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Aim. To improve the results of surgical treatment for patients with severe non-cancerous diseases of the colon by developing and
implementing the new type of pelvic small intestine reservoirs.

Materials and methods. A new type of pelvic small intestine reservoirs has been developed and introduced into clinical practice
to improve processes of intestinal digestion, absorption, anal retention after radical surgery for ulcerative colitis, Crohn’s disease
with total colon involvement, familial adenomatous polyposis. Each of the reservoirs has been adapted to anatomical relationships
between the small intestine and the debuccalized surgical anal canal depending on a radical surgery extent and a functional state
of the small intestine. Pelvic small intestine reservoirs of a new type were used in 39 patients of the main study group, 21 (53.8 %)
men and 18 (46.2 %) women. The patients’ age ranged from 21 to 43 years. The comparison group consisted of 42 patients. The
patient groups were identical in terms of sex, age, diagnosis and complications of the underlying disease. Patients in the comparison
group differed in that they underwent the well-known “J”-shaped pelvic small intestine reservoir procedures.

Results. The number of postoperative complications was statistically significantly higher in patients of the comparison group
due to acute and chronic complications, 33.2 % and 10.4 %, respectively. Indicators of intestinal digestion, absorption and anal
retention were statistically significantly better in the majority of patients of the study group. The number of patients with | (mild)
degree of pathological post-colectomy syndrome was significantly higher in the study group, and the number of patients with
diarrheal syndrome and secondary anal incontinence syndrome was significantly lower. Positive results after the introduction
of a new type of pelvic small intestine reservoirs were obtained by applying the following basic principles of their formation:
the use of only known factors of physiological delay in the passage of contents through the small intestine, preservation of the
small intestine wall anatomical integrity, location of the small intestine reservoir at a certain distance from the upper border of
the rectal sphincters, as well as the reasonable expediency of choosing a method of forming the pelvic small intestine reservoir
depending on the patient’s anatomy.

Conclusions. The use of physiological factors of delayed passage of the contents in the small intestine, small intestine wall ana-
tomical integrity preservation in the formation of pelvic small intestine reservoirs of the new type, the reservoir location at a certain
distance from the upper border of the rectal sphincters has resulted in significant improvements in the functions of intestinal
digestion, absorption, and anal retention. Practical application of the new type of pelvic small intestine reservoirs has helped to
significantly decrease the incidence of postoperative complications from 33.2 % to 10.4 %, increase the number of patients with
post-colectomy syndrome of the | (mild) degree from 47.4 % to 86.4 %, reduce the number of patients with diarrheal syndrome
from 55.3 % to 8.1 %, and secondary anal incontinence syndrome from 36.8 % to 5.4 %.
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Ta30Bi TOHKOKULLUKOBI pe3epByapu HOBOro TUNY

B. M. MenbHuK, O. I. Monpa

Merta po60oTy - NoKpaLLUTK pesynbTaTi XipypriYHOro fikyBaHHs MavieHTiB i3 NPUBOAY TSHKKUX HEMYXAMHHWX 3aXBOPIOBaHb TOBCTOI
KWLLIKW LUNSIXOM PO3POBIEHHS Ta BNPOBaKEHHS Ta30BIX TOHKOKMLLKOBMX PE3EPBYapiB HOBOIO TUMY.

Marepianu i metoau. Po3pobneHo Ta BnpoBamkeHo B KIiHIYHY NpaKTVKy Ta3oBi TOHKOKWLLKOBI pe3epByapit HOBOTO Ty, LLO BUKO-
pucTanu Ans nokpaLleHHst nepebiry npoLEeciB KULLIKOBOTO TPaBEHHS!, BCMOKTYBaHHS!, aHaNbHOTO TPUMaHHS Micns pagvkanbHUX
onepaLiii, BUKOHaHWX i3 NPUBOLY BUPa3KOBOrO KoMiTy, XBOpobu KpoHa TOBCTOI KULLKW, MPW TOTANbHOMY YpaxeHHi, POAMHHOMY
afieHoMaTo3HOMy noninosi. KoxeH i3 pe3epsyapiB aganToBaHUN 40 aHAaTOMIYHUX 3B'A3KIB MixX Bigpi3kamu TOHKOI KULLIKK Ta de-
MYKO30BaHOrO XipypriYHOro aHasbHOro kaHasy 3anexHo Bif obcsary pagukanbHoi onepauii Ta 0cobnmeocTen yHKLiOHaNbLHOMO
CTaHy TOHKOI KWLLKMW. Ta3oBi TOHKOKMLUKOBI pe3epByapy HOBOrO TuMy BUKopucTanu y 39 nawieHTiB OCHOBHOI rpyni AOCHIMKEHHS
(21 (53,8 %) 4onosik i 18 (46,2 %) xiHokK). Bik nauieHTiB cTaHoBMB 21-43 poku. [lo rpynu NOPIBHSHHS 3any4nnm 42 nauieHTis.
3a cTarTio, BiKOM, AiarHo30M i yCKagHEHHS MW OCHOBHOTO 3aXBOPIOBAHHS rpyny XBOPKX 3iCTaBHi. [aLieHT rpynu nopiBHAHHS
BIZPI3HANMCS TUM, LLO Y HUX POpMyBany BigoMuiA J-nogdibHIA Ta30BWIA TOHKOKULLKOBUIA pe3epBayap.

Pe3yAbtatn. 3Ha4HO GinbLUOK | CTAaTUCTUYHO AOCTOBIPHOK Byna KinbKiCTb MicnsonepaLiiiuxX yeknagHeHb Y NauieHTiB rpynum no-
PiBHSIHHS, 30kpeMa aiarHocTtoBaHo 33,2 % roctpux i 10,4 % XPOHIYHMX ycknagHeHb. Y GinbLUOCTI NauieHTIB rpyni 4OCTIMKEHHS
3a(ikcoBaHO 3HAYHO KpaLLli Ta CTaTUCTUYHO JOCTOBIPHI NOKa3HWKM (OYHKLIT KMLLIKOBOTO TPaBMEHHS, BCMOKTYBaHHS Ta aHanbHOro
TPUMaHHS. Y rpyni AOCTiZKeHHS BiporiaHo GinbLue nauieHTiB i3 | (nerkvm) CTyneHem natonoriYHOro NOCTKOMNEKTOMIYHOTO CUHAPOMY,
[OCTOBIPHO MEHLLE XBOPWX i3 AiapeiiHM CUHAPOMOM i CUHAPOMOM BTOPWHHOI @HamnbHOI iHKOHTUHEHLi. [103UTUBHI pesynbTaTy
nicns BPOBaKEHHS Ta30BUX TOHKOKWLLKOBWX Pe3epByapiB HOBOTO TUMY OdepXanu 3aBOsK/ BUKOPUCTAHHIO TakX OCHOBHWX
MPUHLMNIB iX hOPMYBaHHS, SIK 3aCTOCYBaHHS NULLE BiLOMMX YNHHKIB (Di3ioNoriYHOi 3aTPUMKI MPOCYBAHHS BMICTY MO TOHKIA KILLILY,
30EpexEeHHs aHAaTOMIYHOI LLiNICHOCTi CTIHKM TOHKOI KMLLKW, pO3TallyBaHHs! TOHKOKWLLKOBOMO pe3epByapy Ha MeBHii BiACTaHi Bif
BEPXHbOI MEXi CAIHKTEPIB NPSMOI KWLLIKW, a TaKOX 3aBAsKM 0BrpyHTOBaHIN AoLinbHOCTI BUGOPY crnocoby hopMyBaHHS Ta3oBOMO
TOHKOKWLLIKOBOTO pe3epByapy 3anexHo Bi 0CODNMBOCTEN aHaTOMIYHMX 3B’13KiB BiApi3Ky TOHKOI KWLLIKM Ta Bigpiaky EMYKO30BaHOTO
Xipypri4HOro aHanbHOro kaHany, 0cobnmBoCTei (PYHKLOHANbLHOMO CTaHy TOHKOI KULLKK.

3anopisbkuint MeguuHniA xypHan. Tom 26, Ne 5(146), BepeceHb — xoBTeHb 2024 p.
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BucHoBKu. BukopucTtaHHs disionoriyHux akTopis 3aTpyuMKi MPOCYBaHHS BMICTY MO TOHKIN KULLLL, 36epeeHHst aHaTOMIYHOT Linic-
HOCTI CTiHKV TOHKOI KMLLIKU N Yac hopMyBaHHS Ta30BWX TOHKOKULLKOBWX pe3epByapis HOBOIO TUMY, po3TallyBaHHS pe3epsyapy Ha
MeBHiN BiACTaHi Bif BEPXHBOI MeXi CPIHKTEPIB MPSIMOI KULLKX CMIPUSINO iCTOTHOMY NOKPALLEHHIO (hyHKLLi KMLLKOBOTO TPaBMeEHHS,
BCMOKTYBaHHS, aHarnbHOro TpuMaHHs. BnpoBamkeHHs B KNiHIYHY NPaKTUKy Ta30BWUX TOHKOKWLLKOBWX pe3epByapiB HOBOMO TuMy
CMpYANO 3HAYHOMY 3MEHLLIEHHIO YACTOTU BUHMKHEHHS micnsonepawinHnx ycknaaHeHs (3 33,2 % Ao 10,4 %), 36inbLUEHHIO Kinb-
KOCTi MaLjieHTIB i3 NOCTKONEKTOMIYHAM CUHAPOMOM | (nerkoro) ctyneHs (3 47,4 % 1o 86,4 %), 3MEeHLLEHHHO KinbKoCTi NaLieHTiB i3
fiapenHum cuHgpomoM (3 55,3 % 1o 8,1 %), CMHAPOMOM BTOPUHHOI aHamnbHOI IHKOHTUHEHLT (3 36,8 % [0 5,4 %).

Pelvic small intestine reservoirs are formed after the
largest radical sphincter-preserving operation in colon
surgery — colectomy with ultra-low anterior rectal resection
and mucosectomy of the surgical anal canal [1,2,3,4]. This
operation is performed in severe non-tumorous diseases
of the colon: familial adenomatous polyposis, ulcerative
colitis, Crohn’s disease of the colon with total lesions in the
presence of chronic complications, or severe clinical course
in accordance with clearly defined indications [1,2,3,4,5].
The expediency of forming small intestine reservoirs after
colon removal is due to the need to improve the processes
of intestinal digestion and absorption in order to prevent
severe forms of post-colectomy syndrome occurrence.

The formation of the well-known “J”-shaped pelvic
small bowel reservoir is accompanied by quite frequent
postoperative complications: failure of the reservoir sutures
and the reservoir-anal anastomosis, significant disorders
of intestinal digestion, absorption, anal retention due to the
reservoiritis occurrence, decreased tone of the rectal sphinc-
ters, frequent bowel movements, diarrhea, and significant
loss of liquid chemistry [1,4,6,7,8]. The main reason for the
occurrence of complications and these pathological condi-
tions is due to a decrease and sometimes loss of contractile
capacity of the reservoir walls, its static load on the rectal
sphincters, especially during periods of cavity filling with
contents [1,3,8,9]. Reduction or loss of contractile function
is caused by disorders of innervation and blood supply to
the “J"-shaped reservoir walls which result from the known
features of its formation technique [1,6,8,9].

Given these negative consequences of the well-known
“J’-shaped pelvic small intestine reservoir formation, a new
type of pelvic small intestine reservoir has been developed.

Aim
To improve the results of surgical treatment for patients with
severe non-cancerous diseases of the colon by developing

and implementing the new type of pelvic small intestine
reservoirs.

Materials and methods

The authors include in the concept of “new type pelvic small
intestine reservoir” a new anatomical structure created in
the terminal part of the small intestine without violating the
anatomical integrity of its walls for physiological delay of the
content movement, rather than its accumulation, in order to
improve the processes of intestinal digestion and absorp-
tion. Thus, the new type of pelvic small intestine reservoir is
a structure that is more functional than anatomical.

In accordance with these provisions, the “Method for the
formation of a small intestine reservoir after colectomy and
rectal supraanal resection” was developed [10]. A compo-
nent of the reservoir was a system of fixed anatomical bends

of the small intestine, created by the type of cycloreservoir
using only serous-muscular sutures Fig. 1.

The system of anatomical bends consisted of three
smallintestinal loops arranged by a cycloreservoir type with
a length of 12—14 cm, which corresponded to the longitudi-
nal size of the terminal section of the small intestinal loops
in operated patients. This reservoir was formed in such a
way that its lower edge was proximal to 7-8 cm from the
edge of the small intestine segment. This made it possible to
form an ileo-endoanal anastomosis after the small intestinal
graft was placed into the pelvic cavity together with the
formed reservoir.

In the process of gaining experience in the formation
of this reservoir, the authors encountered some atypical
anatomical and functional conditions that increased the
technical difficulties of forming the reservoir and limited the
possibility of its use. The atypical anatomical and functional
conditions were a reduction in the small intestinal length due
to forced resection of its terminal section and “irritable bowel
syndrome”. Forced resection of the small intestine terminal
part during colectomy with rectal ultra-low resection was most
often performed in case of total Crohn’s disease of the colon
and terminal part of the small intestine. “Irritable small bowel
syndrome” was manifested by hypermotility, hyperperistalsis
of the small intestine, abdominal rumbling, significant loss
of fluid from the ileostomy in the range of 1.5-2.0 liters in
patients after colectomy and rectal resection of the obstruc-
tive type. Due to the reduction in the small intestinal length
and the presence of “irritable bowel syndrome”, it became
necessary to develop a pelvic small intestinal reservair, in
which the physiological delay in the movement of the small
intestine contents would be longer, and the processes of
intestinal digestion and absorption would be more intense.

For this purpose, a “Method of forming a small intestine
pelvic reservoir” has been developed [11]. The peculiarity
of the technique of its formation was the use of two factors
of delayed content movement: anatomical bends in the
terminal part of the small intestine and a retaining valve
located proximal to these bends Fig. 2.

The retaining valve of the original author’s design
was used [12]. Due to the two factors of delayed content
movement, the reservoir was sufficiently adapted to the new
anatomical relationships that arose after the radical stage
of surgery, which was expanded by resection of the small
intestinal terminal part and created favorable conditions for
improving the process of intestinal digestion and absorption,
including in the event of functional pathological conditions.

The main study group consisted of 39 patients who
were operated on at the Coloproctology Centre of Ukraine,
the main clinical base of the Department of Surgery No. 1
of Bogomolets National Medical University from 2014 to
2022 using the developed methods of forming the new
type of pelvic small intestine reservoirs, 21 (53.8 %) men
and 18 (46.2 %) women. The patients’ age ranged from 21
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Fig. 1. The method of forming a small intestine reservoir after colectomy and rectal supraanal resection. 1: system of fixed anatomical bends of the small intestine;

2: site of ileo-anal anastomosis.

Fig. 2. Formed pelvic small intestine reservoir. 1: fixed bends in the terminal part of the small intestine by the type of cycloreservoir; 2: section of the retaining valve.

to 43 years. Ulcerative colitis was treated in 16 (41.1 %)
patients, Crohn’s disease with total colon involvement — in
7 (17.9 %), Crohn’s disease with total colon and terminal
small intestine involvement — in 4 (10.3 %), and familial
adenomatous polyposis — in 12 (30.7 %). Complications
of the underlying disease occurred in 22 (56.4 %) patients.
Acute complications occurred in 10 (25.6 %), including
peritonitis due to colonic wall perforation —in 5, bleeding into
the intestinal lumen in — 3, and toxic colonic dilatation — in
2. Chronic complications occurred in 14 (35.8 %): stricture
—in4, internal intestinal fistulas — in 3, external fistulas —in
3, severe dysplasia — in 3, chronic paracolic inflammatory
infiltrate — in 2, malignancy — in 2. Two patients had two
chronic complications and one patient had three.

Concomitant diseases: hypertension, obesity, diabetes
mellitus, superficial varicose veins of the lower extremities,
essential thrombocytopenia, hypertension, obesity were
diagnosed in 16 (41.1 %) patients.

The radical stage of surgical intervention in 9 (23.1 %)
patients of the main group with acute complications consist-
ed of colectomy, rectal resection of the obstructive type. In
1 (2.6 %) patient, this radical surgery was complemented
by resection of the small intestinal terminal part due to
its damage by Crohn’s disease. Obstructive surgery was
completed with the formation of a rectal stump and a Brook-
type ileostomy. Colectomy with ultra-low anterior resection
of the rectum and mucosectomy of the surgical anal canal
were performed in 17 (43.6 %) patients. This operation
was supplemented with an enforced resection of the small
intestinal terminal section with a length of 15-120 cm in 14
(35.9 %) patients. Indications for resection of the terminal
small intestine were Crohn’s disease of this area in 4 pa-
tients, a significant risk of relapse —in 7 patients, ascending
ileitis in ulcerative colitis — in 3 patients.

After the radical stage, the reconstructive and restora-
tive stage of surgical treatment was performed. It involved

3anopisbkuint MeguuHniA xypHan. Tom 26, Ne 5(146), BepeceHb — xoBTeHb 2024 p.

the formation of the pelvic small intestine reservoir, its
placement together with a small intestinal graft into the pelvic
cavity, and the formation of an ileo-ileoanal anastomosis.
Primary reconstructive and restorative surgery was per-
formed in 29 (74.3 %) patients, secondary —in 10 (25.7 %).
The secondary stage of surgery was done in 12-14 months,
exclusively after obstructive colectomy with rectal resection.
The rectal stump resection, mucosectomy of the surgical
anal canal were performed, and a pelvic small intestinal
reservoir of an appropriate design was formed depending
on the anatomical relationship between the small intestinal
segments and the surgical anal canal.

The design of the pelvic small intestine reservoir and
ileo-anal anastomosis in all operated patients was “switched
off’” by forming a diverting loop ileostomy for the healing
period within 2—4 months. Each of the developed pelvic
small intestine reservoirs was maximally adapted to the
anatomical relationships that arose after different volumes
of radical surgery. Thus, in 17 (43.6 %) patients with typical
anatomical relationships between the small intestine and
the debuccalized surgical anal canal, a reservoir with only
one factor of delayed content movement was used, namely,
fixed anatomical bends of the small intestine.

In 14 (35.8 %) patients with atypical anatomical rela-
tionships between the small intestine and the debuccalized
anal canal, pelvic small intestine reservoir with two factors
of delayed content movement was used, namely, fixed
anatomical bends and a retention valve located proximal
to these bends. This pelvic small intestine reservoir with
two factors of delayed content movement through the
small intestine was also formed in 4 patients with irritable
bowel syndrome.

The comparison group consisted of 42 patients whose
radical stage of surgical intervention consisted of only
colectomy, ultra-low anterior resection of the rectum, and
mucosectomy of the surgical anal canal. There were no
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cases of the terminal part of the small intestine resection
indicating more favorable conditions for the reconstructive
and restorative stage of surgical treatment which involved
the formation of the traditional “J”-shaped pelvic small
intestine reservoir and a reservoir-anal anastomosis. The
construction of the reservoir and anastomosis was also
“disconnected” by a diverting loop ileostomy for the period
of its healing. There was no significant difference between
the two groups of patients in terms of age, sex, diagnosis of
the underlying disease, complications, comorbidities, which
allowed us to consider them representative according to the
specified comparison criteria.

In both patient groups, standard clinical, laboratory
and instrumental methods of examination were used to
diagnose postoperative complications and determine the
functional results of surgical interventions. Among the
special studies, the radiological method of monitoring the
transit time of the barium sulfate mixture through the small
intestine and the duration of contrast retention in the formed
reservoir was used. To assess the condition of the mucous
membrane of the formed reservoir and the ileo-endoanal
anastomosis, anorectaloscopy was done. Anosphinctero-
metry was performed to determine the rectal sphincter tone.
The processes of intestinal digestion and absorption were
assessed based on the results of a coprological examination
as well as body weight was measured by a medical scale.
Digital data were statistically processed using the software
package StatSoft Statistica 6.0.

Results

Postoperative complications in patients of both groups are
shown in Table 1.

According to the data presented in Table 1, postope-
rative complications occurred in 4 (10.4 %) patients of the
main group. Of these, 3 (7.7 %) had early complications and
1(2.6 %) had late complications. Among the early postope-
rative complications, a pelvic cavity abscess was diagnosed
in 2 patients, and an external fistula of the ileo-endoanal
anastomosis —in 1 patient. These abscesses were opened
and drained on the 9" and 11" day of the postoperative pe-
riod, respectively, through a contraperture created to remove
drains from the pelvic cavity. In both cases, the abscesses
occurred after secondary reconstructive and restorative
operations due to abscessing of pelvic hematomas after
mobilization and rectal stump removal.

An external fistula that opened into the perineum also
occurred in a patient after secondary reconstructive surgery
due to technical difficulties in forming the ileo-endoanal
anastomosis. Prolonged, ineffective conservative treatment
of the fistula for two months was the reason for the anal
stump extirpation along with the ileo-endoanal anastomosis.
The operation was completed with the formation of the life-
long Brook-type ileostomy. In the late postoperative period, 1
year and 2 months after the surgical treatment completion, 1
patient operated on for familial adenomatous polyposis and
a tumor of the mid-ampullary rectum developed ischemic
reservoir due to metastasis of the neoplastic process to
the mesentery of the small bowel graft. This patient also
underwent the anal stump extirpation together with the
ileo-endoanal anastomosis, and the lifelong Brook-type
ileostomy was formed.

The number of postoperative complications in patients
of the comparison group was significantly higher and statisti-
cally significant, due to acute and chronic complications: su-
ture failure of the classical “J”-shaped pelvic small intestine
reservoir and the reservoir-anal anastomosis, reservoiritis,
anastomotic strictures. It should be noted that the anal
stump extirpation with the reservoir and the reservoir-anal
anastomosis was performed in 5 (11.9 %) patients of the
comparison group. Of these, 3 were due to suture failure
of the reservoir and anastomosis, and 2 — due to external
fistulas of the reservoir-anal anastomosis. There were no
cases of postoperative mortality in both groups.

Functional outcomes were determined by studying
individual indicators of the main functions of the digestive
tract: intestinal digestion, absorption, defecation, anal
retention. The results were evaluated 1 year after com-
pleting all stages of surgical interventions. During this
period, the condition of the operated patients was relatively
stabilized, as well as the digestive system was adapted
to new anatomical relationships that arose after the rad-
ical and reconstructive-restorative stages of the surgical
treatment. The study results are presented in Table 2.
Functional outcomes were not studied in 6 patients. Of
these, 4 were in the comparison group and 2 were in the
main group after the anal stump extirpation and removal
of the small bowel reservoir.

According to the data presented in Table 2, the indica-
tors of intestinal digestion and absorption functions, namely,
weight of chyme in the stool and the number of stools per
day corresponding to the physiological norm upper limit for
healthy persons, were observed in the vast majority of the
main group patients and in a significantly fewer patients
of the comparison group. The difference in the number of
patients with these indicators was statistically significant.
The coprological examination results also indicated a more
favorable course of intestinal digestion and absorption in
the main group patients.

According to the results of X-ray control, the time of
barium mixture transit through the small intestine and its
retention in the reservoir was longer, but statistically insig-
nificant, in the main group patients, namely, 5 hours + 40
minutes in contrast to the comparison group patients — 3
hours 50 minutes + 30 minutes (p > 0.05). The barium mix-
ture retention in the reservoir was 4 hours 20 minutes + 30
minutes and 3 hours 40 minutes £ 25 minutes (p > 0.05),
respectively. Fig. 3illustrates the physiological delay in the
barium mixture transition in the small intestine loops and
in the formed reservoir.

According to the reservoirography, the reservoir was
presacral in location with a shape largely resembling a
removed rectal ampulla Fig. 4.

There was a significant increase in body weight as an
integral indicator of intestinal digestion and absorption by
11.7 £ 1.9 kg in the main group patients and 5.6 + 1.4 kg in
the comparison group patients (p < 0.005).

The indicators of anal retention function were signifi-
cantly better in the main group patients. The table shows
a significantly higher number of patients with daytime anal
incontinence and a statistically higher number of patients
with nighttime anal incontinence in the comparison group
compared to those in the main study group. These disorders
of anal retention function were confirmed by the results
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Fig. 3. Radiological monitoring of barium sulphate transition through the small intestine and pelvic small intestine reservoir 8 hours after oral administration. 1: small intestine loops
filled with @ mixture of barium sulphate; 2: a section of the pelvic small intestine reservoir.

Fig. 4. Reservoirogram (lateral projection) performed 2 years after the reservoir formation. 1: small intestine reservoir; 2: area of the retention valve; 3: site of the ileo-endoanal
anastomosis.

Table 1. Postoperative complications

Diagnosis / Complications Patient groups

Stricture of the anastomosis
Total

N N
Early
Abscess of the pelvic cavity 2 5.2 2 4.7
Failure of the reservoir and anastomosis sutures - - 3 71
External fistula 1 26 2 47
Late
Reservoiritis 1 26 4 9.6
- 3 71
4

104 14 33.2*

*: significant differences between indicators (p < 0.001).

Table 2. Functional outcomes

Indicator values Patient groups

Comparison, n = 38

=
o
3
El

[
©
S

The weight of the chyme in the faces

350450 g 91.8 16 42.1*
460-800 g 8.2 22 57.9*
Number of defecations per day

3-5 31 83.8 12 31.5%
6-8 6 16.2 21 55.4**
9 times or more - - 5 13,1
Coprogram results

Mushy consistence of the chyme 35 94.6 17 44.7*
Liquid chyme consistency 2 54 21 55.3**
Fiber presence insignificant moderate

Extracellular starch insignificant moderate

Changed muscle fibers insignificant moderate

Neutral fat insignificant moderate

Cases of anal incontinence

Daytime - - 9 237
Nighttime 3 8.1 1" 28.9*

*: significant differences between indicators (p < 0.05); **: significant differences between indicators (p < 0.001).
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Table 3. Pathological syndromes

Comparison, n = 38

Pathological syndrome and its degree of severity Patient groups
Main, n =37

Degree | (mild) post-colectomy syndrome 32

Degree Il (moderate) post-colectomy syndrome 5

Degree Il (severe) post-colectomy syndrome -

Diarrheal syndrome

Secondary anal incontinence syndrome 2

%

86.4
13.6

8.1
54

abs________ %
18 474"
15 39.5™
5 13.1
21 55.3**
14 36.8*

*: significant differences between indicators (p < 0.05); **: significant differences between indicators (p < 0.001).
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of anosfinctrometry performed 1 year after completing all
stages of the surgical treatment.

The mean values of internal rectal sphincter tone
(resting state) in the main and comparison groups were
39.0 £ 4.2 and 35.0 £ 6.3 mm Hg (p > 0.05), respectively,
and external sphincter tone (with voluntary contraction) were
92.0 + 3.8 and 88.0 £ 3.6 mm Hg, respectively (p > 0.05).
The indicators of internal and external anal sphincter
tone were significantly better in the main group patients
approaching the lower physiological norm limit of similar
indicators in healthy persons. However, differences in these
indicators were statistically insignificant compared to the
comparison group. This indicates that even a slight increase
in rectal sphincter tone can contribute to improvements in
anal retention function.

Based on the above study results of intestinal digestion,
absorption, defecation, anal retention in operated patients
after colectomy, ultra-low anterior resection of the rectum,
mucosectomy of the surgical anal canal, formation of pelvic
small intestine reservoirs, the following severity degrees of
pathological syndromes are shown in Table 3.

The datain Table 3 ndicate that degree | post-colectomy
syndrome prevailed in the operated patients of both groups.
However, the number of such patients in the main study
group was significantly higher and, accordingly, the number
of patients with degree Il post-colectomy syndrome was sig-
nificantly lower. Severe forms of post-colectomy syndrome
were present only in 5 (13.1 %) patients of the comparison
group. Also, the number of patients in the comparison group
with diarrheal syndrome and secondary anal incontinence
syndrome was significantly higher.

Discussion

The use of pelvic small intestine reservoirs of the
new type has contributed to a significant reduction in the
incidence of intra-abdominal postoperative complications,
in the number of operated patients with moderate and
severe post-colectomy, diarrheal, and secondary anal
incontinence syndromes, improvements of functional out-
comes, in particular, the processes of intestinal digestion,
absorption, anal retention. These positive results were
largely due to the technical peculiarities of forming pelvic
small intestine reservoirs of the new type, the development
and formation of which was guided by the following basic
principles:

— the use of only known factors of physiological delay
in the movement of small intestinal contents;

— preservation of the small intestine wall anatomical
integrity;

—the location of the small intestine reservoir at a certain
distance from the upper border of the rectal sphincters and
the ileo-endoanal anastomosis.

The anatomical intestinal bends and retention valves
were used as factors of physiological delay in the content
movements. These factors in the formation of pelvic small
intestine reservoirs ensured a delayed small intestinal tran-
sit of contents that increased the duration of their contact
with the mucous membrane surface and thus resulted in
improved intestinal digestion and absorption.

Preserving the anatomical integrity of the small intestine
wall prevented the accumulation of contents in the reservorr,
its pathological retention, fermentation and putrefaction
processes and, as a result, inflammation in the reservoir
walls — reservoiritis.

The location of the lower border of the small intestine
reservoir at a certain distance, not less than 3—4 cm from
the upper border of the rectal sphincters, allowed to avoid
the load on the muscle structures of these sphincters by the
reservoir walls, especially during the period of its filling with
contents, thereby preventing the occurrence of secondary
anal incontinence syndrome. At the same time, the content
retention in the reservoir was due to the above-mentioned
retention factors rather than by the rectal sphincter tonic
contractions, which occurred in the classic J-shaped re-
servoir formation. The choice of the distance between the
lower border of the reservoir and the upper border of the
rectal sphincters of 3-4 cm was motivated by anatomical
features, namely, the small diameter of the pelvic funnel and
the impossibility of a lower reservoir location.

The peculiarity of using the methods of forming the new
type of pelvic small intestine reservoirs was to adapt each
of them to the anatomical relationships that arose between
the segments of the debuccalized surgical anal canal and
the terminal part of the small intestine after radical surgical
interventions of different sizes, as well as the functional
state of the small intestine.

Due to the above-mentioned particular technical
aspects of the new type of pelvic small intestine reservoir
formation, peculiarities of their use depending on the func-
tional state of the small intestine, anatomical relationships
between the small intestine segments and debuccalized
surgical anal canal, the results obtained in the main group
patients were significantly better compared not only to
those in the comparison group patients, but also to the
data of foreign authors’ publications. In the study group
patients, there was no suture failure of the small intestine
reservoir, reservoir-anal anastomosis and pelvic sepsis
at all. However, according to some foreign authors, this
complication occurred in 9.5 % of patients, and pelvic
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sepsis —in 5.5 % [13]. In the late postoperative period,
according to some foreign authors, purulent reservoir oc-
curred in 18.8 % of patients, stricture of the reservoir-anal
anastomosis —in 5 %, internal or external fistulas commu-
nicated with reservoirs —in 20 % [14]. In the study group,
these complications occurred in a much smaller number of
patients: 2.6 %, 0.0 % and 2.6 %, respectively. Differences
in most indicators were significant (p < 0.005). Similar data
on the complications after the “J”-shaped pelvic small
intestine reservoir formation have also been reported by
other foreign authors [2,7,15,16,17,18].

Functional outcomes, namely, stool frequency as the
most objective indicator of intestinal digestion and absorp-
tion after colectomy and ultra-low resection of the rectum,
anal incontinence and urgency incontinence episodes
were better, but insignificantly, in the study group patients
compared to the data of some foreign publications. The
frequency of bowel movements in the range of 6-8 times
per day, disorders of defecation and anal retention function
occurred in most of the operated patients [1,16]. In the
study group, the frequency of bowel movements in the
range of 3-5 times per day occurred in 83.8 % of patients.
Bowel voiding 6-8 times per day was observed in 16.2 %
of patients. Anal incontinence syndrome was observed in
only 5.4 % of the operated patients.

Thus, a significantly lower incidence of postoperative
complications in the early and late postoperative periods,
significantly more favorable functional results in the main
study group compared to the comparison group, as well as
data published by foreign authors, indicate the advantage
of the author’s methods of forming the new type of pelvic
small intestine reservoirs, better perfection of the technical
aspects of their formation compared to the classic “J™-
shaped reservoir. It is important to justify the feasibility
of choosing a method of forming a pelvic small intestine
reservoir depending on the peculiarities of anatomical rela-
tionships between the small intestine and the segment of the
debuccalized surgical anal canal, as well as the functional
state of the small intestine.

Better functional outcomes in the study group patients,
in particular, improved intestinal digestion, absorption, de-
fecation, anal retention, led to a significantly higher number
of the main group patients developing | (mild) degree
post-colectomy syndrome (p < 0.05), and a significant de-
crease in the number of patients with moderate (p <0.001)
degree of the syndrome. Moreover, diarrheal and secondary
anal incontinence syndromes were considerably better in
a significantly larger number of the main group patients as
compared to the comparison group (p < 0.001).

Conclusions

1. The use of physiological factors of delayed passage
of the contents in the small intestine, small intestine wall ana-
tomical integrity preservation in the formation of pelvic small
intestine reservoirs of the new type, the reservoir location ata
certain distance from the upper border of the rectal sphincters
has resulted in significant improvements in the functions of
intestinal digestion, absorption, and anal retention.

2. Practical application of the new type of pelvic small
intestine reservoirs has helped to significantly decrease the
incidence of postoperative complications from 33.2 % to

3anopisbkuint MeguuHniA xypHan. Tom 26, Ne 5(146), BepeceHb — xoBTeHb 2024 p.

10.4 %, increase the number of patients with post-colecto-
my syndrome of the | (mild) degree from 47.4 % t0 86.4 %,
reduce the number of patients with diarrheal syndrome from
55.3 % t0 8.1 %, and secondary anal incontinence syndrome
from 36.8 % t0 5.4 %.

Prospects for further research: to improve the technique
of forming pelvic small intestine reservoirs.
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