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Abstract. Introduction. The incidence of Hirschsprung’s disease (HD) in patients with Down syndrome (DS) is
significantly higher than in the population and ranges from 2.76 to 16%. The article examines the features of the
course of the disease in patients with HD and DS, risk factors for complications and ways to prevent and treat them.
Objective. The objective of the presented work was to analyze the prevalence of Hirschsprung’s disease in children
with Down syndrome, as well as to identify risk factors for the development of complications, and to develop
strategies for the prevention and treatment of this group of patients.Materials and methods. During the period
from 2016 to 2024, 14 children (3.8%) with concomitant genetic diseases were operated on at the Filatov Children’s
Hospital for Pediatric Surgery: Down syndrome — 10 (2.7%), Moyatt-Wilson — 2 (0.54%), Sturge-Weber — 1
(0.27%) and ondine syndrome — 1 (0.27%). The average age was 1.8 years (from 1 month to 6 years). The total form
was diagnosed in 2 cases (14.2%), subtotal — in 2 (14.2%), in other children — recto-sigmoid form (71.6%). Three
children (21.4%) had a stoma — ileostomy previously applied to two children with extended agangliosis (14.2%)
and a sigmostomy to the 1 child. Results. The majority of children had early (7-50%) or late (3-21.4%) complications:
4 children had a failure of the colorectal anastomosis (CRA). The treatment outcomes were as follows: permanent
stoma in 2 (14.2%) children, fecal incontinence in 5 patients (35.7%), rectal stenosis developed in 2 cases (14.2%).
One child died on the background of persistent peritonitis with concomitant primary immunodeficiency syndrome
(7.1%). A favorable long-term result was achieved in 6 cases (42.8%). Conclusions. Given the higher risk of developing
CRA failure in patients with HD+DS, preventive stomas or 2-stage interventions should be more widely used, which
can significantly reduce the risk of inflammatory complications in the postoperative period.
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Pestome. BgedeHue. YacToTa 6onesHu MipwnpyHra (bl) y nayneHToB ¢ cuHapomom [layHa (CI) 3Hauntenb-
HO Bbllle, YeM B MOMNynALUK, U cocTaBnsaeT oT 2,76 fo 16%. B ctaTbe paccMaTpurBaloTca 0COOEHHOCTU Teye-
HuA 3aboneBaHuA y nauneHToB ¢ bl B couetaHunn ¢ Cll, bakTopbl pUcka pa3BUTUSA OCIIOMKHEHUA U NYTU KX
NPOPUNAKTUKA 1 NeuyeHus. Llesb NnpeacTaBieHHON paboThl 3aKtovanacb B aHan3e pacnpoCTPaHEHHOCTY
6one3Hu MvpwnpyHra y geten ¢ cmHapomom [layHa, a Takxke BbiiBNeHUM GakTOpPOB puUCKa pa3BUTUA OC-
NOXHeHW, BbIpaboTKe cTpaTernin NpoduNakTuK1 U nevyeHna JaHHOW rpynnbl nayueHToB. Mamepuasnel u
MemoO0sl. 3a nepuopg ¢ 2016 no 2024 r. B knuHKKe getckon xupyprum ArKb nm. H.O. OunatoBa onepupoBa-
Hbl 14 geten (3,8%) c cONyTCTBYOWUMMN reHeTUYeCKMMY 3aboneBaHuAMNU: cnHgpomom ayHa — 10 (2,7%),
MosaTtT-BunbcoHa — 2 (0,54%), Ctypre-Bebepa — 1 (0,27%) 1 cuHAPOM «yHAUHbI» — 1 (0,27%). CpenHuin
Bo3pacTt coctaBun 1,8 roga (ot 1 mecaua go 6 net). TotanbHaAa dopMa AMarHOCTMpPOBaHa B ABYX CJlyyaax
(14,2%), cybTtoTanbHaa — B ABYX (14,2%), y ocTanbHbIX AeTen — pekrocurmomaHaa dopma (71,6%). Tpem
netam (21,4%) npepBapuTenbHO Gbifla HanoXKeHa CToOMa — WJIe0CTOMa [ABYM AeTAM C MPOTAXKEHHbIM araH-
rnvo3om (14,2%) n ogHomMy pebeHKy — curmoctoma. Pesysiemamel. Y 60NbLINHCTBA AeTell UMeNN MecTo
paHHwue (7-50%) nnu nosgHue (3-21,4%) oCNOXHeHUA: y YeTbipex feTeln Habnganacb HECOCTOATENIbHOCTb
KonopekTanbHoro aHactomo3sa (KPA). Micxogbl neyeHua 6binmn cnegyowmnmmn: NoCToOAHHOe CTOMaHOCUTESb-
cTBO — 2 (14,2%) pebeHKa, HegeprkaHue Kana — y 5 nauneHToB (35,7%), CTEHO3 NPsIMOW KULLKW pPa3BUJICA
B 2 cnyyvanx (14,2%). OguH pebeHok nornb Ha GoHe HeKYNMpYOLWEeroca NepUTOHNTa NPY COMYTCTBYOLEM
CMHAPOME MepBMYHOro ummyHogeduunta (7,1%). bnaronpuATHbIN OTAANEHHbIA pe3ynbTaT YAanocb Ao-
CcTUYb B 6 cnyyasx (42,8%). Boig0o0obl. YUNTbIBAs BbICOKMI PUCK PAa3BUTWA HECOCTOATENIbHOCTU KOJIOPEKTaslb-
Horo aHactomo3a (KPA) y naumeHToB ¢ C1+Bl, cnegyeTt wmnpe ncnonb3oBaTb NPeBEHTUBHbIE CTOMbI UK
OBYX3TanHble BMeLaTeNnbCTBa, YTO MOXKET CYLeCTBEHHO CHU3NTb PUCK BOCNANINTENbHbIX OCOXKHEHMWI B NO-
crieonepayMoHHOM nepuoge.

KnioueBble cnoBa: 60s1e3Hb [UplinpyHea, CuHOpom [jayHd, npo@uiakmuka 0CiIoXHeHUU, Makmuka jieyeHus

INTRODUCTION

According to the literature, the incidence of
Hirschsprung's disease (HD) in Down syndrome (DS)
ranges from 2.76 to 16% (1.4), and the incidence of
DS in patients with HD ranges from 1 to 9% (2.4), that
is, the combination of HD+SD in the population is
significantly higher than the overall incidence of HD.
Numerous studies have proved that the severity of
clinical manifestations and the frequency of various
complications are higher in patients with DS. The ar-
ticle is devoted to the analysis of HD treatment in pa-
tients with DS and some other hereditary syndromes.

AIM

The aim of the study is to analyze the preva-
lence of Hirschprung's disease in children with
Down syndrome, as well as to identify risk fac-
tors for the development of complications, to de-
velop strategies for prevention and treatment of
this group of patients.

MATERIALS AND METHODS

In the period from 2016 to 2024, 367 patients
underwent laparoscopic assisted surgery for
Hirschprung's disease by means of the Soave-
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Georgeson technique. The surgeries took place in
the paediatric surgery clinic of the N.F. Filatov Chil-
dren's Hospital. All patients were older than the
neonatal period. Among these patients, 14 chil-
dren (3.8%) had concomitant genetic diseases:
Down syndrome — 10 (2.7%), Moyatt-Wilson syn-
drome — 2 (0.54%), Sturge-Weber syndrome —
1 (0.27%) and ‘Ondine’s curse’ syndrome —
1 (0.27%). Undoubtedly, these syndromes have
fundamental differences, however, the majority of
children had similar features of the postoperative
period, thus, we decided to analyze the case his-
tories of all the above-mentioned patients as well.
The patients' data are summarized in Table 1.

TREATMENT RESULTS

Most of the children were male, only one girl
had Down syndrome and another had Sturge-We-
ber syndrome. The HD was diagnosed at a median
age of 1.8 years (1 month to 6 years), which is now
considered relatively late, taking into account that
alertness for HD should be high in this group of
patients. The distribution by length of agangliosis
did not differ compared to general population —
the total form was diagnosed in two cases (14.2%),
subtotal — in two cases (14.2%), the remaining
children had the rectosigmoid form (71.6%).

Three children (21.4%) had a preliminary stoma
applied: two children with extended agangliosis
were iliostomized (14.2%) and one child was sigmo-
stomized.
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The overall complication rate in this group of
patients was very high. Postoperative period pro-
ceeded without any peculiarities in three cases
(21.4%), the rest of the children had early (7-50%)
or late (3-21.4%) complications. Early postopera-
tive complications were represented by cases of
colorectal anastomosis (CRA) failure: four children
had CRA failure of grade llI-IV according to our
classification (Figs. 1, 2) and were accompanied by
pelvic (3-21.4%) and spilled (1-7.1%) peritonitis.
One child had a 60 mm circular necrosis of the de-
scended intestine, while the other had CRA failure
with normal fixation of the descended intestine
and necrosis of perineal soft tissues.

The most severe late complications included
the development of paraproctitis and rectoperi-
neal fistula in 1 year after surgery (Fig. 3), which
required colostomy. Taking into account the se-
vere degree of mental deficit and difficulties in
care, the parents refused to close the stoma af-
terwards. The child is a permanent stoma carrier.
A life-threatening complication in the form of se-
vere Hirschprung-associated colitis of clostridial
etiology developed 9 years after the initial opera-
tion. Hirschprung-associated enterocolitis (HAEC)
had a severe course, complicated by fibrinous
purulent peritonitis and multiorgan failure. The
child was operated: lavage and drainage of the
abdominal cavity and ileostomy were performed.
On the background of treatment, including po-
werful antibacterial therapy, constant lavage of

Fig. 1.
6 years old, the reduced intestine is bright pink, the blood supply is
beyond doubt

Appearance of the colorectal anastomosis in child G.,

Puc. 1.  BHewHuMid BUA KONOPEKTANIbHOrO aHACTOMO3a Yy pebeH-
Kal., 6 net, HU3BELEHHAA KNLIKA APKO-PO30BOr0 LBETA, KPOBO-
CHA6XXEeHIE He BbI3bIBAET COMHEHNIA

Fig.2.  Laparoscopic picture: 6 days after colon reduction in
child G., 6 years old — retrorectal abscess, ischemic circular
necrosis of the colon reduction, pelvic peritonitis

Puc. 2. Jlanapockonu4eckas KapTuHa: 6-e CYTKM Mocnie HWU3Be-
JEHNA TONCTON KWULIKK Y pebeHka ., 6 NeT — peTpopekTanbHbIi
abCLecC, NWEeMUYeCKNA LUPKYNAPHBIA HEKPO3 HU3BEAEHHON KULL-
KW, Ta30BbIA NEPUTOHUT
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the colon with metronidazole, use of methods of
extracorporeal detoxification, the condition was
finally stabilized. A year after the colitis, the child
was examined, biopsy of the lowered intestine
was performed and its normal ganglionic struc-
ture was confirmed, and the ileostomy was closed
with subsequent favorable outcome. It was not
possible to convincingly prove the obstructive
nature of GAEC, as the child had no history of con-
stipation before the development of this compli-
cation. Interestingly, both children with this com-
plication had Moyatt-Wilson syndrome. It was not
possible to convincingly prove the obstructive
nature of Hirschprung associated enterocolitis
(HAEQ), as the child had no history of constipation
before the development of this complication. In-
terestingly, both children with this complication
had Moyatt-Wilson syndrome.

In order to correct the complications, 10 chil-
dren (71.4%) had to undergo stoma surgery. Two
patients (14.2%) became permanent stoma carri-
ers. One child had iatrogenic damage of the exter-
nal anal sphincter (NAS), the patient underwent
reconstructive intervention on the perineum:
sphincter plasty was performed. One child under-
went secondary suturing due to colorectal anasto-
mosis (CRA) failure on the background of perineal
soft tissue necrosis. In all other cases, no additional
interventions on the rectum were performed, and
no secondary sutures were placed.

Among the comorbidities that could affect
the treatment outcomes were: acute leukaemia
(1-7.1%), primary immunodeficiency (1-7.1%). It is
interesting to note that both children with blood
disorders had total HD. Only one child had over-

Fig. 3.
resection for Hirschsprung's disease

Acute purulent paraproctitis in a patient after colon

Puc. 3. OcTpblii THOHBIA NApanpokTUT 'y nauueHTa nocne
Pe3eKLMM TONCTOI KULLKKM MO NoBoAYy 601e3HN MMpLunpyHra
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weight, it was a patient with advanced extended
necrosis of the lower intestine.

Anatomical peculiarities of the colon structure
were revealed in three cases — retroperitoneal
location of the left colon, scattered type of blood
supply of the left colon, and excessive amount of
adipose tissue making it difficult to verify angioar-
chitectonics in the mesentery of the sigmoid co-
lon. It can be assumed that such anatomical pre-
requisites contributed to ischemic disorders in the
descended colon (Fig. 4).

The outcomes of treatment were as follows:
permanent stoma carrier — 2 (14.2%) children, fe-
cal incontinence — 5 patients (35.7%), rectal ste-
nosis developed in 2 cases (14.2%). One child died
against the background of unrelieved peritonitis
with concomitant primary immunodeficiency syn-
drome (7.1%). Favorable long-term outcome was
achieved in 6 cases (42.8%).

DISCUSSION

The problem of treating surgical diseases in
patients with various genetic syndromes is wide-
ly discussed in the literature, since these patients
have peculiarities that affect the results of treat-
ment at the stages of diagnosis, treatment and a
postoperative period. Although there is due cau-
tion in the diagnosis of HD in DS patients, many
authors indicate that the diagnosis is established
later than in children without concomitant ge-
netic syndromes. According to R.A. Saberi et al,,
during the neonatal period patients with DS are
diagnosed with HD later ,(6th and 4th day after
birth), and the duration of treatment is longer
(22 and 15 days, respectively) [1, 2]. Due to the
more severe course of the disease, up to 43% of
patients with a combination of DS+HD require
ostomy in the newborn period [4-6].

According to the summary data, the fre-
guency of repeated operations in children with
DM+BG ranges from 10 to 29% [7-9] due to the
development of complications. Thus, according
to A. Pini Prato et al., the probability of HAEC is
32% even before the surgery[4]. Similar data are
published by D.R. Halleran et al. who analyzed
the cases of HAEC on a large sample of patients,
14% of which were patients with DS. The seve-
rity of HAEC manifestations in these children was
higher (7.1 and 5.6 points on the HAEC assess-
ment scale), the frequency of tachycardia on ad-
mission was 75 and 19%, respectively, hypoten-
sion — 33 and 7%, the need for treatment in the
intensive care unit — 58 and 12% [3]. Moreover,
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the duration of illness before admission was al-
most 3 times longer (84 and 24 hours, respective-
ly). The authors believe that this is due to the fact
that children with mental deficits start complai-
ning later. This may also explain the severity of
manifestations. In addition, recent studies on the
pathogenesis of HAEC show that susceptibility
to HAEC in HD patients is partly due to impaired
immune function of the intestinal mucosa, in
particular impaired intestinal B-cell function and
impaired IgA production [10, 11]. This dysfunc-
tion probably results in an inadequate respond
to an infectious lesion, predisposing the patient
to bacterial invasion and HAEC. Children with DS
have a previously described predisposition to
many infectious diseases and cancers. Moreover,
specific studies have shown that patients with
DS have an initial deficiency in both humoral

6/b

B/C

Fig. 4.  Laparoscopic picture of the abdominal cavity in a child
with Down syndrome and Hirschsprung disease — an excessive
amount of visceral fat around the colon: a— retroperitoneal location
of the left parts of the colon, the intestine is in a “fat sheath”; b —
an excessive amount of visceral fat in the sigmoid colon; ¢ — fatty
sheath around the transverse colon

Puc.4.  Jlanapockonuyeckas — KapTWHa  OPIOLUIHOW  NONOCTU
y pebeHka ¢ cuHapomom [layHa 1M 60ne3Hbl TmplinpyHra —
N30bITOYHOE KOMMYECTBO BUCLIEPANIBHOTO XKMPa BOKPYr TONCTOW
KUWKN: @ — 3a0pIOLUMHHOE pACrONOXEeHWe JeBbIX OTAENOB
TOJICTON KWLLKM, KWLLKA B «)XMPOBOM (yTNsApe»; 6 — WU36bITO4HOE
KONMYECTBO BUCLEPATIbHOMO XXMPa B CUTMOBULHOW KULLIKE; B —
«KUPOBOV (PYTNSAP» BOKPYT NONEPEYHOr0 0TAeNa 060J04HON KULLKN

and cellular immunity, resulting in profound B-
lymphocytopenia and alterations in IgA produc-
tion. However, a study by A.J.M. Dingemans et
al. showed that the incidence of HAEC in HD pa-
tients does not depend on concomitant DS [10].

In addition to HAEC, numerous publications
indicate a higher risk of surgical complications,
according to R.A. Saberi et al. children with DS
have a higher incidence of wound complications
(12 and 3%) compared to patients without DS
and ulcerative necrotizing enterocolitis (UNEEC)
(14 and 5%) [2].

Patients with DM have a high risk of mortality.
Thus, R.A. Saberi et al. reported that the mortality
rate for HD in the newborn period is more than
4 times higher in children with DS (5 and 0.8%) [2].
In 2013, these rates were significantly higher —
12 and 4.2-5.5%, respectively [5]. These data are
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confirmed by studies of the Japanese Association
of Paediatric Surgery conducted in 2009, accor-
ding to which preoperative mortality of children
with DS+HD decreased from 10 to 3%, and overall
mortality decreased from 26 to 8% [6]. However,
despite the positive trends, the mortality rate is
still very high, as the overall mortality rate in HD
does not exceed 1% according to the American
Association for Paediatric Surgery [9-11].

Possible explanations include: less precise
control of body dynamics and greater difficulty
in maintaining balance when walking, which may
be the result of documented cerebellar deficits,
muscle hypotonia and ligament laxity in people
with DS; co-activation of agonist-antagonist mus-
cle groups; mitochondrial dysfunction and very
low aerobic fitness. The oxygen uptake efficiency
index, which determines an individual's exercise
capacity, is lower in these patients, inevitably
leading to poor adaptation to exercise. Arterial
resistance in response to maximal exercise is re-
duced in people with DS.

Three cases revealed peculiarities of the ana-
tomical structure of the left colon, which deter-
mine specific features of its blood supply and
contribute to ischemia of the descending colon.
No discussions of the issue were found in the
literature. However, taking into account that
patients with DS are more often overweight,
the literature focuses on the influence of obe-
sity and the development of complications after
surgical interventions in these patients. Patients
with DS have a specific constitutional type cha-
racterized not only by an overall excess of adi-
pose tissue but also by an increased amount of
visceral fat, a phenomenon observed even in
malnourished children. Visceral fat is concen-
trated in the mesentery of the intestine, often
with a scattered type of blood supply to the in-
testine, which directly affects the peculiarities
of the blood supply to the descending colon.
Overweight and obesity in DS are caused by
slow metabolism, abnormal leptin concentra-
tion in blood and low level of physical activity.
Patients with DS appeared to have significantly
higher leptin levels than their siblings, and thisis
more pronounced than the body fat percentage
would suggest. This may explain the increased
risk of obesity. Leptin levels are higher in chil-
dren with DS than in children without DS but
with the same body mass index (BMI), whether
or not obesity is present. This fact demonstrates
leptin resistance in DS.
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The tendency to apnea in patients with Down
syndrome may play a role, as sleep apnea may
precede obesity. Thus, A. Ravel et al. reported
that 62% of obese children had a higher preva-
lence of large lingual tonsils and more often un-
derwent palatine tonsillectomy [1].

The high incidence of inflammatory compli-
cations is probably due to the higher frequency
of immunological abnormalities in children with
DM. Recent studies on the pathogenesis of HAEC
suggest that susceptibility to HAEC in patients
with DS is partly due toimpaired immune function
of the intestinal mucosa, in particular impaired
intestinal B-cell function and impaired produc-
tion IgA.23-26. This dysfunction probably results
in an inability to respond to infectious lesions,
predisposing the patient to bacterial invasion
and HEC. Children with DS have a well-described
predisposition to many infectious diseases and
cancers, and specific studies have shown that pa-
tients with DS have an initial deficiency in both
humoral and cellular immunity, resulting in pro-
found B-lymphocytopenia and alterations in IgA
production [3, 11].

CONCLUSION

It is clear that children with DS suffering from
symptoms such as constipation, abdominal bloa-
ting, regurgitation and vomiting during the new-
born period and the first months of life should
not receive conservative treatment before HD is
excluded with the help of rectal biopsy. Earlier
diagnosis may help to reduce the proportion of
decompensated forms of the disease and reduce
the risk of complications.

Given the higher risk of CRA failure in patients
with diabetes, obesity, immunological disorders
and other additional risk factors, preventive sto-
mas or two-stage interventions should be more
widely used in relegation surgery, which may sig-
nificantly reduce the risk of inflammatory compli-
cations in the postoperative period.

The high incidence of CRA failure may be due
to ischemic disorders in the lowered intestine as-
sociated with the peculiarities of angioarchitec-
tonics in patients with DS. The use of hyperbaric
oxygenation in the early postoperative period
may be a promising way to prevent ischemic com-
plications in patients of this group.

Patients with diabetes and HD should be
examined to exclude immunological disorders, as
the presence of the latter may lead to the develop-
ment of life-threatening complications after surgery.
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OOMNONIHUTENbHAA UHOOPMALIUA

Bknag aBTopoB. Bce aBTOpbl BHeCnn cylue-
CTBEHHbIV BKNaj B pa3paboTKy KOHLenumu, npo-
BeeHVe WCCIefoBaHUA 1 MOATOTOBKY CTaTby,
npounu 1 ogobpunn GrHanbHy Bepcuio nepeq
nyénukayuen.

KoH}nuKT nHtepecoB. ABTOPbI AEKTapupyioT
OTCYTCTBUE ABHbIX Y MOTEHLUMANbHbIX KOHPINKTOB
NHTEePeCcOoB, CBA3aHHbIX C NybnuKauumen HacToA-
Lien cTaTbu.

UcTtouHuk ¢punHaHcmpoBaHMA. ABTOPbI 3asB-
NAT 06 OTCYTCTBUY BHELHEro GrHaHCMPOBaHMWSA
npv NpoBeAeHNN NccnegoBaHuUs.

MHpopmupoBaHHOe cornacue Ha ny6nuka-
ymio. ABTOpbl NONYYUIY MUCbMEHHOE corfacue
3aKOHHbIX MpeAcTaBuTeNiel nayveHTa Ha nybnu-
Kaumio MeONLNHCKUX AaHHbIX.
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