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ABSTRACT

BACKGROUND: Restorative proctocolectomy with ileal pouch—anal anastomosis is a prominent treatment for adult patients
with ulcerative colitis and familial adenomatous polyposis, with satisfactory functional outcomes. In literature, that technique
in pediatric practice is described; however, in the domestic literature, there is no mention of ileal pouch-anal anastomosis in
children.

AIM: This study aimed to examine the outcomes of ileal pouch—anal anastomosis in pediatric patients.

MATERIALS AND METHODS: The study comprised 33 patients with an ileal pouch-anal anastomosis between January 2019
and June 2023. At the time of the ileal pouch—anal anastomosis, the average age was 13 (+5) yr. Patients were followed for an
average of 17 (+14) months.

RESULTS: Patients with ulcerative colitis underwent three-stage surgical interventions more often than patients with another
diagnosis (90% vs. 4%, p < 0.0001), and the mean duration of surgery in ulcerative colitis patients was shorter than in patients
with polyposis syndromes or total agangliosis: 173 (+57) min versus 280 (+73) min. Late complications were reported in five
(15%) patients undergoing ileal pouch—anal anastomosis. After the ileal pouch—anal anastomosis, analysis of patient question-
naires revealed that children had satisfactory functional results.

CONCLUSIONS: Several encouraging studies have confirmed good functional outcomes after ileal pouch—anal anastomosis.
Our findings suggest that ileal pouch—anal anastomosis in children is associated with favorable results

Keywords: proctocolectomy restorative; familial adenomatous polyposis; ulcerative colitis; total colonic aganglionosis;
children.
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AHHOTALMA

AxtyanbHocTb. KononpoKTakToMus ¢ (OpMMPOBaHMEM Ta30BOTO TOHKOKWLLEYHOrO pe3epByapa 3aHUMaeT JIMAMPYIOLLYIO
MO3WLMI0 NP JIeYEHUM B3POCTIbIX NALMEHTOB C S3BEHHBIM KOJUTOM W afleHOMAaTo3HbIM MOJIMMO3HBIM CUHAPOMOM U UMeeT
YOO0BNETBOPUTENbHBIE (DYHKUMOHANbHbIE pe3ynbTathl. B 3apybexHoli niutepatype onmcaHo NMPUMEHEHWE YKa3aHHOW MeToau-
KM 1 B NEeAMATPUYECKOI NPAKTUKE, OAHAKO B OTEYECTBEHHOW IMTEPATYpE YNOMMHaHME 0 (GOPMUPOBAHNUW Ta30BbIX TOHKOKM-
LUEYHbIX pe3epByapoB Y AeTeil OTCYTCTBYeT.

Lienb — aHanu3 cobcTBeHHbIX pe3ynbTaToB pOPMMPOBaHMS TOHKOKULLEYHBIX Pe3epByapoB Y NaLMEHTOB [ETCKOro Bo3pacTa.
Matepuansl u MeTopbl. B peTpocneKkTuBHOE McCnefoBaHWe BKIlOYEHO 33 maumeHTa, KOTOpbIM B nepuop ¢ sHeaps 2019 r.
no mioHb 2023 r. npoBeieH0 HOpMUPOBaHKE Ta30BOr0 TOHKOKULLIEYHOTO pe3epByapa. CpeaHuiA BO3pacT NaLUMeHTOB Ha MOMEHT
(hopMMPOBaHMA TOHKOKULLEYHOrO pe3epByapa coctaBun 13 (+5) net. MeanaHa HabntoaeHus 3a naumeHTamm — 17 + 14 Mec.
Pesynbrathl. MaumeHTaM c S3BEHHBIM KONMMTOM Yallie, YeM MauMeHTaM C ApYrMU AMarHo3aMu NpoBOAMAUCHL 3-3TamHble
onepatuBHble BMeLwatenbctBa (90 % npotvs 4 %, p < 0,0001), B cBA3M € 3TUM cpefiHee BpeMs HOPMUPOBaAHWUA Ta30BOrO
TOHKOKMLLIEYHOr0 pe3epByapa Y MaLMEHTOB C A3BEHHLIM KOJIMTOM KOpOYe, YeM Y MALMEHTOB C MOAMMO3HBIMUA CUHAPOMaMK
UMW TOTaNbHLIM araHrno3oM — 173 (x57) Mun npotue 280 (+73) MuH. U3 33 nauMeHTOB € TOHKOKULIEYHLIM pe3epByapoM
Mo3JHWe 0CNOXHEHNS 3aperucTpupoBaHbl ¥ 5 (15 %) naumeHToB. AHanM3 aHKeT MALMEHTOB NOKa3al, YTo AETW B HaLUEM UC-
Cnefj0BaHUU UMEIOT YL0BNETBOPUTENbHbIE DYHKLMOHANBHBIE Pe3ynbTaThl NOC/E NPOBELEHHON ONepaLyu.

3aknioyeHne. Mbl 06nagaeM [0CTaTOMHBIM KONMYECTBOM OBHafeXMBAOLLMX UCCNEA0BaHNN, NOATBEPKAAIOLMX XOPOLLMe
QyHKUMOHaMbHbIE UCXoAbl Nocne (OPMUPOBaHMS Ta30BOr0 TOHKOKMLLEYHOrO pe3epByapa, B TOM uucrie M y aetei. Hawe
“ccnefoBaHue NoKasano, yto hopMUpoBaHWe TOHKOKULLIEYHOTO pe3epByapa Yy AeTel B HALIeN KIIMHUKE COMPSIKEHO C Y0B-
NETBOPUTENbHBIMU Pe3yNibTaTaMu.

KntoueBble cnoBa: Ta30BbI TOHKOKULLEYHBIN pesepsyap; a[1eHOMAaTO3HbIi NONUMO3HbIN CUHOPOM; A3BEHHbIN KONUT; TOTalb-
HblIW araHrnuos; AeTu.
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INTRODUCTION

Restorative proctocolectomy with ileal pouch-anal
anastomosis (IPAA) has taken a leading position in the
treatment of ulcerative colitis (UC) and familial adenomatous
polyposis (FAP) in adults because of satisfactory functional
results [1, 2]. This technique is gaining popularity in pediatric
practice, including the treatment of UC, FAP, and total colonic
agangliosis (TCA) [3-5].

Historically, IPAA formation was proposed to restore
anal defecation in patients after proctocolectomy in UC,
a chronic autoimmune disease of the colonic mucosa.
The prevalence of UC in children and adolescents ranges
from 31 to 75 per 100,000, with an annual increase in
incidence [6]. Approximately 20% of UC cases manifest in
childhood, which have a more severe course than adults.
In addition, nearly 13% of children require colectomy within
3 years of diagnosis [7, 8]. Most UC cases are treated
conservatively. The need for surgery arises when therapy is
ineffective, steroid dependence and resistance develop, and
intestinal complications such as toxic megacolon with colonic
perforation or intestinal bleeding occur [9].

FAP is a rare an autosomal dominant disease
characterized by the development of hundreds of thousands
of colorectal adenomas and a 100% risk for colorectal cancer
without timely radical surgical intervention. FAP is caused by
mutation in the APC gene and occurs in 1 of 10,000 newborns.
FAP is the second most common cause of colorectal cancer
among hereditary syndromes and is responsible for 1% of
all colorectal cancers [10]. The disease has a 50% chance
of being inherited from a parent, and 20%-30% of cases
can develop so-called new germinal mutations, or de novo
mutations, characterized by the emergence of the disease in
a person with no family history of FAP. The only treatment
option for FAP is proctocolectomy [4].

Figure. Schematic view of J-pouch: 7 — J-pouch; 2 — ileal
pouch-anal anastomosis; 3 — anal sphincter; 4 — linea dentate;
and 5 — anal canal

PucyHok. CxeMaTuuHoe M300paxeHue Ta30BOro TOHKOKMLLIEYHO-
ro J-pesepByapa. 1 — Ta30Bblii TOHKOKMLUEYHBIA J-pe3epByap
13 NOAB30LLHON KULLKY; 2 — pe3epByap0-aHabHbIii aHacTOMO3;
3 — CUHKTEpHbIN annapar; 4 — 3ybyaTas MHNS; 5 — aHasbHbIN
KaHan
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TCA is a rare severe congenital anomaly, which occurs
in 1 per 50-100,000 newborns. TCA has a high mortality
rate (up to 10%) because of the development of intestinal
obstruction, Hirschprung-associated enterocolitis, and
genetic syndromes that aggravate the overall condition of
the patients [5]. Currently, straight ileoanal anastomosis
is the main method of the surgical correction of this
malformation, which often leads to unsatisfactory
functional results and dictate the need to search for new
solutions.

Despite the widespread introduction of pouch surgery
globally, IPAA is associated with a high incidence of
postoperative complications, which is reflected in many
foreign studies [1, 11, 12]. In the Russian literature, the
analysis of complications in adult patients after IPAA in
patients with UC was detailed in the study by S.I. Achkasov
et al. [13]; however, this surgery was not mentioned in
pediatric patients.

This study aimed to analyze the results of proctocolectomy
with IPAA in pediatric patients.

MATERIALS AND METHODS

A retrospective study was conducted, including 33 patients
aged <18 years who restorative proctocolectomy with ileal
pouches between January 2019 and June 2023.

Brief description of surgical technique

After proctocolectomy (two-stage procedures), pouch
formation was started from the distal parts of the ileum.
To ensure adequate mobility of the small intestine and
its mesentery for subsequent adequate relegation to the
small pelvis, the small intestine mesentery was mobilized
from the retroperitoneal space. The J-shaped configuration
of the pouch was achieved by folding the terminal ileum
into a J-shape with a total length of 12—-15 cm. An incision
was made along the antimesenteric margin for subsequent
insertion of the linear stapling apparatus, and two
subsequent suturing of two adjacent sections of intestine
were performed. Then, the pouch was lowered to the
pelvis under visualization to avoid pouch torsion, followed
by IPAA (hardware or manual), most commonly at a height
of 1-2 cm above the dentate line (Figure). The descriptive
characterization of the patients and the studied factors is
presented in Table 1.

All patients with IPAA underwent a comprehensive
evaluation before prophylactic ileostomy closure,
particularly clinical examination (inspection and rectal
examination to assess the condition of the anastomosis),
contrast radiography of the pouch (pouchography) to
exclude suture and anastomosis leakage, and endoscopic
examination of the pouch to assess the condition of the
pouch mucosa, patency of the anastomosis, and condition
of the anal canal.
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Table 1. Descriptive characteristics of patients who underwent the restorative proctocolectomy with ileal pouch-anal anastomosis,

n =233 (100 %)

Tabnuua 1. OnvcaTenibHas xapaKTepUCTMKa NaLMEeHTOB, NepeHeclunx GopMMpoBaHMe Ta30BOM0 TOHKOKMLLEYHOTo pe3epByapa, n = 33 (100 %)

Factors Significance
Sex, m/f 17/16
Mean age at pouch construction (+SD), years 13 (£5)

Body mass index at pouch construction, median [25" and 75" percentiles]

17.1[16-20.6]

Diagnosis:
Familial adenomatous polyposis 20 (61%)
Ulcerative colitis 10 (30%)
Total colonic agangliosis 2 (6%)
Juvenile polyposis syndrome 1(3%)
Mean duration of ulcerative colitis before ileal pouch—anal anastomosis (+SD), months 58 (£37)
Mean time from colectomy to ileal pouch—anal anastomosis (for patients with ulcerative colitis) 16 (£10)
(+SD), months
Preoperative use of steroids (for patients with ulcerative colitis), n 10 (100%)
Preoperative use of immunosuppressive therapy (for patients with ulcerative colitis), n 8 (80%)
Preoperative use of biologic therapy (for patients with ulcerative colitis), n 9 (90%)
Associated pathology:
Papillary thyroid cancer 1
Overweight (BMI >25) 2
Grade | obesity (BMI 31) 2
Type 1 diabetes mellitus 1
Pulmonary artery stenosis 1
Body weight deficiency (<3 percentile), familial adenomatous polyposis/ulcerative colitis 7 (21%) 5/2
Mean hemoglobin at the time of pouch formation (+SD), g/L 123 (£16)
Mean hemotocrit at the time of pouch formation (+SD), % 38 (z4)
Median white blood cell count at the time of pouch formation, x10%/L 6.3 (5.6-8.3)
Platelet count at the time of pouch formation, median [25" to 75 percentiles], x107/L 332 [279-444]
Mean albumin at the time of pouch formation (+SD), g/L 41 (£3)
C-reactive protein at the time of pouch formation, median [25™ to 75th percentiles], mg/L 0.8 [0,3-3.4]
Surgical access:
Laparoscopic 18
Open (until 2020) 15
Pouch—anal anastomosis technique:
Handsewn 22
Stapled 11
Mean procedure time (£SD), min 247 (+84)
Length of stay median [25"-75™ percentiles], days 12 [10-14]

Statistical analisis

Available data were extracted from paper and
electronic patient records and entered into an Excel
spreadsheet. Data analysis was performed using
GraphPad Prism version 9.3.1 (GraphPad Software, USA).
Descriptive statistics were performed: after estimating the
distribution (normal or non-normal), quantitative indicators
were described, indicating the median (with interquartile

range) for parameters with non-normal distribution and
the mean (with standard deviation) for those with normal
distribution. Sub-analyses were performed to compare
the characteristics of surgical intervention according to
diagnosis (UC, FAP, and TCA) using the Mann-Whitney
test. Between-groups differences were considered
statistically significant at p < 0.05.
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RESULTS

Immediate results

In most cases of FAP and TCA, a two-stage surgery was
performed, proctocolectomy with IPAA and loop ileostomy
followed by intestinal stoma closure. Patients with UC were
statistically significantly more likely to undergo a three-
stage procedure (colectomy, proctectomy and ileostomy
followed by ileostomy closure) than patients with other
diagnoses (90% vs. 4%, p <0.0001). Colectomy was
indicated for patients with UC who had ineffective medical
therapy (9) and colonic perforation (1). The mean time to
reconstructive surgery (IPAA formation) from the time of
colectomy in three-stage procedures was 16 (+10) months.
The mean duration of the pouch-anal anastomosis in
patients with UC is shorter than that in patients with
polyposis syndromes and TCA, i.e., 173 (£57) min vs. 280
min, because of earlier colectomy in patients with UC. The
mean duration of laparoscopic procedures was longer than
that open procedures, i.e., 277 (£96) vs. 212 (x51) min
(p = 0.02).

The mean follow-up following IPAA was 17 + 14 months.
Of these, the ileostomy was closed in 28 (85%) patients as
of June 2023. The median time following stoma closure was
7.5 (3-12) months.

Early postoperative complications were observed in
3 (9%) patients. Of these, 2 (6%) children with infravesical
obstruction required a transurethral bladder neck incision with
complete restoration of urination. According to catamnestic
observation data, one patient had no urinary incontinence.
According to the ultrasound of the urinary organs, no residual
urine was found in the bladder, and the collecting system
of the kidneys was not enlarged (duration of catamnesis
was 28 months). The second patient was lost to follow-up
when reaching the age of 18. One patient (3%) experienced
anastomotic leakage with abscess, which required antibiotic
therapy followed by secondary sutures. At the control visit,
the anastomosis was found to be intact, and the ileostomy
was closed after 4 months.

Tom 13, N¢ 3, 2023
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Long-term results

Late complications were reported in 5 (15%) of
the 33 patients with IPAA. In 2 (6%) patients with FAP,
pouchitis (inflammatory changes in the mucosa of the small
intestinal pouch) was diagnosed by endoscopy 8 months
after stoma closure, requiring antibacterial and anti-
inflammatory therapy. Small bowel obstruction occurred
in 2 (6%) patients following open (1) and laparoscopic (1)
surgeries. These patients underwent surgery laparotomy.
One patient (3%) with FAP required dissection of the
anastomotic stricture 6 months following stoma closure
because of severe stenosis of the pouch—anal anastomotic
area. Constriction of the pouch-anal anastomosis was
diagnosed in 12 (36%) patients. All cases required a single
anastomotic bougie during routine endoscopic inspection
of the pouch, which did not delay the timing of ileostomy
closure.

Functional results

A survey of patients who underwent reconstructive
surgery with ileostomy closure was conducted to assess
functional outcomes. A questionnaire (pouch functional
score) created by leading pouch surgeons R.E. Lovegrove
and V.W. Fazio, published in the British Journal of Surgery
Society in 2010 and validated in adult patients with IPAA
[14], was used. Owing to the lack of validated scales to
assess functional outcomes in children with IPAA, a survey,
based on the pouch functional score and experience, of
the main parameters characterizing functional outcomes
in children with IPAA was independently performed.
Responses were received from 18 patients. Indicators
such as daytime stool frequency, presence and frequency
of nocturnal defecation, daytime and nocturnal fecal
incontinence, need for day/night pads, episodes of
perianal dermatitis, and patients’ return to sports were
analyzed. The results of the survey are summarized
in Table 2.

Table 2. Functional outcomes of children after restorative proctocolectomy with ileal pouch—anal anastomosis, n = 33 (100 %)
Tabnumua 2. OyHKUMOHaMbHbIE pe3yNbTaThl AeTel nocse GopMUpOBaHMsA Ta30BOT0 TOHKOKMLLIEYHOTO pe3epByapa, n = 33 (100 %)

Parameters Significance
Mean daytime stool frequency (xSD) 5 (x2)
Mean nocturnal stool frequency (+SD) 1)
Daytime fecal incontinence, n 6 (33%)
Nocturnal fecal incontinence, n 3 (17%)
Need for daytime pad use, n 6 (33%)
Need for nocturnal pad use, n 5 (28%)
Sports, n 6 (33%)
At least one episode of perianal dermatitis (including postoperative period), n 8 (44%)
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DISCUSSION

Currently, the national literature does not mention
IPAA formation in children; however, foreign publications
demonstrated extensive experience in performing this
surgery, describing good functional results [15, 16].
According to the clinical recommendations of the
Association of Coloproctologists of Russia, IPAA surgery
enables controlled defecation through the anus, with
a defecation frequency of 4-8 times a day in adults and an
average daily volume of semiformal/liquid stool of 700 mL
per day, which is considered a satisfactory result. In the
analysis of the questionnaires, patients who underwent
IPAA formation had a mean stool frequency of 5 (+2) times
a day with the urge to defecate. Grade I-Il anal incontinence
and periodic nocturnal fecal incontinence were found in 6
(33%) and 3 (17%) patients, respectively [17]. The incidence
of perianal dermatitis was high because every patient with
at least one episode of perianal dermatitis, including the
early postoperative period, was included in the study. In
the long term, patients did not complain of any dermatitis
or discomfort in the anal area.

Despite encouraging functional results in our observation
and according to the literature, IPAA remains serious
procedure with a rate of pouch-related complications as
high as 75%. Several studies have analyzed complications
following IPAA formation in children [18—24]. For example, a
multicenter study from Japan analyzed outcomes following
IPAA in 212 children with UC. Bowel intestinal obstruction
(20%) and wound problems (15%) were the most common
early postoperative complications. According to the authors,
pouchitis occurred in 18% of the patients and fistulas related
to pouch in 13% [20].

A systematic review by J.D. Drews analyzed complications
after IPAA in 763 patients aged <21 years with UC and
FAP. The incidence of anastomotic leakage was as high as
10% for patients with UC and 5% for patients with FAP. In
patients with UC, the incidence of pouchitis varied widely (up
to 76%), significantly higher than that in patients with FAP
(12%). The incidence of stricture of the anastomosis reached
14%; however, in most cases, the structure was eliminated
with a single anastomotic dilatation [21]. In our observation,
1 patient had rigid stenosis of the anastomosis requiring
stricturoplasty, and 12 patients with anastomotic stenosis
were successfully treated with a single dilatation before
stoma closure.

Regarding strictures of pouch anastomosis,
Diederen et al. [22] revealed the outcomes after IPAA in
445 patients (adults and children) [22]. The study found
that childhood age was an independent risk factor for
the stenosis of the pouch—anal anastomosis (odds ratio
[OR], 4.22; 95% confidence interval [CI], 1.13-15.77;
p = 0.032). Why the incidence of anastomotic stricture is
so high in pediatric patients compared with adults remains
debatable. This may be due to the diameter of the stapler,

Vol. 13 (3) 2023
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traumatization of the mucosa by the stapler head, or other
peculiarities of the anastomotic technique [22]. However,
the high incidence of anastomotic strictures in children has
not be precisely explained.

Nyholm et al. [23] described the results of pouch-anal
anastomosis in 87 patients with UC, and the incidence of
postoperative complications reached 55%. The most common
complication in this cohort was small intestinal obstruction
(29%), which required surgical intervention. Polites et al.
[24] analyzed the incidence of postoperative complications
following pouch formation in 81 children with UC and FAP.
The complication rate was 54% [24].

Shannon et al. analyzed the results of the IPAA in
74 patients with UC [25]. The authors found a high incidence
of postoperative complications such as pouchitis (45%),
stricture of the pouch anastomosis (16%), fistulas related
to pouch (30%), intestinal obstruction (20%), and pouch
failure (14%).

Given the significant incidence of complications
following IPAA in children, factors associated with the risk
of postoperative complications must be determined. Some
authors have included obesity and immunosuppressive
and hormonal therapy in the preoperative period [26].
The administration of prednisolone at a dose >20 mg for
>6 weeks is known to increase the incidence of surgical
complications [27].

Dukleska et al. [28] found an association between
excess patient weight and the risk of repeated surgeries
for complications (OR, 3.34; 95% CI, 1.08-10.38; p = 0.04).
Huang et al. [29] analyzed whether the diagnosis and
complications following IPAA are related. The study included
79 children with UC (62) and FAP (17). Patients with FAP were
statistically significantly less likely to have pouchitis (8% vs.
49% with UC, p = 0.009) and less likely to be diagnosed
with pouch inefficiency (0% vs. 4% in UC, p < 0.001) [29].
In our observation, the overall incidence of pouch-associated
complications was 24%, which is comparable to published
data [13]. The incidence rates of complications such as
anastomotic leakage and intestinal obstruction were low at
3% and 6%, respectively.

The incidence of postoperative complications in
our sample does not exceed foreign literature data.
Nevertheless, the high rate of postoperative complications
requires research to identifying predictors of adverse
outcomes in children following IPAA formation. Undoubtedly,
the question of choosing a method of anal continence repair
with minimal postoperative complications and providing
patients with an acceptable quality of life remains a burning
issue in the practice of pediatric surgeons, which dictates
the need for studies comparing these two techniques and
the functional outcomes and quality of life of patients
following such surgeries. Further catamenial follow-up of
patients following IPAA formation will evaluate long-term
outcomes such as sexual dysfunction, fertility, and pouch
inefficiency.
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CONCLUSIONS

IPAA is a promising trend in pediatrics and is introduced
into the practice of pediatric surgeons worldwide. Published
studies confirm good functional outcomes after IPAA
formation in children, despite a relatively high percentage
of pouch-associated complications. However, surgeries of
this complexity should only be performed in specialized
centers with extensive experience in such reconstructive
procedures. This study showed that IPAA formation during
childhood is associated with satisfactory outcomes in the
patient population studied. Further studies will allow finding
the optimal variant of surgical treatment for this severe
category of patients, identifying predictors of complications,
and analyzing the long-term functional outcomes, including
the quality of life.
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