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The K-Punch Method: An Effective Diagnostic Approach for
Hirschsprung Disease in Low- and Middle-Income Countries -

A Case Series

Método K-Punch: Um método diagnéstico eficaz para a Doenca de Hirschsrung
em paises de renda baixa a média — uma série de casos

DesoraH NUNEs CHAGAS D' Araujo’ & ApauTto D. M. BARsOsA'

- Lisieux EYER DE Jesus' (2,

ABSTRACT

Introduction: Congenital intestinal aganglionosis (Hirschsprung’s disease - HD) is characterized by the absence of intramural
parasympathetic ganglion cells in the submucosal and muscular layers of the intestinal wall, predominantly affecting the recto-sigmoid
and determining functional intestinal obstruction. Rectal biopsy is the gold standard for diagnosis, and there are several techniques
available for obtaining samples. Limitations related to cost, equipment maintenance and access to biopsy instruments have hindered
the implementation of minimally invasive aspiration biopsies in Brazil. This study aims to evaluate the performance of the K punch
method (MKP) as a minimal invasion and low cost alternative in obtaining submucosal rectal samples for histopathological analysis in
the investigation of HD. Methods: Retrospective analysis of a 25 pediatric patients” cohort, which has been submitted to histological
evaluation for HD using the MKP biopsy method. Results: The samples were suitable for histological analysis aiming at the diagnosis of
HD in 24 cases (96%). One patient needed to repeat the procedure due to the insufficiency of the fragment obtained. A mild complication
(self-limited bleeding) was observed, without the need for additional intervention (Clavien-Dindo 1). Conclusion: The results suggest that
the MCK technique can provide adequate rectal submucosal samples for histological analysis towards the diagnosis of HD, and may be

applicable in different health care contexts.
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INTRODUCTION

irschsprung disease (HD), also called congenital
H megacolon and congenital intestinal aganglionosis,
is the most common cause of functional intestinal
obstruction in newborns (1:5,000 live births), and one
of the main organic causes of chronic constipation in
childhood’. Its etiopathogenesis is multifactorial and
involves several susceptibility genes, among which
the RET proto-oncogene, located on the 10q11.2
chromosome, plays a central role?3.

HD a neurocristopathy resulting from failure
in the craniocaudal migration of cells derived from the
neural crest during embryonic development?#, which
results in the absence of parasympathetic ganglion
cells in the myoenteric and submucous plexuses of the
enteric nervous system, most often affecting the recto-
sigmoid segment®. The histological demonstration of
this aganglionosis is the gold standard for diagnosis®.

Several methods are available to obtain the rectal
biopsy specimen. Initially, the diagnosis was based on the
resection of a thickness fragment of the rectal wall, under
general anesthesia®. The recognition by pathologists that
it is possible to diagnose HD by histologically evaluating
only the submucosal plexuses allowed the development of
less invasive techniques, with biopsies of partial thickness
of the rectal wall, as long as the sample includes the
submucosa’®. From the 1960s, rectal biopsy techniques by
suction or puncture were introduced and demonstrated
to be safe, with good diagnostic accuracy, if performed at
the correct anatomical site®'3.

More recently, a modification of puncture
biopsy technigues was described, using a tube with lateral
fenestration to show the fragment to be collected with
a punch biopsy forceps (K-punch method - MKP)™. MKP
has been proved capable of producing reliable samples,
usually larger than those obtained by suction, with low
complication rates''®,
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This technique remains underused, but its
technical simplicity, the use of widely available instruments
and the possibility of performing biopsy in an outpatient
environment with light sedation make it a potentially
useful and low-cost alternative.

Given this context, the objective of this study
was to evaluate the performance of MKP in obtaining
adequate submucosal rectal samples for histological
analysis and diagnosis of HD.

METHODS

Study Design

Retrospective observational study (case series),
based on the review of medical records of pediatric
patients with clinical suspicion of HD who underwent
a biopsy of the rectal mucosa and submucosa at the
Department of Maternal and Child Health of the
Anténio Pedro University Hospital (HUAP), in Niterdi, Rio
de Janeiro, Brazil, between 2003 and 2019.

Inclusion criteria: Pediatric patients (0 to 17
years, 11 months and 29 days) clinically suspected of
HD, submitted to rectal mucosa/submucosa biopsy
with MKP during hospitalization or in an outpatient
environment.

Exclusion criteria: incomplete or unavailable
clinical or histological data, patients primarily submitted
to full-thick
histological diagnosis was diverse from HD disease.

rectal biopsy and cases whose final

K-punch method (MKP) - standardization of the
technique

1. A circular hole measuring 0.8 cm in the
segment with the largest diameter at the distal
end of a standard Falcon® tube was made
with a cutting instrument (scalpel blade n° 23).
2. The tube was marked at distances of 1 cm,
2 cm and 3 c¢m from the distal edge with a
permanent marker, to guide insertion depth.
3. The patients were sedated according to
institutional pediatric protocols
sedation). The procedure was performed under
general anesthesia in chosen cases.

(conscious

4. The patient was placed in dorsal lithotomy
position.

5. The modified tube was introduced transanally,
with the lateral hole oriented to the posterior
rectal wall, and advanced until the desired
depth was reached, usually 2 or 3 cm above the
pectineal line, based on pre-marked calibration.
6. A firm pressure was applied against the
posterior rectal wall, causing the wall to herniate
through the tube hole.

7. A sample composed of mucosa and
submucosa was then obtained from the
protruding segment, using a biopsy forceps
introduced through the tube.

8. After tissue collection under direct vision,
the tube was rotated 180 degrees and kept
in position for 2-3 minutes, applying a gentle
compression at the biopsy site to facilitate local
hemostasis (Figure 1).

Figure 1. Handcrafted device and procedural steps for the MKP in pe-
diatric rectal biopsy. (A) Custom Falcon® tube: 0.8 cm circular window
at the widest distal end, with depth markings at 1, 2 and 3 cm from the
distal edge. (B) Patient in dorsal lithotomy after pediatric sedation for
the procedure. (C) Transanal introduction of the modified tube with the
window oriented to the posterior rectal wall. (D) Firm pressure applied
against the posterior rectal wall, producing herniation of the mucosa
and submucosa through the window, allowing the removal of the tissue.
Source: Personal archive.

Variables and Data Analysis

The variables extracted and recorded in a

structured eletronic form were included demographic
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data (age, sex and ethnicity), clinical indication for HD
investigation (defecatory dysfunction and associated
gastrointestinal symptoms) site of the specimen collection,
and information related to the biopsy procedure, including
date, environment of performance (surgical center or
outpatient) and type of anesthesia (sedation or general
anesthesia).

Characteristics of the samples obtained were
recorded (fragment size, presence of submucosa and
suitability for histological analysis). The samples were
considered adequate when they contained enough
submucosal tissue for microscopic evaluation by staining
with hematoxylin and eosin (HE), allowing the obtaining of
multiple histological sections for diagnostic analysis.

The histological data included the dying method
(hematoxylin-eosin - HE or other techniques) and the final
diagnosis, based on the presence or absence of ganglion
cells in the enteric nerve plexuses of the submucosa.
Complications related to the procedure were also recorded.

When available, the diagnosis was confirmed
by histological findings in surgical specimens obtained in
patients undergoing surgery to treat the underlying disease.
In patients managed conservatively, the interpretation of
histological findings was considered in conjunction with
the clinical evolution.

Descriptive statistics were used to summarize
clinical and procedural characteristics of the sample. The
main outcome was the adequacy of the samples obtained
for histological evaluation. As a secondary exploratory
analysis, diagnostic metrics were calculated with 95%
confidence intervals, based on the correlation between
histological findings and patients’ clinical and surgical
outcomes.

Ethical considerations

The study was approved by the Research Ethics
Committee of the Fluminense Federal University (CAAE
Ethical Approval Certificate: 38823120.4.0000.5243

and Opinion No.° 4,559,837).

RESULTS

Between 2003 and 2019, 56 pediatric patients
underwent rectal biopsy at the Department of Maternal

and Child Health of HUAP. Of these, 31 were excluded
from the final analysis: 24 due to the unavailability or
incompleteness of medical records, 2 because their
histological diagnoses differed from HD and 5 because
they had undergone full-thickness surgical rectal biopsies
as a primary diagnostic method. Thus, 25 patients
remained eligible for evaluation, 15 (60%) males and
10 (40%) females. The demographic characteristics of
the cohort are presented in Table 1.

Table 1 - Demographic Characteristics of the Study Population (n=25).

Variable n (%)

Sex Male: 15 (60)
Female: 10 (40)
Brown: 14 (56)

. White: 4 (16)

Ethnicity
Black: 1 (4)
Asian: 1 (4)

Genetic/Chromosomal

Syndromes Not reported: 5 (20)

3 (12): Down syndrome (n=2),
Hereditary hemorrhagic telan-
giectasia (n=1)
Mean: 19 months (SD 35.5)
Age at biopsy Median: 3 months

Range: 7 days — 133 months

(11 years)

Chronic constipation only: 5
Patients >1 year (n=7)  Abdominal distension only: 1

Constipation + distension: 1

Most patients (56%) had only one clinical
symptom at the time of the investigation, mainly
abdominal distension and chronic constipation (Table 2).

Among the seven patients over one year of
age (4 boys and 3 girls), one had Down syndrome. Five
of these children had isolated chronic constipation, one
had abdominal distension and one had both symptoms.

The procedure was performed under sedation
in 23 patients and under general anesthesia in two cases
(8%). Only one patient (28-month-old girl with chronic
constipation) presented a complication related to the
procedure: transient bleeding and discomfort after
biopsy performed under sedation. No other relevant
complications were observed.
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Table 2 - Clinical Presentation of the symptons

Number of symptoms per patient n (%)

1 14 (56)

2 6 (24)

3 4(16)

4 1(4)
Symptoms n (%)
Abdominal distension 17 (40.5)
Chronic constipation 15 (35.7)
Abdominal pain 6 (14.3)
Delayed meconium elimination 4(9.5)

The samples obtained through the MKP
technique were considered adequate in 24 of the 25
cases analyzed (96%). A male newborn (seven days
of life), needed to repeat the procedure due to an
inadequate specimen (insufficient material). A five-
month-old patient, in whom the sample obtained by
the MKP was considered adequate, was subsequently

submitted to a full-thickness surgical rectal biopsy for
diagnostic confirmation (physician’s choice).

Histological analysis identified the presence of
ganglion cells in the submucous myoenteric plexus in 15
patients (60% - normal biopsy) and absence of 10 cases
(40%, suggesting the diagnosis of HD).

Of the patients diagnosed as HD/absence of
ganglion cells in the biopsy specimen 8 were classified as
true positives (VP): the diagnosis of HD was confirmed by
surgical samples obtained in surgery (colon pull-through).
All 15 patients in whom ganglion cells were seen in the
biopsy sample were classified as true negatives (NV), and
had their symptoms resolved conservatively. Two patients
were classified as false positives (FP): in them the initial
biopsy indicated the absence of ganglion cells, but the
patients presented complete resolution of the symptoms
with clinical treatment during the follow-up period and
were not operated on. Table 3 presents the clinical and
demographic characteristics of patients classified as true
and false positives.

Table 3 - Demographic and clinical characteristics of patients with true-positive (TP) and false-positive (FP) biopsy results.

Variable TP (n=8)

FP (n=2)

Female: 5 (62.5%)
Male: 3 (37.5%)

1 female (12.5%)

1 symptom: 4 (50%)

2 symptoms: 3 (37.5%)
3 symptoms: 1 (12.5%)

Sex

Down syndrome

Number of symptoms

Male: 2 (100%)

0

1 symptom: 2 (100%)

Chronic constipation: 5 (62.5%)

Abdominal distension: 5 (62.5%)

Specific symptoms , _
Abdominal pain: 2 (25%)

Chronic constipation: 1 (50%)
Abdominal distension: 1 (50%)

Delayed passage of meconium: 1 (12.5%)

Mean: 25.15 months

Age at biops
9 Py Range: 0-133 months

1 month and 30 months

The positive predictive value of MCK in this
sample was 80% (8/10; 95%C| ~ 44-97%) and the
negative predictive value of 100% (15/15; 95%ClI
78-100%). The sensitivity was 100% (8/8; 95%¢Cl
63-100%) and the specificity was 88% (15/17; 95%Cl
~ 64-99%). The overall accuracy observed was 92%
(23/25; 95%Cl = 74-99%).

Q

4

The agreement between the biopsy results
obtained by the MKP technique and the clinical and surgical
outcomes was evaluated using Cohen’s kappa coefficient.
The observed agreement (Po) was 0.92 and the expected
agreement by chance (Pe) was 0.536, resulting in a kappa
coefficient of 0.828, indicating high agreement between
histological findings and clinical and surgical outcomes.
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DISCUSSION

This study was conducted in a regional
reference center in the metropolitan region of Rio de
Janeiro. Approximately three pediatric patients per year
underwent rectal biopsy for suspected HD'. Considering
the estimated incidence of the disease at approximately
1:5,000 live births and about 6,000 annual births in the
municipality of Niterdi, the expected number of new cases
in the city would be close to one per year. The number of
cases observed in this sample is similar to that expected
based on the estimated incidence for the region, although
this observation is descriptive and does not replace formal
statistical analyses of population representativeness'®.

Female patients predominated in the
cohort, including among HD cases, in contrast to the
male predominance widely described in the literature
(approximate proportion of 4 male cases: 1 female HD)19.
This difference may reflect referral bias to tertiary centers,
in which atypical or more complex clinical cases tend to
be concentrated.

The age distribution was bimodal, with a higher
frequency of newborns and preschool children, which is
possibly related to the institutional profile, which includes
maternity services and provides pediatric surgery for
patients referred from other health units or Pediatricians.

Late meconium elimination is described in up to
90% of HD cases?®??, but was recorded in a much smaller
proportion in this cohort. This finding possibly reflects
limitations inherent in the retrospective collection of
clinical data, since incomplete recording of data in medical
records is common. Chronic constipation was the most
frequent symptom, although less present than in other
clinical cohorts?°23, reinforcing the limitations inherent in
studies based on medical records.

Contrast enema and anorectal manometry are
used for the clinical diagnosis of HD, but have limitations,
especially in newborns. Up to 25% of newborns do not
show the typical transition zone in the contrast study?+2?°.
Anorectal manometry has restrictions related to the
availability of equipment and the need for specialized
professionals for its performance and interpretation?®?’.
No consistent correlation was observed between typical
radiological findings and histological confirmation of the
disease in this cohort, reiterating the problems found in

the use of contrasted enemas as the only method for the
diagnosis of HD.

Considering the limitations of radiological and
manometric examinations and the need for ablative surgical
treatment upon diagnosis of HD, rectal biopsy remains
the gold standard for diagnostic confirmation?®-2829.30,
Additional dying techniques to HE (histochemistry for
acetylcholinesterase and calretinin) increase accuracy, but
their availability may be limited, especially in contexts of
restricted resources®*3. For this reason, we limited our
analysis to samples examined with HE staining, which is
available in any histological analysis laboratory and can be
done in samples preserved in formaldehyde transferred to
external laboratories, allowing, in theory, the execution
of the biopsy with simple resources in peripheral health
centers for subsequent analysis in reference laboratories,
something very important in inner cities.

Full-thickness rectal biopsy continues to
be considered the most accurate method for direct
evaluation of the myoenteric and submucosal plexuses,
but it is the most invasive method of biopsy, requires
general anesthesia and has a higher risk of complications.
For these reasons, the tendency is to reserve full-thickness
biopsies for situations in which less invasive methods
produce inconclusive results or doubtful diagnoses'2.

Comparative studies suggest that suction
biopsies may have a higher frequency of inadequate
samples, while puncture techniques tend to produce
better quality submucosal fragments, although the choice
of the method depends on the experience of the physician
and availability of specific equipment'?830. Qur results
reinforce the potential of MKP to obtain suitable samples.

An advantage of MKP is its technical simplicity,
with a relatively short learning curve and usage of
instruments that are widely available in operating rooms.
The limited removal of mucosa and submucosa does not
change the peri-rectal anatomy and does not compromise
subsequent surgical interventions, also allowing the
repetition of the biopsy, if necessary.

The only systematic review with meta-analysis
published on rectal biopsy techniques for the diagnosis
of HD compared suction and puncture methods,
demonstrating a higher rate of complications associated
with puncture techniques?®. Our study had a very small
rate of complications, and the results of this meta-analysis
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should be interpreted with caution, since the included
studies showed considerable heterogeneity in relation
to the devices used, the operative techniques and the
characteristics of the populations evaluated.

This study has important limitations. The
retrospective design restricted control over the quality
and completeness of clinical information, and the rate
of exclusions due to the unavailability or incompleteness
of medical records was high, determining a potential
selection bias and a cohort with a small number of
cases, although applied to a rare disease. In addition,
it is a descriptive cohort without a comparative group,
capable of determining the feasibility and efficiency of
the MKP technique, but not allowing direct performance
comparison with other diagnostic methods. The relatively
wide confidence intervals observed in diagnostic metrics
reflect the small sample size and the limited number of
positive cases.

Despite these limitations, the study has some
relevant strengths:

1. This is the first evaluation of the MKP
method carried out in Brazil and describes
the application of the technique in a real
clinical practice environment in a public
institution (administered by SUS — Brazilian
Universal Health Service).

2. The technique proved to be technically
viable and suitable for children in general,
including newborns.

RESUMDO

3. Considering its simplicity, availability
of instruments and safety profile, we
demonstrate that the MKP technique can
be used to obtain rectal biopsies in the
investigation of HD in contexts with limited
technical resources.

Prospective and multicenter studies with a
greater number of patients will be important to confirm
these findings and more accurately define the role of MKP
in the diagnostic process of HD.

CONCLUSIONS

The MKP technigue was able to obtain adequate
submucosal rectal samples for histological analysis in
the vast majority of children suspected of HD, with few
complications, and may represent a useful, easily available
and low-cost technical alternative in the diagnostic
investigation of HD.

Thetechnique can be performed under conscious
sedation, without the need for general anesthesia.
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Introducdo: A aganglionose intestinal congénita (doenca de Hirschsprung — DH) é caracterizada pela auséncia de células ganglionares
parassimpaticas intramurais nas camadas submucosa e muscular da parede intestinal, afetando predominantemente a regido
retossigmoide e determinando obstrucado intestinal funcional. A bidpsia retal é o padrédo ouro para o diagndstico, e existem varias
técnicas disponiveis para a obtencdo de amostras. Limitagoes relacionadas ao custo, manutencao dos equipamentos e acessibilidade
dos instrumentos de bidpsia tém dificultado a implementacdo de bidpsias de aspiracdo, minimamente invasivas, no Brasil. Este estudo
tem como objetivo avaliar o desempenho do método K punch (MKP) como alternativa de minima invasao e baixo custo na obtencdo
de amostras retais submucosas para analise histopatoldgica na investigacdo da DH. Métodos: Analise retrospectiva em uma coorte
de 25 pacientes pediatricos submetidos a avaliacao histolégica para DH usando o método de bidpsia MKP. Resultados: As amostras
foram adequadas para andlise histoldgica objetivando o diagndstico de DH em 24 casos (96%). Um paciente necessitou repetir o
procedimento devido a insuficiéncia do fragmento obtido. Foi observada uma complicacdo leve (sangramento autolimitado), sem
necessidade de intervencdo adicional (Clavien-Dindo 1). Conclusao: Os resultados sugerem que a técnica MCK é capaz de prover
amostras retalis submucosas adequadas para anélise histolégica para o diagndstico da DH, podendo ter aplicabilidade em diferentes

contextos assistenciais.

Palavras-chave: Aganglionose Colbnica. Histologia, Diagndstico. Bidpsia. Obstrucao Intestinal. Constipacdo. Megacdlon. Estudo de

Coorte.
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