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Summary

The high frequency of postoperative complications (POC) in the anorectal zone remains an urgent problem of pediatric surgery.
Satisfactory results after a single intervention are 50-80%. After the correction of anorectal postoperative malformation (APM),
functional disorders of the sphincter apparatus of the rectum are observed in 30-60% of patients, which further leads to fecal incontinence
(FI) and chronic constipation (CC). We retrospectively analyzed the causes of the most common recurrent pathological conditions in
the anorectal zone in children as well as tactical approaches, methods of software correction, and considered ways to prevent them.

The aim. The goal is to improve the results of surgical correction of postoperative complications (POC) in the anorectal
zone in children.

Material and methods. 78 patients with POC in the anorectal zone after primary and repeated correction of anorectal
malformations (ARM) were examined. 197 reconstructive operations were performed. The diagnostic algorithm consisted of
clinical, X-ray, laboratory examination, MRI and endoscopic examination methods.

The study has been carried out in accordance with the principles of the Helsinki Declaration. The research protocol was
approved by the Local Ethics Committee (LEK) of all participating institutions. The informed consent of the children’s parents
was obtained for the research. The authors declare that there is no conflict of interest.

Statistical processing of the study results was carried out using standard methods with the calculation of the absolute number
of observations (n) and the percentage ratio (%).

Results and discussion. The analysis of long-term results after the primary and repeated correction of the ARM showed
that unreliable primary diagnosis, inadequate preoperative preparation, and the choice of the operation method led to the
development of postoperative anal sphincter insufficiency (PASI), which required a large number of repeated operations. The
causes of complications were studied, errors were analyzed, indications, timing, accesses, volume and methods of repeated
surgery were optimized. The optimization of tactical approaches, methods of surgical and rehabilitation treatment led to the
improvement in the results of treatment of PASI up to 85.3%.

Conclusions: 1. Indications and the choice of method for repeated correction of pathological conditions in the anorectal zone in
children are determined taking into account the degree of PNAS. 2. Analysis of the causes of errors, optimization of diagnostics, tactics
of intraoperative surgical correction and postoperative preventive measures contribute to improving the results of treatment of children.

3. Optimization of tactical approaches, methods of surgical and rehabilitation treatment led to an improvement in the results

of treatment of PNAS up to 85.4%.
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Relevance

The high frequency of postoperative complications
(POC) in the anorectal zone remains an urgent problem
of pediatric surgery. Satisfactory results after a single
intervention is 50-80% [2,5,10,16,22]. After APM
correction, functional disorders of the sphincter apparatus of
the rectum are observed in 30-60% of patients, which further
leads to fecal incontinence (FI) and chronic constipation
(CO)[1,3,4,6,15,20,21]. The software for ARM is caused
by diagnostic, tactical and technical errors [7,8,9,19,24,25].
Performing reconstructive operations by surgeons
without sufficient experience leads to the development
of postoperative complications [11,12,13,14,17,23]. We
retrospectively analyzed the causes of the most common
recurrent pathological conditions in the anorectal zone
in children, as well as tactical approaches, methods of
software correction, and considered ways to prevent them.

The aim of the study is to improve the results of
treatment of children with PO in the anorectal zone based on
the study of their causes and to develop preventive measures.

Material and methods of research. Under our
supervision at the bases (1-GKDB G.Tashkent and MDOB

G.Samarkand) of the hospital of pediatric surgery of TashPMI
and SamMI in 2007-2022, there were 197 patients with ARM
who underwent various primary corrective operations. Ret-
rospectively, the catamnesis of 78 (39,5%) patients admitted
for repeated surgery in the anorectal area for anal and rectal
cancer was studied on 37 boys and 41 girls. Age of patients:
3-12 months—13 (16,6%); 1-3 years—30 (38,5%); 3-7 years—
23(29,4%); 8-14 years— 12 (15,4%). The patients underwent
139 reconstructive operations: 42 (53,8%) once, 23 (29,5%)
twice, 11 (14,1%) three times and 2 (0,3%) four times.

All patients underwent a comprehensive examination
which included anamnesis, clinical examination with
rectal examination, laboratory diagnostics, ultrasound with
diplography of the vessels of the abdominal cavity and
pelvis, myography of the rectal locking apparatus, X-ray
examination, MRI and endoscopic examinations.

We have conducted a clinical analysis of the causes of
the occurrence of POC during the primary and repeated
correction of ARM [anorectal malformation], studied
miscalculations and errors, the risk of complications during
surgery and developed ways to correct them. The patients
were divided into two groups. The first group included 52
(66,7%) patients with PASI [postoperative anal sphincter
insufficiency] as a result of the diagnostic, tactical, technical
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and combined nature of errors during repeated corrective
operations, the second group included 26 (33,3%) patients
with PASI due to congenital inferiority of the rectal locking
apparatus in combination with regional malformations.
The study was carried out in accordance with the
principles of the Helsinki Declaration. The study protocol
was approved by the Local Ethics Committee (LEC) of
all participating institutions. The informed consent of the
children’s parents was obtained for the research.
Statistical processing of the study results was carried out
using standard methods with the calculation of the absolute
number of observations (n) and the percentage ratio (%).

Results and discussion. In the first group, retro-
spective and clinical data of examinations of 58 (74,3%)
patients with POC in the anorectal zone after surgical cor-
rection of the ARM were studied. The following diagnostic,
tactical, technical and combined errors have been identified:

I. Diagnostic: insufficient assessment of the somatic
status, defects of neighboring organs and preoperative
examination of patients; incorrect X-ray placement of the
patient to determine the height of atresia; the extent of
stenosis or deviation of the anorectal angle; undiagnosed
congenital rectourethral fistulas (RUF); inaccurate
identification of the anomaly; incomplete identification of
the causes and poor-quality analysis of complications after
the initial correction of the ARM.

II. Tactical: incorrect choice of indications, access,
radical method of surgery or colostomy when correcting
a defect and complications; excessive attempt by perineal
access to search for a high atresia blind end of the intestine
which in most cases leads to damage to the muscles of the
sphincter; insufficient qualification of the surgeon.

III. Technical: incorrect choice of surgical access,
violations of the technique of surgery leading to early
POC: necrosis of the stump of the reduced intestine as
a result of underestimation of the condition of the arcade
vessels of the mesentery and, as a consequence, impaired
blood supply in the reduced intestine; pelvic peritonitis
in the early postoperative period; damage to the muscles
of the sphincters as a result of excessive divulsion during
intraperitoneal tunneling with a high form of atresia;
complete overgrowth of the pelvic floor after repeated

correction; accidental injury of the urethra during repeated
mobilization of the colon against the background of
amassive adhesive process at the bottom of the pelvis; extra-
sphincter reduction of the distal part of the colon; relapses
of recto vestibular fistulas (RVF) and ARM due to technical
errors of the operation, inadequate choice of method and
access; chronic ischemia of the reduced intestine after
repeated mobilization and reduction of the short remnants of
the colon; intestinal tension or hyperextension of mesenteric
vessels and significant intersection of major vessels, leading
to impoverishment of blood circulation.

IV. Combined—this includes a combination of all types
of errors.

In a number of cases, diagnostic errors led to tactical
ones regarding the choice of access, and they, in turn, led to
technical ones. As a result, the following diseases occurred:
stenosis of the anus and rectum; secondary megarectum, which
occurs at a late date; prolonged inflammatory processes in the
area of the perineal wound in the early postoperative period;
discrepancies in the sutures of the wound often occurring
against the background of poor preoperative preparation;
deformation of the anus with cicatricial degeneration of the
external sphincter and defects of the recto-vaginal septum
after multiple perineal proctoplasty. The development of
the scarring process is caused by tension of the mesentery
and insufficient blood supply to the wall of the lowered
colon. Defects in the septum of the perineal organs are
anatomically manifested in the form of an “artificial cloaca”,
and clinically — incontinence of feces and gas. Excessive
mucosa of the rectum that occurs after the rectum is reduced.
Pararectal fistula that occurs in the early postoperative period
against the background of increased pressure by fecal masses,
“stones” or during retraction of the reduced intestine, leads
to partial divergence of the anastomosis sutures. A pararectal
fistula against the background of an inflammatory process or
with an enema forms a course in the direction of the perineum
and opens far from the anus or the gluteal region. Thus, local
manifestations of secondary deformities and pathological
conditions of the studied 78 patients were diverse. Our clinical
data on the type and number of pathological conditions
(nosology) leading to postoperative AAS during surgical
correction of ARM in children are shown in Table No.1.

Table No.1
Types and number of pathological conditions leading to POAAS

Ne Types of complications n %
1 Recto vaginal septum defect 6 7,6
2 Relapse RVF 10 12,8
3 Scarring of the anus and vagina 7 8,9
4 Untreated stenosis of the anus and rectum 12 15,4
5 Prolonged stenosis of the anus and rectum 5 6,4
6 The acquired «Artificial cloaca» 3 3,8
7 Postoperative anus dystopia 5 6,4
8 Relapse of RVS 7 8,9
9 Extra-sphincter reduction of the colon 3 3,8
10 Pararectal fistula with deformity of the anus 2 2,5
11 Scarring of the anus 7 8,9
12 Retention of the mucosa of the reduced intestine 7 8,9
13 Deformity of the anus with scarring of the external sphincter 4 5,1

Total 78 100%
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Thus, based on all the reasons listed for the unsatisfactory
functional results of PONAS, we distinguish into two groups
of patients: directly related to diagnostic, tactical and
operational-technical errors and not related to them.

The first group of causes of PONAS include
intraoperative trauma, unsuccessful repeated operations

Patient D. 9 years old;
The reason is a technical error:
1) incomplete mobilization
of a high form of RVS

Patient S. 15 years old.

tactical errors:

2) omissions of anterior RVS,
levatoroplasty and the imposition 2) omission of anterior
of a sigmostomy levatoroplasty,

led to AAS moving the anus in 3) suppuration of the

front postoperative wound led to US

and the "artificial cloaca"

Patient H.2g. Reason:
technical errors in STD,
incomplete strengthening of
the external sphincters and
excess mucosa at the perineal
stage of pathology correction
led to US and the retention of
the mucous membrane of the
anus.

Patient H.4g. Reason:
technical errors in the
correction of the fistless
form of the MACAW and
underestimation of coccyx
agenesis. With STDs at the
perineal stage — the omission
of sphincterolevatoroplasty
led to US and gaping and
deformity of the anus

The reason is technical and

1) incomplete mobilization of the

and purulent-inflammatory complications due to diagnostic,
tactical and technical errors that lead to stenosis or dystopia
of the anal canal, deformation of the parotid region,
prolapse of the mucosa of the rectum, relapse of the fistula
into the urinary or genital system.

We give clinical examples (Fig. 1):

™ T—

Patient S. 7 years old.
The reason is diagnostic and
tactical errors: 1) doubling of the
vagina and

Patient S. 6 years old.
The reason is diagnostic and
technical errors:
1) incomplete mobilization of the

rectovaginal fistula, incorrectly RVS,
diagnosed as "RVS", 2)omission of anterior
2) unreasonable choice of levatoroplasty,

method,
3) intraoperative trauma.
4) suppuration of wounds led to
US and the "artificial cloaca".

3) suppuration of wounds with
divergence of sutures led to US
and rectal stenosis

Patient M.12I. The causes of

Patient M.12l. Causes of
diagnostic and tactical errors
in determining the height
of the fistless form of ARA;
underestimation of coccyx and
sacrum agenesis and STD at
the perineal stage omission
of anterior and posterior
levatoroplasty led to NAS and
deformity of the anus

diagnostic and tactical errors
in the correction of the fistless
form of ARA; in PD of extra-
sphincter bowel reduction and
the formation of a pararectal
fistula led to US and dystopia
and deformity of the anus

Fig.1. Pathological conditions leading to PNAS, due to diagnostic and technical errors
and complications after the primary correction of rectovestibular fistula-A); and high swish
and non-fistulous forms of anorectal atresia -B).

The second group of causes of PNAS included:
violations of the innervation of the pelvic organs due
to thickening of the terminal thread of the spinal cord;
underdevelopment of the caudal spine (aplasia or agenesis
of the sacrum and coccyx) and muscle structures of
the sphincter apparatus (aplasia or hypoplasia of the
muscle complex); violation of the innervation of the
pelvic organs, despite correct primary or repeated
anorectoplasty (Fig.2).

Among the congenital pathology leading to PNAS,
in 21 (26.9%) of the re-operated patients, we revealed
agenesis of the coccygeal and sacrococcygeal vertebrae.

Treatment. Based on a comprehensive examination of
78 patients who underwent repeated operations, tactical

approaches to surgical correction were developed,
diagnostics and methods of surgical correction, intra-
and postoperative measures of prevention of POAAS
for each group of patients were optimized. Depending
on the severity of POAAS, indications for conservative
(rehabilitation) and surgical (re-correction) treatment are
optimized.

During the surgical correction of POAAS, we have
always sought to ensure the safety of the sphincter
apparatus of the rectum, to understand the subtleties
of the topographic and anatomical relationships of the
perineal organs, to restore the physiological state of
the created rectum and anus, to prescribe adequate
rehabilitation treatment.
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Spinal anomaly

Absence of the right
half of the sacrum

Sacral agenesis

Teratoma of the
sacrococcygeal region

Hypoplasia Thickening of the
muscle terminal thread
complex

Fig. 2. Congenital pathologies leading to US (uncontrollable) against the background of impaired
innervation of the pelvic organs, underdevelopment of the caudal spine and muscle structures
of the sphincter apparatus.

Indications for surgical treatment of the first group of
patients were determined by the severity of damage to the
muscular structures of the anal sphincter, deformation of
the anorectal area and mucosal prolapse. In the absence
of pronounced deformity, treatment was started with
conservative measures, and if they were ineffective,
repeated correction was performed. Augmentation of
the anal canal with boughs of increasing diameter from
the 14th day after surgical treatment, the use of ointment
and rectal candles with lidase. Electrical stimulation of
the anal pulp. Rectal gymnastics and training enemas
according to the principles of biofeedback for children
older than 3-5 years. Development of an individual regime
for a patient with an extremely severe form of the defect.
In the presence of deformity (stenosis, ectopia, fistulas,
defects) and mucosal prolapse, surgical treatment was
performed regardless of the degree of damage to the
sphincters.

For the prevention of PO during repeated corrective
operations, we used the following techniques and
intraoperative tactics: if possible, when correcting
complications, do without abdominal access; to preserve
full blood supply and innervation of the perineum, strive
for minimal tissue dissection; accurately remove the rectum
through the center of the retaining muscle complex; strive
to restore the physiological anorectal angle; preservation
of the internal anal sphincter; eliminate tension in the area
of the newly formed neoanus. We performed repeated
corrective operations with a smaller choice of proctoplasty

62

in the classical version against the background of gross
scarring of perineal tissues (Fig. No.3).

At the same time, we obtained significantly better
results of treatment of children (Table No. 2).

Thanks to the optimization of diagnostics, tactics,
methods of surgical correction and postoperative measures
for the prevention of complications in the first group of
patients, it was possible to correct PNAS in 36 cases out
of 50, which is 86.2% of cases of good and satisfactory
results. The optimal criteria were: optimization of the
quality of preoperative diagnosis, preparation of the patient
for surgery; timely detection of concomitant anomalies
of other organs and systems, professional training of
the surgeon, the adequacy of the choice of tactics and
techniques for performing corrective surgery, high-quality
rehabilitation treatment.

The second group consisted of 21 (26,6%) patients with
PNAS due to congenital inferiority of the rectal locking
apparatus in combination with regional malformations
(aplasia, agenesis of the sacrum and coccyx, hypoplasia of
the muscular complex); violation of the innervation of the
pelvic organs, NC remained for a long time, despite correct
primary anorectoplasty. In this group of patients, in 13
patients with coccyx agenesis, the anococcegial ligament
was additionally restored during repeated corrective
surgery. In this category of patients, prolonged electrical
stimulation of the anal pulp, rectal gymnastics, training
enemas, individual lifestyle, neurological treatment for 3
years led to a satisfactory result in 30% of cases.
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Table 2
The results of surgical treatment of US in the first group of patients
L Conservative treatment and methods Resilts, numboer of patients Total (n,
Complication of repeated correction (n, %) %)
P Good | Satisfied | Unsatisfied | °
1. Without significant damage to|Conservative(bougie, anal pulp ESM, 14 7
the external sphincter and slight|physiotherapy, rectal gymnastics and (24,1) (12) - 21 (36,2)
deformities of the anus (US 1 degree) | training enemas, neurological treatment) ’
2. Significant damage to muscle|Removal of excess mucosa + 9 7 3
structures + mucosal retention |levatoroplasty or angioplasty + (15.5) (12) (5.2) 19 (32,8)
(US 1-2 degrees) conservative ’ ’
3. Significant damage to muscle |Anterior or posterior sagittal access is 8 4 2
structures + scarring of the anorectal | performed by sphincterolevatoroplasty (13.,8) (6,9) (3,4) 14 (24,1)
area (AAS 2-3 degrees) otoplasty + multiple conservative ’ ’ ’
STD, SARP, SARP or ARP with
4.MNoBpexaeHnss Bcex arneMeHToB |reconstruction of the anus with
: 2 3 5
3anupatensHoro annapata (HAC 3 |restoration of the puborectal loop, -
; ; (3.4) (5,2) (8,6)
cTeneHn) anatomical defects + multiple
conservative treatment
31 58
TOTAL (53,4) 19(32,8)| 8(13,8) (100)

Thus, tactical approaches to surgical correction of
postoperative complications in the anorectal zone in
children, leading to US, are not limited to improving
surgical techniques, studying the causes of errors,
complications, identifying congenital comorbidities, as
well as during repeated operations to develop intraoperative
and postoperative measures for their prevention, medical
and social rehabilitation of patients.

Conclusions
1. Indications and the choice of method for repeated
correction of pathological conditions in the anorectal zone
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PE3VJILTATH XIPYPTTYHOT KOPEKIIII NICISIONEPALINHAX YCKJIATHEHD IPU AHOPEKTAJIBHIN
MAJb®OPMAIII V JITEN

A. K. Xampaces, /. b. Paxmonos, Y. A. Xampoce

TamkeHTCHKHIA MeAiaTpUYHHIT MeAUYHUIH IHCTUTYT,
CamapkaHACBKHIi Jep:KaBHUI MeTUYHMIT YHIBepcUTET
(M.TamkeHT, Y30eKHCTaH)

Pesrome

AKTyanbHOIO IIPOOIEMOIO TUTSAYOT Xipyprii 3aIMIIaeThCsl BUCOKA YacToTa micisonepauniiinux yckiaaanens (II0Y) B aHopekTasbHii
30Hi. 3a/I0BIIbHI pe3y/IbTaTH MiCIs OJHOPA30BOT0 BTpy4yaHHs cTaHoBIATh 50-80%. ITicis xopekuii ATIM y 30-60% nauienTis crocre-
piratotbcs QyHKLIIOHATBHI HOPYIICHHS CIHKTEPHOrO anapary npsiMol KHIIKH, 110 B OAAIBIIOMY IPH3BOJUTH 10 HETPUMAHHS Kaly
(HK) i xponiunux 3anopis (X3). PerpocrnekTuBHO MpoaHaii30BaHO MPUYMHU HAHOLIBII MOMIMPEHUX PEIUANBYIOUNX TaTOIOTTYHUX
CTaHIB aHOPEKTAIBHOT 30HHM Yy JIITEH, a TAKOXK TAKTUYHI IIPUHOMH, METO/IU IIPOrPAMHOI KOPEKIIii Ta pO3MISIHYTO HUTSAXH X HPOBITaKTHKH.

Mera — nokpaiieHHs pe3yJabTaTiB XipypriuHoi kopekuii micisionepariinux yckiaanens (IIOY) B aHopekTasbHii 30H1 y iTeid.

Marepiain ta meroau. O6crexero 78 xBopux 3 [I0Y B aHOpekTalbHii 30Hi MiCJIsi HIEPBUHHOI Ta IOBTOPHOT KOPEKIT aHOPEKTaIbHUX
manbpopmaniit (APM). IIposeneno 197 pekoHCTPpYyKTUBHUX onepaniil. JiarHOCTHYHUN aJIrOPUTM CKIIaJaBcs 3 KIiHIYHOTO,
PpeHTreHoIoriuHoro, 1aboparopuoro oocrexents, MPT Ta eHI0CKOIIUHI METOHU JOCITIKEHHSI.

JlocnmipkeHHsT BUKOHAHO BiAnoBiaHo 1o npuniumniB [enbcincpkoi dexnaparii. IIpoTokon nocmimkeHns cxpajieHo JlokanbHUM
ernuauM komiterom (JIEK) Bcix ycranoB, mo 6epyTh y4acTb y gociijukeHHi. Ha npoBeaeHHs 10CTiIKeHb 0yI0 OTpUMaHO
noiHpopMoBaHy 3roy OaTbKiB HiTei.

Craructudny oOpoOKy pe3yabTaTiB JOCIIHKSHHS IPOBOIMIN CTAaHIAPTHUMH METOJaMH 3 PO3PaxyHKOM aOCOIFOTHOI KiJIbKOCTI
CIHOCTEpeKeHb () Ta BiZICOTKOBOTO cITiBBigHOMICHHS (%).

Pesynbratu Ta 00roBopeHHs. AHai3 BiIJaJIeHUX Pe3ybTaTiB Micis MEPBHHHOT Ta MOBTOpHOI Kopekuii APM mokasas, 1110
HEI0CTOBIpHA MEPBUHHA iarHOCTHKA, HeaJIeKBaTHA Iepe/onepaiiiiHa miAroroska, BUOIp METOLy oneparii Npu3BeIn 0 PO3BUTKY
nicisionepaniiHol HexocrarHoCTi anabHOTO chinkrepa (THAC), o BuMaraio npoBeaeHHs BEIUKOT KIIbKOCTI TOBTOPHUX OIEpaLliil.
BuBUYEHO MPHYNHH YCKIIaAHEHb, TPOAHATi30BaHO TOMHJIKH, ONTHMi30BaHO MOKAa3aHHs, TEPMiHH, JOCTYIIH, 00CAT Ta METOAH TOBTOPHOT
ornepaii. OnTuMizaitis TAKTHYHUX iIX0/iB, METOIB Xipypri4HOro Ta peabiIiTaliiiHOro JTiKyBaHHsI CIPHSIINA MOKPAIAHHIO PE3y/IbTaTiB
nixysauns [THAC no 85,3%.

Bucnosku: 1. I[Toka3anHs Ta BUOIp METOy TIOBTOPHOI KOPEKLiT MAaTONOTIYHUX CTaHIB aHOPEKTAIbLHOI 30HU Y JIiTeH BU3HAYAIOTHCS
3 ypaxyBauusm ctynenst [IHAC. 2. AHaJti3 npuuuH NOMUIOK, ONTUMI3allis AiarHOCTUKH, TAKTHKH IHTpaoIepawiiHoi XipypriuHol Kopek-
il Ta micnsonepaifHux npoQiIaKTHYHUX 3aX0/(iB CIPUSIIOTH MOKPAICHHIO PE3YJIbTaTIiB TiKyBaHHs AiTel. 3. OnTUMI3allis TAKTHIHIX
ITIXO/iB, METO/IB Xipypri4HOro Ta peabiniTauiiiHOro JiKyBaHHsS NPU3BENa JI0 MOKpaIeHHs pe3ynbTaTis JikysanHs [THAC no 85,4%.

KuarouoBi cj1oBa: anopexronnactuka; micisonepaniiHi yckiiaHeHHs; aHOPEKTATbHI BajH; KOPEKILis.
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