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Abstract

Purpose The diagnosis of Hirschsprung’s disease (HD)

was revolutionized by the introduction of rectal suction

biopsy (RSB), allowing specimens to be taken without

general anesthesia on the ward or as an out-patient proce-

dure. However, insufficient tissue samples are not

uncommon, and subsequently histopathologists often

remain reluctant to confirm the presence or absence of

enteric ganglion cells merely on the basis of submucosal

RSBs. The aim of this study was to evaluate the current

usage of RSB in the diagnostic work-up of HD based on an

international survey.

Methods A 15-item questionnaire was distributed among

participants and faculty members at the 21st International

Meeting of the Pediatric Colorectal Society.

Results Eighty-seven pediatric surgeons from 30 countries

completed the anonymous survey (response rate 70.2 %),

grouped into 68 (78.2 %) staff surgeons and 19 (21.8 %)

trainees, with a median work experience of 18 years (range

2–45 years). Of these, 74 (85.1 %) use RSB in the diag-

nostic work-up of patients with suspected HD, whereas 13

(14.9 %) prefer open full-thickness biopsy under general

anesthesia. In total, 47 (63.5 %) respondents perform C20

RSBs (range 3–100 RSBs) per year. Five different RSB

instruments were reported, the most common ones being

rbi2 (65.0 %), Solo-RBT (15.0 %) and multipurpose

suction biopsy kit (8.3 %). Only 22 (29.7 %) of the

respondents use a defined negative suction pressure, with a

median of 10 mL air (range 6–25 mL air). The most

proximal reported biopsy site was located at a median of

2 cm (range 1–15 cm) above the pectinate line and a

median of 2 (range 1–5) specimens are routinely taken,

mainly from the posterior rectal wall. Insufficient tissue

samples with need for repeat RSB were encountered in a

median of 10 % (range 0–40 %). Most frequently used

staining methods for rectal biopsies are hematoxylin/eosin

(75.9 %), acetylcholinesterase (73.6 %), and calretinin

(33.3 %). Overall, 36 (48.6 %) respondents had experi-

enced RSB-related complications, including self-limiting

rectal blood loss (n = 28), persistent rectal bleeding

requiring blood transfusion (n = 9) and rectal perforation

requiring surgical intervention (n = 7).

Conclusions Although RSB is considered to be today’s

gold standard for the diagnosis of HD, many aspects of its

current usage are lacking consensus. Therefore, a

prospective multi-center study or larger global audit

appears warranted to identify if the present survey reflects

common surgical practice and to establish universal stan-

dards for RSB.
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Introduction

Hirschsprung’s disease (HD), also known as congenital

megacolon, is a recognized developmental disorder of the

enteric nervous system, characterized by the absence of

intrinsic ganglion cells in the myenteric and submucosal
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plexuses of the distal colon, causing severe constipation

and functional obstruction shortly after birth. Hence, the

most important diagnostic features of HD require the his-

tological evaluation of adequate rectal wall biopsies,

showing a combination of aganglionosis and hypertrophic

nerve trunks [1, 2]. Sampling of the necessary mucosal and

submucosal tissue was revolutionized in 1965, when

Dobbins and Bill performed the first rectal suction biopsy

(RSB) [3], a relatively simple and less traumatic procedure

to exclude the diagnosis of HD. This technique was further

refined by Noblett in 1969 with the introduction of a

specific RSB tube, particularly for the use in neonates and

young infants [4]. Today, RSB is widely considered to be

the gold standard in the diagnostic work-up of patients with

suspected HD [5], allowing specimens to be taken safely

without general anesthesia on the ward or as an out-patient

procedure. However, some histopathologists remain

reluctant to confirm the presence or absence of enteric

ganglion cells merely on the basis of RSBs [6], as it

necessitates a thick specimen with enough submucosal

tissue to be considered as adequate [7]. Consequently,

insufficient tissue samples are not uncommon and often

result in a diagnostic delay with need for repeat RSB or

full-thickness rectal biopsy, causing considerable parental

anxiety, prolonged hospital stay and increased costs [8].

Although very rare, serious RSB-related complications,

such as massive rectal bleeding [9, 10] and bowel perfo-

ration [11], have been reported, which in turn add a further

risk to the patient. Nevertheless, a recent systematic review

on RSB has shown that it is a safe and accurate method for

the diagnosis of HD [12], but it remains unclear whether

these results actually reflect the contemporary surgical

practice. Therefore, the purpose of the present study was to

evaluate the current usage of RSB as a diagnostic tool for

HD, focusing on individual techniques and experiences

based on the results from an international survey.

Methods

Participants and questionnaire-based survey

Following approval from the local organizing committee,

a 15-item questionnaire was distributed among all par-

ticipants and faculty members at the 21st International

Meeting of the Pediatric Colorectal Society (Dublin, June

15–17, 2014) and was anonymously collected at the

registration desk on the last day of the conference. In the

first section of the questionnaire, respondents were asked

regarding their position, years of work experience and

country of practice. The following part comprised ques-

tions specifically related to the usage of RSB, including

the clinical setting (e.g. under general anesthesia or as an

out-patient procedure) and average number of biopsies

performed per year. Furthermore, respondents were

questioned about their individual preferences, such as

RSB instrument, precise location of biopsy site, average

number of specimens routinely taken and application of

any defined negative suction pressure. In addition,

respondents were asked to estimate the percentage of

encountered insufficient tissue samples (i.e. containing

only mucosa) with need for repeat RSB and what histo-

logical/immunohistochemical staining methods are cur-

rently in use at their institution. In the last section of the

questionnaire, respondents were questioned if they had

experienced any RSB-related complications and how they

managed these.

Data extraction, statistical analysis and geomapping

All answers were extracted into an electronic datasheet in a

standardized manner. Any ambiguities were resolved by

consensus of both authors. The resulting data set was

analyzed according to the options for each question with

the PASW Statistics 18.0 software application (SPSS Inc.,

Chicago, USA) using descriptive statistics (i.e. frequency

or percentage of predefined subgroups). amMap (https://

www.amcharts.com/visited_countries), a JavaScript-based

online mapping library was used for creation of a colored

world cartogram.

Results

General information and characteristics

of respondents

Eighty-seven pediatric surgeons from 30 countries (Fig. 1)

completed the questionnaire (response rate 70.2 %): 68

(78.2 %) were staff surgeons and 19 (21.8 %) were trai-

nees, with a median work experience of 18 years (range

2–45 years). Eighty-two (94.3 %) of the respondents stated

that they are currently working in a university-affiliated

teaching hospital and five (5.7 %) in a district general

hospital.

Usage of RSB and individual techniques

Of the 87 surveyed pediatric surgeons, 74 (85.1 %) use RSB

in the diagnostic work-up of patients with suspected HD,

whereas 13 (14.9 %) prefer open full-thickness biopsy under

general anesthesia. In total, 47 (63.5 %) respondents perform

C20 RSBs (range 3–100 RSBs) per year. Five different types

of RSB instruments were reported, the most common ones

being rbi2 (Aus systems Pty Ltd, Allenby Gardens, Aus-

tralia) (65.0 %), Solo-RBT (SAMO Biomedica, Bologna,
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Italy) (15.0 %), and multipurpose suction biopsy kit (Quin-

ton Instrument Company, Seattle, USA) (8.3 %), followed

by SBT-100 (Medical Measurements Inc., Hackensack,

USA) (6.7 %) and various self-made devices (5.0 %).

Fourteen (18.9 %) respondents did not state which RSB

instrument they have in use at their institution. Only 22

(29.7 %) of the respondents use a defined negative suction

pressure, with a median of 10 mL air (range 6–25 mL air).

The most proximal reported biopsy site was located at a

median of 2 cm (range 1–15 cm) above the pectinate line,

and a median of 2 (range 1–5) specimens is routinely taken,

mainly from the posterior rectal wall. Sixteen (21.6 %)

respondents mentioned that they had to change the RSB

device at least once in their career, because it was either too

old (n = 6), no longer sterilizable (n = 5) or did not work

properly (n = 5).

Percentage of insufficient RSB specimens

Insufficient tissue samples (i.e. containing only mucosa)

with need for repeat RSB or open full-thickness biopsy was

encountered in a median of 10 % (range 0–40 %).

Histological and immunohistochemical staining

methods currently in use

Most frequently used staining methods for rectal biopsies

are hematoxylin/eosin (75.9 %), acetylcholinesterase

(73.6 %) and calretinin (33.3 %), whereas a few institu-

tions have additional neuron-specific markers, such as

NADPH-diaphorase (2.3 %) or lactate dehydrogenase

(1.1 %) in use.

RSB-related complications

Overall, 36 (48.6 %) respondents had experienced one or

more RSB-related complications, including self-limiting

rectal blood loss (n = 28), persistent rectal bleeding

requiring blood transfusion (n = 9) and rectal perforation

requiring surgical intervention (n = 7). None of the

respondents reported any sepsis or death after RSB.

Discussion

The definitive diagnosis of HD can be difficult, as it relies

on histological demonstration of the complete absence of

myenteric and submucosal ganglion cells in rectal biopsies

from the distal colon. Prior to the introduction of RSB,

open full-thickness biopsy was used to obtain specimens

from newborn infants or young children that contain

enough tissue (i.e. including muscle coats and submucosa)

to make a relatively easy diagnosis of HD. Although the

RSB technique made the procedure much less traumatic,

allowing specimens be taken in a conscious patient without

any form of speculum or proctoscope [13, 14], it made the

diagnosis of HD much more difficult for histopathologists

[15].

The present survey revealed that there are obvious dis-

crepancies regarding the way rectal biopsies are currently

obtained. The majority (85.1 %) of respondents stated that

they prefer RSB in the diagnostic work-up of patients with

suspected HD, whereas the remaining 14.9 % routinely

perform an open full-thickness biopsy under general

anesthesia. Interestingly, a recent systematic review [12]

Fig. 1 Respondents’ country of

practice (marked in red)
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has reported that nearly 7.0 % of all RSBs are also carried

out under general anesthesia (mainly due to the patient’s

age), which in turn has implications for the clinical man-

agement. The location of the most proximal biopsy site

varied widely, ranging between 1 and 15 cm above the

pectinate line and mostly from the proximal rectal wall. A

number of previous studies have demonstrated that the

distal 1–2 cm of rectum is normally hypoganglionic, and

thus sampling from this area may lead to a false impression

of aganglionosis [16, 17]. Furthermore, there are significant

differences regarding the number of specimens that are

routinely taken, ranging from one to five samples per RSB.

Several authors have recommended rectal biopsies from

multiple levels (e.g. 1, 2, and 3 cm) to increase the likeli-

hood that adequate tissue is obtained and to reduce the

possibility that very short-segment disease may be missed

[6, 18, 19]. Overall, the optimal biopsy site for RSB

depends on the patient’s age at the time of procedure.

Although Campbell and Noblett [20] did not have any

inadequate specimens in their series of 116 RSBs acquired

from 45 patients of all ages, there is a recognized failure

rate with many authors reporting high rates of insufficient

biopsies [21–23], mainly because tissue is sampled blindly

and some instruments were difficult to use. The respon-

dents of the present survey stated that they have encoun-

tered inadequate tissue samples in up to 40 % of their cases

with need for repeat RSB or open full-thickness biopsy.

This high number of faulty procedures seems to be unac-

ceptable in view of the relatively simple biopsy technique

and the extensive amount of work load for the involved

histopathologist. Pediatric surgeons should therefore only

use RSB devices they are familiar with. The most impor-

tant point for a successful RSB is an adequate and con-

sistent suction level. Irrespective of whether a conventional

syringe or wall/machine suction is used [24], it requires the

appropriate technique of maintaining adequate suction and

using a sharp, clean-cutting blade [10]. Surprisingly, less

than 30 % of respondents use a defined negative suction

pressure for obtaining a RSB, which can have a huge

impact on the specimen size and patient safety. A mano-

metric suction control guarantees not only the grasping of

sufficient submucosal tissue, but also minimizes the risk of

perforation. Suction efficacy can also be improved by

gently approximating the capsule tip against the posterior

rectal wall. It is not enough to insert the instrument into the

rectum only. For accuracy and safety, some authors further

recommend that RSB should be performed under direct

vision after anal dilatation with the patient under general

anesthesia [23, 25]. A further advantage of RSB being a

relatively simple, but reliable procedure is that it can be

easily taught also to trainees.

The International Working Group of the 2009 World

Congress of Gastroenterology advocates that the diagnosis

of HD requires a biopsy specimen of at least 3 mm

diameter and a minimum of one-third of the sample should

include submucosa to be considered adequate [7]. Inter-

estingly, a recent study from the USA has demonstrated

that tissue specimens obtained by RSB are significantly

smaller than those obtained by full-thickness biopsy,

especially in older children [26]. However, the authors also

found that RSB and open rectal biopsy appear equivalent in

their ability to provide sufficient submucosa [26]. When

properly oriented and cut adequately 50–75 sections should

be generally sufficient to exclude the presence of submu-

cosal ganglion cells [6, 18]. This in turn requires an

experienced histopathologist, who is familiar with the

various staining methods used in the diagnostic work-up of

HD, to avoid false-positive or false-negative results

[27–29]. As a general rule, at least two formalin-fixed and

paraffin-embedded samples are needed for routine histol-

ogy with an additional specimen on saline wet gauze for

enzyme immunohistochemistry of frozen sections. In 2006,

Dutch researchers compared the accuracy of different tests

for diagnosing HD and showed that RSB stained for

acetylcholinesterase is the most accurate test for patients

with suspected HD [30]. More recently, another systematic

review has revealed that RSB provides in almost 90 %

adequate tissue samples for the diagnosis of HD, with mean

sensitivity and specificity rates of approximately 97 and

99 %, respectively [12]. On the other hand, it has been

reported that RSB identifies HD in patients \39 days of

age with a sensitivity of only 50 %, thus frequently leading

to inconclusive results with need for additional biopsies

[31]. In addition, RSB has been found to provide often

inconsistent results in older infants and children, probably

because their submucosal tissue is more fibrous [18],

raising concern of a decreased diagnostic yield. However,

with an adequacy of 90.5 % for patients[5 years in their

series, Brady et al. [32] have proven that RSB is also

effective in evaluating older children with suspected HD.

There have been a few reports on serious and poten-

tially life-threatening adverse events associated with RSB

[9–11, 21, 33, 34], but the overall number of complications

in clinical practice appears to be very small. Immediately

after the procedure, the patient may experience slight

transient rectal bleeding, which usually settles sponta-

neously. Respondents of the present survey had experi-

enced a total of nine incidents of persistent rectal bleeding

requiring blood transfusion. Furthermore, rectal perfora-

tions requiring surgical intervention were reported by

respondents in seven cases. Rectal perforations seem to be

more probable in neonates and young infants, as demon-

strated by the presence of portions of circular muscle layer

in this age group compared with older patients. Rare, but

devastating adverse events have been described in the

literature, including injury to the common iliac artery [33],
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peripheral limb gangrene [34] and death [11]. None of the

respondents in this survey had encountered any form of

sepsis or fatality after RSB. Some authors have suggested

performing RSB only in newborn infants with neonatal

onset of symptoms [35, 36], whereas others also advocate

this in patients that present later in life [37, 38]. A recent

systematic review has indicated that the likelihood of

RSB-related complications appears to be higher in new-

borns and young infants compared to older children [12].

In contrast, Keyzer-Dekker et al. [39] found that RSB can

also be reliably and safely performed in preterm infants,

which implies that there is no reason to postpone a RSB in

these patients. Clearly, great care should always be taken,

particularly when the procedure is performed in children

younger than 1 year of age [40]. Moreover, it has been

stated that the diagnosis of HD using RSB for acetyl-

cholinesterase immunohistochemistry is only safe after

3 weeks of age [41]. Irrespective of the patient’s age, a

thorough history and physical examination should be

performed first to reliably identify patients unlikely to

have HD, thus sparing them from an unnecessary RSB

[35].

In conclusion, although RSB is considered to be today’s

gold standard for the diagnosis of HD, many aspects of its

current usage are lacking consensus. A prospective multi-

center study or larger global audit, therefore appears to be

warranted to identify if the present survey actually reflects

common surgical practice and to establish universal stan-

dards for RSB.
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