramuscular injections.
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3.2 Characteristics of the reviewed articles

102 articles met the inclusion criteria of the research in the period between 2000 
(January) and 2020 (January) in form of original articles, case reports and reviews.

From these 102 articles selected, 23 refer to pneumothorax including more than 
120 cases (19 of acupuncture, 3 of injection and 2 of dry needling); 4 articles refer 
to cardiac tamponade with more than 25 cases (both of acupuncture), 21 in relation 
to infections, abscesses or hemorrhages (14 of acupuncture, 6 of injection and 1 
of dry needling) and other 7 articles refer to adverse effects such as syncope and 
cardiogenic shock (acupuncture), 3 pneumoperitoneo (acupuncture), 9 hematoma 
(6 of acupuncture, 1 of injection, 2 of dry needling), hemiplegia (acupuncture), 
cardiac perforation (acupuncture), hypokalemic paralysis (injection), 6 neuropa-
thies (injection), 1 neuroapraxia (dry needling) and 12 cutaneous lesions/Nicolau 
syndrome/necrosis (3 of acupuncture, 9 of injection). In 11 articles there already 
was an existing disease, in other 4 the needle was broken and unfortunately in 4 
articles the consequences were fatal. It has also collected 21 review articles of these 
needling therapies (more than 21.000 adverse effects described). Finally, 6 articles 
have synthetized information about benefits, risks, perception of security and even 
modifications of the application of these techniques (Figure 4).

Author/year Description

Lee, JH. (2011) [111] 58-year-old female with neck and upper extremity pain. Acute cervical 
epidural hematoma (C3-T1) after dry needling.

McCutcheon, L. (2011) [112] Techniques modifications to avoid pleura and lung. Understanding 
anatomy and its variants. Safe technique for training physiotherapists.

Brady, S. (2014) [113] 2 questionnaires for 10 months. 39 physiotherapists and 1463 adverse 
effects. Safe technique.

Halle, JS. (2016) [114] To evaluate benefits/risks of these techniques to minimize them.

Halle, JS. (2016) [115] Adequate training and education: safe and effective technique. To inform 
patients via informed consent.

McManus, R. (2018) [116] 27-year-old female, secretary. Neurapraxia of radial nerve after dry 
needling.

Berrigan, WA. (2018) [117] 62-year-old female. Epidural hematoma and broken needle after dry 
needling.

Uzar, T. (2018) [118] 36-year-old male. Pneumothorax after dry needling for pain in back 
muscles.

Kim, DC. (2018) [119] 16-year-old male. Local abscess after dry needling at the thigh for pain 
after a knee injury.

McDowell, JM. (2018) [120] Safety of acupuncture and dry needling in pregnant women. 124 
responses: only 60 needle pregnant women and a 60% of them feel safety.

Table 3. 
Detail of articles included about dry needling.

Author/year Description

Ali, SS. (2019) [109] Iatrogenic spinal epidural hematoma and intracranial hypotension 
after thoracic epidural injection.

Sencan, S. (2019) [110] 3 males treated with transsacral blocks. Neuropatic sciatic after 
gluteal injection.

Table 2. 
Detail of articles included about injections.
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4. Discussion

Considering the outpatient care treatment, adverse effects are possible com-
plications that can occur during or even after the application of these techniques. 
In more cases there has little importance such as pain, a slight bleeding or a small 
bruise that disappears quickly. However, other adverse effects without a clear cause 
can suppose a serious risk for the patient.

These risks have always been present, but in recent years publications have 
increased considerably. There is no consensus about the classification of these 
adverse effects. Some authors [111] categorized them into four groups: delayed or 
missed diagnosis, adverse effects during treatment, bacterial or viral infections, or 
tissue or organ trauma.

4.1 Incidence/frequency of adverse effects

The incidence/frequency of these adverse effects is not clear. Acupuncture seems 
to have an incidence of 2/125.000 cases [30]; White et al. [58] estimated the risk of 
a serious adverse event with acupuncture at 0.05 per 10.000 treatments, and 0.55 
per 10.000 individual patients, Lin et al. [70] reported a pneumothorax incidence 
of 0.87 per 1.000.000 acupuncture treatments and 1.75 per 1.000.000 in anatomi-
cal risk areas; these authors also showed a cellulitis incidence [72] about 64.4 per 
100.000 treatments.

In relation to injections, Anderson et al. [97] explained an incidence of 5.8% 
of adverse effects. Kim et al. [93] introduced the incidence separately in relation 
with the case: 0.84% and 1.63% in relation to the patient; on the other hand, the 
procedure had an incidence of 0.07% and the administrated drug 0.15%. Finally, 
the unknown etiology had a 0.63% for this author [93] and for other authors it is 
unknown [121].

Data about incidence of dry needling procedures has not been found.
The most reviewed articles refer isolated cases and not a periodicity, but other 

authors have published several reviews that try to synthesize this information. 
Considering these 3 needling techniques, acupuncture leaves a clear superiority in 
relation to the number of publications with adverse effects.

Peuker et al. [20] investigated the traumatic wounds caused by acupuncture 
and discuss how these complications could be avoided. Lao et al. [22] reviewed 98 

Figure 4. 
Prevalence of most common adverse events.
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publications (1965–1999) and they found 202 complications (infections, tissue/
organ damage and nerve injury). Cutaneous disorders, hypotension, fainting and 
vomiting were some adverse effects described. Chauffe et al. [29] found 9 cases of 
pneumothorax since 1985. Witt et al. [36] reviewed acupuncture studies in chronic 
osteoarthritis pain of the knee or hip, lumbar, cervical, head, allergic rhinitis, 
dysmenorrhea and asthma. Out of 229.230, 19.726 reported at least 1 adverse effect 
(bleeding, pain, vegetative symptoms). The longest duration of these adverse 
effects was 180 days (nerve injury). Ernst et al. [39] conducted a review of cardiac 
tamponade after acupuncture: 26 cases were found and 14 with fatal complica-
tions. He et al. [43] reviewed 167 articles with 1.038 cases (35 deaths) from Chinese 
literature. 468 cases were syncope, 307 pneumothorax, and 64 subarachnoid 
hemorrhage. Xu et al. [44] checked the frequency and severity of these effects 
(2000–2011): 117 articles with 308 adverse effects in 25 countries (294 for acupunc-
ture, 4 moxibustion and 10 cupping). Peuker et al. [52] reviewed the traumatic 
lesions after acupuncture. Wu et al. [53] performed a review in China (1980–2013), 
finding 182 incidents in 133 papers (internal organ, tissue and nerve injury are 
the major complications). The adverse effects included were syncope, infection, 
hemorrhage, allergy, burn, aphonia, hysteria, cough, thirst, fever, somnolence and 
broken needles. White et al. [58] found 715 incidents in their review: 90 reports of 
trauma and 12 reports of death. In Taiwan, Lin et al. [70, 72] published 2 reviews 
(1997–2012) about pneumothorax and cellulitis incidence respectively. They evalu-
ated 411.734 patients with 5.407.378 treatments of acupuncture [70] and 407.802 
patients with 6.207.378 acupuncture treatments [72]. In both articles the authors 
emphasized the importance of the previous medical history. Ullah et al. [77] 
reviewed 133 articles and selected 30 cases with relevant cardiac complications: 
8 were infective complications and 22 cardiac tamponades.

Regarding injections, 8 articles have been found. Antoni Ro et al. [79] 
reviewed 226 cases (1955–1959), finding 71 cases of pneumothorax and Cheng 
et al. [81] performed a review (1966–2006) explaining the complications of 
this technique: “infections, spinal cord injury and peripheral nerve injuries, 
pneumothorax, air embolism, pain or swelling at the site of injection, chemical 
meningism, granulomatous inflammation of the synovium, aseptic acute arthri-
tis, embolia cutis medicamentosa, skeletal muscle toxicity, and tendon and fascial 
ruptures”. De la Torre et al. [87] introduced a review about the adverse effects 
caused by botulinum toxin A in masticatory muscles. They used 436 citations and 
concluded with 16:7 were myofascial pain and 9 were trigeminal neuralgia. The 
most frequent adverse effects were “temporary regional weakness, tenderness 
over the injection sites and minor discomfort during chewing”. Most of them 
had a spontaneous resolution. Marcus et al. [91] found a very rare complication 
due to injections (diclofenac, dexamethasone and benzathine penicilin): Nicolau 
Syndrome. They found 4 cases (2016–2018). Park et al. [93] investigates an asso-
ciation between steroid injection and calcification in lateral epicondylitis. They 
evaluated 110 patients (February 2016-October 2018) and concluded that the 
injections history and the number of them has a significative association with soft 
tissue calcifications. A review (January 2000-April 2016) about adverse events 
due to intra-articular corticosteroid injections was made by Anderson et al. [97] 
1.708 patients from 3 regional hospital participated: 99 patients had 104 adverse 
effects within 90 days post-injection. The most prevalent symptom was flare 
(78 patients) and 10 patients had skin reactions. There were no infections. Years 
before, Kim et al. [98] had reviewed 11.980 injections in 6.066 patients (January 
2007-December 2017). There were 101 facet-joint injections and 99 patients devel-
oped adverse effects. 7 patients had an infectious spondylitis, 1 patient died of an 
uncontrolled infection and 2 patients had partial recovery of their neurological 
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condition. Finally, Desai et al. [107] published a review of 17 years where reflected 
the iatrogenic peripheral nerve injuries due to injections. They included “intra-
muscular injections, brachial nerves procedures, subclavian and jugular venous 
cannulation and routine intravenous injections”. The most frequents symptoms 
were pain, paresthesia and sensory-motor deficits. 190 patients needed surgical 
intervention, 164 had any sequel or no recovery and 9 had neurological deteriora-
tion with weakness.

There is not standard data on the incidence of these events. Unfortunately, 
the huge diversity of pathologies, interventions, therapists… makes difficult a 
generalization.

4.2 Most prevalent adverse effects

There is no consensus about the most frequent adverse effect in the literature. 
Some of them are pneumothorax, cardiac tamponade, air embolism, spinal epidural 
haematoma/abscess, abdominal visceral injury, median and fibular nerve injury 
and infection [20, 36, 75, 77, 81, 87, 111].

Some authors reflected that pneumothorax is the most cited adverse effect, 
[50, 63] while for others is infection [44]. White et al. [58] agree with both theories 
being the most common complication pneumothorax and injury to the central 
nervous system and infection will be in second place. Ullah et al. [77] concluded 
that cardiac tamponade is the most frequent complication.

It seems that invasive techniques on the thorax are related to a high incidence of 
pneumothorax [118]. There are some investigations in different countries (United 
Kingdom, Japan, Czechoslovakia, Switzerland, Germany, Japan and Taiwan) 
about it. The incidence of these cases is low, less than 1/10.000. However, there 
have been more than 100 cases reporting iatrogenic pneumothorax due to acu-
puncture and dry needling, including cases of death [112]. Lin et al. [70] showed 
an incidence of 0.84/1.000.000 and 1,75/1.000.000 at risk anatomical areas. Most 
iatrogenic pneumothorax used to be unilateral, but there are bilateral cases too 
[26, 30]. In this article there are 23 articles related to pneumothorax [19, 26, 29, 30, 
33, 46, 47, 49, 50, 55, 56, 59, 62, 63, 68–70, 78–80, 83, 112, 118].

Other incidents (less frequent) reported in the literature but not less important 
are cardiac tamponade [21, 39, 51, 75, 77], granulomas [23], fistulas [24, 38], necro-
sis [25, 42, 85], infections [27, 57, 119], abscesses [27, 45, 61, 71, 74, 76], pneumoret-
roperitoneum [32], hemorrhages [35], hemopericardium [37], haematomas [40, 64, 
67, 109, 111, 117], chilotorax [41], organ perforation [48, 60], needle rupture [53, 
55, 117], hemiplegia [54], hemothorax [56], peritonitis [66], cellulitis [72], hypo-
kalemic paralysis [84], nerve injury [86, 99, 102, 107, 108, 110, 116], weakness [88], 
necrosis [89, 90, 94, 103], Nicolau Sydrome [91, 96, 101], toxicity…[92] Almost all 
had a complete resolution of the symptoms. However, publications with fatal and 
irreversible consequences have also been found [24, 37, 98].

4.3 Special considerations

There are several aspects must be considered when carrying out these tech-
niques in the treatment of muscular pain in outpatients. These incidents, even 
taking caution may occur; therefore, it is important to obtain a complete clinical 
history highlighting possible underlying pathologies [70–72]. Several articles have 
found patients with asthma [19], diabetes [25, 85], anemia [42], herpes zoster 
[47], cancer [51], miastenia gravis [55] and scoliosis [57] and sclerosis [89]. These 
pathologies could influence the appearance or greater probability of developing a 
complication.
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4.4 Type of population

The age of the patients is other aspect to discuss. A review performed in children 
(acupuncture to prevent postoperative nausea) has been published without conclu-
sion about its effectiveness [34]. Quincer et al. [96] showed the case of a 5-year-old 
boy who developed a Nicolau Syndrome after an intramuscular injection in deltoid. 
Besides, cases of elderly people who have suffered syncope’s due to acupuncture 
have also been described [28]. These patients (the most prevalent population in the 
outpatient) may be more debilitated and suffer more adverse effects even taking 
precautions.

There are some types of population could be considered “at risk” when using 
these needling techniques, like pregnant women. We have found an article that 
exposes a retrosternal abscess due to sternoclavicular joint injection with resolution 
[82]. McDowell et al. have developed a review on the safety of acupuncture and dry 
needling in pregnant women in New Zealand. They conclude that of 124 responses 
obtained, only 60 therapists needle pregnant women and only 66% of them express 
safety. More training is needed in this field, particularly on dry needling [120].

In relation to sex, only one article showed major incidence in men than in 
woman [70].

4.5 Other applications of needling therapies

It seems that the most frequent application of these techniques is analgesia, 
including analgesic blocks [40], but there are other applications such hyaluronic 
acid in eyebrow [102], botulinum toxin A for axilar hiperhidrosis [105] and aesthet-
ics for rejuvenation have also presented adverse effects [122, 123].

4.6 Reviews about safety

Among all reviews a meta-analysis of 33 randomized controlled trials was found. 
The authors conclude that acupuncture and dry needling are effective techniques, 
but more research on the safety of them is needed [65]. McCutcheon et al. [112] 
also reviewed the safety of acupuncture and dry needling, suggesting modifications 
of these techniques to avoid pleura and the lung. However, there are no conclusive 
results.

Considering the severity of these techniques, Brady et al. [113] conducted a 
study to check the adverse effects of dry needling. They filled in 2 questionnaires for 
10 months to 39 physiotherapists and regrouped 1.463 adverse effects (common/less 
common/rare). They showed that it was a safe technique. Similarly, Halle et al. have 
published 2 articles [114, 115]. They assessed the risk/benefit of these techniques to 
minimize them, proposed an adequate education, knowledge of anatomy, training 
and to inform the patient via informed consent.

Guided techniques should be an interesting option to reduce these complica-
tions, but several articles do not support this affirmation [92, 110]. More investiga-
tion in this line is needed. On the other side, if dry needling seems to be safe, maybe 
it would be chosen instead injections to avoid the possible events effects derivate to 
the administered drugs like Kim et al. [93] exposed.

4.7 Limitations

Language was the first limitation, several articles have been found in France 
[124, 125], Portugal [126], Russia [127], Germany [128], Italy [129], Denmark 
[130], and Iceland [131] that have not been included in the revision due to its 
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original language. 3 reviews in Chinese [132], German [128] and Danish [133] 
respectively were excluded for the same reason. The first two expose a synthesis or 
classification of adverse effects and the third, is a review on acupuncture in children 
in Denmark. Letters and comments were also excluded; however, we highlight the 
case of acupuncture in the disease of behgets [134]; a letter to editor where they 
expose a case of pneumothorax during a demonstration of dry needling in the tho-
racic iliocostal [135] and a needle broken as a complication of acupuncture [136]. 
Neither has been taken into account articles on practical applications, effectiveness 
of such techniques or superiority of some over others.

4.8 Future investigations

Acupuncture seems to have the most adverse effects reported throughout the 
literature, while injections and dry needling are increasing their publications, prob-
ably due to the increase in popularity especially of the second [114, 115]. Nowadays 
adverse effects seem to be common, but complications are rare. All authors of these 
articles agree in some tips to take in consideration:

• The anatomy of the area to treat should be familiar to the healthcare profes-
sionals before undertaking the procedure.

• Communication with the patient via informed consent is needed.

• Aseptic conditions during the procedure are necessary.

• The appropriate time to apply the treatments correctly becomes essential for a 
good practice and an adequate achievement of the results.

• A correct training and continuous formation of healthcare practitioners are 
necessary.

5. Conclusion

This is a brief summary of the adverse effects found in the literature. There is no 
clear consensus about incidence, the most prevalent adverse effect, the interven-
tion protocols, or experience of the therapist… As a conclusion, needling therapies 
are usual techniques in the outpatient care and complications are possible even 
considering all the precautions. Therapists have to know how to react, recognize the 
adverse effects and correct them as far as possible or refer the patient to the corre-
sponding service, being always updated to new advances and familiar to the normal 
and variants of anatomy of the patients to avoid complications as much as possible. 
Caring the aseptic conditions and the communication with the patient to inform 
them about all the parts of the treatment with needling therapies are essential.
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Chapter 2

Difficult Intravenous Access and 
Its Management
Handan Eren

Abstract

Difficult intravenous access (DIVA) may occur due to several factors, such 
as the demographic and clinical characteristics of the patients (age, sex, height, 
weight, ethnicity, IV drugs history, and medical history), health professional’s 
experience, device characteristics, site of insertion, and vein characteristics. 
Difficult intravenous access leads to repeated insertion attempts that might prove 
to be uncomfortable for the patients, frustrating and challenging for the health 
professionals, and expensive for the health institutions. The practitioners must 
develop the awareness of the factors capable of increasing the difficulty of defining 
the appropriate vein for cannulation through their varied experiences with vein 
location and vascular access.

Keywords: difficult cannulation, patient, practitioner

1. Introduction

Difficult intravenous access (DIVA) is defined as a catheter insertion condition 
when the catheter cannot be entered into the vein in one attempt [1]. A published 
systematic review and meta-analyses reported a failure rate of up to 30% on the 
first attempt of peripheral intravenous cannulation [2]. Other research identifies a 
failure rate ranging from 10%–40%, which is consistent with the findings from a 
study by Witting (2012), who reported that 39% of first time attempts at peripheral 
intravenous cannulation (PIVC) failed [3, 4].

DIVA may occur due to several factors and lead to multiple repetitive attempts 
to gain peripheral venous access, which causes the patients to experience pain and 
anxiety and the healthcare professionals to feel inadequate [1]. In addition, as the 
number of materials used in the repetitive attempts increases and the treatment plan 
for the patient is delayed, the patient care costs also increase [5, 6]. Therefore, it is 
crucial for healthcare professionals to be aware of the factors that may lead to this 
condition, including several negativities, to understand how to manage it [7, 8]. The 
guidelines available for peripheral intravenous insertion mainly focus on site selec-
tion and insertion, and there is a lack of established guidelines on how to recognize 
or manage DIVA [1, 9–11]. In this context, the present study was aimed to provide 
basic information regarding the risk factors for difficult peripheral intravenous  
cannulation and its management.
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2. Individual factors

The individual risk factors associated with DIVA are age, gender, ethnicity, 
body mass index, health status, medical history, and vein characteristics of the 
patients [7, 12–14].

2.1 Age

The age of the individual might affect the intravenous catheter insertion. With 
increasing age, the vein diameter expands, thereby increasing the visibility and 
palpability of the veins [13, 15]. Therefore, it could be relatively difficult to deter-
mine the appropriate vein in neonates and children. According to the literature, 
the success rate of catheter insertion in the first attempt observed in the pediatric 
clinics varies between 44% and 86% [15, 16]. However, similar rates are observed 
in older ages. This might be because of the decreased elasticity of the blood vessels 
at an advanced age, which could contribute to DIVA. In the studies conducted by 
Van Loon et al. with 3586 participants and by Armenteros-Yeguas et al. (2017) 
with 135 participants, no relationship between the age of the individuals and 
DIVA was observed, although DIVA was observed to be related to the presence 
of chronic disease and medical treatment. The increased possibility of chronic 
diseases in advanced age would result in a medical treatment history, leading to 
DIVA [12, 13].

2.2 Gender

Studies have reported that gender is a risk factor for difficult venous access. 
Jacobson and Winslow (2005) reported that catheter insertion procedure is more 
difficult in women compared to men. This could be explained by the smaller caliber 
of peripheral veins in women [17]. Piredda et al. (2019) also reported gender as one 
of the risk factors for difficult venous access and that the procedure could be rela-
tively difficult in women. In the same study, 99.4% of the women who underwent 
lymph node dissection experienced DIVA, suggesting an association; the multivari-
ate analysis conducted in the study revealed that lymph node dissection did not 
exert a statistically significant effect on difficult cannulation [7].

2.3 Ethnicity

Individuals with different ethnicities may have different skin colors, and 
peripheral intravenous cannulation (PIVC) might be difficult in certain individu-
als of particular skin color. A narrative review published in 2010 by Sabri et al. 
reported an association between skin color and DIVA [18]. Jacobson and Winslow 
(2005) also reported that catheter insertion was more difficult in individuals with 
dark and/or tough skins [17].

2.4 Body mass index

Body mass index (BMI) is a measure of body fat based on the height and weight 
of the individual. An increase in weight may cause an increase in the adipose tissue 
and, therefore, a decrease in the visibility of the veins, rendering the catheter inser-
tion difficult [14, 17]. Several studies have reported body mass index as a risk factor 
for difficult catheter insertion [7, 13, 14]. Sebbane et al. (2013) reported that under-
weight patients (BMI < 18.5 kg/m2) face a higher risk of DIVA. They stated that this 
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result may be related to vein mobility [19]. However, Lapostolle et al. (2007) found 
no association with BMI and IV failure [20]. Fields et al. (2014) also did not find an 
association between obesity and DIVA [21]. This results may be related to patients 
characteristic.

2.5 Patient’s health conditions

It is reported that the physiological and psychological conditions of the 
individuals exert an effect on their venous structure [12, 14]. It is elucidated that 
certain chronic diseases may cause the deterioration and hardening of the vascular 
structure, rendering the catheter placement process difficult. Cancer, diabetes 
mellitus, and vascular diseases are among the conditions that render vein access 
difficult [7, 13, 14]. Intravenous chemotherapy treatment or surgical procedure/
dissection of the lymph nodes associated with breast cancer reduces the vis-
ibility and palpability of the veins. Furthermore, circulation problems, which are 
among the advanced complications of diabetes mellitus, and conditions such as 
coronary artery disease and the associated medical treatments, may directly cause 
the deterioration of the vein structure [7, 8, 12, 17]. Loon et al. (2019) reported 
that diabetes mellitus and chemotherapy treatment were associated with forced 
catheter intervention [13]. Piredda and colleagues (2019), as well as Carr and  
colleagues (2016), stated that the treatments of diabetes, venous disease, and 
cancer are closely associated with the difficult catheter intervention as they cause 
the reduction of blood vessel diameter [7, 17].

Dehydration is another risk factor for difficult catheter insertion as it causes the 
blood volume to decrease and the venous pressure to decrease, thereby rendering 
the detection of veins and consequently catheter insertion difficult. Dehydration 
is reported to lead to repeated catheter interventions [22]. However, in the study 
conducted by Sharp et al. (2018), a decrease of 0.57 mm in the diameter of the 
median cubital vein and 0.33 mm in the diameter of the cephalic vein was observed 
after oral rehydration. This could be related to the fact that drinking water may 
stimulate the sympathetic nervous system, which would then decrease the vessel 
diameter [23].

Emotional conditions of the individuals may also affect catheter intervention. 
Anxiety may lead to peripheral vasoconstriction, thereby increasing the difficulty 
of cannulation [24]. Having the patient lie in the during catheterization, using the 
muscle tensing technique, informing the patient regarding the procedure, and gain-
ing the patient’s confidence are a few factors that may reduce anxiety in the patients 
prior to the procedure, enabling better cannulation [25].

2.6 Patient’s medical history

Medical histories of the individuals, particularly the previous history of diffi-
culty with punctures or insertion of catheters, may be the risk factors for DIVA due 
to their effect on the vascular structure [13, 14]. Intravenous chemotherapy treat-
ment is one of the most serious causes of the disruption of the vascular structure. 
Chemotherapy drugs (vesicants, irritants) cause complications such as phlebitis, 
infiltration, extravasation, thrombophlebitis, and septicemia, manifesting as pain, 
redness, ulceration, and necrosis along the vein, and stimulate the sympathetic 
nervous system, thereby causing the vessels to contract and decreasing their full-
ness and visibility [26]. Similarly, fluids with high osmolarity, the blood, and the 
blood products may damage the vascular endothelium. Repeated attempts of these 
treatments may be a risk factor for DIVA [27].
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2.7 Vein characteristics

The vascular structure may differ from individual to individual. The diameter, 
visibility, palpability, and superficiality (or depth) of the vein are important factors 
to be considered when determining the appropriate vein for PIVC [8]. A vein with 
a wide diameter is easily visible and palpable. Van Loon et al. reported that non-
palpable invisible veins and the veins less than 3 mm in diameter after tourniquet 
application lead to DIVA [13]. Jacobson and Winslow (2005) reported that failed 
IV insertions were associated with higher degrees of difficulty arising from vein a 
variable, such as vein rolled or vein was resistant to puncture.

3. Factors related to health professionals

It is reported that difficult peripheral intravenous cannulation affects 10%–24% 
of all hospitalized adults and is associated with higher rates of catheter failure. 
This situation may lead to several complications, such as phlebitis, extravasation, 
hemorrhage, catheter-related infection, and sepsis [6, 18]. In order to prevent 
these complications, healthcare professionals must be aware of the risk factors for 
DIVA. The practitioners’ knowledge and skill regarding catheter insertion and 
their clinical experience are the health professional-related factors for difficult 
cannulation [7, 14]. The literature states that the experience of the practitioner 
with catheter insertion is associated with forced catheter intervention. Rippey et al. 
(2016) reported that the practitioner’s experience influenced the success of catheter 
placement in a single attempt [28]. Van Loon et al. (2019) reported that the predic-
tion that the practitioner might have a difficult catheter intervention was associated 
with DIVA [13]. Rodriguez-Calero et al. (2020) reported no relationship between 
the clinical experience of the practitioners and DIVA and stated that catheter inser-
tion could only be associated with the patients and their treatment [14].

The success of vascular access and conducting the procedure in a short duration 
are important for patient safety and satisfaction. Determining the appropriate vein, 
using the appropriate materials, and placing the catheter with the right technique 
would make the procedure convenient for both patient and the healthcare profes-
sional. Therefore, the practitioners must possess adequate knowledge and skills of 
cannulation [29, 30].

4. Management of difficult venous access

PIVC is expected to be performed in a single attempt. In the cases where the cath-
eter cannot be inserted in a single attempt, it is recommended to limit the number of 
insertions by a single practitioner to two [29]. However, this is not possible in certain 
cases. Therefore, determining the appropriate vein and the appropriate catheter and 
using the most appropriate technique to access the vein is important for the preven-
tion and control of DIVA caused due to factors related to either the patient or the 
practitioner [8, 11, 14, 18].

4.1 Assessment of the appropriate vein in difficult venous access

Determining the appropriate vein prior to catheter insertion is important for 
performing the procedure conveniently. Plump veins are distinctly visible and 
palpable, and therefore, easier to detect. In order to determine if the catheter 
insertion procedure would be challenging, the veins should be graded. Certain vein 
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grading scales have been developed for application in adults and pediatric patients 
[13, 31, 32]. The Adult Difficult IntraVenous Access (A-DIVA) scale developed and 
updated by Van Loon et al. (2019) includes a known history of difficult intravenous 
access, an expectation of difficult intravenous access by the practitioner prior to 
the intravenous cannulation, the inability to detect a dilated vein through palpation 
and/or visualization of the extremity, and a target vein diameter of less than 3 mm. 
A higher score on the A-DIVA scale indicates a higher risk of difficult intravenous 
access [13] (Table 1). In the vein grading scale developed by Lenhardt et al. (2002) 
the following factors were included: 1) The veins are completely invisible and not 
palpable; 2) The veins are visible although not palpable; 3) The veins are hardly 
visible although palpable, 4: The veins are visible and palpable; 5) The veins are dis-
tinctly visible and palpable. This scale may be used to evaluate the veins, although 
access to the veins rated 1 on this scale could be rather difficult [32].

Vein grading/assessment scales for small patient groups are different. The 
Difficult IntraVenous Access (DIVA) scale developed by Yen et al. (2008) included 
the visibility and palpability of the vein, and the age, skin color, and premature 
status of the patients as evaluation parameters. The obtained scores ranged from 0 
to 11. If the obtained score was four or higher, it indicated difficult vascular access 
with a 50% probability of failure [31]. The scale was reviewed by Riker et al. (2011) 
who reduced the parameters to only 3, namely visibility of vein, palpability of vein, 
and age of the patient. The scale has also been adapted to the Turkish population 
by removing the parameter of skin color. The prediction of whether the procedure 
would be difficult prior to the PIVC is crucial as it prevents possible complications 
(Table 2) [31, 33]. Therefore, it is recommended that healthcare professionals use 
these scales [29].

The more visible and more palpable the vein preferred for PIVC, the more 
convenient the procedure would be. Dorsal metacarpal veins, basilica, and cephalic 
veins are the frequently preferred ones for PIVC. In particular, for ongoing intra-
venous treatments, the IV entry site should be located distal to the arm, and each 
attempt should be further proximal compared to the next attempt. Leg and foot 
veins should be avoided as much as possible due to the risk of lower extremity 
embolism involved [34]. However, this order of vein preference may change in 
the cases where veins are not easily visible and palpable. If there is a possibility of 
difficult cannulation, the upper arm basilica vein should be preferred because of its 
larger diameter. However, since this vein might be deep-seated, its visibility could 
be low; in which case; the procedure should be performed using palpation or vein 
imaging systems [35].

Another frequently preferred vein to avoid difficult venous access is the ante-
cubital vein. The large diameter and the superficial location of this vein render 
it easily visible or palpable. However, with this vein, catheter stabilization could 
be difficult as this vein is located in the elbow joint [34]. Panebianco et al. (2009) 
reported that, with an increase in the diameter of the veins (92% success at 0.6 cm) 

Factor Score

Is there a known history of a difficult intravenous access? 1

Do you expect a failed first attempt or a difficult intravenous access? 1

Is there an inability to identify a dilated vein by palpating the upper extremity? 1

Is there an inability to identify a dilated vein by visualizing the upper extremity? 1

Has the largest dilated vein a diameter less than 3 millimeters? 1

Table 1. 
The additive A-DIVA scale [13].
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and within the vein depth range of 1.2 to 1.4 cm, the success of catheter placement 
increases. An ultrasound device should be used to determine the diameter and the 
depth of the veins [36].

4.1.1 Techniques to increase vein visibility in difficult venous access

The literature recommends the use of ultrasound and vein imaging devices for 
the detection of veins with low visibility and palpability. Information regarding the  
diameter and the depth of the veins may be obtained using the ultrasound tech-
nique. Previous studies have demonstrated that the use of an ultrasound device 
increased the rate of successful catheter placement at the first attempt, particularly 
in difficult venous access [16, 37]. Moreover, it is reported that the use of vascular 
imaging devices, which enables the visualization of the veins using infrared rays, 
prior to the procedure is particularly effective in pediatric patients and the individu-
als with impaired vascular structure receiving intravenous chemotherapy treatment 
(Figure 1) [1, 18, 30]. Eren (2018) reported that the use of a vein imaging device 
in patients with difficult venous access significantly shortened the time to deter-
mine the appropriate vein compared to the use of a tourniquet and fist-clenching 
techniques [30]. In a study carried out by Caglar et al. (2019) with preterm infants, 
it is found that success of the first attempt was significantly higher in the infrared 
and transilluminator groups than in the control group (p ≤ .05). It is also found 
that time to successful cannulation was significantly lower for the infrared group 
(8.70 ± 2.56 seconds) than for the transilluminator group (45.27 ± 30.83 seconds) 
and the control group [38]. Considering the patient outcomes of studies conducted 
using the ultrasound device, ultrasound guidance increases the likelihood of 
successful peripheral cannulation in difficult access patients. Ultrasound guided 
peripheral IV catheter placement has a greater success rate with fewer skin punc-
tures, decreased time for IV catheter placement, and fewer complications [39, 40]. 
Chiriloco et al. (2015) reported that first attempt success was 85% with using ultra-
sound at 200 patients with DIVA. They also said that patient satisfaction was higher 
in ultrasound guided vascular access group than traditional peripheral venous 
catheter insertion group [41]. In summary, ultrasound guided insertion significantly 
improved first attempt success rates and demonstrated higher patient satisfaction 
scores when compared to conventional venous catheter use.

Besides these techniques, tourniquet application, hot application, topical vaso-
dilator application, fist-clenching, holding the arm below the chest level, hitting the 
vein, and massaging may be used to make the veins fuller for easier vein determina-
tion [30, 32, 34, 38, 42–44]. Tourniquet application is one of the most commonly 
used techniques for vein determination. The literature recommends the use of a 
sphygmomanometer rather than a tourniquet for the individuals with sensitive/
fragile veins and those with a risk of difficult venous access. It is suggested to inflate 

Predictor variable Score

Visibility Visible = 0 Not visible = 2

Palpability Palpable = 0 Not palpable = 2

Age ≥36 months = 0 12–35 months = 1 <12 months = 3

Prematurity Not premature = 0 Premature = 3

Skin shade Light = 0 Dark = 1

Table 2. 
DIVA score [33].
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the manometer to the level of the individual’s diastolic blood pressure [38, 43]. 
Nitroglycerin, a topical vasodilator, increases the visibility of the vein, although it 
may not be suitable for every patient as it is absorbed into the skin [45]. Another 
technique, named hot application, assists in expanding the veins to make them 
fuller. Studies have demonstrated that hot application facilitates vein detection and 
catheter insertion in patients with DIVA [43, 46].

4.2  Determination of the appropriate catheter and vein entry angle in difficult 
venous access

The size of intravenous catheters [14, 15, 18, 21, 23, 25] is referred to as the 
gauge. The diameter and the length of the cannula vary with the size of the catheter. 
As the number/size of the catheter increases, the cannula diameter decreases. In 
addition, different lengths are available for the catheters of the same size [29, 34]. 
Generally, a 20-gauge to a 24-gauge catheter is preferred for peripheral catheter-
ization. Peripheral catheters larger than 20 gauge in size are more likely to cause 
phlebitis. A 22 to 24 gauge catheter for neonates, pediatric patients, and older adults 
generally minimizes the insertion-related trauma. A 20-gauge to 24-gauge catheter 
should be used based on the vein size for blood transfusion; when rapid transfusion 
is required, a larger-size catheter gauge is recommended [29].

The catheter should be placed at an angle of 10–30 degrees to the skin, and after 
entering the vein at the PIVC, the angle should be reduced. However, the veins that 
are superficial, thin, slippery, and present a risk of difficult venous access should 
be entered at an angle of 30–45 degrees to the skin, from the lower side of the entry 

Figure 1. 
PIVC used with vein imaging device.
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point and parallel to the vein, and immediately after entering the vein, the angle 
should be reduced to 15 degrees [34]. In the process of catheter placement with the 
assistance of the ultrasound technique, if a vessel is 16 mm deep and is entered at a 
45° angle to the vein, then a catheter with a minimum length of 23 mm is required 
to reach the vessel. At a 30° angle, the catheter would have to be 32 mm to reach the 
anterior wall of the vessel [36].

5. Conclusion

Difficult venous access is characterized by non-visible and non-palpable veins 
and is caused by the various patient- and practitioner-related factors, such as age, 
obesity, history of chemotherapy, and vein characteristics of the patients, and the 
clinical experience of the practitioners [1, 7, 8, 12]. Understanding these factors for 
DIVA may facilitate the management of difficult venous access and improve patient 
outcomes in this population. In difficult intravenous catheter intervention, deter-
mining the appropriate vein and placing the catheter with the appropriate technique 
is required. Evaluation of veins before catheter insertion is crucial in determining 
the appropriate vein. For this, vein grading scales should be used [31, 32, 47]. 
Techniques to increase vein fullness (e.g. fist clenching, hot application, topical vaso-
dilator, tapping) can be used to determine the vein, or ultrasound and vein imaging 
devices can be used to view veins [2, 23, 30, 35, 43, 46]. In addition, difficult venous 
access guidelines, which are limited in the literature, need to be developed.

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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Chapter 3

Self-Management of Blood 
Pressure Control at Home in 
Chronic Kidney Disease: Nursing 
Interventions and Health Gains
Dilar Costa and Filipa Aguiar

Abstract

One of the advantages of HBPM (Home Blood Pressure Measurement)  
compared to office measurement is being a strong predictor of cardiovascular  
morbidity and mortality in hypertensive patients, including those with chronic kid-
ney disease (CKD). However, studies with renal patients not dependent on dialysis 
are scarce. HBPM is an important tool in the regular monitoring of blood pressure 
(BP) and in patient’s involvement in its long-term self-management. Nurses have 
an important role here and their involvement in the process is essential. Nurses 
must be aware of the latest recommendations as well as they should teach, train, 
guide and supervise patients. This chapter summarizes information about CKD and 
hypertension, the importance of measuring blood pressure at home in CKD and 
describes nursing interventions in this field. Nurses have a role in enabling patients 
to optimize their self-management skills. Nurse-delivered interventions have been 
shown to contribute to improved patient outcomes. Nurses can educate patients 
about proper blood pressure monitoring techniques at home, and also interpreting 
and evaluating the results and managing the therapeutic regimen. Evidence shows 
the effects of interventions performed by nurses in improving and controlling BP, 
such as teaching, training, counseling, motivational interview, coaching, nurse–
patient relationship, communication, negotiation, and support.

Keywords: home blood pressure, self-management, nurse interventions,  
chronic kidney disease, health gains

1. Introduction

It is worldwide recognized the impact of kidney disease in economy and society. In 
developed countries, the costs associated with dialysis treatment and transplantation 
consume 2 to 3% of the health budget. On the other hand, in middle and low-income 
countries the accessibility to kidney function replacement treatments is low [1].

Chronic kidney disease (CKD) is considered a public health problem and has a 
significant weight in the context of chronic diseases. This disease affects around 850 
million people worldwide, with one in ten adults having chronic kidney disease [2].

All stages of the disease - 1 to 5 -, are associated with increased risk of cardiovas-
cular morbidity, premature mortality and quality of life decrease [3].
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Considering the weight of hypertension, cardiovascular disease and diabetes 
mellitus in the increase of CKD, it is crucial to be concerned with its management.

2. Chronic kidney disease and hypertension

There is a complex association between CKD and hypertension due to a cause-
effect relationship, in which both hypertension and CKD have a risk factor  
sharing relationship, being that one may be the cause or consequence of the 
other. Every year the number of people diagnosed with CKD due to hypertension 
increases by 10%.

The literature states that 5% of CKD are due to hypertension. It is highlighted 
that hypertension is more common in glomerular diseases, but the incidence of this 
clinical condition differs according to the histological characteristics of the disease. 
Membranoproliferative glomerulonephritis and segmental and focal glomerulo-
sclerosis forms have a higher incidence of hypertension than membranous forms 
and IgA glomerulopathy. Table 1 shows the prevalence of hypertension in different 
chronic renal diseases [4].

The evidence supports that the prevalence of hypertension increases as kidney 
function deteriorates in CRD, with a progressive decrease in the glomerular filtra-
tion rate [5].

Several studies have shown that hypertension is an independent risk factor 
for end-stage renal disease (ESRD), contributing to the disease itself and its 
progression [6, 7].

Cardiovascular disease is the leading cause of death in CKD, which in turn, 
increases the risk of long-term cardiovascular events [8].

When compared to the general population, the prevalence of hypertension is 
higher in people with CKD, constituting the factor with the greatest impact on the 
progression and outcome of kidney disease [9].

It is not yet known the exact mechanism that causes hypertension in CKD, nor 
has been isolated any factor responsible for its establishment. It is theorized that 
there are several mechanisms that, acting together, contribute to increased blood 
pressure, such as the progressive loss of sodium excretion with the consequent 
volume overload, the excessive activity of the renin-angiotensin system, the dis-
proportionate increase in sympathetic activity, secondary hyperparathyroidism,  
the reduction of nitric oxide synthesis and the high endothelin levels, among  
others [10, 11].

Chronic kidney disease % of hypertension patients

Glomerular diseases
Segmental and focal glomerulosclerosis
Membranoproliferative glomerulonephritis
Diabetic nephropathy
Membranous nephropathy
Mesangial proliferative glomerulonephritis
IgA nephropathy
Minimal change disease

75–80
65–70
65–70
40–50
35–40
30
20–30

Polycystic kidney disease 60

Chronic interstitial nephritis 35

Table 1. 
Hypertension prevalence in CKD patients.
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Observational studies report an increased risk of development and rapid 
progression of CKD in cases of uncontrolled blood pressure [12].

Failure to treat hypertension is associated with harmful effects such as left 
ventricular hypertrophy, dilated cardiomyopathy and accelerated deterioration of 
renal function, among other causes [10].

According to Kidney Disease Improving Global Outcomes (KDIGO), inter-
national organizations (such as National Kidney Foundation Kidney Disease 
Outcomes Quality Initiative - NKF KDODQI; Eighth Joint National Committee 
published - JNC 8) committed to the prevention and treatment of hypertension 
recommend non-pharmacological measures along with pharmacological measures 
in the prevention and treatment of this disease [13, 14].

According to these organizations, health professionals are responsible for early 
detection of the disease and monitoring of risk factors.

The disease can progress slowly due to the gradual loss of the nephrons, and in 
its initial stages it goes unnoticed, only being identified when symptoms appear.

The purpose of screening and monitoring the disease in the early stages is to 
delay its progression to ESRD, a condition that leads to the need for renal replace-
ment therapy.

Only a minority of patients with hypertension have blood pressure within 
the accepted target values (systolic blood pressure less than 140 mmHg, diastolic 
blood pressure less than 90 mmHg). The main causes for the lack of blood pres-
sure control are related to low knowledge of the problem and lack of screening for 
hypertension in the population [15].

In the context of non-pharmacological measures, European Society of 
Cardiology makes clear the urgent need to promote preventive actions, mentioning 
that blood pressure measurement is a simple, non-invasive and low-cost tech-
nique, especially if considering the costs of treating hypertension and associated 
complications.

Regarding hypertension and kidney disease, there is no consensus among the 
authors about what the reference values should be. This is an issue that remains in 
debate despite recent recommendations and the publication of the clinical trials 
SPRINT, ACCORD, among others [16, 17].

The European Society of Hypertension and the European Society of 
Cardiology (ESH/ESC) recommend target blood pressure values below 
140/90 mmHg for blood pressure measurements in a clinical setting. However, 
in the presence of proteinuria, these values drop to 130/80 mmHg as a reference. 
Similar recommendations are indicated by the JNC-8, suggesting target blood 
pressure values below 140/90 mmHg for the general population, disregarding the 
recommendations of SPRINT study, which suggests blood pressure values below 
130/80 mmHg for patients at increased risk of cardiovascular events, including 
patients with CKD [18].

Target blood pressure values have changed over time. The literature shows that 
the target blood pressure value acceptable for patients with CKD is 130/80 mmHg 
[19]. The latest guidelines of the European Society of Hypertension and the 
European Society of Cardiology published in 2018 recommend a target SBP 
(Systolic Blood Pressure) value of 130–139 mmHg and DBP (Diastolic Blood 
Pressure) of 70–79 mmHg for patients with CKD. But there is not a unanimous view 
among scientific community on this issue [20, 21].

Vital for the success of the blood pressure prevention and control programs is 
the participation of the patient/family.

Health care, as integrating element of praxis, which takes place during the 
course of the chronic disease, calls for the participation of all stakeholders in 
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the care process and for the investment in patients’ education, enabling them to 
understand their health needs and become co-responsible for their health and 
 well-being [22].

Everybody should to be part of an active citizenship stance based on education 
and training. Care must focus on the needs of the patient, it is important to know 
their level of mastery in response to the needs considered significant at any stage of 
the disease pathway [23].

3. Home blood pressure measurement

Blood pressure self-monitoring has been proposed as a strategy to improve 
hypertension control. Although the results of previous clinical trials on blood 
pressure measurement in the adjustment of hypertensive therapy and in the control 
of hypertension are inconsistent, the results of TASMINH4 demonstrated that 90% 
of eligible participants revealed that they wanted to take an active role in self-
monitoring of blood pressure [24].

However, the importance of new studies in this area is highlighted, mainly 
studies involving risk groups, including patients with CKD in the advanced stage of 
the disease [25].

Hypertension is common in CKD patients, with a prevalence of around 60% to 
90%, depending on the stage and cause of the disease, and is responsible for high 
cardiovascular morbidity and mortality. In this context, blood pressure control is a 
key measure [10].

HBPM is easier than ambulatory blood pressure measurement and, therefore, 
can be an important tool for blood pressure control in combination with other 
measures.

In this regard, Sanghavi, & Vassalotti emphasize that measuring blood pressure 
at home is a mean of reducing the burden of medication in individuals with “white 
coat hypertension”, that is defined as the increase in blood pressure in the clinical 
context and maintenance of normal values at home. And, therefore, a means of 
improving the therapeutic compliance of hypertensive patients [26].

The authors also add that HBPM offers the patient a means to monitor the 
effectiveness of the medication and acts as a positive reinforcement, as shown by 
a study carried out in Spain. Of the 250 participants, 92% of the individuals in the 
experimental group (home blood pressure measurement) adhered to the antihyper-
tensive regime, against 74% in the control group.

They concluded that HBPM is simple and not expensive. Besides, it offers more 
information to the practitioner, allowing more informed clinical decisions. It also 
promotes the involvement of the patient and the commitment of the health team, 
including nurses.

The evidence that shows the benefits of HBPM compared to measuring 
blood pressure in the clinical setting. Namely in improving blood pressure 
control, in reducing “white coat hypertension” events and in cardiovascular risk 
prediction [27–29].

The diagnosis of “white coat hypertension” is important because one of the 
consequences of this situation is overtreatment [30].

CKD patients with “white coat hypertension” have a lower cumulative risk of 
progressing to ESRD, so home blood pressure monitoring is essential. On the other 
side, renal patients have a high prevalence of masked hypertension, defined as 
normal blood pressure values in the clinical setting and high blood pressure values 
at home or ambulatory. This situation puts them at risk of organ damage, cardiovas-
cular events and tends to evolve to ESRD [31].



41

Self-Management of Blood Pressure Control at Home in Chronic Kidney Disease…
DOI: http://dx.doi.org/10.5772/intechopen.96416

HBPM allows a complementary assessment of daytime blood pressure variation, 
commonly seen in chronic kidney patients [32, 33].

Self-measurement of blood pressure at home is therefore an alternative for 
measuring blood pressure. Besides providing a more accurate assessment of blood 
pressure, it offers the possibility of having regular measurements in conditions 
closer to the patients’ daily lives [34].

It is recognized by the scientific community that the measurement of blood 
pressure in the clinical context does not accurately reflect the blood pressure of 
each individual (due to changes in circadian rhythm and in the environment). It is 
thus necessary to create alternative methods whose main goal is to enable a closer 
assessment of the patient’s values, because it takes place in a natural context, in the 
patient’s natural environment [35].

Therefore, the self-monitoring of blood pressure at home becomes a tool to 
be incorporated into the self-care of CKD patients, through which the person has 
control over the process. This action makes the patient co-responsible for their 
health. This is a simple and important measure in preventing progression to ESRD, 
but it is nevertheless a complement to blood pressure measurement in the clinical 
context [36].

The negative individual, social, and economic consequences of not controlling 
blood pressure are evident. But these effects can be positive when enhanced by the 
self-management of hypertension.

The main negative effects resulting from the lack of blood pressure control 
in CKD patients call for the development of self-care interventions that result in 
behavior modification and optimization of hypertension control.

This issue is evident in the study by Humpherys et al., which, through a mul-
tifaceted intervention approach, optimized blood pressure values in proteinuric 
CKD patients and unproteinuric CKD patients. For that, the authors run 4 projects, 
which occurred in different practices, established chronologically in different peri-
ods of time. The percentage of patients with self-care behaviors for blood pressure 
management within the recommended target values increased from 34% to 74% in 
project 1, from 60% to 83% in project 2, from 68% to 71% in project 3 and 63% to 
76% in project 4. Both groups (proteinuric and unproteinuric CKD patients) were 
able to reach the recommended target blood pressure values. The group of unpro-
teinuric patients achieved blood pressure values below 140/90 mmHg and the group 
of proteinuric patients reached values of blood pressure below 130/80 mmHg. In 
this context, the authors concluded that this type of intervention proves to be an 
asset in reducing long-term complications resulting from suboptimization of blood 
pressure control [22].

The analysis of the systematic literature review carried out by Gallagher, et al. 
shows us the positive effects of educational interventions in reducing high blood 
pressure. The benefits of health education interventions in lowering blood pressure 
in chronic kidney patients were confirmed. As well as their potential in reducing 
cardiovascular events and delaying the progression of the disease [37].

Given that nurses have a pivotal role in promoting self-care behaviors in all 
aspects of care, including (1) problem identification, (2) diagnosis, (3) interven-
tion, (4) evaluation and (5) follow-up, it is essential to highlight the interventions 
developed in the context of high blood pressure control in chronic kidney patients.

According to the literature, the possible causes of blood pressure control in 
this target group are associated with a reduction in self-care behaviors in relation 
to the consumption of salt, the practice of physical exercise and the adherence to 
medication. The overlook of these behaviors leads to hypertension. In this context, 
non-pharmacological interventions are relevant, along with pharmacological 
measures [38].
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4.  The role of nursing education in promoting patient’s kidney self-care 
capacities

Health education, as a field for knowledge production, assumes a privileged 
relationship with active citizenship, providing patient/family with the possibility of 
making informed decisions and acting in collaboration with the health team.

Assuming the empowerment speech as a key element of the care action, which is 
shaped at the border between the biomedical model and the model of care centred 
on the patient, Orem’s theory of self-care fits in this context. Especially when it is 
intended to establish partnerships and promote self-care behaviors in the preven-
tion and control of hypertension in patients with CKD through an educational 
intervention.

According to Orem, the individual is an active subject, but in a situation of 
illness, his capacity for self-care can be reduced due to his inefficiency in relation to 
the condition that affects him [39].

In 2013, the World Health Organization (WHO) defined self-care as the ability 
of individuals, families and the community to promote health, prevent disease and 
stay healthy. The partnership with healthcare professionals to deal with the disease 
and disabilities arises when individuals are unable to meet some or all of the needs 
for self-care, due to a lack of knowledge, disability or perception of their diminished 
health status.

Nurses act as a resource for the patient, developing helping methods in order to 
overcome or compensate health-related limitations, leading the patient to under-
take actions to regulate their own functioning and development. The intervention 
is carried out according to a diagnostic and intervention process. It starts with 
needs assessment, identification of motivation to learn and, in partnership with the 
patient and/or family, establishment of the goals to be achieved. In this process the 
nurse can direct, guide, provide support and teach [39].

CKD patients need to undertake a range of complex activities, such as monitor-
ing blood pressure, blood glucose, introducing changes in diet, adhering to therapy, 
avoiding nephrotoxic substances and practicing physical exercise [40].

It is internationally recognized that disease self-management is now an 
essential aspect of the health system. The implementation of a disease self-
management plan based on negotiated complementary actions, allows the process 
participants to rediscover the conditions (knowledge and skills) to satisfy their 
needs. With the aging of population, families assume an increasing importance 
in the daily management of the disease. Therefore, families and patients are the 
clients of health professionals and the expression of their interests must be taken 
into account [41].

There are many difficulties for active participation of individuals in the manage-
ment of their disease due to lack of knowledge and skills to deal with the disease. 
Therefore, between unawareness and fears, people’s behavior can take two direc-
tions: control or ignore the problem. In either cases, nurses have a predominant 
support role in making people aware of their potential, leading them to develop and 
put that potential at the service of the disease.

Health education is a strategy to be followed, as it constitutes a teaching, instruc-
tion and training tool in order to guide the patient and their families to face a new 
situation in the management and prevention of the disease.

It is true that CKD patients have the same characteristics as the general popu-
lation in terms of self-care behaviors in controlling blood pressure, following a 
healthy diet and regular physical exercise. However, it is no less true that CKD 
disease, due to its complexity and need for intervention in all of the stages, requires 
specific intervention and monitoring actions along the path of the disease.
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As CKD is an asymptomatic disease, especially in the early stages, it means that 
patients with CKD, because they are unaware of their situation, do not seek infor-
mation. It is also a fact that the low perception of susceptibility is associated with 
low levels of literacy and, consequently, with a reduced perception of the risk of 
developing the disease [40].

This discouraging picture highlights important gaps regarding the patient’s 
monitoring plan. In this context, innovative and complementary practices are 
needed to implement an individualized monitoring program based on the patient’s 
real problems, both in hospitals and in primary health care. As a reference, we 
identify health education projects developed in specialized hospital consultations, 
or even in the wards, based on information, instruction and training techniques 
aimed at this population.

The question that arises is: what directions can be pursued to achieve 
these goals?

Firstly, it is essential to identify and accurately assess self-care behaviors, 
regarding blood pressure monitoring at home and levels of activation in disease 
management in its various stages. Secondly, the implementation of an intervention 
that promotes knowledge, skills and patient activation in the disease management. 
That is, providing the means to enable patients to make informed decisions, make a 
self-monitoring and self-assessment of their condition and implement strategies to 
solve some problems that arise [42].

Indeed, in the context of CKD research, self-management interventions are on 
the top of the agenda when it comes to preventing disease progression [43]. For 
example, Havas et al. indicates that chronic kidney patients reported the need to 
learn how self-manage their disease and to integrate self-management behaviors 
into their daily lives [44].

In this context, the education process is a fundamental tool. For it to be successful 
it is important to take into account the motivation, the literacy level, the patient acti-
vation in disease management and the patient/health professional relationship [45].

Activation is an interactive process and consists of the patient’s ability to actively 
participate in disease management, to assume an active behavior in favor of a pas-
sive attitude. Several factors take action in this process, such as the patient’s motiva-
tion, beliefs, knowledge and abilities/skills to perform [46].

Activated patients have higher scores for participation in disease self-management, 
namely blood pressure monitoring, healthy eating habits, physical exercise, smoking 
cessation, etc., when compared to those who are not [47].

Activation exists in a continuum in which the patient moves between four levels, 
depending on state of health, self-confidence, motivation to get involved and 
circumstances of life.

The four levels are:

1. Beliefs: activated patients believe they have a fundamental role in disease 
self-management and health status maintenance, collaborating with health 
professionals.

2. Trust and knowledge to take action: activated patients have knowledge and 
confidence in disease self-management.

3. Take action: activated patients have the skills to manage their health 
condition.

4. Maintaining action: activated patients maintain their functionality even if 
exposed to high levels of stress [48].
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Along with the concept of patient activation, the concept of perceived efficacy 
gains relevance in the disease self-management. To the previous ones, demographic 
characteristics (age, gender, education) and clinical characteristics (cognitive and 
physical capacity) are added.

Perceived self-efficacy refers to the person’s perception of their own ability to 
perform a certain activity in order to achieve a goal or result. According to Bandura, 
it is important for people to believe that they are able to successfully develop a 
certain action, because that will be the guarantee of getting involved and adopting 
goals for that purpose [49].

Bandura also defines how much effort a person will need and how long it will 
last when faced with difficulties and negative experiences. There is a tendency to 
avoid situations that may exceed the limit of the person’s capabilities and to deal 
with those that the person thinks are solvable. The person tends to distance from 
situations with high levels of demand, offering the most varied justifications [50].

In this way, different scores for perception of self-efficacy can increase or 
decrease the motivation for action, with higher self-efficacy scores corresponding to 
better health. Previous research has shown this relationship, in addition to showing 
that high self-efficacy was associated with positive changes in health behaviors [49].

Several studies in nephrology field have found an association between high 
levels of perceived self-efficacy and health gains in groups of hemodialysis patients, 
regarding weight control improvement between dialysis sessions, reducing hospi-
talizations, amputations and improving quality of life [51].

Taking into account the international scenario, hypertension represents a 
burden for global disease context. Thus, standardized blood pressure measurement 
is essential for diagnosis and blood pressure management [36].

Lopez-vargas et al. showed that patients with CKD in the most advanced stages 
have low levels of knowledge about the associated risk factors, including hyperten-
sion and its management. The authors found that 54% of the patients received 
information on blood pressure monitoring, adherence to therapy and food prepara-
tion. They also identified that nurses had the main role of educators in 73% of the 
necessary studies. The results indicated that of the 54% of the patients involved in 
disease self-management, 31% had their blood pressure controlled [52].

The interventions that most contributed to the effectiveness of the process 
were: teaching practical skills, workshops, follow-up patient on a regular basis and 
negotiating goals to achieve.

Patients involved in blood pressure monitoring at home learn to understand 
the connection between measuring and controlling blood pressure and more easily 
adhere to strategies that contribute to controlling blood pressure, specifically diet, 
exercise and adherence to therapy. This attitude towards the disease shows improve-
ments in health status [53].

For Wanchai & Armer nurses can help the patient to improve their self-care 
skills [54]. The question is: how to do it?

Returning to Orem’s theory, the authors mention that there are three classifica-
tions of nursing systems to meet the self-care requisites of the patient: wholly 
compensatory system, partially compensatory system and the supportive-educative 
system. Regarding the first system, nurses need to completely replace the individual 
due to the inability to self-care. In the second system, a patient can meet some 
self-care requisites but needs a nurse to help meet other needs. In the supportive-
educative system, a patient can meet self-care requisites but needs assistance with 
decision making, behavior control, or knowledge acquisition skills, so nurses teach, 
train and support the patient for self-care. Often the patient is unable to perform 
his activities because he does not have the necessary knowledge to perform them. 
According to Orem, in some situations, the patient needs the nurse’s guidance to 
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carry out the self-care action and in other situations he needs to learn the techniques 
to be able to perform them.

The authors mention other methods of training the patient for self-care, 
promoted by nurses, such as coaching, stimulating the patient’s participation and 
establishing of therapeutic relationship.

The authors add the motivational interview as a strategy to motivate the patient 
to change specific behaviors. They also report that review studies have shown the 
effectiveness of this method in changing behaviors for healthy lifestyles. Other 
authors have stated that this type of approach is useful in situations where the 
patient is less motivated to assume self-care or in situations where the patient not 
yet prepared to take charge of his illness condition.

In the context of health education, giving educational materials can help the 
patient in the learning process. However, it is necessary to pay attention to the 
patient’s abilities in terms of reading and comprehension to avoid bad decisions 
about self-care. The demonstration and training blood pressure measurement 
in different methods involving the technique of blood pressure measurement at 
home should be promoted. Additional resources such as videos, access to websites 
dedicated to this subject or leaflets demonstrating the technique, may be useful in 
demonstrating blood pressure monitoring at home.

Nurses play an important role in this process, helping the patients to select and 
understand the best method for themselves [55].

Nurses should inform the patient about the recommended schedule for blood 
pressure monitoring at home. According to the European Hypertension Society 
Working Group, blood pressure should be taken twice in the morning and twice in 
the afternoon [56].

In some experts’ opinion, blood pressure self-monitoring over a long period 
may allow a more accurate assessment of blood pressure stability and increase the 
patient’s commitment to treatment.

Nurses should discuss with patients the importance of blood pressure self-
management. Therefore, an important element in this whole process is the com-
munication established between the health professional and the patient. Feedback 
should be maintained even when the professional is not on duty. The patient should 
be able to communicate with the healthcare professional via telephone, fax and 
e-mail. There are also other ways of data communication, namely through stored 
data in devices, mobile phone applications (smartphone applications) and internet.

Nurses can help the patient to obtain health gains through adequate training in 
blood pressure measuring methodology and interpreting the values obtained in 
blood pressure monitoring at home.

To this purpose, nurses should explain and demonstrate the technique to the 
patient and inform about the recommended devices [57]. The Table 2 shows the 
Society of Cardiology and the European Society of Hypertension recommendations 
regarding blood pressure measurement at home.

Regarding device selection, literature indicates that the recommended devices 
for HBPM are the automatic oscillometric arm devices. This kind of equipment is 
more user-friendly and requires less skills when compared to manual devices.

Electronic arm devices for BP measurement, especially those that allow the 
storage, transmission or printing measuring data, should be preferred for HBPM. It 
is also crucial that patients make sure that the devices they acquire have been vali-
dated according to recommended criteria. The European Society for Hypertension 
Working Group on Blood Pressure Monitoring has developed a protocol applicable 
to most BP measuring devices available on the market. The European Society of 
Hypertension supported the creation of a website where updated lists of validated 
BP measurement devices are published (www.dableeducational). The British 
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Hypertension Society (www.bhsoc.org) also publishes information on device 
validation.

In Herber, et al., it is essential that the patient and family have coping strate-
gies to deal with the disease and complications. The authors highlight the role of 
regular home visits in establishing a therapeutic relationship. In these visits, nurses 
can support and teach the patient and family to manage the therapeutic regimen, 
increase levels of knowledge about the disease and self-care behaviors, as well as 
guide the resources available in the community [58].

For Coates et al., the management of the disease is challenging, both for the 
patient and his relatives, as well as for health professionals, as it requires a change 

Environment Comfortable environment temperature
Quiet and noiseless environment

Patient Training in blood pressure measurement technique is required
Measurement conditions and procedures:

• Patients should be relaxed, in a seating position with their backs supported and 
uncrossed legs;

• Wait for 5 minutes at rest before beginning BP measurements. Patients should 
remain alone where the blood pressure is measured;

• The bladder must be empty;

• Do not eat or smoke within 30 minutes of BP measuring;

• Do not exercise in the 60 minutes before BP measurement;

• Do not speak before and during the BP measurement.

Arm Position and support

• The arm should be resting on a table with the palm facing up, positioned at the 
level of the heart. The arm on which the blood pressure will be assessed should 
be free of clothing, preferably bare.

Arm selection

• Blood pressure should be, preferably, measured on the right arm;

• The left arm should be used if BP values are higher than in the right arm or due 
to an abnormality or some circumstance that indicates against its use. In the 
case CKD patients, it is essential to check for arteriovenous fistulas (AVFs) or 
arteriovenous grafts (AVGs). Do not assess the blood pressure in the access arm;

• Record blood pressure assessment arm is also required.

Blood pressure 
measurement 
devices

Blood pressure cuff size

• Before using the BP measuring device ensure that the cuff dimensions are 
adequate;

• In relation to the length, the bladder inside the cuff should encircle 80 to 100% 
of the arm; the bladder width should be 40 to 50% of arm circumference.

Blood pressure cuff position

• It should be 2–3 cm above the cubital fossa, at the level of the heart;

• At each BP measurement the cuff should be wrapped around the arm with the 
central area placed over the brachial artery.

Time and frequency for BP measurement

• Three consecutive readings in the morning (in fasting and before taking the 
medication) in the afternoon and evening;

• Repeat the measurement with 1–2 minutes interval between;

• Record the values obtained.

Table 2. 
Recommendations for HBPM.
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in the philosophy of care. The paradigm change demands the active involvement 
of the patient in decisions and problem solving. In this context, new strategies are 
required to make the patient responsible for the management of his health [59].

Negotiation is, thus, an important strategy to prevent the patient from adopting 
a passive attitude and, at the same time, to equip the patient with the necessary 
skills and abilities for disease management [60].

Advice and support in changing daily routines are essential for the control of 
HTA [61].

Blood pressure self-monitoring makes patients more aware of their pressure 
values and leads them to commit themselves more actively in their therapeutic plan.

In summary, self-care is an essential component for chronic disease management 
and, in the case of CKD, is certainly a sine qua non condition. The evolutionary path 
of CKD brings with it a growing number of daily self-care activities for the individ-
ual, such as deciding what to do, undertaking self-care activities related to disease 
monitoring and putting a strong increase in the investment of healthy behaviors, 
including blood pressure control, diet and exercise, among others.

The health gains for the patient consist of increased quality of life, empower-
ment, success in lifestyle changes due to active role and involvement in disease 
management. The change in perception of hypertension can encourage the patient 
to comply with therapy and make the necessary lifestyle changes [62].

5. Conclusion

The main objective of HBPM is to prevent and delay morbidity, mortality and 
organ damage. To achieve this goal, it is essential to implement pharmacological 
and non-pharmacological measures, including: regular blood pressure measuring 
throughout life at home. This self-care behavior results in gains for the patient as it 
has been shown in CKD patients. Adequate blood pressure control reduces the rate 
of decline in kidney function and cardiovascular morbidity and. In this context, 
HBPM is important for the effective management of hypertension in this group 
with compromised kidney function [27, 63].

Nurses play an important role in patient empowerment by accompanying, 
teaching, training and informing about hypertension and the additional measures 
needed to achieve the expected result: blood pressure control and quality of life. 
The establishment and maintenance of a model of care based on cooperation 
between health professionals and the patient is the key to success.
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Features of Diagnostics and 
Differential Diagnostics of 
Chronic Heart Failure in 
Outpatient Clinics
Oleg Anatolievich Shtegman and Marina Mihailovna Petrova

Abstract

The Chapter contains information about the prevalence of heart failure (HF) 
among patients in outpatient practice. The causal structure of HF, the prevalence of 
risk factors for HF, and the occurrence of a reduced ejection fraction are described. 
It describes the frequency of overdiagnosis of HF, the disease most often simulating 
its symptoms. The difficulties associated with laboratory and instrumental diagnos-
tics of this syndrome are discussed. A pharmacological test for differential diagno-
sis of the causes of dyspnea in patients with suspected HF is described. Information 
is provided on the incidence of depressive and anxiety among the patients with this 
disease.

Keywords: heart failure, prevalence, outpatient, diagnostics, differential diagnostics, 
pharmacological test, torasemide, depressive, anxiety

1. Introduction

Chronic HF is a common complication of cardiovascular diseases. The wide-
spread prevalence of this pathology in the world in recent years has taken on the 
scale of an epidemic. Tens of millions of people around the world suffer from this 
disease. It can be made with the growing burden of obesity-related diseases and 
with the aging of the population [1]. Probably, it is also important to increase the 
survival rate after acute forms of coronary artery disease and increase the life 
expectancy of patients with HF. Diagnosis of chronic HF is a major clinical prob-
lem, especially in patients with comorbidities [2]. This Chapter aims to highlight the 
features of the diagnosis of HF in an outpatient setting.

2. The prevalence of heart failure among patients in outpatient practice

The reasons for visiting a polyclinic by patients are often acute diseases, the need 
for a health examination, or dispensary monitoring for chronic diseases. The cohort 
of such visitors does not accurately reflect the state of the population, but these are 
the people that outpatient doctors have to deal with.
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Many variants of criteria for the diagnosis of heart failure in epidemiological 
studies have been developed. Their diversity highlights the inferiority of diagnostic 
methods. There are Framingham, Gothenburg, Boston, European society of cardi-
ology criteria and others. We used a questionnaire proposed by the Russian society 
of heart failure specialists [3]. The questionnaire includes a question about the 
presence of shortness of breath, confirmation of myocardial damage by instrumen-
tal methods, taking diuretics, a known diagnosis of heart failure, and a decrease in 
the left ventricular ejection fraction of less than 50%. A positive answer to the first 
question and any subsequent question makes it likely that the patient has HF.

In a survey of 3,000 adults who consecutively applied to the outpatient clinic, 
it was found that 543 patients were suspected of heart failure. The recruitment 
of people in the study was carried out by age and gender groups identical to the 
population living in the city. Among people who visit an outpatient department, 
the clinical suspicion of heart failure among men is 12.3%, among women it reaches 
22.9% [4]. At the same time, it is possible to confirm the presence of heart failure in 
11.7% of outpatient patients. In 36.2% of outpatient visitors with suspected HF, the 
disease is not confirmed during further examination. These cases were 57% more 
common among women compared to men.

The specificity of the questionnaire used was 63.8%. Thus, after clinical screen-
ing for possible HF, additional methods should be used that exclude the situation of 
overdiagnosis.

The vast majority of patients (87%) have HF with preserved ejection fraction 
(EF). However, among hospitalized patients with heart failure, the ratio between 
preserved and reduced ejection fraction is approximately one to one [5].

3.  The prevalence of risk factors of heart failure among patients  
in outpatient practice

An analysis of a sample of 3,000 outpatient visitors found that the prevalence 
of obesity among adult outpatient patients is 20% (95% CI: 18.6–21.4%). Obesity 
increased the likelihood of shortness of breath in men and women almost equally 
(the relative risk was 2.39 and 2.49, respectively). The prevalence of diabetes mel-
litus, according to the survey, among adult outpatient visitors is 5.9%. The preva-
lence of smoking and alcohol abuse among adult outpatient visitors is 35% and 
12.4%, respectively. The prevalence of MI among adult outpatient patients is 4.7%. 
According to the survey, the prevalence of hypertension among adult outpatient 
visitors was 37.9%.

Hence, among the risk factors, arterial hypertension has the greatest population 
contribution to the development of HF. It was found that not only the presence 
and severity of arterial hypertension affected the development of HF, but also the 
duration of increased blood pressure. Thus, in patients with confirmed HF, dyspnea 
developed on average only 8.4 years after the onset of hypertension, and in patients 
with excluded HF, dyspnea occurred only 2.8 years later. That is, when assessing 
the probability of a connection between the appearance of shortness of breath, the 
exposure to hypertension should be taken into account.

4. The clinical diagnosis of heart failure

The diagnosis of chronic HF begins, of course, with the patient’s complaints. 
Thanks to the existing complaints of the patient that he comes into our field of 
vision. However, the complaints are not specific. If the patient has a complex of 
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manifestations of heart failure such as oedema, orthopnea, complaints of dyspnea, 
heaviness in the right hypochondrium, fatigue, then we will not be difficult to 
diagnose HF. But if we consider each of the signs of heart failure separately, it turns 
out that their specificity is quite low. And just such a situation is observed in the 
initial manifestations of heart failure. These patients, who have 1–2 manifestations, 
are the cornerstone of the diagnosis of initial forms of heart failure.

The most common manifestation of chronic heart failure is a complaint of 
shortness of breath. The sensitivity of this sign is close to 100%, but the specificity 
is only 17% [6]. When dyspnea is difficult for the patient to inhale, it has mostly 
inspiratory character. The shortness of breath is quite stereotypical. It cannot be 
there for a while, then disappear and reappear spontaneously. Without a treat-
ment it constantly progresses as a rule. In patients with limited mobility, dyspnea 
may not appear during exercise, but may debut at night in a horizontal position. 
Short-acting nitrates and diuretics can have a good effect on dyspnea of cardiac 
origin. The dyspnea increases as the intensity of the cause increases. For example, 
an increase of blood pressure or the appearance of paroxysms of atrial fibrillation 
or onset of angina pectoris usually cause an increase in dyspnea. When shortness 
of breath increases, a cough is added, first dry, then with foamy sputum and blood. 
This may occur during a period of inadequate physical activity of the patient. If 
shortness of breath manifests at rest, then there is more accurate sign of heart 
failure: shortness of breath becomes heavier in a horizontal position and is relieved 
when the head end of the trunk is raised. The patient’s forced sitting position is 
called orthopnea. The analysis of these features of dyspnea allows for more accurate 
diagnosis of heart failure.

Bendopnea, described in recent years [7], is the occurrence of shortness of 
breath after bending the patient sitting in a chair and pressing the abdominal belt. 
Shortness of breath in a patient with CHF persists for at least 30 seconds. However, 
this sign is not specific enough and can be observed in lung diseases and obesity [8].

Another sign of heart failure is rapid fatigue during physical activity and longer 
recovery after exercise. Fatigue is observed in about 85% of patients with HF [9]. The 
appearance of this symptom is associated with a violation of nutrition and structural 
adjustment of muscle tissue in patients, but may be due to hypovolemia and hypoka-
lemia due to the use of diuretics. The specificity of the sign is extremely low, but good 
performance quite accurately indicates the absence of heart failure in the patient. 
Weakness in heart failure cannot be reduced by short-term training. In the initial 
stages of the disease, the patient does not feel weak at rest. It occurs only during 
physical activity. The patient is able to withstand short-term quite intense physi-
cal activity and at the same time gets very tired with low-intensity, but prolonged 
exercise. But even with these features, fatigue is a low-specific sign of heart failure.

The appearance of heaviness in the right hypochondrium indicates an increase 
in the liver due to stagnation in the large circle of blood circulation. The widespread 
pathology of the gallbladder makes this clinical sign very non-specific.

Oedema in patients with heart failure starts from the lower part of the legs 
and gradually involves the upper parts. In bedridden patients, edema forms on 
the sacrum. Oedema has a dense consistency. Their prolonged existence leads to 
hyperpigmentation of the skin and trophic changes in the area of oedema.

The patient’s complaints must be coordinated with the physical examination 
data. Low exercise tolerance should correlate with the appearance of signs of con-
gestion. The process of congestion, as a rule, from the beginning involves a small 
circle of blood, and for a long time during auscultation of the lungs we do not find 
wheezing. As a rule, wheezing in the lungs appears when the patient has shortness 
of breath at rest or with minimal physical activity. With long-term heart failure, 
a patient with wheezing lungs may not have shortness of breath at rest. Wheezing 
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appears from the lower parts of the lungs. They are moist, small-bubbly, in the 
beginning not sound, but with the appearance of fibrosis of the lungs they become 
resounding and do not respond to treatment with diuretics.

The formation of congestion in a large circle of blood circulation is manifested 
by an increase and soreness of the liver. When pressing on the liver during deep 
breathing of the patient, you can see an increase in blood filling of the neck veins 
by >3 cm sustained during 10 s (hepatojugular reflux), with an abrupt fall after 
the pressure is released [10]. This proves the connection between an enlarged liver 
and increased pressure in the veins of the large circle of blood. The appearance of 
tricuspid insufficiency is accompanied by the occurrence of pulsation of the neck 
veins. Due to the decline in the contractility of the right ventricle, the patient has a 
decrease in shortness of breath, but an increase in weakness.

Oedema of the lower extremities sometimes precedes the appearance of hepato-
megaly, but it also happens the other way around. This depends only on the innate 
predisposition to leg swelling and also from the patient’s position. Oedema is dense 
in consistency, appearing first in the lower areas, then rising to the top. With long-
term oedema in the area of their localization, skin atrophy occurs, hyperpigmenta-
tion appears, and the skin becomes easily vulnerable.

The third heart tone occurs when the pressure of filling the left ventricle in the 
diastole is increased. Listening to the third heart tone is specific for heart failure, 
but it is extremely rare among outpatients.

If there is a suspicion of heart failure in the patient, you need to go upstream. In 
other words, it is necessary to determine the probability of developing heart failure in 
the patient. When communicating with the patient, you need to pay attention to the 
coincidence of manifestations of heart disease and possible manifestations of heart 
failure. In addition, it is important to determine the dependence of manifestations on 
heart disease. Frequent provocateurs of heart failure are uncontrolled arterial hyper-
tension, paroxysms of fibrillation or atrial flutter, the development of acute coronary 
syndrome, alcohol abuse, sodium or fluid overload and the addition of infection.

To sum up, it should be noted that the accuracy of the diagnosis of HF based on 
clinical manifestations and physical examination data depends on the number of 
detected signs and symptoms, as well as on the chronological relationship with the 
cause of occurrence. Data analysis requires the use of clinical thinking.

5. Issues of differential diagnosis of signs and symptoms of HF

To begin differential diagnosis of manifestations similar to SN, you should 
always ask whether there is a reason for its development and whether the patient 
has a disease that can explain the manifestations. For example, if a patient has 
atrial fibrillation, the occurrence of shortness of breath after the development of a 
rhythm disorder should be explained by heart failure. And if a patient without heart 
disease has anemia, then shortness of breath is probably due to this cause.

But it is not necessary for a patient with heart disease to have shortness of breath 
only of cardiac origin. It should be mentioned once again that in every third case 
among outpatient visitors, who had a cardiovascular disease, HF is falsely diag-
nosed. And among women, this is 2 times more common than among men.

We found that most of the patients with cardiovascular disease and misdiag-
nosed heart failure suffer from anxiety disorders (53%). Second place is taken by 
obesity (39%). Then among the causes are decrepitude, pathologies of the respira-
tory system and anemia. There is no doubt that the patient may have different 
causes of symptoms.
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For example, a patient with arterial hypertension and obesity may have severe 
anxiety and lack of training. Such a patient has a pathological circle, when anxiety 
for their health leads to the fact that they move less and eat more, and the increasing 
weight further restricts their physical abilities. These patients often have shortness 
of breath, oedema, enlarged liver, and arterial hypertension as a possible cause of 
HF. In addition, their EF remains normal, and NT-proBNP increases slightly even 
in the presence of HF. The cause of edema in them may be a violation of venous 
outflow due to obesity, or, perhaps, taking calcium antagonists, hepatomegaly is 
caused by non-alcoholic steatohepatitis, and shortness of breath is associated with a 
large body weight and lack of training.

Outpatient patients with heart failure usually have several comorbidities. So, 
on average, there are an additional 2.5 diseases per patient with HF. It should be 
noted that anxiety and depression are frequent companions of patients with HF. 
According to our data, 22% of outpatient patients with HF have depression, and 
53% have severe anxiety.

It is necessary to distinguish between dyspnea that occurs with myocardial 
ischemia and dyspnea caused by HF, because dyspnea caused by ischemia is treated 
by restoring myocardial nutrition, and dyspnea in HF requires treatment of HF 
itself. If there are reasonable suspicions of an ischemic origin of dyspnea, then 
CT-coronary angiography should be performed.

How, then, can we distinguish HF from other causes of symptoms? To do this, 
you need to start treating the identified suspected cause of symptoms and evaluate 
the dynamics. In any case, this should be done, because if we only deal with HF 
without correcting comorbidities, we will not get a good clinical dynamic. But if 
the symptoms were associated only with extra-cardiac pathology, then we will get a 
brilliant result without the use of medications for HF.

6.  Controversies in the use of natriuretic peptides for the verification  
of HF

It is known that in HF, an increase in the level of natriuretic peptides is observed 
in the blood. They are natural antagonists of the renin-angiotensin-aldosterone 
system. This is a weapon with which the patient’s body resists the onslaught of 
neurohumoral activity in HF. However, it is very difficult to interpret the increase in 
the activity of these substances in a patient 2–3 times in comparison with the upper 
limit of the norm.

Thus, the level of brain natriuretic peptide (BNP) in obese patients is one and 
a half times lower compared to people with normal body weight despite a similar 
severity of HF [11]. In patients with liver cirrhosis, N-terminal precursor of brain 
natriuretic peptide (NT-proBNP) plasma level may increase five times in compari-
son with the control [12]. In patients with renal insufficiency, standards for the 
content of NT-proBNP have been developed depending on age [13].

The Association between NT-proBNP and the probability of developing atrial 
fibrillation [14] can be interpreted as an increase in the level of NT-proBNP in 
patients after silent paroxysms of atrial fibrillation. That is, the NT-proBNP level 
will indicate that the patient has suffered acute cardiac dysfunction, and not the 
presence of HF.

Thus, the abundance of parameters that affect the concentration of NT-proBNP 
does not allow us to make a decision about the presence or absence of HF with a small 
increase in its level. NTproBNP provided a higher negative predictive values (0.97) 
than BNP (0.87), but at lower positive predictive values (0.44 versus 0.59) [15].
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In summary, it can be argued that the absence of an increase in NTproBNP can 
be used to exclude the diagnosis of HF, but an increase within 3 HGN should be 
interpreted very carefully.

Soluble ST2 receptor is a marker of the severity of fibrosis, remodeling, inflam-
mation, and volume load on the heart. It can claim to be a more accurate marker of 
CH dynamics in comparison with NTproBNP [16].

On the other hand, the practitioner does not need a predictor of the developing 
deterioration of the patient’s condition. The dynamics of body weight indicates an 
occurring fluid retention and the need to increase the dose of diuretics and search for 
the cause. And life-saving medications, such as renin-angiotensin-aldosterone sys-
tem blockers, should be given at targeted doses that are independent of such markers.

7. Instrumental methods for diagnosing HF

Echocardiography is most important for confirming the diagnosis of HF as a 
screening method, since if EF ≤40%, the diagnosis can be considered proven. But 
there are few such patients in outpatient practice. Thus, most outpatient patients 
have diastolic heart failure. The diastolic insufficiency is the inability of the heart to 
accept all the blood that flows to it, while there is stagnation (increased pressure) 
in front of the heart chambers. This situation can occur only with physical activity, 
and in advanced cases also at rest.

Global longitudinal strain (GLS) is a more reproducible parameter regardless 
of echocardiographic training and image quality compared to EF [17]. As GLS 
ordinarily varies with age, sex, and LV loading conditions, defining abnormal GLS 
is not uncomplicated. However, in adults, GLS <16% is abnormal, GLS >18% is 
normal, and GLS 16–18% is borderline [18].

Traditionally, diastolic insufficiency is assessed by the ratio of the velocity of 
early transmitral filling (e) and the average early velocity of diastolic movement of 
the base of the mitral valve ring (e’) [19]. It is an accurate, reliable and easily repro-
ducible method for evaluating left ventricular diastolic function. This method does 
not require a sinus rhythm. In normal persons the E/e’ ratio is <8. Values >14 have 
high specificity for increased LV filling pressures. In the range e/e’ from 8 to 14, it is 
not possible to determine definitely the presence of HF. The accuracy of the indica-
tor is reduced in severe mitral valve calcification, mitral valve defects, pericarditis 
and the presence of violations of regional contractility of the left ventricle.

Since the left atrium is also overloaded when the filling pressure of the left 
ventricle increases, it is important to detect the enlargement of the left atrium for 
the diagnosis of HF. However, it should be taken into account that the atrium can be 
expanded in athletes and with atrial fibrillation and flutter.

In symptomatic patients with normal levels of NTproBNP, no reduction in EF 
and signs of stagnation, as well as normal cardiac filling pressures at rest may have 
markedly abnormal hemodynamic responses during exercise [20]. An exercise pul-
monary artery systolic pressure ≥ 45 mm Hg identified HF with 96% sensitivity and 
95% specificity. However, such invasive tests are not acceptable for outpatient clinics.

If the etiology of HF is unclear, the need to assess the structures of the heart and 
surrounding tissues, assess the severity of fibrosis, differential diagnosis of inflam-
matory, accumulative and ischemic causes, the patient should perform cardiovas-
cular magnetic resonance (CMR) tracking with or without an assessment of late 
gadolinium enhancement (LGE). A fast long-axis strain (FLAS) at end-systole of 
12.3% and less predict the presence of HF [21]. The sensitivity and specificity of the 
method is 93% and 86%, respectively. This method is reproducible, reliable, and 
effective, but expensive.
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8. Use of acute medication tests for the diagnosis of HF

It is known that the manifestation of congestion is best reversed against the 
background of the use of diuretics, while congestion in the lungs is quickly stopped 
by nitroglycerin. However, nitroglycerin is poorly tolerated by some patients, and it 
can also be effective for spasms of any origin, including bronchial asthma. Thus, the 
specificity of reducing shortness of breath after using nitroglycerin is not great. The 
use of diuretics seems to be a more effective way to detect the relationship of low 
exercise tolerance with fluid retention in the patient’s body.

A sample with torasemide was developed for use in outpatient clinics for the dif-
ferential diagnosis of dyspnea of cardiac and non-cardiac origin with a sensitivity of 
89% and specificity of 82%.

Method of performing the test [22]. In the morning, all patients undergo a 
6-minute walking test. Then the patient should take torasemide 5 mg. 6-minute 
walking test is repeated every other day, all other things being equal. The increase in 
walking distance should be at least 15 m.

The test with torasemide is not expensive and can be performed by any medi-
cal professional without special training. The test can be used as the first stage of 
differential diagnosis in an outpatient environment in a patient with cardiovascular 
disease and dyspnea of unknown origin.

9. Complex systems for assessing the probability of having HF

The newly created H2FPEF score allows you to accurately and quickly assess the 
probability of having HF in a patient [23]. Obesity (body mass index >30 kg/m2),  
atrial fibrillation, age > 60 years, treatment with ≥2 antihypertensive drugs, 
E/e’ > 9, and pulmonary artery systolic pressure > 35 mm Hg were associated with 
HF. Atrial fibrillation gives 3 points, obesity - 2 points, other signs-1 point each. 
If the scale value is 0–1, it is very likely to exclude SN, if it is 6 or more points, it 
confirms it. Values from 2 to 5 require the use of clarifying methods (Figure 1).

The ‘HFA-PEFF diagnostic algorithm’ is also proposed [24]. In accordance with 
this algorithm, a pre-test assessment of the probability of CH is first performed. 
For this purpose, the presence of such risk factors for HF as obesity, hypertension, 
diabetes mellitus, the elderly, and atrial fibrillation is evaluated. Routine laboratory 
tests (sodium, potassium, urea, and creatinine, liver function tests, HbA1c, thyroid 
stimulating hormone, full blood count, ferritin, transferrin saturation, and hemo-
globin), electrocardiogram and echocardiography are performed. In the absence of 
an obvious extracardial cause of symptoms and the presence of risk factors for heart 
failure, even at normal levels of natriuretic peptides, HF should be suspected.

The next step is an in-depth echocardiographic study, including E/e’, left atrial 
volume index, LV mass index, relative LV wall thickness, tricuspid regurgitation 
rate, global longitudinal LV systolic strain, and serum natriuretic peptide levels if 
not already done (Table 1). If the sum of points of the HFA–PEFF Score is 1 and less 
than points, the diagnosis of CH is considered unlikely, if 5 the diagnosis of CH is 
proven. Sum 2–4 requires a transition to the next stage of diagnostics.

At Step 3 is recommended an echocardiographic or invasive hemodynamic 
exercise stress tests. The HF criteria for performing stress echocardiography are the 
average E/e ‘ratio at peak stress increases to ≥15, with or without a peak tricuspid 
regurgitation velocity of >3.4 m/s. If the above-mentioned signs are not detected 
during the exercise echocardiography, then an invasive test should have performed. 
An elevated LV filling pressures at rest (LVEDP ≥16 mmHg) or/and a high mean 
pulmonary capillary wedge pressure (mPCWP≥15 mmHg) at rest is confirmed HF. 
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Measurement Criterion Points

A. Functional Measurement Domain

e’ Age < 75 years:

Peak early diastolic velocity of mitral annular motion 
(cm/s)

Septal e’ < 7 or lateral e’ < 10 2

Age ≥ 75 years:

Septal e’ < 5 or lateral e’ < 7 2

E/e’ as major criterion

Peak early diastolic velocity of mitral inflow, divided by 
the mean value of e’ recorded at the septal and lateral 
mitral annulus

E/e’ ratio ≥ 15 2

Tricuspid regurgitation velocity (m/s) Peak velocity > 2.8 2

E/e’ as minor criterion E/e’ ratio 9–14 1

Global longitudinal strain (GLS) of the LV in systole (%, 
as positive value)

GLS < 16 1

B. Morphological Measurement Domain

Left atrial volume index (ml/m2) as major criterion Patient in sinus rhythm:

> 34 2

Patient in atrial fibrillation: > 40 2

Left ventricular hypertrophy (major)

LV mass index (LVMI) in g/m2 Male patient:

LV relative wall thickness (RWT) LVMI ≥149 and RWT > 0.42 2

Female patient:

Figure 1. 
The H2FPEF score with associated probability of having heart failure [23].
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In the absence of detection of these indicators, a stress test is required. An increase 
in peak exercise PCWP ≥25 mmHg is interpreted as proof of the diagnosis of HF.

Step 4 involves clarifying the cause of HF. Sometimes it is necessary to perform 
cardiac magnetic resonance imaging, computed tomography, positron emission 
tomography, myocardial biopsy, genetic and special laboratory tests.

Measurement Criterion Points

LVMI ≥122 and RWT > 0.42 2

Left atrial volume index (ml/m2) as minor criterion Patient in sinus rhythm:

29–34 1

Patient in atrial fibrillation:

34–40 1

Left ventricular hypertrophy Male patient:

Minor criteria: LVMI ≥115

LV mass index (LVMI) in g/m2 RWT > 0.42

LV relative wall thickness (RWT) LV wall thickness ≥ 12

LV wall thickness (mm) Any 1 criterion positive 1

2 or 3 positive 1

Female patient:

LVMI ≥95

RWT > 0.42

LV wall thickness ≥ 12

Any 1 criterion positive 1

2 or 3 positive 1

C. Natriuretic Peptide Domain

Serum concentration of brain natriuretic peptide (BNP) 
or N-terminal proBNP (NT-proBNP) (pg/ml or ng/L)

Patient in sinus rhythm:

BNP > 80 2

BNP 35–80 1

NT-proBNP >220 2

NT-proBNP 125–220 1

Patient in atrial fibrillation:

BNP > 240 2

BNP 105–240 1

NT-proBNP >660 2

NT-proBNP 375–660 1

From 0 to maximal 2 points per domain

   Select only 1 score from each domain (A, B, C) TOTAL

   Unlikely ≤1

   Intermediate 2–4

   Probable ≥5

Table 1. 
The HFA–PEFF score (step 2).
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Performing the algorithm further in step 2 is not appropriate for routine practice 
due to the need for high-level specialists and the need for invasive diagnostics, 
which increases the risk for the patient. Moreover, difficulties may arise even when 
evaluating E/e’ [25].

10. Conclusions

The diagnosis of HF in an outpatient setting is a difficult task. First, it is necessary 
to determine the clinical probability of HF by the features of manifestations, their 
dynamics, and risk factors. Then, to clarify the presence of diseases that could explain 
the symptoms, to assess the EF. In the absence of a reduction in EF ≤40%, it is required 
to calculate the HFA-PEFF Score (a more complex and expensive variant) or H2FPEF 
score (a cheaper and more available option, but less precise). If tissue Doppler imaging 
is not available, a torasemide test should be used for differential diagnosis of dyspnea.

In any case, it is impossible to allow the risk of performing a patient’s examina-
tion to exceed the benefit of the information received. The examination should be 
sufficient to make an adequate decision about the treatment of the patient, and not 
be the goal itself.
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Chapter 5

Advances in Outpatient 
Hysteroscopy
Ayesha Ajmi

Abstract

Hysteroscopy is a gynaecological procedure that has developed into an 
 important tool to identify endometrial abnormality. It offers direct examination 
of the uterine cavity and tubal ostia and offers the option of performing targeted 
biopsy of suspected lesions that can be missed by blind procedures. In a large number 
of cases, the intrauterine lesions can be diagnosed and treated at the same setting 
as one step approach (“see and treat”). For example, endometrial polyps can be 
identified and removed; intrauterine adhesions may be divided in the office owing 
to the practicability of operative saline hysteroscopy, vaginoscopic approach and the 
convenience of miniature hysteroscopes. There is decent evidence that hysteroscopy 
in the outpatient clinic setting is preferred by the patients, associated with low risk 
of complications, quicker recovery time and reduced cost. Technological advances 
have led to development of high definition miniature hysteroscopes without negoti-
ating optical performance, and hence making hysteroscopy an ingenuous, safe and 
trusted office procedure. Recent advances such as bipolar electrosurgery, endome-
trial ablation devices, morcellators and tissue retrieval system has transformed the 
surgical technique. This modernization of hysteroscopy completely revolutionised 
the approach to the management of intrauterine pathologies, moving from a blind 
procedure under general anaesthesia to directly visualised procedure under no or 
local anaesthesia, offering diagnostic as well as therapeutic procedures that should 
be at the disposal of every modern gynaecologist.

Keywords: outpatient hysteroscopy, office hysteroscopy, ambulatory hysteroscopy, 
vaginoscopy, polypectomy

1. Introduction

Hysteroscopy represents the endoscopic gynaecological examination of the 
endometrial cavity and denotes one of the most frequent investigations in gyn-
aecology today, used in the diagnostic work up of abnormal uterine bleeding, 
postmenopausal bleeding and subfertility. The National Institute for Health and 
Care Excellence recommends an enhanced role of outpatient hysteroscopy in the 
diagnostic workup of heavy menstrual bleeding, leading to increase in the number 
of hysteroscopies being performed each year [1, 2]. Abnormal uterine bleeding in 
both the premenopausal and postmenopausal women is the commonest indication 
for diagnostic hysteroscopy. Similarly endometrial polyp is the most frequent pre-
operative indication for operative hysteroscopy followed by submucosal leiomyoma 
[3]. In a retrospective clinical study of 397 patients, dilatation and curettage failed 
to identify pathology in 62.5% cases subsequently found at hysterectomy within 
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2 months [4]. A large clinical observational study demonstrated that up to 3.7 cm 
pathology could be safely treated by office hysteroscopy without anaesthesia [5]. 
Paracervical block is however commonly used for operative hysteroscopy where 
cervical dilatation is required [6].

During hysteroscopy it is recommended to provide the patient with emotional 
support (“local-vocal”), by chatting to her and offering her to look at the monitor 
while explaining the findings to her in order to avoid feeling of exclusion. Dedicated 
nursing and healthcare assistant staff is crucial in ambulatory setting. It is recom-
mended for patients to take 400 mg of ibuprofen or another NSAID approximately 
1 hour before the procedure.

2. Vaginoscopy

The traditional approach to hysteroscopy is by utilising a vaginal speculum with 
or without manipulation of the cervix.

Vaginoscopy refers to a method where the hysteroscope is guided into the uterus 
without having to use the potentially painful vaginal instruments. The availability 
of miniature hysteroscopes has facilitated this development. A randomised con-
trolled multicentre trial in the UK concluded that vaginoscopy is quicker to per-
form, less painful, and more successful than standard hysteroscopy and therefore 
should be regarded as the technique of choice for outpatient hysteroscopy [7, 8].

3. Outpatient diagnostic hysteroscopy

3.1 Abnormal uterine bleeding (AUB) in women of reproductive age group

The hysteroscopy has been gold standard in the examination of the endometrial 
cavity in ladies with abnormal uterine bleeding for several years. In the UK, the 
national best practice recommendation is that all gynaecology departments should 
offer dedicated outpatient hysteroscopy facility to support the diagnosis and treat-
ment of ladies with abnormal uterine bleeding. The advances in outpatient hyster-
oscopy have further powered the use of this facility, and it is not required any more 
to put patients through general anaesthesia for this purpose [9]. In most women, the 
diagnosis for abnormal uterine bleeding can be made in the outpatient clinic with 
one-stop approach with a host of other investigations, including blood tests, pelvic 
ultrasound, outpatient hysteroscopy and endometrial biopsy. The prompt diagnosis 
permits timely treatment, avoiding unnecessary delays and patient anxiety [10].

A large number of women presenting with AUB belong to the reproductive age 
group. The causative factors may be structural abnormalities such as endometrial 
polyps or fibroids or ovulatory dysfunction and primary disorder of endometrium 
as described in the PALM-COEIN classification (Figure 1). These abnormalities 
can be readily diagnosed in outpatient setting by ambulatory hysteroscopy with 
or without endometrial biopsy [11–13]. Figure 2 shows office hysteroscope with 
different channels for diagnosis as well as removal of pathology.

3.2 Perimenopausal bleeding

For women in this age group presenting with new onset abnormal uterine bleed-
ing, organic pathology, such as atypical hyperplasia or endometrial cancer, must be 
ruled out as anovulatory cycles and sinister pathology can coexist, in this cohort of 
women (Figure 3).
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Endorsed pelvic ultrasound scan as the first-line tool for identifying structural 
abnormalities. Hysteroscopy remains the gold standard for precise evaluation of 
endometrial cavity. Indications for endometrial biopsy include women ≥45 years of 
age, failed or ineffective treatment, persistent intermenstrual bleeding and co-
existence of risk factors demonstrated in Figure 2.

3.3 Postmenopausal bleeding

Hysteroscopy is established as the gold standard in the evaluation of AUB in 
postmenopausal women, eliminating the false-negative results of blind biopsy 
by direct visualisation of the endometrial cavity and enabling targeted biopsy if 
warranted [14]. It allows full visualisation of the endocervix, endometrial cavity 
and tubal ostia, permitting diagnosis of endometrial lesions that may be missed 
with blind endometrial sampling, TVS or even saline infusion sonography (SIS). 
Moreover, vaginoscopic technique to perform office hysteroscopy can also be 
employed for careful examination of possible vaginal and cervical lesion that 
may be responsible for abnormal uterine bleeding. This approach also reduces 
discomfort in women, including virgins, older women and those with moderate 
stenosis of the cervical os who would have required general anaesthesia otherwise. 

Figure 1. 
FIGO classification of PALM-COEIN system. Abbreviation: FIGO, International Federation of Gynaecology 
and Obstetrics.

Figure 2. 
Omni-myosure (HOLOGIC).
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The sensitivity, specificity and high precision of hysteroscopy are well established. 
With miniaturisation of hysteroscopes and newer treatment techniques such as 
bipolar devices and hysteroscopic tissue removal systems, outpatient hysteros-
copy is no longer just a diagnostic test but can offer one stop treatment to women 
presenting with AUB [15–17].

4. Outpatient operative hysteroscocopy

4.1 Hysteroscopic polypectomy

Uterine polyps are focal endometrial outgrowths that may appear anywhere 
in the uterine cavity (Figure 4). They comprise of a variable amount of glands, 
stroma and blood vessels. Endometrial polyps are commonly found in combina-
tion with AUB. They affect women of reproductive age as well as postmenopausal 
women. Their underlying aetiology is unsure, but most are benign. Hysteroscopy 
is the gold standard diagnostic test. Diagnosis at outpatient hysteroscopy allows for 
simultaneous surgical removal, which is convenient for most women. Polyps should 

Figure 3. 
Risk factors for endometrial cancer. Abbreviations: PCOS, polycystic ovarian syndrome; HNPCC, hereditary 
non-polyposis colorectal cancer.
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be removed in entirety in women with post-menopausal bleeding because 6% of the 
polyps harbour atypical endometrial hyperplasia or cancer particularly at the base 
[18–21].

Video 1 https://youtu.be/HkbCZ318vJ8 outpatient hysteroscopic polypectomy 
procedure.

Outpatient polypectomy has been shown to be non-inferior to the inpatient 
procedure [22].

Uterine polypectomy could only be performed in the past using blind proce-
dures, such as curettage and blind avulsion with forceps. To introduce such instru-
ments required dilatation of the cervix and manipulation within the uterine cavity, 
that necessitated general anaesthesia. Developments in hysteroscopic equipment 
have enabled polyps to be removed using fine mechanical and electrosurgical tools, 
which are introduced down a 5- or 7-French rigid operating hysteroscope, and 
lately, the development of bespoke tissue removal systems. These techniques involve 
hysteroscopic assessment of uterine cavity, removal of the polyp from the uterine 
wall and retrieval using the same kit.

The enhanced fastidiousness of surgery and bypassing the requisite for routine 
significant cervical dilatation have empowered this to become a useful procedure, 
which can be performed in the office. Often local anaesthesia is not required, espe-
cially when using miniature hysteroscopes and employing vaginoscopic technique. 
Intracervical or paracervical injection of local anaesthesia may be used if cervical 
dilatation is required [23].

The results of the OPT trial exhibited that outpatient polypectomy was compa-
rable to inpatient polypectomy for the effective mitigation of uterine bleeding due 
to uterine polyps. At 6 months, 73% of women in the outpatient treatment group 
and 80% in the inpatient treatment group were effectively cured, and the treatment 
effects were sustained at 12 and 24 months.

A patient preference study was conducted alongside this RCT which demon-
strated a strong treatment setting preference. Nearly, 81% women in this study 
expressed an inclination for outpatient treatment, and a formal structured inter-
view and thematic analysis established that the overall convenience and feasibility 

Figure 4. 
Hysteroscopic appearance of an endometrial polyp.
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of the outpatient procedure, precluding hospital admission and time off work was 
highly valued by the women and outweighed the discomfort of the procedure [24].

4.2 Outpatient endometrial ablation

Heavy menstrual bleeding affects one in five premenopausal women and 
significantly impairs quality of life. There is evidence to offer endometrial ablation 
as a first line surgical option for the management of heavy menstrual bleeding. 
Hysteroscopy and endometrial biopsy should be performed prior to the proce-
dure to rule out any organic pathology and after the procedure to rule out uterine 
perforation. Endometrial ablation in outpatient setting is associated with shorter 
hospital stay and quicker recovery. The development of newer (second generation) 
endometrial ablation techniques has empowered clinicians to set up a comprehen-
sive outpatient service to treat heavy menstrual bleeding effectively without the 
need for general anaesthetic or conscious sedation. An observational study was 
performed in ladies with heavy menstrual bleeding who consented to have endo-
metrial ablation in the outpatient setting under local anaesthetic. Once started, the 
ablation procedure did not have to be abandoned. Eighty-nine percent women went 
home immediately. Ninety percent expressed that they would have ambulatory 
hysteroscopic procedure if required in future. Endometrial ablation has convention-
ally been performed under general anaesthesia as a day case procedure. With new 
second-generation devices, which enable shorter treatment times, it has become 
more practical to perform the procedure in outpatient setting. Gynaecologists 
should continue to offer outpatient endometrial ablation to appropriately selected 
patients with abnormal uterine bleeding, with adequate counselling regarding pos-
sible pain and discomfort and alternative options [25].

Video 2 Novasure® Endometrial Ablation https://youtu.be/I2NOl9xb1os.

5. Conclusions

Hysteroscopy under direct vision can be considered as the gold standard 
for examination of the uterine cavity, bypassing the significant limitations and 
possible complications of blind procedures. Modern technological advancements 
have brought ambulatory hysteroscopy to a mainstay in modern gynaecological 
practice.

The “see & treat hysteroscopy”, has revolutionised the management of abnormal 
uterine bleeding in all age groups. It has reduced the distinction between diagnostic 
and operative procedure, introducing the concept of a one step procedure perfectly 
amalgamating the treatment side with the diagnostic work-up. The use of minia-
turised mechanical instruments together with the use of small diameter scopes with 
working channels and continuous flow systems, has enabled “see & treat” hysteros-
copy in the office setting [26].

Outpatient hysteroscopy with direct visualisation represents the optimal 
diagnostic modality for abnormal uterine bleeding in premenopausal and post-
menopausal women as well as treatment option for heavy menstrual bleeding, 
endometrial polyp, submucosal fibroid type 0 to 2, intrauterine adhesions and 
uterine septum. It provides cavity assessment in patients with subfertility as well 
[27]. Most women believe that the overall convenience of the office based procedure 
outweighs the pain and discomfort experienced and opt for the office procedure if 
required in future [28]. Hysteroscopy is generally a safe procedure and the uncom-
mon complications such as infection, uterine perforation and fluid overload can be 
minimised by training, meticulous technique and modern equipment [29, 30].
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Chapter 6

Medical Communication and 
SARS-CoV-2: Novel Approaches 
to Global Health Crises 
Communication as Called for by 
the W.H.O.
Jonathan de Rothewelle

Abstract

This analysis of medical comics has been conducted to respond to the WHO’s 
call for health communication research during global health crises. This analysis 
uses a lens composed of the theories of semiotics, communication, and biomedical 
ethics, to assess the communicative value of SARS-CoV-2 comics as a form of health 
communication. The findings of this analysis show that medical comics could fulfil, 
in part, the WHO’s call for more research on health communication during pandem-
ics, suggesting that comics could be ethically and effectively used to disseminate 
information. The findings recommend a broader scope of the research of comics in 
medicine and call for standardized guidelines for their use.

Keywords: COVID-19, public health, medical communication, health humanities, 
discursive analysis, medical comics, patient education

1. Introduction

During the COVID-19 pandemic medical communication has been put to the 
test. The death toll continues to climb around the globe amidst mixed messaging 
and hopes for a return to normal life. First discovered in the Chinese city of Wuhan 
in 2019, COVID-19 is a disease that is a result of the SARS-CoV-2 virus. Due to 
mortality and infection rates, the World Health Organization designated it a global 
pandemic early on in its spread.

In a global health crisis, the healthcare industry and state health ministers rely 
on the effectual transmission of health communication. This communication must 
be of high quality and easily understandable. According to health crisis communi-
cation guidelines set by the WHO, communication during a pandemic is crucial. 
Communication must take place early on in the crisis and information must be 
constantly updated. The WHO also suggests that public health information dissemi-
nated during global health crises needs to be made available to those across various 
socioeconomic strata— that is, critical information must reach lower income 
populations and populations with lower literacy rates.
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WHO guidelines recommend that this information be communicated jargon-
free, in language that is easy to understand, and in various modalities, including 
the use of narrative and visuals. This research was developed to add to the body 
of literature that the World Health Organization calls for through its identified 
research gaps and recommendations for crisis communication (Table 1). This 
research presents comics as a viable option for effective and ethical communication 
during pandemics.

Confusion and the spread of misinformation during public health crises neces-
sitates the exploration of new modalities of health communication. This study 
assesses the communicative value comics may have in clinical settings— the use 
of simple visuals and language is a method of health communication that may be 
highly effective. Information that is made personal and presented in a non-complex 
format may also be easier to remember.

Section Recommendations Summary of Findings

A1. Trust “To build trust, risk communication 
interventions should link to functioning 
and accessible services, be transparent, 
timely, easy-to-understand, acknowledge 
uncertainty, address and engage affected 
populations, link to self-efficacy, and be 
disseminated using multiple platforms, 
methods and channels.”

• To build trust during a pandemic, 
health authorities should focus 
on acknowledging uncertainty; 
creating scientific communica-
tion in an easy-to-understand 
manner; encouraging a dialogue; 
disseminating information through 
multiple platforms

• Higher trust is linked to recom-
mended actions being adopted

• Trust may be based on perceptions 
rather than objective measures

A2. Communicating 
Uncertainty

“Communication by authorities to 
the public should include explicit 
information about uncertainties 
associated with risks, events and 
interventions, and indicate what is 
known and not known at a given time.”

• Information provided to the public 
should include information about 
uncertainties

• Information should be clear, avoid 
contradictions, and be presented in 
an easily understood manner

• Information should be developed 
for different communities such 
as those of lower socioeconomic 
status

• The manner in which a message is 
communicated is as important as 
the message content itself

B3. Capacity 
Building

“Preparation and training of personnel 
for ERC should be organized regularly 
and focus on coordination across 
involved stakeholders.”

Capacities that need to be 
strengthened include:

• Softer communication and 
interpersonal skills along with 
consensus-building

• Development of communication 
strategies, plans and standards of 
practice

• Translation of technical com-
munications into understandable, 
contextualized material

Table 1. 
Summary of World Health Organization Findings, Recommendations, and Research Gaps for Communicating 
Risk in Public Health Emergencies [1].
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Comics could also be an important way to teach patients important skills such as 
asking for clarification. When presented with short and easy language accompanied 
by simple visuals, patients may more readily understand information [2]. In the 
instance of a complex virus, such as SARS-CoV-2, a simple diagram of the infected 
area or the virus itself may prove useful. Instead of relying upon verbal communica-
tion exclusively, simple visuals may facilitate understanding leading to higher treat-
ment adherence, improved patient satisfaction, and a nurturing clinician-patient 
relationship [3]. The use of visuals, such as comics, could also be a way to mitigate fear 
and help patients remember vital information. Along with aiding in the mitigation of 
fear, humor can also aid in recall [4]. Comics for example, may be more readily able to 
use funny phrases and mnemonics to explain conditions.

Health communication is not a new area of research; however, there is always 
need for improvement as doctor-patient communication may be correlated to 
patient health [5]. While not always the focal point of healthcare, health communi-
cation has been recognized as needing continuous study [6]. Medical communica-
tion is considered so important that the Accreditation Council for Graduate Medical 
Education has made it a priority, explaining that practitioners should be able to have 
the ability to effectively communicate with patients as well as their care teams [7].

Motivation for this study comes from the need to improve health communica-
tion through the exploration of under-utilized modalities, such as comics, as called 
for by the WHO. It is hypothesized that comics could be a workable modality for 
health communication, in general, as well as during public health crises. As effec-
tive communication may encourage the clinician-patient relationship, improve 
treatment adherence, and raise patient satisfaction—communication, including 
that of comics, may be considered a ubiquitous tool for pandemic containment.

2. Communication and bioethics

To provide context for the following methodology and how it relates to visual 
analysis, biomedical ethics, and health communication, attention will be given to the 
theories and principles from which they come. These theories provide the scope that 
is used to assess if comics could fulfill, in part or in whole, the WHO’s call for con-
tinued study of health information in public health crises. One such theory is that of 
biomedical ethics. Ethical practice is of utmost importance in medicine—and not just 
in a scientific context, but in areas such as health communication. The four bioethical 
principles as defined by T. Beauchamp and J. Childress [8] state that physicians have 
specific duties to their patients. Everything that a physician does must show benefi-
cence; it must be done in an effort to benefit the patient. All actions physicians and 
clinicians take must be non-maleficent; they must not allow harm to come upon the 
patient under their watch. Patients need to feel autonomous; that is, doctors need to 
allow patients’ input and narrative in their healthcare processes. Practitioners must 
always act justly; patients of all kinds have the right to be treated equally.

While these ethical principles have been the standard in healthcare for many years, 
their scope is more often applied to medical procedures and clinical visits. It has been 
argued that all aspects of health, including communication, fall under the scope of 
bioethical principles [9]. Upon the bioethical groundwork laid by ethicists Beauchamp 
and Childress [10], continuous research is important. One outlet of continuous 
research is the application of biomedical ethical principles to health communication.

While health communication has been extensively studied, the direct combina-
tion of biomedical ethics and communicative maxims has yet to be exhaustively 
explored. One governing philosophy within the study of communication are 
the communicative maxims as defined by philosopher H.P. Grice, which serve 
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as dicta for effective communication [11]. Similar to bioethical principles, these 
four maxims describe what a communicator is obligated to do. Communicators 
must be mindful of quantity; that is, communicators should not give too much or 
too little information. The quality of the communication is important as well; it 
must be truthful. Along with truthfulness, effective communication needs to be 
relevant; communication should focus on the task at hand. Manner is also of huge 
importance in communication; the context in which one communicates must be 
reflected in manner. These four communicative maxims, when combined with 
the biomedical ethical principles, serve as a foundation for this analysis of health 
communication. Just as communication must be appropriate in manner, relevance, 
quantity, and quality, it must also uphold the bioethical principles of beneficence, 
non-maleficence, autonomy, and justice.

While extending the scope of bioethics to include health communication, it is 
important to note that communication comes in many forms including comics. The 
study of communicative value in visuals, such as comics, may be performed using 
a semiotic lens. This study will assess the effectiveness of a collection of COVID-19 
comics as potential tools for health communication. There are three layers to visual 
communication [12]: the representational, which focuses on the people, places, and 
objects; the interpersonal, which focuses on the creator, viewers, and characters within 
the image; and the compositional, which looks at the effectiveness of the composition 
of an image as a whole [13]. Within the semiotics of comics, there are several modalities 
of communication, including but not limited to facial expressions, vectors, physical 
proximity, and ellipses. Each of these visual facets provides meaning to a comic.

Facial expressions can bear important information; there are certain facial 
expressions that are iconic and may be interpreted across cultural boundaries 
[14], including sadness, happiness, and anger. These expressions can be used in 
comics to make meaning and invite under standing. Furthermore, colors play a 
significant role in the interpretation of images [15, 16], as colors may be associ-
ated with different emotions or ideas across cultures. Characters within visuals 
may also reveal information through vectors and physical proximity [17]. Vectors 
are lines created through gazes and gestures that serve to direct the viewer’s atten-
tion to a specific part of an image. The distance of a character’s placement within 
a visual also tells a story: the physical proximity of a person or an object within an 
image allows the viewer to interpret different relations [18]. For example, a per-
son portrayed with close proximity within an image may be inviting the viewer to 
create a closer bond with this character. Ellipses are another way to create mean-
ing within an image. Ellipses are intentional blank spaces within visuals that may 
allow the viewer of an image to use their own imagination to fill that space [19]; 
allowing the user to fill the space inevitably creates a closer image-viewer connec-
tion through interaction.

All of these semiotic modalities within comics have a micro-cognitive effect. 
Regardless as to whether or not patients are aware of these modalities, they could 
help lead to positive outcomes. The SARS-CoV-2 pandemic has demonstrated 
that the control of health communication is just as vital as the containment of 
the virus itself. While addressing the need for a multimodal approach to health 
communication, this semiotic analysis studies the effectiveness of comics as a 
means of such as an approach.

3. Analysis of communicative value and bioethical observance

Now that semiotics, biomedical ethics, and communicative maxims have 
been reviewed, this research combines these theories to form a theoretical lens 



83

Medical Communication and SARS-CoV-2: Novel Approaches to Global Health Crises…
DOI: http://dx.doi.org/10.5772/intechopen.95943

for analysis. This theoretical lens analyzes communicative value or communica-
tion elements that aid in understanding, within this collection of COVID-19 
editorial cartoons. These elements of communicative value will then be further 
assessed to determine if they can be successfully used within health communica-
tion in accordance with communicative maxims and bioethical principles. This 
research was inspired by the need to continuously study health communication 
in general as determined by the ACGME, and more specifically to explore new 
modalities that aid effectual communication during global health crises and 
pandemics, as called for by the WHO.

In the exploration of new modalities of communication during public health 
crises, this analysis examines a previously untouched data set, comics depicting the 
SARS-CoV-2 pandemic, in an attempt to describe any potential communicative 
value that may be adapted for health communication in the future. This collection 
of Q&A style comics are part of an internationally syndicated comic series titled 
Health Capsules. Currently drawn by Bron Smith, these cartoons were originally 
conceived by Dr. Michael Petti and illustrated by Jud Hurd. These cartoons can be 
found on the publisher’s website [20]. In general, Health Capsules answers everyday 
questions about health and wellness topics, such as exercise, when to visit a physi-
cian, allied health practices, symptoms and illnesses, and cultural notions sur-
rounding one’s health.

This collection of Health Capsules contains four comics that illustrate the 
COVID-19 pandemic, its causes, and its symptoms. This analysis is founded on 
the principle that health communication must adhere to bioethical standards 
under the scope of communicative maxims to be considered effective [21]. 
With the hypothesis that visual modalities may be an effective means to adher-
ing to such standards, each semiotic element contained within the visuals will 
be dissected to understand further such element’s implicit meaning as may be 
interpreted by the viewer.

The analysis will begin using a semiotic framework to examine all meaning-
making modalities within the comics before proceeding to a bioethical and commu-
nicative analysis. Semiotic analysis of these COVID-19 comics will follow a visual 
analytic framework (Table 2) that questions the visual representations within, 
the emotional connections of, and the overall effectiveness of the visual. After this 
semiotic analysis to assess for communicative value, a biomedical and communica-
tive analysis will be applied. This analysis will question whether or not the comics 
are appropriate in manner, relevance, quality, and quantity, and if they adhere 
to the beneficence of the patient, non-maleficence within medicine, a respect for 
autonomy, and the upholding of justice. This second step of the analysis is formed 
on the philosophies of the biomedical ethical principles and the communicative 
maxims described by H.P. Grice, T. Beauchamp, and J. Childress, and is summarized 
in a rubric created by J. de Rothewelle in 2019 (Table 3).

Visual 
Representations

Who are the characters present? What medical condition is being represented? 
Which visual modalities are used to give the comic meaning?

Emotional 
Connections

What emotional connections are created with the reader? What room is provided 
for the patient to imagine or create their own narrative? Which visual modalities 
are used to help emotional connections?

Overall Effectiveness Overall, how effective is the comic as a tool for medical communication? How does 
the comic use language to facilitate understanding? What tools does it use to aid 
understanding and memory?

Table 2. 
Rubric for Visual Analysis [22].
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4. Summary of findings

Using a semiotic lens to study the ethics and effectiveness of this collection of 
comics, this analysis has found that they employ various meaning-making modali-
ties that are noteworthy, but would not be effective as health communication in 
their present form. Noteworthy communicative values as seen in these comics 
include: vectors, physical proximity, simple language, simple images, humor, and 
step-by-step instructions. Such semiotic facets within this collection of comics may 
be used to place emphasis, further explain, and more fully instruct the general pub-
lic on health issues during a global health crisis. The findings point to the efficacy of 
comics as a multimodal means of health communication during global health crises 
as defined by the WHO.

5. Semiotic analysis of health communication: editorial cartoons

5.1 How is coronavirus spread?

In terms of visual elements, this collection of comics contains noteworthy 
characteristics, but is not thoroughly prepared to be used in a clinical setting. For 
example, in Figure 1 there is a character that may be interpreted to be a patient, 
and if adapted for health communication, this character may be more specifically 
drawn as a patient. In comics used as health communication, the portrayal of 
patients, doctors, and other health professionals may allow the viewer to connect 
more deeply with the information presented [24–27]. Along with developing the use 
of characters, however, these comics could do more with representing inanimate 
objects such as medical supplies, procedures, body parts, and illnesses. Figure 1 
represents disease, or its symptoms quite simply: coughing.

Vectors are an important communicative value within comics. Vectors are 
anything that forms a line of sight directing a motion or movement within an 
image [28, 29]. In Figure 1, an arrow is used to link the name “coronavirus” with 
its image. In addition, the particles create a vector spraying outward from the 
patient’s nose and mouth. Vectors may help the viewer find the important parts of 
the image or determine movement within the image. In the first image, the main 
character sneezes and shoots COVID-19 aerosols in front of him; these particles 

Does the discourse follow the Four 
Communicative Maxims?

Does the discourse comply with the Four 
Bioethical Principles?

1. Manner: Is this communication in a manner that 
is appropriate within a healthcare setting?

1.  Beneficence: Does this communication work 
toward benefitting the patient?

2. Relevance: Is this form of communication 
relevant to the task at hand?

2.  Non-maleficence: Does this communication 
disallow harm to the patient?

3. Quality: Is this communication of quality, that is 
does it provide true information?

3.  Respect for Autonomy: Does this communication 
promote the patient’s informed involvement in 
their health?

4. Quantity: Is this communication appropriate in 
amount for which the medium requires?

4.  Justice: Does this communication represent fair 
distribution of health services in the community?

*If the answer to any of the above is “no,” how might the discourse be altered so as to better fit communicative 
and ethical standards within health communication?

Table 3. 
Analysis of Communicative Value & Bioethical Observance [23].
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disseminating from this person are shown to the reader through the use of vectors. 
Without the use of vectors in this image, one may not understand that COVID-19 
aerosols spread via air through the act of coughing.

These comics could be better adapted to suit medical communication by incorpo-
rating color. These comics are all black and white, including Figure 1; color can convey 
different moods and emotions [30, 31]; different colors represent universal thoughts 
or feelings [32]. For example, in many cultures the color white is associated with purity 
[33], while red is associated with boldness, hastiness, anger, or fear [34, 35]. These 
colors can be used when incorporated into medical comics by engaging the patient and 
assisting in the management of feelings and expectations through the use of culturally 
learned associations with specific colors [36]. For example, in Figure 1, color could be 
used to enhance our understanding of how the character feels: probably feverish which 
could be portrayed with red or orange-tint colors.

In terms of effectiveness, Figure 1 is indeed one of the more effective comics in 
this collection. It explains an illness in concise and non-jargonous language accom-
panied by a simple image to illustrate the topic. It is easy to understand and may be 
informational to the patient. For such reasons, lessons of communicative value from 
this comic may be referenced for future development.

These visuals, along with the use of simple language to explain medical condi-
tions or diagnoses, may be easier for the patient to digest [37, 38]. Furthermore, the 
link between visuals and memory is well established and thus may aid in recall of 

Figure 1. 
How is coronavirus spread?
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this material in the future [39–41]. This is illustrated in Figure 1, as the character 
in the comic is portrayed as coughing, and COVID-19 aerosol particles are shown 
moving in a projectile motion in front of the character. By using simple visuals 
instead of complex language in trying to explain COVID-19’s ability to spread when 
someone coughs, it is easier for the patient to understand through the simple image 
of projectile particles.

Overall, in Figure 1, the manner in which information is disseminated is appro-
priate for the medium used. With a comic as the medium of transmission, simple 
language is indeed appropriate. This comic presents quality information, which 
enables patients to make informed decisions. Information of quality allows the 
patient to retain their autonomy— the information is easy to understand, therefore 
aiding the patient in making informed decisions.

When examining the quantity of health information distributed among patients 
within their communities, it is important to consider the biomedical ethical 
principle of justice [42]. It can be determined whether or not the spread of such 
information upholds this principle, depending on whether the information shared 
with one group of patients is drastically different than what is shared with another 
group of patients. That is not to say that information should not be specifically 
created and modified for individual groups of patients to best suit their needs; 
rather, the bioethical principle of justice states that patients across all communities 
and socioeconomic strata should be treated the same [43]. All patients must receive 
the same quality of information in a way that is accessible to them, so they can come 
to appropriate decisions about their health without the privilege of one group over 
another. Assuming comics developed for use in clinics, hospitals, or outpatient 
centers alike are not only dispersed in one demographic at the disregard of another, 
this may be easily avoided.

The relevance of information presented to patients in medicine is highly impor-
tant: this comic may therefore need an update. Although this collection was not 
used in a medical context, analysis shows that if it were to be used, the relevance of 
information would require an update. In particular, Figure 1 places emphasis on the 
spread of COVID-19 via surfaces. The CDC has stated that although this is indeed 
a risk, it is not a central modality of transmission; and so this comic’s information 
may need to be altered to de-emphasize this risk.

5.2 What supplements do doctors recommend for people with COVID-19?

In terms of visual representations, this comic does not detail any specific disease, 
or symptom. Rather, it is the general asking of questions, as in all Health Capsules 
that may have its own outlet in medicine. Similar to a Frequently Asked Questions 
brochure, comics could be developed to present FAQ information to patients more 
efficiently, understandably, and memorably. In any event, a more effective use 
would have specifically represented the discourse of the comic in the illustration. 
Instead of visuals that illustrate the various supplemental treatments, the viewer is 
presented with an image of a physician.

This image’s portrayal of a doctor, who is presumably someone by the name 
of Dr. Pescatore, a pop-science author and internist, is exclaiming that the size of 
his nose is too big. Not only is this image seemingly unrelated to the topic being 
discussed, it may cause confusion to patients who may be led to link COVID-19 
symptoms or the taking of supplements to having a big nose. As Dr. Pescatore is not 
a household name, one would have to research the name to establish the relevance, 
search if he has written anything about the nose or nasal functions, and then in the 
final efforts of searching, find images of him to see that he has a large nose; after 
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that process they may still justifiably wonder what this information has to do with 
anything. Unfortunately, the images and dialogue included with the written text are 
not on topic for the question that is asked. If comics are to be used in medical care, 
the images that are accompanying the text should stay on topic and only illustrate 
what is relevant so as not to confuse patients.

Emotional connections are highly important in healthcare as humans are emo-
tional beings [44]. Therefore, any materials developed to be used in medicine should 
be aware of the emotional aspect of humanness. In this collection, Figure 2’s use 
of emotion may be helpful to a patient reading it. In Figure 2, the character repre-
sented is shown clearly smiling, as demonstrated by the curvature of his mouth and 
the orientation of his eyes. This demonstrates the universal emotion of happiness 
through facial features. The display of universal emotions through facial features 
can also help patients feel heard or represented during their care and can serve as an 
outlet for coping [45].

Not all emotional connections are displayed through facial features. In Figure 2, 
the use of an ominous black space, or ellipsis, to the left of the image is a tool that 
can help represent fear, discomfort, or the unknown [46]. When seeking medical 
treatment, patients may be afraid of the unknown [47]. Using an intentionally black 
space creates a sort of canvas for patients to imagine or even physically draw how 
they might be feeling or express their worry. In comics that are specifically designed 

Figure 2. 
What supplements do doctors recommend?
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to be used in medicine, it may be helpful to include areas within the image that are 
black, blank, or negative space to represent the unknown and allow the patients to 
realize their own emotions or fears.

Along with helping to mitigate patient fear, humor is another way to aid mem-
ory. Comics tend to include humor or catchy slogans and sayings which are more 
likely to be remembered by the patient. Studies show that information that stands 
out, as well as information that elicits a response from the receiver, will be more 
likely remembered [4].

In this collection, the language is relatively simple and concise, and hence, 
appropriate in manner. However, Figure 2 represents an exception. In this comic, 
the language used could be very confusing to a patient who is not familiar with 
dosages of supplements. To make this language more appropriate in manner, plainer 
phrases should be used [48, 49]. For example, a simpler phrase, such as “two doses 
of vitamin C for the duration of the symptoms.” Providing such dense information, 
such as “50,000 IU of vitamin D for two days, then 15,000 IU per day until COVID 
resolves” could be experienced as unnecessarily confusing, and beyond the scope of 
a FAQ-style comic.

Along with manner is the biomedical ethical principle of beneficence. Following 
this principle ensures that everything done within a clinical setting aims at ben-
efiting the patient. Therefore, the manner in which medical communication is 
created and disseminated must also be created with the benefit of the patient in 
mind. Generally, the manner of information presented in this collection of com-
ics is beneficent toward the patient. The simple level of language and information 
presented aids the patient by not using language that is too complex to understand. 
However, in Figure 2, it is uncertain as to whether or not the language used would 
be widely accessible or beneficial.

Altogether, the quality of this information for comics that are not intended to be 
used in medicine, could be easily adapted. For example, in Figure 2, there is informa-
tion that is unnecessarily confusing. In a clinical environment, it is of importance to 
have quality information in an accessible modality available for patients. The quantity 
of information present in Figure 2 is appropriate; any more information added to this 
small comic could cause confusion. Relevance and non-maleficence do come in to 
question in Figure 2, however. In Figure 2, it is asked which supplements are recom-
mended for people who have COVID-19. The author then proceeds to accompany this 
text with an image of a doctor stating that his nose is too big: whatever this informa-
tion is to mean, it is not entirely relevant, or not at all relevant, to the topic attempt-
ing to be communicated to patients. The information presented in the visual is vastly 
different than the topic and text of the comic. From a more extreme standpoint, the 
inclusion of non-relevant information could be viewed as maleficent.

5.3 Where did the coronavirus originate?

In Figure 3, the character pictured is shown in a frustrated or worried state. The 
portrayal of emotion in health communication may allow the patient to see such 
emotion and guide them toward coming to terms with their own [50, 51]. Early on 
in the SARS-CoV-2 pandemic, there was an arousal of worry about wearing face 
coverings to help prevent the spread of the virus— this character presented with 
a concerned expression, and asking about the efficacy of his mask, may be highly 
relatable to those of the general public.

In addition, in Figure 3 language is written at a level that is accessible to people 
of lower literacy. However, just as in Figure 2, the image and its dialogue are not 
directly related to the main text of this comic. This could be viewed as highly 
confusing. Admittedly, the information about face coverings could be viewed as 
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important; although, it should warrant a separate panel, so as not to distract from 
the main text of this comic on the topic of the origin of the coronavirus.

Physical distance between characters within the comic, or between characters 
and the reader, is another way that comics can create meaning [22, 52]. Depending 
on how close the characters within the comic are drawn to the outward face of the 
frame, different social connections can be established. For example, the character in 
Figure 3 is drawn from the chest up. Close physical proximity to the reader invites 
a closer social connection to the characters within the comics. On the other hand, if 
a medical comic only showed characters far back in the frame with their full bodies 
in view, from feet to head, distance between the reader and the characters may be 
interpreted [37, 53]. This may have special implications during the COVID-19 pan-
demic when citizens are encouraged to social distance. The portrayal of characters 
physically distant from each other could serve to model appropriate behavior.

In terms of quality, there are some inaccuracies within this figure that would 
need to be properly corrected in order to be used in a medical setting as defined 
by the communicative maxims [54]. For example, in Figure 3, it is stated, “the 
CDC says masks are not recommended for preventing coronavirus.” This comic 
was created early on in the SARS CoV-2 pandemic when this may have been 
accurate; however the CDC has since reversed its stance on the subject. At the 
time of production this Health Capsule was appropriate in quality, and therefore 
lent itself to patient autonomy, though it no longer does so. In addition, this comic 

Figure 3. 
Where did the coronavirus originate?
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is still freely accessible on the internet providing inaccurate information to the 
non-discerning viewer.

When creating health communication, it is also important to include the proper 
quantity of information, so as not to confuse the patient. This figure provides only 
brief information in response to a simple question asked. For this reason, it could be 
considered appropriate in the quantity of information that it provides. It is impor-
tant to not give the patient too much information and leave them to sort through 
what is important or not. Healthcare practitioners must claim that duty and only 
pass along the information that is important and helpful. Though the quantity of 
information provided in this figure may be appropriate, other areas like manner and 
relevancy may need oversight.

In Figure 3, in which the origin of the coronavirus is in question, an answer 
is provided along with an illustration that is off-topic stating that masks are not 
recommended to be worn during the coronavirus pandemic. While this informa-
tion could be valuable, it is not relevant to the task at hand within this comic and 
therefore should be excluded.

Rather, in cases where irrelevant information is presented to patients, it may 
break the principle of non-maleficence, and harm may come to the patient. In this 
comic the author states that masks are not recommended for preventing the coro-
navirus. As this information is no longer relevant to current health guidelines, the 
spread of this information could have negative effects on the health of the patient. 
To be non-maleficent and appropriate in relevance, health communication should 
be updated constantly or removed from circulation.

5.4 Does how I breath affect my risk of Getting COVID?

One valuable semiotic facet from this collection of COVID-19 comics comes 
from Figure 4. This comic gives a brief demonstration of how to breathe more 
appropriately during the COVID-19 pandemic. Such demonstrations like this may 
be used to inform a patient how to take their medication correctly or how a surgery 
will be performed; both of which provide clarity that may ease a patient’s fear and 
aid successful treatment [55–57].

Along with Figures 1 and 4 is another demonstration of effectiveness in this 
collection. It explains a health-related topic in plain language and uses visuals to 
guide the reader toward understanding. Of particular note is the instructional value 
of providing a step-by-step tutorial for the patient. In this comic, the character is 
asking the best way to breathe to avoid getting COVID-19. It is unknown if a par-
ticular breathing pattern significantly protects someone from contracting the virus. 
However, this image uses vectors in the form of arrows to demonstrate a movement 
in medical terms, illustrating breathing in through the nose and out through the 
mouth. This type of instruction may be highly effective in medical contexts to illus-
trate and provide clarity on important issues [58–60]. For example, using arrows or 
vectors can help demonstrate how a diabetic patient experiencing lower extremity 
swelling should keep their feet elevated until the swelling goes down.

Of course, quality health communication must be evidence based. In this Health 
Capsule, it is asked how breathing effects the risk of contracting COVID-19. After 
brief research, no readily-available clinical evidence on the effects of how one’s 
breathing affects their contraction of COVID-19 has been found. Information and 
any materials distributed to patients must be checked for accuracy, clarity, and 
comprehensiveness, which requires the use of clinically proven information only.

The quality of information presented in medical settings is important when 
respecting the autonomy of the patient [61]. If the patient is not presented with cor-
rect information, it disregards their ability to be actively and informatively involved 
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in their medical experience. As previously discussed, the quality of information 
presented within this collection of comics could be quite confusing and, in some 
places, is outdated or clinically unverifiable. If this collection were to be used in its 
current form in a clinical setting, the patient would not be able to achieve perfect 
autonomy in their health.

In health communication, relevance is of key importance, as information that 
is not relevant could allow harm to the patient [62]. This communicative maxim is 
aligned with the biomedical principle of non-maleficence. By presenting informa-
tion that is relevant to the patient, and in support of the task at hand, it helps ensure 
the patient’s safety. Figure 4, may present information that could cause harm. 
Should this information be taken too literally, a patient may believe that simply by 
breathing in through their nose they can avoid contracting COVID-19, which is of 
course a misconstrual of information.

6. Discussion

Through the analysis of this collection of Health Capsules on COVID-19 as 
a whole, several characteristics that would be beneficial to health communica-
tion were identified. The analysis of these comics reveals that this form of 
communication may be effective for transmission of medical information with 

Figure 4. 
Does how I breath affect my risk?
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implications for future use, due to the ability to increase patient understanding 
and recall [63–65]. These images are highly accessible to the average patient and 
are emotionally relatable [66]. As a response to the WHO’s request for health 
communication research during a pandemic, this analysis posits that comics 
could be used as successful means of communication during public health crises 
because of their simplicity.

In the context of health communication, it should be readily apparent that 
medical comics must uphold communicative principles to be most effective in 
their effort to provide information to patients. Furthermore, properly vetted 
communication is of even more importance in medicine; if incorrect or irrelevant 
information is provided, bodily harm may behold the patient. For this reason, com-
munication’s potential to directly inflict harm on patients, health communication 
must meet biomedical ethical standards. The biomedical ethical principles state that 
no harm should be inflicted upon the patient. To include medical comics under the 
scope of health communication, it is evident that medical comics must encourage 
communicative and medical ethics.

Furthermore, as comics create meaningful discourse through the use of 
semiotics, such visual semiotic elements need to be payed appropriate attention. 
Semiotics show that meaning may be gathered from any part of a visual; therefore 
it is important that patients gather the correct meaning from what they read. 
Just as verbal language has its own syntactical practices, it may be beneficial for 
medical comics to have the same level of standardization. With the application of 
biomedical ethics to health communication, and comics specifically, standards 
must be set in order to prevent unnecessary confusion or harm. The syntax of 
comics has already been developed in the field of comics scholarship, as evidenced 
in this chapter; however, the structure and function comics as a form of health 
communication could benefit from further study and recommendations of best 
practices for their use.

As semiotic elements can create emotional connections through facial expres-
sions, invite patient participation through ellipses, set tone through physical prox-
imities, direct the reader’s eye though vectors, aid patient recall through humor, 
increase comprehension through simple language, and guide patients through 
step-by-step instruction, they are valuable modalities within health communica-
tion, so long as they are submitted to bioethical oversight.

6.1 Emotional connections

Creating emotional connections through facial expressions may aid in connect-
ing with the patient, as some expressions are easily recognizable and relatable [67]. 
For example, a patient may be portrayed as displaying anger; since this emotion 
transcends culture and may be treated as an iconic facial display, a patient may see 
this image and be able to make a stronger connection with the comic and the infor-
mation contained within it. Other iconic facial expressions, such as happiness and 
sadness, may also be incorporated into health communication to facilitate patient 
understanding [68]. Relatable information may be very useful in health communi-
cation. Due to comics high accessibility, they may be a perfect modality to accom-
plish this. The representation of patients in medical comics may help patients feel 
more understood. For example, the use of angry, sad, or happy facial expressions, 
viewed within this collection, in a medical comic on coping with a terminal cancer 
diagnosis could help the patient feel justified in their emotions through the stages 
of their illness. The simple feeling of being understood and emotionally supported 
could improve the medical experience [69].
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6.2 Patient participation

Patient participation may be invited through an ellipsis, or an intentional black 
or blank space within the image that the patient is free to fill in [70]. As interpreted 
from this discussion, this may allow the patient to take an active role in medical lit-
erature that may be overly focused on diagnosing or prescribing. Allowing patients 
to take an active role in their illness narrative has shown to increase healing and 
patient satisfaction [71]. In medicine, diagnosing a patient often inadvertently pre-
scribes the patient an illness narrative; allowing the patient to be the creator of their 
own illness narrative and empowering them to visualize it for themselves may be an 
important technique to help patients find their role or their voice in their treatment 
[72]. For example, in a comic about a diagnosis of major depression, a panel could 
be left blank with a prompt encouraging the patient to draw or write how they feel. 
Or, in this same situation, a comic panel could be completely blackened, with a 
prompt asking the patient to close their eyes and imagine what this diagnosis looks 
like to them. These modalities allow the patient to take a more active role in their 
illness narrative and could also serve as a therapeutic outlet of expression.

6.3 Physical proximity

Setting tone through physical proximities could be another way to create mean-
ing within comics as a form of health communication. This collection of comics 
portrayed all characters in close physical proximity– from the chest up— which 
may serve to create a stronger bond between characters and readers [73]. Medical 
practice and hospitals could be viewed as a cold experience [74, 75]; throughout 
such bodily positioning, the reader of medical comics is invited to make a stronger 
connection with what they are reading [76]. It is arguably a small difference com-
pared to the interpersonal relationship between the patient and the doctor, but if 
the patient could feel more welcomed or more understood through the positioning 
of characters represented through visual medical literature, it may be viewed as 
enhancing the overall medical experience. In addition to creating a closer con-
nection with the patient, the strategic placement of characters in comics may also 
portray important values. In this analysis, for example, characters placed front 
and center in visuals were observed. In situations where the patient may often feel 
overlooked, by placing the patient front and center in a visual— when the patient 
may not feel centrally important in their own illness experience— the patient may 
feel acknowledged as the center of their care.

6.4 Vectors

Directing the reader’s eye though vectors guides the line of sight in certain 
directions to place emphasis [77]. This visual technique to portray meaning could 
be successfully adapted to place emphasis within comics in health communication. 
For example, as demonstrated in Health Capsules, a patient may be reading a medi-
cal comic about obesity, and instead of placing emphasis on the various symptoms 
depicted, vectors could be illustrated through placement of images to place empha-
sis on the underlying cause. For example, a comic depicting obesity could demon-
strate the symptoms and emotionally acknowledge the frustrations a patient may 
be experiencing, while at the same time directing the reader’s eye toward solutions, 
such as physical exercise and moderation of food intake. Whether or not a patient 
is cognizant of the fact that their attention is being directed in this way may not 
matter; what matters is the microcognitive process that follows in which the patient 
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may subconsciously classify the object to which their attention is being drawn, such 
as physical activity, as more important.

6.5 Patient recall, mitigation of fear

Aiding patient recall through humor, as a distinct type of emotional connec-
tion, may increase the memorization of information presented to patients [78]. As 
observed in this analysis, the use of humor may make information easier to remem-
ber and may help mitigate a patient’s fear [79]. Along with information that stands 
out to the patient, health information that is clear and concise may be easier for 
patients to remember. For example, in a comic about extreme anxiety about hospi-
tal visits, the patient could be encouraged to breathe deeply through some sort of 
humorous approach, which would then be more likely remembered for future visits.

6.6 Simple language

Increasing comprehension through simple language is one of the easiest adapta-
tions that can be implemented within health communication. Doctors and other 
medical practitioners speak their own language of highly specialized terms and codes 
that must be translated into plain language, so that it is accessible to all patients, as 
effectively demonstrated in this collection. Comics are a great media to do this, as it 
is typical and expected that a comic use simple and concise language with an accom-
panying visual. For example, instead of saying “One should exercise 5 out of 7 days 
a week for 75 minutes with moderate sweating to increase positive effects on body 
mass index, mobility, and overall health…” simpler language such as “Get outside and 
exercise, it’s good for your health!” could more effectively reach some audiences.

6.7 Step-by-step instruction

Guiding patients through step-by-step instructions may provide a higher level of 
ease and less fear of the unknown [80]. For example, it need not take more than two 
pages to illustrate simply the processes of a laparoscopic procedure. Using comics 
may also be helpful in prescribing instructions for recovery. This may be especially 
helpful for non-native speakers of the language of treatment, patients struggling 
with illiteracy, or patients who are visual learners. For example, rather than verbally 
instructing a patient on the variety of doses and drugs to take at various times of 
the day with or without food, visuals may help. A visual that shows the medication 
type, whether pill, injection, or liquid, how to cut or measure it, perhaps a sun or a 
moon to depict what time of day to take it at, and illustrations of what to take it with 
like a meal or water, as was done in a particular case of non-English speakers at a 
teaching hospital in Merced, California [81], might increase patient understanding 
and adherence to treatment.

6.8 Asking questions

Step-by-step instructions, as illustrated in Health Capsules, may also include 
teaching patients how to ask questions when something remains unknown. Patients 
may not ask for clarification for a number of reasons, including fear of appearing 
unintelligent [82] or difficult [83], fear of a generic answer to an emotional question 
[84], or simply not knowing how to ask. Comics have a unique opportunity to sup-
port this problem. These comics that are in a Q&A format and ask simple or funny 
questions may encourage those viewing these comics to ask any questions they 
may have. For example, through comics depicting patients asking relatively simple 



95

Medical Communication and SARS-CoV-2: Novel Approaches to Global Health Crises…
DOI: http://dx.doi.org/10.5772/intechopen.95943

Author details

Jonathan de Rothewelle
Harry S Truman College, United States

*Address all correspondence to: jcomynderothewelle@gmail.com

questions to their doctor, patients may realize that questions at all levels, no matter 
how simple, are important enough to be asked, and thus may encourage patient 
to seek more information about their health and treatment. Seeking information, 
asking questions, and receiving adequate answers have been linked to higher patient 
satisfaction in their healthcare [85–87].

7. Implications for further research

Using a lens founded upon philosophies from semiotics, communication, and 
biomedical ethics, this analysis examined the communicative value and potential 
use of SARS-CoV-2 Health Capsules as a modality of health communication in a 
pandemic. This study was conducted to answer the WHO’s call for health communi-
cation research during global health crises and emphasizes the importance of health 
communication in accordance with the ACGME and other stakeholders, coming to 
several conclusions.

Comics have the potential to communicate appropriately in manner, relevance, 
quality, and quantity, as well as to disseminate medical information beneficently, 
justly, non-maleficently, and in a way that supports patient-autonomy. The findings 
of this analysis show that medical comics could fulfil in part the WHO’s search for 
multimodal methods of health communication during pandemics.

This analysis also demonstrates that comics could be used effectively and ethi-
cally to communicate during pandemics and in health communication generally, 
using semiotic features, such as using facial expressions to create emotional con-
nections, using physical proximities to set tone, using vectors to direct the reader’s 
eye, using humor to aid recall, using simple language to increase comprehension, 
and using illustrated step-by-step instructions to guide patients. However, without 
exhaustive research on the topic, there are no current best practices for the creation 
of biomedically and communicatively ethical medical comics.

The findings of this analysis call for a broader scope of the use of comics in 
medicine and suggest standardized guidelines for their use. Guidelines that estab-
lish regularized uses of facial expressions, ellipses, vectors, physical proximity, 
humor, step-by-step instructions and other semiotic values typically found within 
comics, should be established prior to the general and widespread use of comics as 
means of health communication.

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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Abstract

This article presents lessons learned from collaborative service-learning  projects 
aimed at bridging the gap between theory and practice by providing students 
design experiences in authentic settings. Interior design students gained disciplin-
ary and civic benefits while problem solving for a preK-5 elementary school calming 
room, dining room, and teacher sanctuary. The elementary school teachers and 
staff reported the redesigned calming room supported students’ emotional and 
self-regulation skills. Teachers and staff also reported the dining room and teacher 
sanctuary supported the school community well-being. The authors’ present find-
ings and hope the article can serve as a model for educators interested in community 
building service-learning projects in school environments.

Keywords: Community, collaborative, service-learning, civic benefits, interior design

1. Introduction

Several researchers have presented how community engagement enhances 
partnerships between the University and the public while providing positive 
impacts on learning experiences [1, 2]. This article discusses a partnership between 
a school community and University in the design of the school calming room, 
dining room, and teacher sanctuary. Calming rooms have been found to support 
the well-being of children and youth, particularly in improving their self-regulation 
skills. Calming rooms are spaces that students can retreat to when they feel particu-
larly agitated or dysregulated [3], and trauma-informed care approaches support 
the creation of such spaces where students can learn to better self-regulate [4–6]. 
Such spaces utilize design elements that facilitate calming and relaxation, such as 
soothing colors, like blue, green, and violet color palettes, and minimal stimulation 
[3, 7]. Calming rooms, or “sensory rooms”, have largely been implemented with 
children and youth in residential psychiatric settings and juvenile justice facilities. 
For schools, this is a relatively novel approach, with limited empirical research on 
its impacts. Anecdotally, teachers have reported that calming rooms in schools have 
led to improvements in self-regulation [4]. Teachers have also reported that children 
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have a positive view of calming rooms as a quiet, peaceful space to retreat to when 
something is bothering them [8, 9]. As such, improving self-regulation skills, which 
are often negatively impacted by chronic stress and trauma [10, 11], is a fundamen-
tal goal in supporting children’s health and well-being. Dining and cafeteria spaces 
can be another source of influences on students’ mood. A friendly, family-like, and 
collaborative eating environment boosts comfort and relatedness in children [12]. 
While elementary students can experience the primary effects of trauma and stress, 
other school personnel also suffer from secondary effects. Teachers and staff are 
involved in students’ development, and in need of health and well-being support 
[13, 14]. A teacher sanctuary provides space for teachers and staff to refuel and 
rejuvenate in the school environment.

2. Elementary school calming room project

The University of Minnesota Extension Children, Youth, and Family 
Consortium collaborated with Bruce Vento, a local elementary school, to capital-
ize on the strengths of the school and its community in supporting its students 
[15]. The project partners worked together to identify the biggest areas of need in 
this East Saint Paul school, which is under-resourced with a diverse student body, 
many of whom experience chronic stress and behavioral dysregulation. During the 
process, the implementation of a calming room to provide a space for students to 
develop self-regulation skills was derived. The University personnel then connected 
with the Interior design program to join the project partners in the design process. 
This led to the integration of the calming room project in a sophomore level interior 
design course at the University of Minnesota in spring 2015 taught by the first 
author. Interior design students were able to connect directly with the community 
through site visits and working with the school staff to learn more about the design 
problem and existing conditions (Figure 1).

2.1 The design

The project goal was to redesign the existing institutional looking calming room 
in Bruce Vento elementary school to foster students’ self-regulation. In several days 
in a design studio course, 23 interior design students worked in groups of three to 
design a safe place for children to express emotions, develop effective coping skills, 
and learn self-regulation skills. On day one, students visited the school to meet 
with the principal, counselor, and teachers in the existing calming room. On day 
two, students presented their existing space analysis and building system report 
then developed their concept and schematic designs (2D floor plan and 3D interior 
vignette sketches) in studio. On day three, students presented their concept and 
schematic design to the clients and for their feedback. Days four and five were spent 
in the studio finalizing the design with the instructor’s feedback and desk critiques. 
On day six, students presented finalized design drawings to the school principal, 
counselor, representatives from the University of Minnesota Extension Children, 
Youth and Family Consortium, a local architect, instructors, and their peers.

After the presentations, two groups had their design solutions selected and 
incorporated in the actual space. The first group proposed a design to allow children 
experience a personal adventure (Figure 2). The second student group proposed 
the space to be a haven for students and enable them to self-regulate quickly, effi-
ciently (Figure 3). The implementation of the final calming room (Figure 4) was 
within a limited budget of $4975. A large bean bag chair and four cubbies filled with 
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soft pillows were incorporated in the space to help students relax and regulate their 
emotions. The cubies provided a crawl and snug space for students. Nature inspired 
imagery were placed on the wall since the space lacked direct sunlight to provide 
connection to the natural environment. Cloud ceiling panels were used to soften 
the harsh fluorescent lighting and the huge rug softened the space and provided 
connection to nature. The wall labyrinth mural, blues, greens and earth tones colors 
in the space were used to create a soothing atmosphere for the students. A dark blue 
color accent on the upper portion of the wall was used to reduce the impact of the 
high ceiling and make the anthropometric proportion and height of the room more 
relatable for the students. The simplicity in the new space was to avoid over stimu-
lating the students and help them relax and self-regulate.

Figure 1. 
Bruce Vento School Exterior and former Calming Room Interior Condition (Source: Pictures by Author 1).

Figure 2. 
Design proposal by student team to allow children experience their personal adventure (Source: Emily Devore, 
James Thoma, and Hailey Wrasman, Spring 2015 IDES 2604 Interior Design IV course).
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2.2 Evaluation

To study the impact of the redesigned calming room, interviews were conducted 
with teachers and staff in fall 2016 (n = 20). 11 participants reported being teachers, 
5 were behavioral staff (e.g., school social workers), and 4 were other school staff. 
In the first part of the interview, two interviewers asked teachers and staff to reflect 
on the impact that the calming room had on students and the school environment. 
In a second part of the interview, teachers and staff were asked about the impact 
of other aspects of the partnership, though those results are not detailed here. 
Interviews were then transcribed and coded for themes.

Figure 3. 
Design proposal by the student team proposed the space to be a haven for students and enable them to release their 
anger quickly, efficiently, and safely. Light and dark blues with small amounts of light pink and dull yellow were 
used to create a tranquil environment. Curved lines were repeated throughout the space to imitate the soft curves of 
waves and clouds (Source: Rachel Grothe and Hannah Segar, Spring 2015 IDES 2604 Interior Design IV course).
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Seven themes were identified as follow (1) teachers and staff play a role in help-
ing students calm down, (2) that the use of the calming room supports students in 
getting back to class sooner, (3) that the calming room has improved the school envi-
ronment, (4) that students ask to visit the calming room, (5) that the calming room 
has improved students’ self-regulation, (6) that the calming room has increased 
physical safety, and (7) the importance of simplicity in the calming room design.

2.2.1 Theme 1: Staff help calm

The most prevalent theme (81% of interviews) mentioned in teacher and staff 
interviews reflected the importance of staff when using the calming room. Even 
though the calming room was designed with features that promote self-regulation 
in students, the staff are also an important component to the success of the room:

“It gets them back on task again. When they’re ready, we can tell and then the 
students [are] able to talk, you know, we can... process with them a little bit and 
see what’s going on. By the time they go back to the classroom, they’re ready.”

The school staff are also important supports that help students stay calm outside 
of the calming room:

“The social workers in our building have been training the entire staff on trauma 
and how that affects students and what can help students... to self- regulate when 
they’re in the classroom and try and catch on before it escalates.”

Staff also play a role in helping students see and realize that the calming room is 
a safe space for them – not a place where they are being sent as a punishment:

“When they walk into the room, they think they’re being isolated… [I say] ‘This is 
just to reset you, to get you back on track.’ So in the beginning, you have to explain 

Figure 4. 
Finalized Calming Room Space from University of Minnesota Extension (Source: https://bventoumn.wixsite.
com/bvento/calmingroom).
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to them, ‘No, this is not a punishment, this is not a secluded room for you, this is a 
room that’s supposed to be soothing and getting you to know what you’re supposed to 
be doing, getting you back on track.”

These examples provide evidence to the value added by teachers and staff both 
in the calming room itself and in supporting students’ emotion regulation.

2.2.2 Theme 2: Back to class

Another key theme (69% of the interviews) uncovered in the data was that due 
to the implementation of the calming room, students are returning back to class 
sooner and more regulated than they did before the calming room was re-designed. 
One staff member described:

“I think it can help kids get back to class faster... whereas before…they did not have 
that place.”

This outcome is particularly important – if the use of the calming room is 
leading students to return to the classroom more quickly than before, then they are 
losing out on less classroom time and can spend more time learning. Students are 
returning to class more focused and more regulated after having used the calm-
ing room:

“Once we leave [the calming room], they’re more engaged when they go back to the 
classroom. I think they’re more engaged then when they first come into the building 
in the morning.”

This has also had an impact for students who do not spend time in the calming 
room, in that their classmates who do use it are returning to class more calm and are 
less distracting:

“It not only helps them, but it also helps the rest of the class so the learning can 
continue for the other 27 students while that student is calming themselves down, 
and they come back a lot calmer. ... It’s been a lot better than trying to deal with it 
all in the classroom.”

2.2.3 Theme 3: Improved school environment

The calming room has also benefited the overall school environment (69% of 
the interviews). Teachers and staff across all types of backgrounds and experiences 
commented on the reduction in “chaotic movement” in the school. A staff member 
who spends most time outside of the classrooms reported a notable change in the 
overall environment:

“I know that before the calming room... [it] wasn’t as great and it has improved. 
I can tell that the building is calmer in general.”

Another staff member said, “We don’t have as many things being damaged since 
the room has come into play.”

Due to the calming room, students are damaging less and not roaming the halls 
as much as they did in the past. One staff member even noted the calming effect 
that the room has had on staff:
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“I think it’s also calming for the staff, I really do. To know that they’ve got a specifi-
cally designed place to take their students, that they’re not going to be judged by 
administration. They’re not going to be judged by other staff members... Sometimes 
if they are going to the library, or the family center it’s like ‘Oh, they are messing 
around.’... ‘Are they just being allowed to do whatever they want?’ But in the calm-
ing room, they’re not judged there. You take your student there for a specific purpose 
and you’re not judged, so I think it’s good for the staff too.”

2.2.4 Theme 4: Students ask

Another theme (69% of the interviews) revealed in the data is that students 
request to go to the room when they need to calm down. One staff member said: 
“Some of them have even said, you know, ‘I need a break, can I go to that room?”. 
Another staff member reflected upon the usefulness of the calming room for a 
specific student:

“After a while it would seem like he knew that’s where he was going so [he would] 
go and run, he would like run to the room and it’s unlocked. And it happened at 
least once I remember, where he was somewhere in the building… and I found him 
in there on the bean bag [in the room].”

Students recognize that the calming room is a positive space they can retreat to 
when they being to feel dysregulated:

“I know that students are being a little more proactive. They’re asking to go to the 
calming room if they kind of starting to get agitated … they kind of start to get a 
little agitated or escalating behavior so and they’re asking to go there before like: 
“I just need a break can I go there?” … It’s giving them a tool to kind of regulate 
their own behavior and you know kind of notice where they are themselves you 
know some kind of watch themselves.”

Students ask to use the room, willingly take themselves there, and are learning to 
monitor themselves to know when they should visit it proactively provides evidence 
that students recognize the value of the calming room.

2.2.5 Theme 5: Emotional regulation

Many of the interviewees reported the room helps students with emotion regu-
lation (63% of interviews). A specially designed space such as the calming room is 
a key important factor to encouraging students to learn emotional regulation. For 
example, one respondent said:

“The kids seem to be very engaged when they are in there and it does seem to really 
work its purpose.”

Another staff member commented on the significance of having a room spe-
cifically devoted to student emotional regulation rather than a space designed for 
academic uses:

“They stop things from escalating, you know, they gave the student a safe place to go. 
It wasn’t a teacher’s office, it wasn’t an academic setting per se, so he was able to just 
go and de-escalate… It’s giving them a tool to kind of regulate their own behavior.”
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Other staff members also reported how beneficial it was to have a space specifi-
cally designed as a calming room:

“Before it was there... we would take them to a room and just calm them down 
but... it didn’t have the same calming effect.”

2.2.6 Theme 6: Safety

Teachers and staff reported that the design of the calming room promotes physi-
cal safety for students (63% of interviews).

“Especially compared to the way it was before the renovation, it’s safer now. That’s 
number 1… We’re able to just let them be and we don’t have to stop them from 
playing with the sink or go to the pipes or the TV or whatever you know… It’s a 
safer space.”

Interviewees reflected that students are able to express themselves safely in the 
calming room. One respondent said: “They know it’s a safe place.” Another com-
ponent of the theme of safety is that because the students ask to go to the calming 
room and feel it is safe, staff are less frequently required to use less physical escorts 
with students:

“[Students] are more than willing to walk there without having to be physically 
escorted.”

The need for fewer physical escorts promotes increased student safety. One 
teacher commented on the value of having a safe calming room:

“I can’t imagine not having a safe space like that for when someone gets really 
dysregulated.”

2.2.7 Theme 7: Simplicity supports regulation

The minimalist, simple design of the calming room is a key facet of its success 
(25% of interviews). One staff member commented that when a student escalates 
emotionally they need to “get away from the stimuli.” A staff member described the 
importance of a simple space to promote emotion regulation:

“Less is more. So the more things in the room, the more distractions, the more 
heightened alertness and everything the students already have that they have to 
deal with.”

A minimalist design also promotes student safety:

“[Students] try to find something to break and there’s nothing to break, which 
is great.”

3. Elementary school dining room project

As a result of the positive feedback from the school community about the rede-
signed Calming room (Table 1), the University of Minnesota Extension Children, 
Youth and Family Consortium initiated another project. This time, the dining hall 
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at Bruce Vento became the venue for renovation. An undergraduate Interior design 
student collaborated with the first author in a funded undergraduate research proj-
ect to develop design solutions for the dining space taking into account the need for 
a healthy eating and trauma-sensitive space [16]. The project goal was to reduce the 
noise level and address circulation issues in the existing dining space. The original 
dining hall’s loud eating environment, institutional atmosphere, and a limited 
amount of natural light contributed to a sterile environment (Figure 5). These 
characteristics can negatively impact disruptive behavior especially in students with 
behavioral challenges. The University of Minnesota Extension Children, Youth and 
Family Consortium staff, interior design team (author 1 and interior design stu-
dent), and the Bruce Vento team explored best practices to have a positive impact on 
the dining hall at the school and toured the design spaces of a leading edge school, 
the Creative Arts School in St. Paul to study best practices and gain inspiration.

3.1 The design

To create a welcoming and nurturing dining environment to foster students’ 
learning and to support their health several ideas emerged from research, ideation 
and team brainstorming. The ideas included creating a teaching kitchen space for 
nutrition educators to use with students and families, promoting family dining style 

Theme Percentage of sample

Staff help calm 81.25%

Back to class 68.75%

Improved school environment 68.75%

Students ask 68.75%

Emotional regulation 62.5%

Safety 62.5%

Importance of simplicity 25.0%

Table 1. 
Themes related to the calming room (n = 16).

Figure 5. 
Bruce Vento dining hall former Interior condition. (Source: Picture by Author 1)
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and healthy eating through round tables, and solving acoustical problems by adding 
sound absorbing materials in the dining space (Figure 6). Recognizing there is no 
simple solution and “one size does not fit all,” the team prioritized six design solu-
tions (Figure 7): (1) sound reduction materials, (2) family style eating to increase 
times for eating, (3) natural elements create calming and restorative environment, 
(4) teaching spaces for students and parents, (5) communal eating spaces, and 
(6) glass walls that provide light and open feeling. However, due to the financial 
restriction, the team was only able to implement a design that reduced noise levels 
and enabled positive interactions. The team focused on one major change, which 
is a shift from long, rectangular tables to round tables (Figure 8). The round tables 
were funded through an internal grant received from the University of Minnesota 
by Author 1.

3.2 Evaluation

As mentioned earlier, the team was able to only change one major thing, the 
furniture which is a change from long and rectangular tables to round tables. One 
small change was enough to make a big difference. In the new layout, condiments, 
napkins, and utensils were placed in the center of each table, based on dining room 
workers’ input. This placement reduced noise levels dramatically because students 
did not need to get up and retrieve condiments or utensils from the other end of a 
long table. Both the dining hall workers and students noticed the change and liked 
it. In a quieter and calmer dining hall, students’ stress levels may decrease and they 
are making better food choices and having richer interactions with their friends. A 
5th grader told 5abc Eyewitness News, in an interview regarding the design inter-
vention at Bruce Vento elementary school, “Last year it was very loud, and this is a 
little bit more quiet… when nothing is loud, it is all peaceful” [17].

The teachers’ feedback on the dining hall renovation was also positive. 91% of 
the teachers surveyed preferred the new round tables in the dining hall. The teach-
ers reported the round table, above all, created senses of “inclusivity” and family 
style dining which encouraged students to interact and socialize while staying 

Figure 6. 
Bruce Vento dining hall schematic design. (Source: Rendering by Miranda McNamara).
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seated. As the staff observed, the dining hall became less “institutional” and more 
“communal” which turned the overall atmosphere into “kinder” and “gentler”. 
Suggestions for future improvements of the dining hall include “adding more 
components to contribute more to the family feel”, adjusting current lighting condi-
tions (e.g., “too harsh”, “lower light”, etc.), and providing wall storages to optimize 
student circulations.

Figure 7. 
Six prioritized design solutions for Bruce Vento dining hall redesign (Source: https://bventoumn.wixsite.com/
bvento/calmingroom).

Figure 8. 
Finished condition of Bruce Vento dining hall with the round tables (Source: https://bventoumn.wixsite.com/
bvento/calmingroom).
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4. Elementary school teacher sanctuary project

Both the calming room and dining hall contributed to the healthy development of 
elementary students in Bruce Vento School. These benefits of the new environments 
had to be extended to the school resource staff and teachers. As influencers who make 
significant differences in student success, teachers and school staff need the time 
and space to recharge and refuel for their important job of leading children’s develop-
ment. This led our interdisciplinary team and the school to collaborate on renovating 
the current teacher lounge (Figure 9). The goal of the space was to accommodate the 
needs of teachers, paraprofessionals, and other support staff during the day [18].

4.1 The design

As the first step of the design process, a need-analysis was conducted by engaging 
teachers to understand their expectations and necessities. The need analysis involved 
a wide range of methods including face-to-face conversation, in an online survey, and 
in an informal focus group in their lounge space. Throughout the processes, the team 
learned that the current lounge was not used frequently by many teachers due to sev-
eral reasons (e.g., not an appealing environment, not properly functional amenities 
like the sink and cupboards, and lacked a sense of permanence with frequent changes 
in physical location). Based on these current problems and the teachers’ needs, three 
guiding principles and strategies for the new teacher sanctuary were defined: (1) 
start small, and add more later; (2) build for multiple uses: community, relaxation, 
eating, and refueling; and (3) accommodate both teachers and teaching support staff.

“Relaxing lighting, comfortable seating, food preparation [space],[piped-in] music, 
wall decorations, [a] staff kudos board, places for information to share with staff. 
So much opportunity!”

Within the three guiding principles, the team took several considerations for the 
project: (1) infusing natural light through lamps; (2) creating distinct spaces with 

Figure 9. 
Bruce Vento teacher lounge former Interior condition. (Source: Picture by Author 1)
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partitions; (3) adding a communal table to facilitate communications; (4) main-
taining computers in the room for staff needs; (5) creating ample space for meal 
prep and easy clean up; and (6) improving overall appeal with colored walls and 
few, but high impact design touches.

After a year, the project was completed during the summer break in 2017. 
Figure 10 offers a comprehensive timeline description of the design and implemen-
tation process from start to finish. The final solution features a straightforward and 
functional layout. A central interactive area was a major portion of the space and 
it opened opportunities for collaborations and communications between teachers, 
staff and related personnel. At one end of the room, the relaxation space provides 
a location where teachers sit down and rejuvenate their energy plus motivation 
(Figure 11). For the implementation, Room and Board, a home décor retailer in 
Golden Valley Minnesota, inspired by the project and its purpose donated furniture 
to implement the proposed design at the school (Figure 12).

4.2 Evaluation

The school staff and teachers started using the completed space in summer 
2017. The design, layout, and overall environment of the new space was different 
from the previous teacher’s lounge. The school started to stock the cupboards with 
staple items, utensils, and extra coffee machines. According to the feedback from 
the teachers, they were satisfied with the new space which aligned with the initial 
project objectives. The teacher sanctuary, like all the initiatives undertaken at 
Bruce Vento Elementary School, will continue to evolve as users’ needs and circum-
stances change.

After the project, an interview was conducted to learn how the teachers think 
about the new space. The teachers, especially, thought the redesigned space supports 
their well-being because it is relaxing with soothing colors, gives peaceful energy 
to recharge, and provides a comfortable place to get away. They also perceived the 
new space as welcoming and inviting space to meet their colleagues. There was a 
comment about cleanliness. The tables are not as dirty as they used to be, and that 
may be because the attractiveness inspires people to clean up after themselves. One 
teacher, in particular, mentioned that they used the space as an area to regroup and 

Figure 10. 
The design and implementation process of Bruce Vento teacher sanctuary from 2016 to 2017. The steps are 
finding the research, engaging school personnel, finding U of M partners, conducting teacher survey and 
meeting, assessing school resources, creating blueprint, raising fund, revealing room, and ongoing reflection 
(Source: https://bventoumn.wixsite.com/bvento/calmingroom).
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refocus after helping students that are having a hard time. Therefore, there is no 
doubt that people use the new space to refresh themselves and like the space.

In addition, the teachers also thought the new space supports community 
building for school staff, mainly because they use the space for various purposes. 
They used the space as a gathering place, and they liked to see more people in the 
space, as the space is bigger than the previous staff lounge. In addition, they have 
a bi-weekly staff treat in the space. The teachers mentioned that as the space has 
plenty of room to have a nice spread of food, many utensils and supplies, it is a 
great place to accommodate many staff at once. One teacher said that food is set out 
in the new lounge, and different staff eat together in the lounge. Another teacher 
also mentioned that the new space is very nice for substitute teachers to eat or relax 
during prep time. Based on the teachers’ responses, they appreciated the spacious 
and relaxing space for them.

“It’s a welcoming, calm environment that provides some solace in the midst of a 
sometimes challenging day. [The new space supports staff community-building 
because] there’s more people, more connections, and higher morale.”

Figure 11. 
The Bruce Vento teacher sanctuary proposed design (Source: Drawings by Noah Exum and Abigail 
Lundstrom).

Figure 12. 
The renovation of Teacher sanctuary space (Source: https://bventoumn.wixsite.com/bvento/calmingroom).
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5. Conclusion

Findings from the teacher and staff interviews support the literature about 
the impact of calming rooms and dining spaces in supporting students’ emotional 
and self-regulation at the Bruce Vento School environment. There was an overall 
improved environment in the school, likely because students are able to regulate 
themselves and are asking to go use the calming room – a safe space where they can 
get the support they need and return to class. The new space allows staff to support 
and help students learn how to self-regulate, calm down, and then return to class 
sooner than before the space was redesigned. As in previous studies [9], students 
at the school ask to visit the calming room and recognize that it is a dedicated space 
where they can retreat to and feel safe. Also mirroring previous efforts in non-
school settings, the implementation of the calming room leads to reductions in the 
amount of physical restraints staff had to use with students [19–21], thus increasing 
student safety. The data reinforced the strengths of approaching design problem 
solving through partnerships that seek out multiple perspectives. The simplicity of 
the final design solution implemented resulted from engaging multiple perspectives 
through interview of the clients, site visit, research, presentation, and feedback 
from clients. Likewise, the school community reported the new dining space 
created an inclusive and communal family style dining environment [22–27]. The 
round family style dining tables reduced students’ traffic and movement to retrieve 
condiments or utensils from the other end of a long table and this reduced the noise 
level in the dining space. The school staff observed the family style dining encour-
aged interaction and socialization among students and the dining space became 
less institutional and more communal. Additionally, the new teacher sanctuary 
extended the benefits of the new environment to the school resource staff and 
teachers. The teacher sanctuary created a space for school staff to rejuvenate and to 
help support their job of leading children’s development [28–30].

Finally, through this collaborative process, interior design students gained disci-
plinary and civic benefits such as application of their course knowledge, opportuni-
ties to connect to the community through real life design issues. The opportunity to 
visit the existing space and tour with the users to gather information and experience 
the space physically gave students better understanding of the space, building 
systems, and requirements for the projects. Overall, all the three design projects led 
to positive outcomes for the school community. Through the partnership with Bruce 
Vento Elementary School, a calming room, teacher sanctuary, and family style din-
ing hall were all implemented in the school to build community and create a trauma 
sensitive environment. Anecdotal evidence shows that this Bruce Vento community 
building model of creating a trauma sensitive environment that fosters health and 
well-being has been used as a precedent for other school districts in Minneapolis 
St Paul.
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Chapter 8

Surgical Outpatient Care: Triage, 
Time and Test
Satyendra K. Tiwary

Abstract

Day care surgery is the standard of care for minor surgical procedures in developed 
countries and rapidly increasing in practice in developing countries. The main advan-
tages of day care surgery are cost containment, early mobilization of the patient, less 
pain because of minimally invasive surgical techniques, early return of patient to their 
home and work. The downsides of day care surgery include the inability to treat all 
patients and perform all surgical procedures since surgical fitness for day care pro-
cedures is demanding, unforeseen readmission, the need for more operating rooms, 
and increasing expertise among health care workers. Considering day care surgery as 
systematic, scheduled and short duration stay in hospital, it is very important to select 
or sort out the cases which fit in the criteria according to all conventional definitions 
of triage. It is well organized within stipulated time frame and performed in fixed unit 
with proper assessment by anesthesia and nursing team in addition to core assessment 
of surgical team. Surgical option exercised and close follow up with ability to manage 
complications are integral components in working team. Delivery of more surgery in 
primary care has potential for enhancing patient-centred management by promoting 
the development of multi-specialty community providers and reducing length of 
hospital stay. The outpatient surgical centers provide many benefits and advantages 
for surgical patients with proper organizations, dedicated services, and meticulous 
procedures.

Keywords: Day Care Surgery, Outpatient Surgery, Anesthesia, Day care set up

1. Introduction

Day care surgery is the standard of care for minor surgical procedures in devel-
oped countries and rapidly increasing in practice in developing countries. It is a 
rapidly evolving and widely accepted way of catering health care to the masses 
[1]. Patients were in the past, customarily admitted to hospital for all but the most 
trivial of surgical operations and remained until they are self-sufficient, ambulant 
and their sutures removed Considered obligatory for wound healing, post-operative 
bed rest up to 21 days was commonly enforced on patients in the past [2].

The main advantages of day surgery are cost control, early patient activity, less 
pain caused by minimally invasive surgical techniques, early return of patients to 
the home environment, reduced risk of cross-infection in the hospital, and fewer 
wage losses due to early return. Under the background of making good use of 
resources, due to the advancement of anesthesia technology and the development of 
surgical technology, you can quickly and smoothly resume work [3]. The disadvan-
tage of day care surgery is that it cannot be performed on all patients and all surgical 
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operations, because day care surgery requires high surgical applicability, unex-
pected readmissions, more operating rooms, and higher skills of health personnel.

Commonly used day care procedures (Tables 1 and 2) settings include hydro-
cele, hernia, varicose veins, varicocele, anal fissure, breast tumor resection, and 
diagnostic laparoscopic surgery. Hernia is one of the common surgical problems 
in daily practice in developing countries [1]. It constitutes the majority of waiting 
cases before surgery in outpatient surgery departments, especially in government 
hospitals. The postoperative bed occupancy rate of these patients is also very high, 
making it difficult to rationally use beds in public hospitals In public hospitals, even 
for important cases such as malignant tumors, the waiting period for intervention is 
very long.

Day care surgery can shorten the waiting list and help rationalize the cost of 
surgical treatment. Hence, the demand for day care surgeries in India is increasing. 
Although its advantages are widely used in developed countries, the rate of use in 
developing countries is very low. There are many factors that affect the success of 
day care surgery, such as the financial limitations of developing independent day-
care units, inadequate primary health care facilities, and the psychosocial factors of 
the patients.

Breast surgery Excision of breast

Simple mastectomy

Sentinal node biopsy

Axillary clearance

Gynecology Operations to manage female incontinence

Urology Endoscopic resection of prostate (TURP)

Resection of prostate by laser

General surgery Cholecystectomy

Repair of a range of hernia

Orthopedic surgery Arthoscopic subacromial decompression

Bunion operations

Dupuytren’s fasciectomy

ENT Tympanoplasty

Tonsillectomy

Septoplasty

Table 2. 
Commonly performed day care surgery.

General surgery Gynecology Trauma Maxillofacial

Incision and drainage of 
abscess

Evacuation of retained 
products of conception

Tendon repair MUA fractured nose

Laparoscopic 
cholecystectomy

Laparoscopic ectopic 
pregnancy

MUA of 
fracture

Repair of fractured 
mandible

Laparoscopic 
appendicectomy

Plating of 
fractured bone

Temporal artery biopsy

Table 1. 
Types of urgent surgery suitable for day case procedures.
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The factors associated with the success of outpatient surgery are adequate 
patient selection, adequate patient information, preoperative evaluation, anes-
thesia and good postoperative analgesia, patient acceptance, and effective review. 
The concept of day care surgery helps reduce these problems by facilitating early 
discharge of patients undergoing minor surgery. This concept has been widely 
accepted by developed countries because their socio-economic status and medical 
and healthcare facilities are very good. Inguinal hernia is one of the most com-
mon surgical problems, but because the development of hernia involves complex 
anatomy and pathology, it still confuses surgeons.

2. Triage in day care surgery

Considering the day care surgery as systematic, scheduled and short duration 
stay in hospital, it is very important to select or sort out the cases which fit in the 
criteria according to all conventional definitions of triage. It is well organized 
within stipulated time frame and performed in fixed unit with proper assessment 
by anesthesia and nursing team in addition to core assessment of surgical team. 
Surgical option exercised and close follow up with ability to manage complications 
are integral components in working team. So, considering the all the components 
of Day Care Surgery (DCS), it is very important to try to sort out the cases accord-
ing to priority, feasibility, associated risks, outcomes and follow-up. Every factor 
should be considered in anesthetic and nursing team check selected for day care 
surgery must be thoroughly and completely examined by anesthesia and nursing 
team. Once anesthetics checkup and nursing evaluation is complete, surgeries are 
planned and those cases who are not fit in Day Care surgery must be sent or referred 
back to the corresponding unit for proper management. After selection of the cases, 
adequate and complete evaluations are must before putting them for surgery and 
after surgery this should be evaluated again, advised again with key focus for early 
identification of postoperative complications and management. Patient is advised 
to report, call or come back earliest so communication is quite important in cases of 
Day Care surgery as compared to others. Triage of cases in for day care surgery can 
be divided into three types of patients:

1. Selected: Those cases who are selected for the day care surgery with all pre  
requisite and criteria fulfilled (ASA I & II).

2. Selected but special care needed: In ASA III, usually day care surgery not 
advised but with special care and close follow up with extended recovery 
protocol.

3. Not selected: Those who are not in the category of Day Care surgery are sent 
back or referred.

3. Success, surgery and selection

Success story for day surgery always includes patient selection, operation 
selection, surgeon qualification, nurse qualification, and team construction and 
management.

Patient’s fitness for day surgery should be judged by functional assessment 
just before preoperative assessment. There are few medical conditions once fully 
optimized which would exclude a patient from day surgery.
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3.1 Patient selection

Patients must have adequate family and social support, especially in the first 
24 hours after surgery. The patient must use transportation within 24 hours after 
the operation. You can take a private car driven by a driver other than the patient, or 
you can use a 24-hour taxi service. They must live within a two-hour drive from the 
hospital. The selection of outpatient surgery patients is also based on their general 
health and age. After completing the practice, the following basic requirements are 
put forward to the patient:

1. American Association of Anesthesiologists (ASA) Scale: Generally speak-
ing, only ASA I and II patients are eligible for normal day surgery. It should 
be noted that there is literature on ASA III patients undergoing outpatient 
surgery, with a low complication rate [3, 4].

2. Age: The literature shows that outpatient surgery has been successfully com-
pleted and is suitable for patients of all ages. For example, patients older than 
1 year undergo pediatric surgery, patients under 60 years old undergo laparo-
scopic cholecystectomy (LC) in adults, and the cut-off age for varicose vein 
and hernia repair is less than 70 years [5].

3. Body Mass Index (BMI): Being overweight or obese will increase the diffi-
culty and incidence of postoperative complications. Hypertension, congestive 
heart failure, and snoring are the main postoperative complications associated 
with obese patients [3]. British guidelines for outpatient surgery stipulate that 
patients with a BMI of 35 kg / m2 can receive outpatient surgery if they are 
fully optimized [3, 6].

4. Co-morbidities associated: Chronic diseases are not contraindications to 
surgery and can be included in day surgery as long they are stable and non-
progressive, known to the anesthesiologists and surgeons. Examples include 
hypertension, diabetes, and coronary artery atherosclerotic heart disease. 
However, end-stage diseases such as liver failure, congestive cardiac failure and 
kidney failure are excluded from day care surgery [7].

3.2 Surgical option and selection

A list of surgery approved and developed by the Surgical Management 
Committee during the day must be obtained. The standard is as follows.

a. Estimated operating time of less than 2 hours (which allows you to walk early 
and promote fast recovery),

b. Management of postoperative pain due to the formulation of oral analgesic 
drugs, and

c. There is no special postoperative care for the hometown.

3.3 Surgical expertise

Surgeons must be enthusiastic and committed to the development of day care 
surgery. Senior consultants with experience over 10 years with the ability to operate 
independently and have completed a minimum number of cases.
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3.4 Nursing parameter

Nurses must have a minimum of 10 years of expertise in managing pre- and 
post-operative care with proper communication skills, vast knowledge in different 
disciplines, and knowledge of rules in hospital, national health policies, and medi-
cal bill reimbursement procedures with insurance coverage [3].

4. Day care set up

Day-care surgery should ideally be provided in a self-contained unit that is 
functionally and structurally separate from inpatient wards and theaters. The 
 possible suggestion for such functioning may involve [8, 9].

4.1 Hospital integrated

Ambulatory surgical patients are managed in the same surgery facility as 
inpatients. Outpatients may have separate preoperative preparation and  
recovery areas.

4.2 Hospital based

A separate ambulatory surgical facility within a hospital handles only 
outpatients.

4.3 Free standing

These surgical and diagnostic facilities may be associated with a hospital or 
medical center but are housed in separate buildings that share no space or patient 
care functions. Preoperative evaluation, surgical care, and recovery occur within 
these autonomic units. In developing nations, majority of nursing homes and 
smaller hospitals function in this manner.

4.4 Office based

These operating or diagnostic units are managed in conjunction with physician’s 
offices for the convenience of patients and health-care providers.

5. Eligibility criteria for day care surgery

Screening, selection and surgery of the patients requires certain fixed eligibility 
criteria and that should be followed meticulously and methodically which is sum-
marized as [9]:

• Patient must be sound to understand the delicate intricacies of day-care 
procedures.

• During discharge from hospital, an adult person should accompany the patient 
with written instructions.

• The domestic environment should be conducive enough for smooth postopera-
tive period.
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• Besides evaluating basic minimum laboratory investigations, clinical acumen is 
very important in deciding the fitness for day-care surgery and anesthesia.

• Comorbid diseases should be optimized satisfactorily before declaring patient 
fit for surgery.

• Decision of day-care surgical procedures also depends on the duration, severity, 
and potential chances of hemodynamic instability and others.

• Patient should be able to initiate oral intake within few hours of the surgical 
procedure.

• Anesthetic drugs and techniques should be chosen in manner not to disturb the 
postoperative ambulation.

• Patient should be able to take care of himself/herself for routine personal  
chores.

• A good means of transport and communication should be available to the 
patient at home.

• Availability of physician/surgeon for 24 h is an essential prerequisite in case of 
any emergency readmission.

5.1 Advantages of outpatient surgery

There are many advantages of outpatient surgery which have an edge over 
traditional, inpatient surgical procedures. These include the following [8, 10, 11]:

A. Convenience. The convenience of recovering in your home generally makes 
recovery time faster than an in-hospital stay.

B. Cost effective. Since there are many aspects including hospital room charges, 
and associated hospital charges which are curtailed in outpatient surgery 
leading to cost effectiveness and reduced cost in the treatment. Some surgical 
procedures are covered in health insurance only on an outpatient basis which 
may be under the umbrella of day care surgery.

C. Less stress. Outpatient surgery leads to less stress on surgical team in the major-
ity of cases, inpatient surgery. Most people prefer to stay in hospital less and less 
and better for them to recover in their homes rather than in the hospital.

D. Well Scheduled. In a hospital setting, first priority are emergency surgeries 
and procedures which can be unpredictable in outcome and volume and that 
can delay the scheduled surgeries. In such situations, an outpatient setting can 
generally stay within a set schedule since the procedures are less complex and 
more routine.

E. Reduced hospital infections. Due to shorter hospital stay and meticulous, 
timely work plan, incidence of nosocomial infections is reduced markedly. A 
significant post-operative morbidity in the form of hospital acquired infec-
tions is reduced leading to patient satisfaction and less economic burden with 
smooth functions in post-operative phase.
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F. Efficiency. Shorter waiting list for surgery, less hospital bed occupancy, more 
surgery, flexibility due to non-dependency on hospital beds leads to increased 
efficiency of the system leading to increased number of surgeries for any 
hospital set up.

5.2 Disadvantages of outpatient surgery

However, day-care anesthesia and surgery are associated with certain limitations 
and disadvantages which include but are not limited to the following [8, 10, 11]:

A. Complications: Surgical and anesthetic complications are relatively a stress 
resulting in unplanned admissions once there is any post-operative major 
complications.

B. Expertise: A higher expertise level is required in day care surgery for pro-
viding results in timely, organized and planned way as compared to routine 
surgery admissions.

C. Pre-anesthetic lacunae: It is always a possibility of missing the important 
points in pre-operative anesthetic checkup and possible chances of negligence 
may be increased.

D. Compliance: There might be poor compliance from the patients regarding 
medications, instructions about fasting and post-operative protocol after 
discharge as they are not admitted for the long duration to remain under 
supervision.

E. Anxiety: Level of anxiety is more in day care surgery in more apprehensive 
patients as they are worried more about short hospital stay.

5.3 Contra-indications of outpatient surgery

It is not advisable always for outpatient surgery as there are certain limitations 
which must be considered. Uncontrolled hypertension, severe respiratory disorders, 
smoking, obesity is considered the major contraindications for daycare surgery. 
The surgeons often suggest such patients go for elective surgeries which is better in 
such high-risk patients. In any kind of surgery, such patients will be recovered in a 
better way without confronting any of the complications. Whether it is a traditional 
or elective or a daycare surgery, proper care should be taken for such patients. 
Meticulous assessment to rule out significant co-morbidity is the key factor for 
excluding the cases unfit for the day care surgery.

6. Protocol in day care surgery

Day care surgery follows standard and set protocols which have been for-
mulated and followed globally [12]. First and foremost, point is pre anesthetic 
assessment and preparation according to protocol driven nurse-led discharge 
in each and every patient. This is the key principle in day care surgery patients. 
Day care surgery patients are mostly from outpatient clinics, sometimes from 
emergency departments or satellite care or primary care centres. Technical 
advancements in surgery, anesthesia and investigations have set the momentum 
for day care surgery globally and many surgical procedures are being performed 
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but protocols must be followed for every procedure. Social, medical and surgi-
cal assessment of every patient coming for day care surgery should be included 
and multidisciplinary approach mast be followed with inclusion and exclusion 
criteria set before. Planned procedure must the explained to the patient before 
surgery, post-operative care explained and advice with collaboration with the 
nursing team in preoperative preparation. Three components must be emphasized 
which includes education and care explained to the patient regarding surgical 
intervention, information about planned procedures and post-operative care 
with informed decisions and documented important information to identify 
medical risk factors, promote health and optimized patients’ conditions. Three 
components well explained which are essential and must include all three teams of 
surgery, anesthesia and nursing so day care surgery had in its protocol with three 
teams and under three headings of time, triage and test with three components 
well summarized again:

1. Education and care explained to the patient regarding surgical intervention,

2. Information about planned procedures and post-operative care with informed 
decisions

3. Documented important information to identify medical risk factors, promote 
health and optimized patients’ conditions

7. Tests and practices in day care surgery

Definite set of procedures are always performed and in practice as per pathology 
present in the patient. Blood investigations and biopsy are two tests that are helping 
to decide the underlying inflammatory or malignant condition. Apart from imaging 
in radiology (X ray/USG/CT/MRI/Mammogram) endoscopy and endoscopic USG 
are integral tests for diagnosis in hollow viscera pathology. Majority of the day care 
surgery are breast surgery and biopsy with mammogram needed in almost all cases. 
With continuous evolution in endoscopy, it is endoscopic USG which may detect 
the underlying pathology close to any hollow viscera and even guided FNAC may 
yield the diagnosis. Tests to be done depending upon underlying pathology can be 
summarized as

• Blood tests

• X-rays

• Ultrasound

• CT/MRI Scan

• Mammograms

• Pan endoscopy

• Endoscopic USG

• Biopsy



129

Surgical Outpatient Care: Triage, Time and Test
DOI: http://dx.doi.org/10.5772/intechopen.100170

8. Core issues and key points

The operational system should include the following summary points to clear 
the management of certain key issues. These include:

1. Screening and selection of the patients with proper history, examination and 
scrutiny of medical records.

2. Surgical option must be tailored as per the requirement.

3. Pre-anesthetic checkup, and examination by nursing care team should be done 
before surgery

4. Proper system of medical emergencies in the adverse events of cardiac arrest, 
major hemorrhage, respiratory distress preferably in the same set up and the 
availability of equipment, drugs and skilled personnel to manage the compli-
cations with the hemorrhage availability of anesthesia team back up always.

5. Robust, tested, clear communications and written service level transfer agree-
ments between the stand-alone unit, the nearest acute hospital, its intensive 
care unit and the ambulance service.

6. Management of patients who cannot be discharged home or something unpre-
dictable event preventing discharge.

7. Management of patients with complications with proper communications  
following the discharge (Table 3).

8. There should be clear information and complete communication provided to 
patients as to where to go if complications occur.

9. Appropriate cover advised until patients are discharged from the hospital

10. Teaching, training, supervision and opportunities for research and future planning

11. Regular audit and analysis of the services provided to detect and sort out the 
lacunae to improve overall the service and results.

• The patient is alert and able to adapt to time, place and person

• Stable vital signs

• Oral analgesics control pain

• Controlled nausea and vomiting

• Able to walk without accidents

• No bleeding at the surgical site

• Receipt of discharge instructions and prescription

• Patient accepts preparation for discharge

• Person in charge of escort

Table 3. 
“Safe discharge” criteria.
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9. Challenges and future

Considering the complexity and cost associated with hospital admissions 
and inpatient treatment, continuous shift in care from inpatient admission and 
treatment to outpatient care in the form of day care surgery has been witnessed 
globally in recent years [13]. Office procedure, OPD care and minor surgery 
were first included in day care surgery but with advancement of skill, technol-
ogy and infrastructure even major surgery with proper preoperative work up, 
modern anesthesia and proper post-operative care with communications properly, 
adequate transport and back up plans to manage the complications with round 
the clock operation theater team with anesthesia team in alert and prepared mode 
for the any events to be managed in the operation theater. Development of health 
sector in new dimensions with development of day care surgery is optimum 
utilization of the resources and conserving the scarce fund of the patient for 
the payment of hospital bills very true and innovation for the underdeveloped 
nations. On the other hand, in developed nations, day care surgery almost 
crossed the half mark of all elective surgeries many years back and now almost 
75% of the all elective surgeries are day care surgery. The challenges associated 
with establishment of day care surgery services are many and may appear at first 
review, insurmountable and may include lack of guidelines, lack of regulatory 
bodies and lack of supervision in poorly developed parts of the globes. Standard 
protocols and practices may be defined and set to identify the core concept of day 
care surgery. First challenge is upgradation of present health services to gear up 
for practice and all-elective acceptance of the day care surgery. Although there are 
still problems to be solved at the national level, such as training, this should not 
hinder the exploration of the development of local services. This is not neces-
sarily very complicated. Simple methods such as the plan, execute, research and 
act (PDSA) cycle can be a very effective tool for initiating change, because the 
roles and perspectives of all relevant clinical and management resource groups 
are determined from the beginning. The plan here is the service change to be 
implemented (for example, to start a level 2 community surgery service). This 
involves mapping patient paths to show all relevant procedures and administrative 
processes surrounding patient management, thereby identifying potential gaps, 
bottlenecks, and barriers to change. During this process, questions about meeting 
visit goals, advance appointments, labor, capital flow, facilities, multidisciplinary 
team agreements, and patient information adequacy can be identified. To do is 
to implement changes to the service, rather than introducing this “wholesaler”, 
it is better to test a small number of patients first to assess the impact. Research 
involves collecting data before and after implementing changes to observe and 
learn from the consequences. The bill involves determining what changes need to 
be made before it is fully implemented. Community surgical pathway planning 
should not be based on cost reduction, because experience shows that if com-
munity capacity meets previously unrecognized but clinically relevant needs, the 
costs of services may increase.

Second and biggest challenge is scope of day care surgery expansion which is 
limited by poor resource, technology limitations and infrastructure development 
and many advanced endoscopic, laparoscopic and intervention radiology proce-
dures may not be included in day care surgery due to above limitations. Endocrine 
surgery, laparoscopic hernioplasty, laparoscopic cholecystectomy and laparoscopic 
fundoplication may be always in day care surgery with technology, skill and infra-
structure. Proper post-operative care after use of an updated and advanced modern 
anesthesia system is essential in all day care surgery for acceptance in practice as 
well as patient centric outcomes [14, 15].
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10. Summary

In summary, delivery of more surgery in primary care has potential for enhanc-
ing patient-centered management by promoting the development of multi-specialty 
community providers and reducing length of hospital stay. Finally, the outpatient 
surgical centers provide many benefits and advantages for surgical patients with 
proper organizations, dedicated services, and meticulous procedures.

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
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Chapter 9

Ambulatory Surgery for Perianal 
Disease
Andrea Divizia and Giuseppe S. Sica

Abstract

The gold standard in the diagnosis and treatment of proctological diseases is the 
exploration of the anal canal and distal rectum under anaesthesia (EUA), routinely 
performed as day case surgery. In selected cases it can be conducted as an outpatient 
exploration (OE) during a specialist surgical consultation. In the outpatient setting 
it is possible and safe to perform rubber band ligation, sclerotherapy and infrared 
coagulation for the treatment of haemorrhoidal disease, excision and incision of 
thrombosed external haemorrhoids, abscess drainage, setonage and fistulotomy 
also in case of perianal Crohn’s disease, anal warts and skin tags removal. In terms 
of patients’ satisfaction and success rate OE is comparable to EUA. All procedures 
can be performed under local anaesthesia. Pain control after the procedure is 
provided by oral pain killers.

Keywords: outpatients exploration, haemorrhoids, abscess and anal fistula, skin tags, 
anal warts, perianal Crohn’s disease

1. Introduction

In the last decades, efforts and resources have been focused on developing health 
care services, resulting in newer facilities, greater resources of equipment and 
improved staffing, so that nowadays, surgical procedures can be carried out in large 
hospitals, providing both surgeons and patients safety and comfort. Consequently, 
not only major surgical interventions, but also minor procedures not requiring 
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preoperative preparation, special equipment, nor hospital stay, are performed in 
these hospitals, thus tremendously increasing both the costs of medical treatment 
and the length of waiting lists for hospitalisation [1].

Recently, attention has shifted to outpatient care aiming to ensure safe surgical 
and medical assistance at reduced costs, spared resources and in shorter waiting 
times, through both office-based procedures, which include minor operation per-
formed under local anaesthesia, requiring a short time to discharge (ranging from 
minutes to hours after the procedure) and day-surgery interventions, encompassing 
surgical operations more complex than office-based procedures, but easier than 
major surgery requiring at least an overnight stay [1, 2].

During the last 30 years, government with the support of health insurance com-
panies, medical groups and hospital associations focused their concerted efforts on 
the development of proctologic office-based procedures in order to reduce hospital 
costs and release beds for major surgeries. While almost 30–50% of all surgeries 
can be safely realised in outpatient sectors, this rate raises to 90% in anorectal 
operations [1]. In fact, even if complications rate following anorectal office-based 
procedures are extremely variable, the majority of them are minor complications 
and do not require hospitalisation, nor further surgical intervention.

Factors appealing to physicians include significant costs saving achieved 
avoiding the cost of admission, use of ward-based supplies, respiratory therapy, 
increased medication costs, and laboratory charges. Other advantages include 
lack of need to perform trichotomy, prophylactic antibiotic treatment, and enema 
administration. Moreover, also patients’ satisfaction degree is increased thanks to 
the ease of scheduling cases, the advantage of avoiding a hospital stay and the early 
return home [1, 3].

However, to perform ambulatory anorectal surgery, a proper patient selection 
is necessary. Patient comorbidities as well as functional limitations should be 
assessed. The type and extent of surgery should be considered since not all anorec-
tal procedures are minor [3].

2. Patient position

Patient positioning during proctologic assessment is important for patients and 
doctors. Patients undergoing both proctologic examination and ambulatory proce-
dures are usually embarrassed because they lay naked on uncomfortable position, 
that can be:

• Sims’ position, or left lateral position

• Lithotomy position with lifted legs, or gynaecological position

• Knee–chest position

• Knee–chest position with patients body bent forward, or jack-knife position

Even though the majority of individuals would favour Sims’ position if they had 
the choice, they do not feel less embarrassed, thus preferring to let doctors free to 
choose the most suitable position to get reliable diagnoses of anal complaints [4]. 
The most performed positions are left lateral Sims’ position and jack-knife position. 
The former is more comfortable for the patients and is easily and quickly achieved 
by the patient itself, allowing doctors to save time. This position is the most suit-
able to analyse haemorrhoids, but can be adapted to each proctologic disease. The 
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jack-knife position, on the contrary, requires a scissoring table able to lift the hip, 
letting head and legs down and takes more time to be obtained. The sloping position 
of the patient makes it difficult to analyse haemorrhoids, however as the buttocks 
fall to each side, and finger tips of both hands of the investigator are free, it provides 
a better field of view on anal and perianal surface in good lighting. Since sensitiv-
ity, specificity, and the predictive value of anal diagnoses in different proctologi-
cal positions are unknown, and considering that none of different proctological 
positionings are most embarrassing to patients, doctors choice usually depends on 
their own customs and preferences.

3. Anaesthesia

Ambulatory anaesthesia has to provide a rapid onset analgesic effect, ensuring pain 
control and allowing an early discharge after the treatment is performed. The choice of 
the intra-operative anaesthetic management should consider patient’s related factors, 
such as age, clinical condition and preference, surgeons’ preference and procedural 
related factors, such as the kind of treatment and its length [5]. Anaesthesia for ambu-
latory procedures ranges from local to loco-regional anaesthesia, including pudendal 
nerve block and posterior perineal block; however, the easiest and shortest therapeutic 
sessions could even be performed without any anaesthesia, paying attention to the 
post-operative management, especially in terms of post-operative pain control.

Local anaesthesia is obtained through subcutaneous, intradermal or submu-
cosal 1% lidocaine injections. Complications rate following local anaesthesia are 
extremely low, thus allowing to safely perform it in an outpatient setting. They 
include pain, which is usually due to the injected anaesthetic volume causing 
tissue distension, allergic reactions, and infections. Cardiovascular collapse is a 
rare but potentially life-threatening complication, requiring promptly intubation 
and vosoactive substances, steroids and myorelaxant drugs administration. Local 
anaesthesia is a quick and easy to perform anaesthesia, that allows performing 
minor ambulatory procedures, keeping pain under control.

Loco-regional anaesthesia includes pudendal nerve block and posterior perineal 
block. Pudendal nerve block, firstly described by Mueller in 1908, is performed 
with the patient in gynaecological position and is usually preceded by local anaes-
thesia administration if carried out in an ambulatory setting to an awake patient. 
After identifying the ischial spine, the needle punctures the skin transperineally, 
medial to the ischial tuberosity, 2–3 centimetres away from the anal margin. The 
needle is advanced in the posterolateral direction until the ischial spine and then 
rotated in the medial inferior direction to the ischial spine, passing through the 
sacrospinous ligament. After negative aspiration, the local anaesthetic, usually 
ropivacaina, is injected. Posterior perineal block, also known as Marti’s technique, 
is performed with the patient in gynaecological or lithotomic position and preceded 
–in case of outpatient setting, by local anaesthesia administration, just as for puden-
dal nerve block. It involves infiltration of the inferior hemorrhoidal nerves, the 
posterior branch of the internal pudendal nerves, and the anococcygeal nerves and 
block of the inferior gluteal nerves and of perineal branches of minor nerves from 
the sacral plexus. It is achieved injecting ropivacaina or lidocaine 2 cm from the anal 
verge in the posterior commissure, 8 to 10 centimetres deeply into each ischiorectal 
fossa and superficially in the anterior commissure to achieve a complete infiltra-
tion of the perineal skin. Loco-regional anaesthesia is usually suitable to perform 
exploration under anaesthesia (EUA) of the anal canal in operative theatre and 
is associated to general anaesthesia to reach a complete multimodal pain control. 
In the ambulatory setting loco-regional techniques are unfrequently used, but 
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sometimes may be required to perform more invasive treatments. Complications are 
the same as for local anaesthesia, thus even if more invasive than local anaesthesia, 
these techniques may be safely performed for outpatient treatment.

4. Postoperative management

Postoperative management after proctologic office-based procedures mostly 
focuses on post-procedural pain control. It starts with anaesthesia performed dur-
ing the procedure, so that the dose of analgesic drugs thereafter required is reduced 
and recovery time and return to daily living activities are shortened. After office-
based procedures the pain can be controlled with oral pain killers administration. 
While the use of non-steroidal anti-inflammatory drugs (NSAIDs) alone is poorly 
effective to control severe pain and the use of narcotics alone may cause various side 
effects such as nausea, vomiting, dizziness and constipation (thus ultimately exac-
erbating pain symptoms), multimodal or balanced analgesia is the most effective 
treatment. It consists of administering in addition to narcotics, drugs with different 
mechanisms of actions and target pathways, including NSAIDs, acetaminophen, 
gabapentinoids, dexamethasone, alpha 2 agonists, NMDA receptor antagonists, 
and duloxetine. Acetaminophen and NSAIDs such as ketorolac and ibunoprofen 
successfully manage pain, resulting in an effective narcotic-sparing approach. 
The administration of pain killers drugs belonging to different classes results in 
increased analgesic effect and reduced drugs-induced side effects [5–7].

Analgesia may be provided by lidocaine and prilocaine ointment, too, ensuring 
supplemental pain relief and furtherly sparing narcotics.

Besides oral pain killers administration and local analgesic ointments applica-
tion, anal burning and patient satisfaction may be improved by warn sitz baths. 
They are considered a worthwhile potential adjunct with little associated risk even 
if do not significantly reduce actual pain. Sitz baths or showers starting within 
24 hours of the operation should be performed three times per day and after bowel 
movements for comfort and cleanliness [8].

Finally, to ensure pain control, it is fundamental to avoid constipation. Usually 
increased dietary fibre and fluid intake is sufficient to reduce postoperative con-
stipation and pain upon defecation. However, even if dietary modification could 
guarantee stool softening, some physicians feel more comfortable recommending 
stimulant laxatives and stool softeners [5].

Postoperative management includes also follow-up instructions and written 
discharge instructions, improving patient satisfaction and decreasing the need for 
patients to seek additional medical attention, thus even reducing costs.

5. Haemorrhoids

Haemorrhoids are arteriovenous sinusoids, located in the sub-epithelial space, 
embedded in connective tissue and smooth muscle fibres, participating to 15–20% 
of the anal continence [9–12]. Haemorrhoidal disease (HD) is characterised by 
abnormally congested and downward displaced haemorrhoids [11–13].

HD is one of the most frequent medical and surgical diseases and the com-
monest proctologic disease, experienced by more than 50% of the population over 
50 years old in various degree. Reports on HD prevalence rate widely varies (4,4–
39%) [9, 14–16] because clinical manifestations may overlap with those of others 
anorectal diseases and may be wrongly attributed to other proctologic conditions; 
moreover many patients are asymptomatic, not requiring any treatment, while 
others self-diagnose and self-manage without referring to a specialist.
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Increased intraabdominal pressure due to constipation and prolonged straining are 
the commonest conditions leading to haemorrhoidal disease because of obstruction of 
venous return, resulting in engorgement of the haemorrhoidal plexus [17]. Moreover, 
defecation of hard faecal material increases shearing force on the anal cushions.

Painless rectal bleeding is the commonest onset of haemorrhoidal disease, which 
may present as minimal bright red bleeding per rectum or hematochezia after bowel 
movements [18–20], or even severe acute lower gastrointestinal bleeding requiring 
hospitalisation and blood transfusion in the most severe cases [17, 19]. Although 
rectal bleeding is the commonest sign of HD, less frequent presentations may be 
prolapse (even determining difficult defecation), mucous discharge, swelling, 
soiling, perianal skin irritation, itching, feeling of a lump, and discomfort. Acute 
anal pain is rarely a presentation symptoms, appearing only in case of thrombosed 
external haemorrhoids.

Despite such a variable clinical onset, HD diagnosis is easily achieved collecting 
the medical history and performing a physical examination including abdominal 
examination, and a local examination with the patient on a left lateral position, 
including inspection of the perianal tissues, anorectal digital examination, and anos-
copy. However, even if haemorrhoids are easily recognised, it is necessary to perform 
an endoscopic examination to exclude more severe colorectal conditions [17].

Once HD has been diagnosed, the chosen treatment depends on haemorrhoids 
location, on the severity of the disease and on an eventual previously administered 
treatment. Haemorrhoids location refers to the dentate line, allowing a distinction 
between internal (above the dentate line and covered with mucosa) and external 
haemorrhoids (below the dentate line and coated with squamous epithelium), 
which differ not only for their position, but also blood supply, drainage, epitheliza-
tion and innervations [20]. In particular, internal haemorrhoids receive visceral 
innervations and are less sensitive to pain, thus amenable to office-based treatment 
performed without or with minimal anaesthesia. On the contrary, external haemor-
rhoids are more sensitive to pain receiving somatic innervations and, therefore, 
require surgical treatment performed under anaesthesia, thrombosed external 
haemorrhoids being the only exception.

Regarding to haemorrhoids severity, while no widely accepted classification exists 
for external haemorrhoids, the extent of internal haemorrhoids is usually assessed 
with the Goligher classification [10, 17, 21], depending on the degree to which they 
prolapse from the anal canal, so that bleeding without prolapse stands for grade I, 
haemorrhoidal piles prolapsing during straining correspond to grade II and III if they 
respectively reduce spontaneously or manually, and non reducible haemorrhoids are 
classified as grade IV. As the grade becomes worse, office-based procedures or surgery 
are required. In particular grade I treatment is usually conservative, grade II and III 
are amenable of office-based procedures, and grade IV haemorrhoids require surgery.

However, even if the chosen treatment depends on both haemorrhoids location 
and severity degree, usually the first therapeutic step is conservative and consists on 
dietary and lifestyle modifications, if necessary associated to topical or oral medica-
tion. Conservative treatment is successful for the majority of patients and could be 
periodically administered for as long as the patient wishes. If conservative treat-
ment fails or the patient chooses a more invasive approach, office-based procedures 
or surgery are indicated [12, 14, 22].

5.1 Outpatient treatment

Outpatient treatment is recommended for symptomatic patients affected by grade 
I, II or III haemorrhoidal disease refractory to conservative treatment [12, 14, 22]. It 
encompasses rubber band ligation, sclerotherapy, infrared coagulation, excision of 
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thrombosed external haemorrhoids and few other techniques, not frequently used, 
such as electrotherapy, HET bipolar system, YAG or carbon dioxide laser and cryo-
surgery [23]. Their common aim is to slough haemorrhoidal tissue and generate a scar 
so that residual tissue is fixated to the underlying sub-mucosal tissue and anorectal 
muscular ring. Each procedure is adopted in specific circumstances, being rubber 
band ligation the most frequently performed with a wider therapeutic range. Even if 
they differ for technical features and indications, all the office-based procedures are 
characterised by faster recovery and less pain than surgical treatment [24]. Moreover, 
complication rate following outpatient treatment is extremely low, varying between 
post-procedural pain –usually easy-controlled by oral painkillers, to perineal sepsis 
–the most severe and life threatening condition, which is extremely rare.

Ambulatory procedures may require more than one treatment session and can 
be repeated until a complete response, if the patient agrees. In fact, since haemor-
rhoidal disease is not a severe clinical condition, it is up to the patient whether to 
manage them with a conservative approach or surgery. Choice of the outpatient 
treatment should take into consideration patient preferences, availability of proce-
dures and fitness for further procedures. Only in case of coexisting internal haem-
orrhoids and additional anorectal pathologies surgery should be suggested as first 
line treatment [12, 14, 22].

5.2 Rubber band ligation

Rubber band ligation (RBL) is the most commonly performed office-based 
treatment, having the widest therapeutic range and the highest success rate. This 
procedure is recommended to treat almost all patients affected by symptomatic 
internal haemorrhoids refractory to conservative treatment, being contraindicated 
only in few cases:

• Grade IV internal haemorrhoids, since symptoms improvement is registered in 
less than 50% of cases

• Thrombosed haemorrhoids, characterised by excruciating pain that makes the 
procedure impossible to be performed

• Anticoagulant therapy or coagulation disorders, because of the increased risk 
of delayed haemorrhage [25]

• Immunodeficiency and diabetes mellitus, because of the increased risk of 
infection and sepsis [26]

• Concomitant anorectal diseases, for which surgery should be the first line 
treatment

• Pregnancy, usually determining a transient condition, requiring a conservative 
treatment

During the procedure, patients lay on left lateral position or semi-inverted jack-
knife position, being the former more comfortable for the patient. The anoscope is 
essential to perform the procedure, consisting on the positioning of a rubber band 
on the base of the haemorrhoid, at least 5 mm above the dentate line. The applica-
tion of the elastic band causes immediate ischemic damage and 3 to 5 days delayed 
necrosis, leading to a localised sub-mucosal scarring that secures the mucosal layers 
to the underlying tissues. Rubber band application may be performed using both 
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forceps or suction devices [27, 28]. The former represents the traditional technique 
but requires two people to be performed: the operator and the assistance, whose 
role is to hold the anoscope. The latter includes both endoscopic suction devices and 
vacuum suction devices, which allow the operator to hold both the ligator and the 
anoscope, performing the procedure without any assistant.

Usually just one pile per session is treated, in order to reduce procedure-related 
risks. Multiple sessions should be performed in 4-week intervals, to allow a com-
plete recovery from the previous treatment [29].

If the procedure is correctly performed, with the rubber band placed at least 
5 mm above the dentate line, the patient has no pain, thus the procedure can safely 
be performed without any anaesthesia. Whenever the patient experiences pain, the 
band is wrongly placed below the dentate line, onto somatically innervated tissue, 
and should promptly be removed. Beside pain, that occurs in almost 8% of the 
procedures and is most frequently due to band misplacement [30], other extremely 
rare complications include [31–34]:

• Bleeding

• Thrombosis

• Skin tags

• Localised infection

• Liver abscesses

• Endocarditis

• Perineal sepsis

• Death

RBL is the most effective office-based procedures, improving symptoms in 
93–100% of patients having grade II haemorrhoids and 78–84% of those having 
grade III haemorrhoids and reducing bleeding in up to 90% of patients [30, 35]. 
When compared to haemorrhoid artery ligation (HAL), it shows lower rates of 
bleeding, intra- and post-procedural pain, but higher risk of recurrences. The same 
has to be said comparing RBL to surgery: the former has a reduced complication risk 
compared to surgery, while the latter has lower recurrence rates [36].

5.3 Sclerotherapy

Sclerotherapy is the second most frequently performed outpatient procedure for 
haemorrhoidal disease. Since bleeding and infection risk is lower than after rubber 
band ligation, this procedure finds application whenever RBL cannot be performed, 
thus it is recommended for patients on anticoagulant therapy or coagulation disor-
ders and in case of immunodeficiency or other pathological conditions increasing 
infective risks [35].

As for RBL, the procedure is performed through an anoscope, with the patient 
laying on left lateral position. Sclerosing solutions are injected into the submucosa 
plane above the dentate line, so that the treatment does not require any anaesthesia, 
and determine an intense inflammatory reaction that leads to scarring and adhesion 
of haemorrhoids to the underlying tissue just like after ligation with elastic bands. 
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The most frequently used solutions are aluminium potassium sulphate and tannic 
acid (ALTA, which seems to be the most effective) [37–39], 5% phenol in vegetable 
oil and 50% dextrose water.

Complications following sclerotherapy are even rarer than after RBL, consid-
ering patients major complain is painful intra-procedural injection, reported in 
almost 90% of cases, while post-procedural pain is experienced only by 25–50% 
of patients. Bleeding is uncommon and in the majority of cases is a self-limited 
condition following injection. The most frequent post-operative complication is 
mucosal necrosis, which is reported in less than 4% of patients and is usually caused 
by too superficial injections (not reaching the submucosal layer). Rare but major 
complications include impotence, fatal necrotising fasciitis, rectourethral fistulas, 
and rectal perforations, that are mostly ascribed to misplaced injections –both in 
non haemorrhoidal tissue or in the vascular system [40].

Sclerotherapy successfully manage haemorrhoidal bleeding, leading to an 
improvement in 100% of patients with second and third degree haemorrhoids 
[35, 39]. Moreover it leads to a complete resolution of symptoms in 88% of I 
degree haemorrhoids and 52% III degree haemorrhoids. However, even if much 
safer than RBL and despite its high success rate, recurrences are more frequent in 
patients undergoing sclerotherapy than ligation with elastic bands, thus the latter 
resulting as the preferred choice for both surgeons and patients whenever not 
contraindicated [41].

5.4 Infrared coagulation

Infrared coagulation (IC) is an outpatient procedure indicated for the treatment 
of refractory to conservative treatment grade I, II and III haemorrhoidal disease 
[12, 14]. In literature, data regarding IC treatment are extremely variable, ranging 
from studies showing similar results as for sclerotherapy, to papers underlying 
higher recurrence rates with fewer post-procedural complications and less intra-
procedural discomfort. Thus, whether to use infrared coagulation or sclerotherapy 
depends on availability of procedures and surgeon preferences.

Infrared coagulation is also performed through an anoscope, with the patient 
laying in the same position as for the previous procedures. It consists of infrared 
light waves application on the haemorrhoidal tissue above the dentate line, which 
are converted into heat determining an immediate protein coagulation and necrosis, 
visible as 3 mm wide and 3 mm deep white spot on the mucosa. The treatment of 
each haemorrhoid cushion may require from three to five applications. As for the 
other office-based procedures, IC causes a scar fixating the redundant haemor-
rhoidal mucosa to the underlying tissues.

Complications following infrared coagulation include pain, which is the most 
frequent occurring in 16–100% of patients and bleeding, which ranges from 15 to 
45% of cases [42, 43]. Moreover, many studies report high frequency of persistency 
and recurrence after the treatment: recurrence rate is estimated to be about 15% at 
three months.

Success rates reported by a recent meta-analysis widely range from 22 to 51 and 
78%, when considering respectively grade III, II and I haemorrhoidal disease [35, 43].

5.5 Excision and incision of thrombosed external haemorrhoids

Haemorrhoidal excision is a procedure that can be performed both in an office-
based setting and in the operating theatre. It is the only office-based procedure 
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suitable for the treatment of external haemorrhoids, which are localised below the 
dentate line, have somatic innervation and thus are more sensitive to pain, making 
surgery performed in the operating theatre the best therapeutic option.

Thrombosed external haemorrhoids belong to the so called anorectal emergen-
cies. They occur with an acutely painful purplish or blue mass in the perianal area 
that gradually reduces after the first couple of days; bleeding may present in case 
the high pressure within the thrombus causes overlying skin erosion. It is important 
to differentiate this pathologic condition from complicated internal haemorrhoids 
and anal pigmented melanoma, whose onset in similar being characterised by peri-
anal pain. External haemorrhoids are covered with anoderm and usually suddenly 
appear, while internal haemorrhoids are covered with mucosa and anal pigmented 
melanoma has a long story of pigmented skin lesion [44].

Excision of the thrombosed external haemorrhoids is indicated for patients 
experiencing persistent pain from 72 hours or less, providing immediate relief [45]. 
After 48 to 72 hours, the thrombus organises and contracts, diminishing symptoms 
so that a conservative management can be proposed, obviating the need for surgi-
cal management. Surgical treatment for thrombosed external haemorrhoids may 
be required also in case of residual skin tags resulting from the healing process of 
a small ulcer following a spontaneous evacuation of a thrombosed haemorrhoid. 
However, residual skin tags rarely cause enough symptoms to warrant its removal; 
only in case of large skin tags determining skin irritation, itching, pain, or inability 
to keep proper hygiene, excision can be beneficial.

The office-based procedure to treat thrombosed external haemorrhoids 
include excision and incision. The former can be performed in the operating 
room as well as in an appropriately equipped office. After the administration  
of both local anaesthesia and anal block, the excision of a thrombosed haemor-
rhoid is performed by making an elliptical incision in the overlying skin. A 
careful dissection of the haemorrhoid from the superficial fibres of the anal 
sphincter is carried out, trying to avoid injury. Thereafter skin edges can be left 
open allowing drainage or reapproximated with absorbable sutures [46]. Topical 
antibiotic ointments are not routinely applied as infections are rare in this well-
vascularized sites.

Inexperienced physicians, unable to perform haemorrhoids excision, can man-
age this anorectal emergency with a simple incision of the overlying skin, allowing 
evacuation of thrombus, thus producing immediate relief of pain.

However, incision and evacuation of the clot is associated with a 30% risk of 
reaccumulation and thrombosis, which may disseminate to adjacent hemorrhoidal 
columns [47], thus this technique is not recommended and whenever performed 
requires a follow-up within the next 24 to 48 hours for surgical evaluation. On the 
contrary, recurrence rate for a completely excised thrombosed hemorrhoid is lower 
(5–19%) [48, 49].

If surgery is not feasible, conservative management would be offered including 
anti-inflammatory analgesics, warm sitz bath, reducing activity and avoiding consti-
pation. Education and reassurance about this condition and its benign nature would 
be beneficial to the patient.

6. Abscess and anal fistula

Abscesses and anal fistulas are common anorectal problems, representing two 
different phases of the same infectious process. Perianal and perirectal abscesses 
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are acute infections, resulting in pus collection, mostly due to non-specific 
cryptoglandular obstruction [50]. Anorectal fistulas represent the chronic evolu-
tion of a suppurative process, characterised by an epithelised tract connecting 
two epithelised surfaces, in particular anal or rectal mucosa to the perianal skin or 
perineum [51, 52].

Estimated anal abscess incidence is about 2 cases per 10,000 population per 
year [53, 54], leading to fistula formation in about 25% of patients. Fistulas may 
present de novo, but in about 30–50% of patients, they follow a previous anorectal 
abscess. Both anal abscesses and fistulas affect men twice more than women, hav-
ing a mean age of presentation of 40 years (ranging from 20 to 60 years). However, 
since most patients attribute proctologic symptoms to haemorrhoidal disease 
without referring to a specialist, abscesses and fistulas real incidence is unknown.

As previously said, both anal abscesses and fistulas usually originate from 
obstructed anal crypt glands. Less frequently they can be caused by inflammatory 
bowel disease (mainly Crohn’s disease), infection such as actinomycosis, tubercu-
losis and lymphogranuloma venereum, human immunodeficiency virus, trauma 
(both in case of iatrogenic injuries and foreign rectal bodies), surgery, malignancy 
and irradiation [50, 55].

The commonest onset of a perianal abscess is constant severe pain, usually not 
related to bowel movements, that can be associated to general symptoms such as 
fever or generalised malaise [52]. On the contrary, intermittent perianal pain exac-
erbated by bowel movements and chronic purulent drainage are typical manifesta-
tions of fistulas [56].

On physical examination, abscesses present as erythematous, tender and fluctu-
ant masses; purulent drainage, either from the overlying skin or from the rectum, 
can be present if the abscess has begun to spontaneously drain [52]. On the con-
trary, the presence of an external opening draining pus and a palpable cord leading 
from the detected external orifice to an internal orifice, are the most common 
findings in case of anal fistula [56].

Although collecting the medical history and performing a physical examination 
allow to detect the majority of abscesses and fistulas, sometimes patients may not 
have any physical finding on examination, and further instrumental exams may 
be required. Local examination may result difficult in case of deep abscesses, not 
appreciable on external examination nor by digitorectal examination, and in case 
of incomplete or blind-ended fistulas, lacking of the external orifice. Moreover, 
symptoms of both conditions may overlap with the clinical manifestations of other 
proctologic diseases. In these cases and in case of complex or recurrent fistulas, 
imaging is necessary [57, 58]. The most commonly performed imaging studies are 
magnetic resonance imaging (MRI), which is the gold standard imaging technique, 
and endosonography (EUS), having a specificity of 69% and 43% respectively, 
and the same sensitivity of 87% [58–60]. Instrumental investigation gives impor-
tant information about abscess localisation, fistula anatomy and integrity of the 
sphincter muscles, allowing to establish the proper treatment.

In case of anal abscesses, the required treatment is always a prompt drain-
age, considering that all undrained abscess can expand toward adjacent spaces or 
progress to a systemic infection [56, 57]. Surgical approach may vary depending on 
imaging findings, that allow to classify an abscess as follow:

• Simple anorectal abscess, or perianal abscess

• Complex anorectal abscess, including:
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 ○ Ischiorectal abscess, which extended through the external anal sphincter into 
the ischiorectal space

 ○ Intersphincteric abscess, located in the intersphincteric groove

 ○ Supraelevator abscess, reaching the supralevator space and originating from 
cryptoglandular infection or pelvic inflammatory processes

 ○ Horseshoe abscess, rising posteriorly to the anal canal and extending to the 
ischiorectal space

According to this classification, perianal abscesses treatment can be safely per-
formed in an outpatient setting, while in case of complex, large or deep abscesses, 
drainage should be performed in the operating room, under general anaesthesia, 
sedation or local anaesthesia [61].

Anorectal fistula management is quite more difficult, considering the chosen 
surgical treatment depends on the relation between the fistula tract and the exter-
nal anal sphincter, and on the amount of the sphincter complex involved with the 
fistulous tract. According to Parks’ classification, firstly described in 1976, four 
different types of anal fistula can be identified based on the relationship between 
the primary track and the sphincter [62]:

• Parks type 1, intersphincteric fistula (45%), which extend between internal 
and external sphincter

• Parks type 2, transsphinteric fistula (30%), passing through internal and 
external sphincter, reaching perineum

• Parks type 3, sovrasphincteric fistula (20%), which encircles both internal and 
external sphincters, reaching the ischiorectal fossa

• Parks type 4, extrasphincteric fistula (3%), which encompasses the entire 
sphincter apparatus, including the levators, reaching the skin overlying the 
buttock; this fistula usually does not come from a cryptoglandular abscess

• Superficial, not involving any sphincter muscle (not included in the original 
Parks classification)

A fistula can also be categorised as simple or complex. The former includes 
those with an intersphincteric or low transsphincteric track that involves less 
than 30% of the sphincter complex. A fistula in the presence of inflammatory 
bowel disease, malignancy, incontinence, chronic diarrhoea or previous irradia-
tion should be considered complex as well as those with an anterior track in a 
female patient [63]. In some complex cases, a staged surgical procedure will be 
required.

Since perianal infection sequelae range from minor pain and social embarrass-
ment due to smelly purulent drainage, to life-threatening sepsis, once a diagnosis 
is established, surgery is the mainstay of the treatment, aiming to resolve local 
infection, remove fistulous tracts, avoid recurrences and preserve sphincteric 
function.
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6.1 Abscess drainage

Abscess incision and drainage is a procedure that can be performed either under 
local anaesthesia, in an ambulatory setting, whenever the pus collection is small 
and superficial, either under general anaesthesia, sedation or local anaesthesia in 
the operating room, in case of more complex, larger or deeper abscesses [56, 57]. In 
these cases an office-based treatment can be performed only in referral centres if 
carried out by expert surgeons.

Incision should be performed as close as possible to the anal verge minimis-
ing the length of a potential fistula while still providing adequate drainage 
of the collection. As 30–70% of abscesses present with a concomitant fistula, 
surgeons question whether to perform or not a primary fistulotomy with the 
abscess drainage [64–67]. Data regarding this argument show primary fistu-
lotomy reduces the risk of recurrence and persistence of the disease, but increase 
sphincter damage risk even leading to faecal incontinence [56, 57, 68]. Thus, 
primary fistulotomy is recommended only in case of simple anal fistula or high 
recurrence risk.

While perianal abscesses (simple abscesses) may be treated in an ambulatory 
setting, complex abscesses usually require an operating theatre, except for small 
intersphincteric abscesses, that can be managed without requiring an exploration 
under anaesthesia (EUA).

Regardless of the surgical setting, a course of empiric antibiotics is strongly 
recommended for all patients who went through incision and drainage of an 
anorectal abscess, in order to reduce the rate of fistula formation. Recommended 
drugs are amoxicillin-clavulanate or a combination of ciprofloxacin and metro-
nidazole, administered for a four- to five-day course [69]. However, even if this 
treatment reduces fistula recurrence rate, it does not affect abscess recurrence 
rate [70].
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6.2 Setonage and fistulotomy

Setonage and fistulotomy represent the gold standard for the treatment of ano-
rectal fistulas and can be performed both in an outpatient setting and in an operat-
ing room, depending on fistula anatomical features. The placement of a seton can 
be considered when the internal opening is identifiable. Fistulotomy can be carried 
out with a simultaneous drainage of the abscess in case of a simple fistula, or can be 
performed as a second stage procedure 4–8 weeks after drainage [56, 57].

Fistulotomy is performed with the patient laying on a left lateral position. After 
a probe is inserted into the external opening and gently passed along the fistula 
tract to the internal opening, an incision is made over the entire length of the fistula 
using the probe as a guide. The tract is then gently curetted and is left opened to 
heal for second-intention healing or marsupialised to promote healing, depending 
on surgeons preference. The most critical step in this procedure is to identify and 
curette the internal opening to reduce the risk of recurrence, since concomitant 
induration due to inflammation may obscure the internal opening. Hydrogen perox-
ide injected through the external orifice may help to identify the internal opening 
[66], while overzealous attempts with a fistula probe should be discouraged as they 
can cause iatrogenic damage [71].

The most concerning potential complication of a fistulotomy is incontinence 
(either to solid faeces or liquid faeces or gas) from procedure-related damageto 
the external anal sphincter. The reported rates of incontinence are highly vari-
able, ranging from 0 to 82% [72, 73], with an increased risk if the fistulotomy is 
performed at the time of the drainage of an acute abscess [74]. Nevertheless, when 
fistulotomy is used forsimple anal fistulas in properly selected patients, the risk of 
faecal incontinence is minimal or none [75, 76].

This treatment is indicated to manage simple fistulas, thus superficial fistulas, 
intersphincteric fistulas and low transsphincteric fistulas, involving less than 30% of 
the sphincter complex. For these fistula it is an effective treatment with a high suc-
cess rate ranging from 79 to 100% [77–79] and low recurrence rates [66, 72, 80, 81].

In females and in patients with preoperative impairment of continence, a high 
or recurrent fistula, previous fistula surgery or Crohn’s disease, any division of the 
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sphincter should be undertaken with caution and by an experienced surgeon [82]. 
The location of the internal opening per se, whether high or low in the anal canal, 
should not be used as a guide to “safe fistulotomy”.

As fistulotomy, also the insertion of a seton through the fistula track is per-
formed with the patient laying on a left lateral position and requires fistula track 
probing. Once the seton lays through the fistula track it can be used in different 
ways. A loose seton purpose is to facilitate drainage preventing an acute exacerba-
tion of abscess formation and to allow healing of any secondary tracts, allowing 
local assessment some weeks later [57, 83]. A cutting seton purpose is to allow 
a gradual division of the sphincter, thank to a progressive tightening [57, 84]. 
Recently reported data of patients undergoing fistulotomy with a cutting seton 
tightened every 6–8 weeks, reported healing rates over 90% with only minor 
disturbances in anal sphincter function in 4% of patients [85–87].

Complex fistula treatment, including ligation of intersphincteric fistula tract 
(LIFT) [88, 89], advancement flap [90, 91], diversion, proctectomy and modified 
Haley procedure, cannot be performed in an office-based setting.

7. Perianal Crohn’s disease

Crohn’s disease (CD) is an idiopathic, incurable chronic inflammatory disease of 
the GI tract [92–95], associated in more than 30% of cases to symptoms of perianal 
disease (PAD) [96–98]. The risk of developing PAD is consistent with the time from 
the diagnosis of CD, from 20% after ten years and up to 30% after twenty years. 
However, PAD is far more common in patients with colon (41%) and rectum (90%) 
localization and less in patients with ileal disease (12%) [99–102]. Early diagnosis 
and correct treatment are crucial to allow patients to promptly start medical treat-
ments with antitumor necrosis factor (tnf) which is considered the cornerstone of 
treatment, offering the best long-term control of PAD [103–116].

The gold standard to assess symptomatic perianal disease (PAD) in CD patients is 
the exploration of the anal canal and distal rectum under anaesthesia (EUA) [117–122]. 
EUA usually allows a correct diagnosis of fistulous tracts, a classification of the fistula, 
and an appropriate treatment of the PAD at the same time. In tertiary centres, PAD 
treatment can be performed also in an outpatient setting by expert surgeons. Whether 
to perform an EUA or an outpatient exploration (OE) depends on the anatomy, the 
type of fistula, and finally, the surgeon’s expertise [123–129]. Moreover, active proctitis 
control must be achieved whenever possible prior to any surgical treatment. Treatment 
strategy and procedures are different in an acute or in an elective setting; in acute 
management, the main aim is sepsis control: incision and drainage of every abscess 
are strongly advised, while placement of a loose seton should be considered only if 
the fistulous tract can be promptly and easily identified [120]. In an elective setting, 
an exploration of the anal canal and distal rectum under anaesthesia is recommended 
and, in case of complex fistula, even in the presence of proctitis, a loose, draining seton 
could be passed if the internal and external orifices of the fistulous tract are found. A 
fistulotomy or fistulectomy can be safely considered for simple posterior fistulas [133].

Perianal fistulas in CD may be simple or complex according to the American 
Gastroenterological Association (AGA) [130–133]. Simple fistulas have a high heal-
ing rate, while complex fistulas are difficult to treat and show a poor healing rate 
and increased rate of relapse.

The aim of the surgical treatment of PAD in CD patients should be symptoms 
or complication control, allowing patients to pursue a timely medical therapy, in a 
multidisciplinary management. In the presence of a symptomatic perianal fistula, 
an optimal result can be considered to avoid sepsis, allowing for a good drainage 
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before thinking to the complete healing of the fistula and finally preventing the 
recurrence and preserving the continence of the anal sphincter. It is essential to 
ensure timely treatment, because perianal fistulas significantly impair the quality 
of life of the patients, to avoid the potentially disastrous consequences such as those 
of an undrained sepsis or ramification of the fistulous tracts [134–139]. Only the 
patients with symptomatic Crohn’s anal fistula should undergo a surgical treatment. 
The gold standard treatment for symptomatic perianal disease in CD patients is 
conducted during the EUA. Most of the series available in literature refer to day 
surgery or overnight admission. Unfortunately, a timely treatment is not always 
possible and this, as said, may well represent a relevant clinical issue.

According to the Association of Coloproctology of Great Britain and Ireland 
consensus conference on surgical management of fistulating perianal Crohn’s 
disease, experienced surgeons should always try to place a seton when the fistulous 
tract is readily identifiable and this should be possible most of the times in “skilled 
hands”. Compliance of patients to the procedure was high and, from a surgical point 
of view, the OE was nice to perform without difficulties or trouble in all cases.

This procedure should be offered in a high-volume center in which a multidisci-
plinary dedicated team is available. In selected cases, OE may be offered as a “bridge 
to surgery,” able to faster solve critical clinical issues or palliate disabling symptoms 
with low morbidity and discomfort, also allowing patients to continue medical 
therapy. OE can be repeated, if necessary, in different occasion. From an economi-
cal point of view, the OE can definitively save logistics and money. The OE surely is 
a minimally invasive approach, with low morbidity and very low patient stress. OE 
could be a safe and effective procedure that can be proposed to the vast majority of 
patients with Crohn’s fistulas. It is not recommended in nonexperienced hands and 
in high complex or rectovaginal fistulas (Hughes classification 1b, 1d or 2d, and 2e).

8. Anal warts

Anal warts, also known as condyloma acuminata, are growths of tissue localised in 
the area around and inside the anus, usually caused by human papillomavirus (HPV).
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The Human Papilloma Virus (HPV) used to be thought as one of the most common 
sexually transmitted diseases (STds) [140]. The estimated incidence of HPV infection 
is high, with 14 million persons infected annually and 79 million persons with preva-
lent infection [141]. Its family (Papillomaviridae) consists of more than 120 viruses 
presenting a tropism toward either the cutaneous or mucosa epithelium, however the 
vast majority (90%) of anal warts are caused only by two low-risk HPV subtypes: 6 
and 11 [142]. Further HPV-associated diseases include other mucocutaneous warts as 
well as cervical, anal, vaginal, vulvar, penile, and oropharyn-geal cancers.

Anogenital warts (AGWs) diagnosis is most often based on their clinical appear-
ance, and tests for the presence of HPV are not recommended for their diagnosis. 
They firstly appear as tiny spots or growths, whose dimensions may rapidly increase 
even covering the anal area. Usually, they do not cause any pain or discomfort. Some 
patients may experience itching, bleeding, mucus discharge, or a feeling of a lump 
or mass in the area. Histologic examination of biopsy specimens can be performed 
to rule out intraepithelial or invasive squamous cell carcinomas (SCCs), which can 
coexist with or appear similar to AGWs.

Therapeutic options for the treatment of anal warts range from topical medical 
therapies to surgery. Many treatment modalities for anal warts are primarily focused 
on destroying or removing the warts locally rather than eliminating the infection 
[143]. There are several factors that influence the choice of treatment modality, 
such as location of the warts (all intra-anal or rectal warts should be managed by a 
specialist), number of lesions, patient’s ability to apply prescribed creams or gels, 
patient’s preference, cost of the treatment and patient’s immunosuppression status.

Treatment plans can be classified either as patient self-administered modali-
ties (for warts locat-ed on the perianal skin only) or treatment administered by a 
professional (for lesions in an intra-anal or rectal mucosa location).

Patient-applied treatment consists of topical medications includig podophyllin, 
trichloroacetic acid, bichloroacetic acid, sintecatechins and imiquimod or 5-fluoro-
uracil that can be safely applied at home. Recurrence rates after topical medications 
widely range from 6.5–55%, being sinecatechins the most effective treatment with 
eradication rate similar to other topically applied treatments, but the lowest recur-
rence rate [144–146]. Moreover, patient-applied treatment side effects, which are 
similar for all the ointments and include redness, irritation or a burning sensation, 
are reported by only 1 out of 3 treated patients.

Following the center for disease control and prevention recommendations, 
treatments administered by a medical provider include 80–90% trichloroacetic 
acid (TCA) application, cryotherapy with liquid nitrogen or surgery/electrosur-
gery [147]. Just as for haemorrhoids, all of the procedures can be offered in an 
outpatient setting only to patients having small perianal warts, once the conser-
vative treatment fails. Larger lesions require surgery performed in an operating 
theatre.

TCA has an erosive and chemically destructive activity; its application on AGWs 
burns and cauterises skin lesions. Its destructive activity may extend to nearby 
healthy skin, thus care must be taken during application. It is not recommended for 
intra-anal use. Success rates are satisfactory, ranging from 70 to 81% [148, 149], but 
recurrence rate is high: 36% [149].

Cryotherapy seems to be the best therapeutic. The treatment consist of freezing 
lesions using a liquid nitrogen cooling probe, which results in necrosis and further 
clearance of destroyed tissue. Complications can include the destruction of healthy 
skin, and ulcers or scar formation. Even if eradication and recurrence rates are 
similar to TCA (86% and 39% respectively) [148, 149], cryotherapy is usually pre-
ferred because it is cost effective, minimally invasive, painless and can be applied to 
intra-anal warts.
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Surgical excision is the oldest approach, but for patients suffering from a giant 
condyloma (Buschke-Loewenstein tumour) it may be the treatment of choice 
[150, 151]. A more contemporary surgical approach, electrosurgery, is a very effec-
tive technique with a clearance rate of 94% [152] but can be painful and requires 
local or intravenous anaesthesia, thus cannot be performed in an ambulatory setting.

Whether specialist–applied treatment is performed in the operating room or 
in an ambulatory setting, it usually has satisfactory eradication rates, but also high 
recurrence rate, ranging from 25 to 40% [152] discouraging clinical use. Actually, 
all of these modalities are targeted to remove warts locally and do not destroy all 
the very small or subclinical lesions in the surrounding healthy-looking skin, thus 
increasing the risk of recurrence.

9. Skin tags

Anal skin tags are perianal skin excesses, resulting from repeated scarring, 
just as in case of healing from anal fissure or thrombosed external haemorrhoids, 
exacerbated by excess cleaning or rubbing. Affected patients are bothered by the 
skin excess, but usually do not complain about pain or bleeding.

Treatment includes the management of both the underlying cause and the skin 
lesion. The latter consists of skin tags excision easily performed as an office-based 
treatment, that should always follow the resolution of the underlying ano-rectal 
disease, to minimise the risk of recurrence.
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