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FUNCTIONAL ASPECTS OF LARGE INTESTINE
AND THEIR USE IN COLORECTAL SURGERY

Introduction. Further enhancement of surgical techniques and improvement of functional results include advanced
research on anatomic and physiologic features of the colon, particularly, the passage of its content in order to use these
regularities while performing surgical procedures.

Problem Statement. Improvement of results of surgical procedures using anatomic and functional features of the colon.

Purpose. To improve surgical technique by studying the colon functional features and using the obtained knowledge in
clinical practice.

Materials and Methods. The features of content passage in colon have been studied using mathematic modeling. The
results have been used while performing radical reconstructive surgical interventions.

Results. New terms of colonic content evacuation have been justified and defined: colonic functional segment is a sec-
tion limited by two physiological sphincters and evacuative reservoir that consists of two adjacent colonic functional seg-
ments and three physiological sphincters. The features of content transit have been studied considering the established
units of evacuation that have been used while choosing the resection extend and modeling intestinal anastomosis and ana-
tomic and functional structures. This approach has enabled to improve the results of surgical procedures and quality of
patient life in postop period.

Conclusions. Using the established colon functional features enables to improve radical surgical interventions, to elaborate
new methods of reconstructive surgeries, to improve functional results of the surgical treatment and postop quality of life.

Keywords: physiological sphincters of the colon, colonic functional segments, colonic evacuative reservoir, intestinal
anastomosis, reconstructive surgical interventions, and functional results.

Improvement in functional results and quality | plained contradiction that is conditioned, first of
of life of the patients after colon surgeries is ex- | all, by changes in the motility of the remaining
plained by application of advanced technologies, | sections of the colon and by an increase in the
in particular, laparoscopic techniques, modern | transit rate of contents and in the frequency of
staplers, new anatomical and functional struc- | defecation [4].
tures after extensive resections and removal of In our opinion, one of the directions for the
functionally active sections of the colon [1-3]. | further improvement of surgical intervention
However, a detailed study of the functional re- | techniques and postoperative functional results
sults of similar radical and reconstructive and re- | is to carry out an in-depth study of the anatomi-
parative operations has pointed to their unex- | cal and functional features of the colon, in par-
ticular, the mechanism of movement of its con-
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performance of standard radical, reconstructive,
and reparative operations.

The purpose of this research is to improve the
results of surgical interventions by studying the
functional features of the colon and applying the
results in clinical practice.

In order to study the features of movement of
the colon contents, the method of mathematical
modeling of fluid motion in a closed cylindrical
space has been used in addition to the clinical
and radiological methods. This method is cho-
sen insofar as it is impossible to perform any ex-
perimental studies and to obtain reliable data on
the peculiarities of transition of the colon con-
tents on living organisms. Therefore, mathemat-
ical models of the colon, which have shape and
cross-section similar to those of the terminal
section of terminal ileum, blind intestine, as-
cending colon, transverse colon, descending co-
lon, sigmoid, and rectum have been created. The
study was to determine the rate of movement
and pressure of the contents in different sections
of the colon, taking into account the anatomical
flexures and physiological sphincters, the ar-
rangement of which is presented in Fig. 1. These
parameters were also studied after resection of
various sections of the colon.

Based on the results of histopographic studies,
the physiological sphincters are local thickenings
of the circular muscular layer of the large intes-
tine wall, predominantly between its longitudinal
muscle bands [5]. Autonomy and a high intensity
of blood supply in the form of peculiar arterial
and venous plexus in the area of colon physiolog-
ical sphincters [6], which indirectly indicate their
functional activity have been established.

The most frequent anatomical and functional
relationships after the typical colon surgeries
(the formation of end-to-side ileotransverse anas-
tomosis after right hemicolectomy, end-to-end
transversorectal anastomosis after left hemicolec-
tomy, end-to-side ileosigmoid anastomosis after
subtotal proximal resection, end-to-end ascen-
dorectal anastomosis after subtotal distal resec-
tion of the colon) have been studied.
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A new stage was to apply the results of the
study of the transit of colon contents during the
development and formation of anatomical and
functional structures after the removal of func-
tionally active parts of the rectum. So, to prevent
the low front resection syndrome after the low
and extremely low front resection of the rectum,
a method has been developed for the rectal am-
pulla formation (patent No. 54247) [7].

The revealed physiological features of the co-
lon contents transit have been used in the devel-
opment of reconstructive operations, namely, the
method for pelvic & perineal coloplasty (Patent
of Ukraine No. 41228) [8] to resume the function
of fecal continence and defecation process con-
trol after standard rectal extirpation.

The study of the colon contents movement ba-
sed on the mathematical modeling method has en-
abled to determine the following features. It has
been found that in the sections of colon anatomi-

Fig. 1. Anatomic flexures and physiological sphincters of the
large intestine: I — right (liver) flexure; IT — left (splenic)
flexures; ITT — sigmoid flexure; IV — sigmorectal flexure. 7 —
Vorolio sphincter; 2 — Bousi sphincter; 3 — Hirsch sphincter;
4 — Cannon-Brem sphincter; 5 — Horst sphincter; 6 — Can-
non sin. sphincter; 7 — Payr-Strauss sphincter; 8 — Bally
sphincter; 9 — Rossi-Mutie sphincter; 10 — O’Bern-Pirogov-
Mutie sphincter
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50%

Fig.2. Mathematical model of the large intestine. Alternating

narrowing of the lumen to 50% and 75% in the localization

of physiological sphincters and alternation of dimensions of

the functional segments (sections between the two

physiological sphincters) while filling and emptying during
the transit of the contents in the large intestine

cal flexures, the transit rate of the contents dec-
reases, with rectal pressure increasing. Moreover,
the sharper the flexure angle, the longer the delay
in the contents transit. Thus, in the splenic flexu-
re, where the angle is most acute, the contents tran-
sit rate decreases 8 times and, accordingly, the lu-
men pressure increases the same number of times.
In the region of hepatic and sigmo-rectal flexures,
the angles of which are less acute, the transit rate
of the contents decreases twice, with rectal pressure
doubling. It has been established that the haustras
do not significantly affect the contents transit
rate, but increase the surface of the mucous mem-
brane for contact with the colon contents, which
contributes to improving the absorption processes.

It has been noted that the colon physiological
sphincters also contribute to reducing the transit
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rate of the contents, mainly, in the interval be-
tween the two sphincters. In the area of anatomi-
cal flexures, the simultaneous effect of both fac-
tors — anatomical flexures and physiological sphi-
ncters — on the contents movement located in the
close proximity has been reported.

The results of the studies have made it possible
to substantiate and to define a new concept of the
unit of evacuation — the functional segment of
the colon. This is a section of the large intestine
limited by two physiological sphincters. It has
been established that a 50% decrease in the lu-
men of the large intestine in the projection of
sphincters corresponds to an anatomical narrow-
ing of the colon lumen in the haustra area and is
functionally sufficient for the contents transit.
This narrowing of the large intestine in the re-
gion of physiological sphincters does not affect
the transit rate of the contents from one func-
tional segment to another. Therefore, it can be
reasonably suggested that the mentioned decrea-
sein the lumen in the area of physiological sphinc-
ters (its opening) is optimal and sufficient for
evacuation of the contents. A reduction in the lu-
men to 75% in the places of physiological sphinc-
ters leads to significant fluctuations in rate and
pressure, both in the functional segments and in
the area of the very sphincters. At this narrowing,
in the places of sphincters, evacuation of the con-
tents from segment to segment becomes impossi-
ble. Thus, it can be reasonably suggested that the
lumen narrowing to 75% in the area of sphincters
(their closure) is physiologically maximal. Com-
plete closure of the colon lumen, its «closure-up»
in the area of sphincters, can be ensured by folds
of the mucosa-submucosal layer, which, in most
cases, correspond to the projection of physiologi-
cal sphincters [5]. The discovered regularity of
consecutive alternation of the maximum physio-
logical narrowing of the colon lumen to 75% in
the area of sphincters and their contraction with
the narrowing to 50% provides a temporary or-
dered delay in the transit of contents in the colon
segments, which is required for the absorption
function.
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Another functional unit of evacuation, the eva-
cuation reservoir of the large intestine, which con-
sists of two adjacent functional segments and, cor-
respondingly, three physiological sphincters has
been identified. Taking into account its constitu-
ent structures, the evacuation reservoir is variab-
le in time. This is explained by the fact that as the
contents move, the reservoir segments and the
diameter of the lumen in the area of sphincters
vary. Consequently, the principle of operation of
the evacuation reservoir is dual. In this case, the
contents are transiting in conditions of succes-
sive changes in the diameter of the lumen in the
area of physiological sphincters and functional
segments. The discovered regularities of the con-
tents transit are illustrated by the integral math-
ematical model of the large intestine (Fig. 2). The
scheme of the peculiarities of the contents transit
in the large intestine is shown in Fig. 3. The es-
tablished changes in the distribution of transit
rate and pressure in the segment and in the reser-
voir as a whole explain the well-known principle
of contents passage in the large intestine — due to
the proximodistal pressure gradient [4].

The idea of the paired principle of evacuating
the contents of the colon has been confirmed by
an x-ray study of the transit of barium sulfate in
the large intestine (Fig. 4). The movement of the
contents from the filled proximal segment to the
empty distal one occurs within the evacuation re-
servoir. In this case, its proximal and distal sphin-

Fig. 3. Transit of contents in the large
intestine. The arrows show the direc-
tion of contents transit through the
area of physiological sphincters in the
case of alternating dimensions of their
lumen within the functional segments
and evacuation reservoirs: 7, 2 — func-
tional segments; 3, 4 — evacuation res-
ervoir of the large intestine. Dynamics
of changes in localization of evacua-
tion reservoir, constituting functional
segments, and diameter of physiologi-
cal sphincters
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ctersremain closed, with the intermediate sphinc-
ter located between the two segments of the res-
ervoir being open.

The performed studies have made it possible to
establish an insignificant increase in the rate of
movement of the contents in the remaining sec-
tions of the colon after removing its right or left
half. This is confirmed by an increase in the defe-
cation frequency up to 2—4 times daily and a re-
duction in the barium sulfate transit time in the
remaining sections of the colon for 46 of 74 pa-
tients (62%) after right hemicolectomy and for 6
of 52 patients (11%) after left hemicolectomy.
These mentioned results are explained by insuf-
ficient compensation of the lost parts of the large
intestine by functional segments and reservoirs
remaining after resection.

After subtotal proximal (19 patients) or subto-
tal distal (28 patients) colon resections a more
than 2.5 times increase in the transit time has
been reported. The defecation frequency for these
patients ranged from 4 to 6 times daily. In our
opinion, this functional result of extensive colon
resections is explained by only one functional seg-
ment preserved. After subtotal proximal resection
of the large intestine, this segment is bounded by
proximal Rossi-Moutiers physiologic sphincter
and by distal O’Bern-Pirogov-Moutiers sphinc-
ter. After subtotal distal resection, the segment is
bounded by proximal Bousi sphincter and by distal
Hirsch sphincter. The anatomical and functional

50%

50% 750 |‘

75%
75%

75% 50%
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Fig. 4. X-ray contrast study of the transit of barium sulfate

in the large intestine. The alternation of functional segments

of the large intestine filled with barium suspension and

barium-free ones: 71, 2 — segments of the large intestine, free

from barium suspension; 3, 4 — segments of large intestine
filled with barium suspension

interrelations of the colon after subtotal distal re-
section are illustrated by an X-ray pattern (Fig. 5).

The results obtained indicate an increase in the
transit rate of contents in the large intestine after
the radical surgeries outlined above. This points
out the need to abandon any unjustified expan-
sion of the scope of the radical surgical interven-
tions, as well as the advisability of preserving the
colon physiological sphincters while forming en-
teroanastomoses given the localization of physi-
ological sphincters.

The further use of the results of mathematical
modeling of the contents movement in the large
intestine is to form the anatomical and functional
structures after removal of the rectum ampulla af-
ter low and extremely low anterior resection, ab-
dominal anal resection of the rectum, and pelvic
and perineal coloplasty after rectal extirpation.

Fig. 5. X-ray picture of the remaining parts of the colon after
subtotal distal colon resection and rectal resection: 7 — ce-
cum; 2 — projection of the Hirsch physiological sphincter; 3 —
projection of ascendorectal anastomosis; 4 — rectum stump

The rectum ampulla was formed by excision of
free and omental longitudinal muscle bands within
one functional segment of the colon between the
physiological sphincters of Bally and Rossi-Mouti-
ers, proximally to the formed colanal anastomosis
(Fig. 6). Using this method, 34 patients have been
operated. The colanal anastomosis was formed at a
distance of 2—4 c¢m distally to the physiological
Bally sphincter. The placement of formed rectum
ampulla between these physiological sphincters
stimulates an increase in the reservoir capacity of
this ampulla (Fig. 7), which leads to the most ef-
fective physiological retention of the contents and
normalization of the defecation frequency. The
defecation frequency in such patients was, at most,
1-3 times daily as early as in 2—3 weeks after the
surgery. No evacuation disorders associated with
the emptying process have been reported.

To reproduce the fecal continence function af-
ter extirpation of the rectum, the developed

ISSN 2409-9066. Sci. innov. 2018, 14(4)
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method of pelvic-perineal coloplasty was used
(Fig. 8). This method provides for the formation
of retention anatomical-functional structure con-
sisting of a fixed flexure of the colon created by
making serous-muscular sutures along the meso-
varian border of the gut for 12—14 c¢m and a re-
taining valve of the original design located dis-
tally at a distance of 1-2 c¢m from the last serous-
muscular suture of the previously formed flexure.
This anatomical-functional retaining structure
was placed between two physiological sphincters,
within the same evacuation reservoir, in certain
sections of the large intestine.

The number of created retaining structures de-
pends on the initial type of its motility. Thus, in
the patients with normokinetic type of motility
function and a defecation frequency of 1-2 times
daily, the colonic flexure and the valve were pla-
ced between the Payr-Strauss and the Bally phy-
siological sphincters. In the operated patients with
the initial hyperkinetic type of motility and a
tendency to frequent defecation (more than twice

Fig. 6. Formation of rectum ampulla: 7 — neorectum; 2 —

projection of Rossi-Mutie physiological sphincter; 3 — pro-

jection of Bally physiological sphincter; 4 — coloendoanal
anastomosis
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Fig. 7. X-ray picture of the formed rectum ampulla after a low
anterior rectal resection: 7 — formed rectum ampulla; 2 —
projection of Bally physiological sphincter of; 3 — projection
of Rossi-Mutier physiological sphincter; 4 — lower ampullar
section of the rectum; 5 — area of colorectal anastomosis

aday), another similar structure (flexure and val-
ve) was created additionally in the area of right
(hepatic) flexure of the colon, between the Hirsch
and the Horst physiological sphincters. In the
case of hypokinetic type of motility and a tenden-
cy to coprostasia, only one butterfly valve, betwe-
en the physiological sphincters of Payr-Strauss
and Bally, was formed. The pelvic-perineal colo-
plasty was completed by pull-through of large in-
testine transplant through the perineal wound.
The edges of the rectum crossed levators were
sewn to the wall of pulled-through transplant.
Using this method of the recontinent operation,
18 patients have been operated.

In these patients, a physiological retention of
the contents of the colon in the area of the retain-
ing structure was reported, which was confirmed
by radiographic control of barium sulfate transit
in the large intestine (Fig. 9). The defecation fre-
quency in these patients was once per 1-3 days,
after the cleansing enema. No involuntary empty-
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Fig. 8. Scheme of pelvic-perineal coloplasty: 7 — formed co-

lonic flexures; 2 — retaining valve; 3 — Hirsch physiological

sphincter; 4 — Horst physiological sphincter; 5 — Payr-

Strauss physiological sphincter; 6 — Bally physiological
sphincter

ing between the indicated irrigations have been
recorded.

The placement of anatomical and functional
structure in the form of a colonic flexure and a
retaining valve within one evacuation reservoir
(a portion of the large intestine with the slowest
rate of contents transit) has enabled to enhance
the reservoir function of the formed retaining
structure and to strengthen the intestinal conti-
nence component. As studies have shown, in the
area of formed structures, the contents are re-
tained only within a certain time (24—72 hours).
The specified period of time is sufficient for the
patients to ensure due social and domestic condi-
tions. If there is no irrigation, after a specified pe-
riod of time, an urge is formed as feeling of heavi-
ness and fullness in the lower abdomen followed
by involuntary emptying through the perineal
colostomy. This confirms the physiology of the
method developed.

The results of the study of features of the con-
tents transit in the large intestine have been used

Fig. 9. X-ray study of the transit of barium sulfate through

the colon after rectum extirpation and pelvic-perineal colo-

plasty. The arrow indicates the retention of barium sulfate in
the projection of the formed retaining valves

in 191 patients while performing extensive resec-
tions, reconstructive and reparative operations,
which provide for the formation of anatomical
and functional structures after the removal of the
functionally important parts of the large intes-
tine. This has enabled to significantly improve
the functional results of the performed surgeries
and the life quality of the operated patients.

CONCLUSIONS

The use of established functional features of
the colon has enabled to improve radical opera-
tions, to develop new methods of reconstructive
and reparative operations, to improve the func-
tional results of surgical treatment and the life
quality of operated patients.

To improve the results of surgical treatment of
patients with colon diseases, it is advisable to fur-
ther study the functional features of the large in-
testine and their use for choosing radical, recon-
structive, and, especially, reparative stages of sur-
gical interventions.
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OYHKIIIOHAJTBHI OCOBJMBOCTI TOBCTOT KUIITKU
TA IX BUKOPUCTAHHS B KOJTOPEKTAJIBHIN XIPYPTTT

Beryn. OpanM 3 HanpsIMKiB TIOAAJIBIIOTO BIOCKOHAJIEHHST TEXHIKYM XipypPrivHUX BTPY4YaHb i MOKparienus (yHKINo-
HAJIBHUX Pe3yJIbTATiB MicIst IX BUKOHAHHS, Ha [yMKY aBTODIB, € MorinbiieHe BUBYEHHST aHATOMO-(DYHKIIOHAIBHUX 0COO.IH-
BOCTeI TOBCTOI KUIITKH, 30KpeMa MeXaHi3My ITPOCYBAHHS 11 BMIiCTY, BUKOPUCTAHHS BUSIBJIEHUX 3aKOHOMiPHOCTEI TTPU BUKO-
HaHHi XipypriyHux BTpy4YaHb.

IIpoGaemaTuka. Iokpaiuens: pe3y/braTiB BUKOHAHHS Ollepalliii Ha TOBCTIN KU IIJISIXOM BUKOPUCTAHHS BUBIIE-
HUX aHATOMIYHUX 1 PYHKITOHAIBHUX 0COOIMBOCTENH TOBCTOT KHIIIKH.

Mera. [TokpartieHms pe3yabraTiB BAKOHAHHS XipypriqvHuX BTPyUYaHb MISIXOM JOCTIIKEHHST (QYHKITOHATBHIX 0COGTH-
BOCTEI TOBCTOI KUIIKU Ta 32CTOCYBAHHSI OTPUMAHUX Pe3YJIbTATIB B KJITHIUHIH MTPAKTHUITI.

Marepianu it Metoau. MeTojioM MaTeMaTUYHOTO MOJEJIOBaHHsT OYJIO IOCIIIKEHO 0COOIMBOCTI TPAH3UTY BMICTY IO
ToBCTiH kutii. OTprMaHni pe3yJIbTaTé BUKOPUCTOBYBAJIH ITPU BUKOHAHHI PaINKATBHIX, BiTHOBHUX, PEKOHCTPYKTHUBHO-Bi/I-
HOBHUX OTIepartiii.

Pesyabrat. O6rpyHTOBAaHO Ta BU3HAYEHO HOBI MOHSATTS OJMHUIH €BaKyallii BMIiCTY MO TOBCTIi KUIIII: (DYHKITIOHATb-
HUH CEerMEHT TOBCTOI KUINIKW — AIJIAHKY 0O6MeskeHy ABoMa (isiosorivnumu chinkTepaMul i eBakyaTOpHUil pesepByap, 1o
CKJIQJIAETHCS 3 JIBOX TTOPYY PO3TANIOBAHNX (DYHKITIOHATBHUX CETMEHTIB i, BiIMOBiHO, TPhOX diziosoriunux chinkrepis. o-
CIIIKEHO 0COGIMBOCTI TPAH3UTY BMICTY 110 TOBCTiH KHMIII 3 ypaxyBaHHSM BCTaHOBJIEHUX OJMHUIIb eBakyailil, siki Oyin
BUKOPUCTaHI 151 BUGOPY 006CATY Pe3eKilil TOBCTOI KUIIKK, (POPMYBaHHS MIKKHIIKOBMX aHACTOMO3IB i aHaTOMO-(yHKIIIO-
HAJIBHUX KOHCTPYKIIH. 3a3HayeHW MiXifl 03BOJIMB TOKPANIMTH (PYHKI[IOHAJIBHI Pe3yJbTaTh Xipypriynux BTPydYaHb i
SIKICTD JKUTTSI TIPOONIEPOBAHUX XBOPHX.

BucnoBku. Bukopucranisi BcraHoBjaeHUX (BYHKIIOHATBHUX 0COOIMBOCTEN TOBCTOT KUIITKH JI03BOJIUIIO Y IOCKOHATUTH
pajiMKaibHi oepailii, po3poOuTH HOBI ClIOCOOM BIIHOBHKX i PEKOHCTPYKTUBHO-BIIHOBHUX Ollepalliii, MOKpamuT (GyHKIiO-
HaJIbHI Pe3yJIbTaTH XipyPTivHOTO JiKYBaHHS i SIKICTh KUTTSI IPOOTIEPOBAHNX XBOPHUX.

Knwuoei crnoesa: disionoriuni cinkTepn TOBCTOI KUIKH, (DYHKITIOHATBHNN CETMEHT TOBCTOI KUIITKH, €BaKyaTOPHII
pesepByap TOBCTOI KATITKH, Mi>KKUTIIKOBI aHACTOMO3H, PEKOHCTPYKTUBHO-BITHOBHI omepaillii, QyHKITIOHATbHI pe3yIbTaTH.
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OYHKIIMOHAJTBHBIE OCOBEHHOCTHU TOJICTON KUK
1 UX TPUMEHEHUE B KOJIOPEKTAJIbHOW XUPYPIUU

Beenenue. OjiHUM U3 HAIIPABJICHUI AJIbHEHIIETO COBEPIICHCTBOBAHUS TEXHUKN XUPYPTUUYECKUX BMEIIATC/ILCTB 1 YJIy4-
meHust GyHKIUOHATIBHBIX PE3YJIBTATOB TIOCJIE UX BBIIIOJHEHMSI, [I0 MHEHUIO ABTOPOB, SIBJISIETCSI YIJIyOIEHHOE M3yYeHne aHa-
TOMO-(YHKI[HOHAIBHBIX 0COOEHHOCTEN TOJICTOI KUIIKU, B YACTHOCTH MEXaHHU3Ma [IPOJBUKEHUSI €€ COAEPKUMOTO, 1 UC-
10JIb30BaHKE BbISIBJICHHDBIX 3aKOHOMEPHOCTEH PN BBITIOJHEHNN XUPYPIUYECKIX BMEIIATEIbCTB.

IIpoGnemaTuka. YiydineHue pe3yJsraToB BBITOJHEHUS OMEPAIi Ha TOJICTOI KHIIKE MyTeM WCIOJb30BAHS BbISIB-
JIEHHBIX QHATOMUYECKUX 1 (DYHKIIMOHATHLHBIX 0COOEHHOCTEN TOJICTOI KHUIIKH.

Ienb. YiyuieHre XUPYPrudecKoi TEXHUKU IIyTEM UCCIIeN0BaHUs (DYHKIMOHAIBHBIX OCOOEHHOCTEN TOJICTON KUK U
HCIOJIB30BAHUE MTOJYYEHHBIX 3HAHUN B KIMHUYECKOH ITPAKTHKE.

Marepuanst u MeToApl. Ha oCHOBaHMU METO/[a MATEMATHYECKOTO MOJETUPOBAHSI ObLIU MCCIE/0BAHbI 0COOEHHOCTH
TPAH3UTA COJEPKIMOTO 110 TOJICTOH Kuiike. [losrydennpie pesyibraTbl HCIOIb30BAIN IIPH BBITOJHEHUH PAAMKATIbHBIX, BOC-
CTaHOBUTEJIbHBIX U PEKOHCTPYKTUBHO-BOCCTAHOBUTEIBHBIX OTIEPAIIUi.

Pesyabratpl. OO0CHOBAHDI 11 OTIPE/IETIEHDI HOBBIE MOHSTHSI ANHNTL 9BAKYAIMN COIEPKUMOTO 110 TOJICTON KUIITKe: GyHK-
IIMOHAIBHBII CETMEHT TOJICTON KUIITKK — Y4aCTOK OrPAaHMYEHHBIH IBYMS (PU3HOJIOTHYECKUMU C(OUHKTEPAMHU 1 9BAKyaTOPHBII
pesepByap, COCTOSIIINI U3 IBYX PSZIOM PACHOJNOKEHHDBIX QYHKIIMOHAJIBHBIX CEFMEHTOB M COOTBETCTBEHHO TpeX (husnosioru-
yecknx chunkrepon. VccremoBanbl 0COOEHHOCTH TPAH3UTA COAEPKIMOTO 110 TOJICTON KHIIKE C YI€TOM YCTAHOBJIEHHBIX
eJIMHII] 9BAKYAIMH, KOTOPBIE GbLIIN HCIOJIB30BAHbI IS BBIOOPA 00beMa PE3EeKIIU TOJACTOM KUK, (POPMUPOBAHST MEFKKH-
IIEYHBIX aHACTOMO30B M aHATOMO-(YHKIIMOHAILHBIX KOHCTPYKINI. YKa3aHHBIH MOAXO0/] TTO3BOJIIII YIYUIINTh (DYHKITHO-
HaJIbHbIE PE3YJIBTAThl XUPYPrUYECKIX BMEIIATEIbCTB U KA4€CTBO JKH3HU OIIEPHPOBAHHBIX OOTHHBIX.

BsiBoapl. Vciiosb30Banne yCTaHOBJIEHHDBIX (DYHKIIMOHAIBHBIX OCOOEHHOCTEI TOJICTO KUIIKU 103BOJINIIO YCOBEPILIEHC-
TBOBATH PAJIUKAJIbHbIE OIEPAIUH, Pa3paboTaTb HOBbIE CIIOCOOBI BOCCTAHOBUTEIHHBIX U PEKOHCTPYKTHBHO-BOCCTAHOBH-
TEJIbHBIX OIePaIiil, yIydmnTh HYHKIMOHATIbHbBIC PE3YJIbTaThl XUPYPIUYECKOTO JIeYeHU U KadecTBa JKU3HU IIPOOIIePUPO-
BaHHBIX OOJIBHBIX.

Kuiwuesvie caoea: busnonorndeckre cOUHKTEPDI TOJCTON KUIIKH, QYHKIIMOHAJIBHBIN CEIMEHT TOJICTOM KUIIKH, 3Ba-
KyaTOpHBIII pe3epByap TOJICTOW KHIIKH, MEXKKHUIIEYHble aHACTOMO3bI, PEKOHCTPYKTUBHO-BOCCTAHOBUTEbHbIE OIEPAIINN,
(byHKITIOHATBHBIE PE3YIIBTATHI.
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