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ANNOTATION
This article provides an extensive analysis of the evolution of minimally invasive colorectal surgery
and modern approaches to the surgical management of ulcerative colitis (UC). Beginning with the
first laparoscopic-assisted right hemicolectomy performed by Jacobs et al. in 1990, the authors
highlight the substantial progress in video-endoscopic technologies while emphasizing persistent
limitations, including the lack of tactile feedback, loss of three-dimensional perception, and technical
challenges in obese patients, those with prior abdominal surgery, or those with locally advanced
disease. The introduction of hand-assisted laparoscopic surgery (HALS) has expanded the
applicability of minimally invasive techniques by improving intraoperative control, reducing
conversion rates, and shortening operative time.The paper reviews the current landscape of UC
surgery, noting that despite advances in medical therapy, up to 50% of patients require surgical
intervention. The major factors contributing to poor outcomes include delayed surgery, absence of
unified criteria for medical treatment resistance, high systemic toxicity, and severe metabolic
disturbances. Persistent difficulties involve the absence of a universally accepted “gold standard” for
restorative surgery in UC, the high rate of functional complications after IPAA, and ongoing debate
regarding optimal reconstructive strategies.Modern trends in minimally invasive surgery including
total laparoscopic IPAA, transanal approaches (ta-IPAA), and robotic techniques are examined.
Literature data demonstrate benefits such as improved quality of life, reduced adhesion formation,
better fertility outcomes, and fewer postoperative complications. The review concludes that
optimization of UC treatment requires refined patient selection, improved perioperative management,
and integration of innovative technologies while maintaining strict surgical and oncological
principles.
Keywords: ulcerative colitis, surgery, laparoscopy
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XYPCAHOB Exy6:x0on DpKuH yriu
Camapkanackuii ['ocygapcTBeHHbI MeqUIIMHCKUN Y HUBEPCUTET

XUPYPI'MUECKOE JIEYEHME A3BEHHOI'O KOJIMTA
(OB30OP JIMTEPATYPA)

AHHOTATHUA
B crarbe mpencraBiieH pacIIMpPEHHBIM aHaIW3 HBOJIIOLMM MHHUHMHBA3UBHOM KOJIOPEKTAJIbHOU
XUPYPTUH M COBPEMEHHBIX IOJIXOAOB K XHPYpPrHYecKoMy JIedeHHIo si3BeHHoro konuta (SK).
Hauunnas c nepBoii 1anapoCKONUYecKH-acCCUCTUPYEMOM IPaBOCTOPOHHEN reMUKOIIKTOMUH (Jacobs
et al., 1990), aBTOpbI OTMEYArOT 3HAYUTEIBHBIH MPOTPECC BHICOIHIOCKOMUYECKHX TEXHOJIOTHH,
OJTHAKO TOJYEPKUBAIOT COXPAHSIOUIUECS OrPAaHUYEHUS METOJA, CBS3aHHBIE C OTCYTCTBHEM
TaKTUJIBHBIX OIIYIIEHHUH, MOTEPEH TPEXMEPHOW BU3yalIM3allMM, TEXHUYECKUMHU TPYAHOCTSAMU IIPU
OKUPEHHMM, CIIACUHOM IIPOLIECCE M MECTHO-PACIIPOCTPAHEHHBIX  OMYXOJsAX.AHaAIU3UpYETCs
coBpeMeHHoe cocTosiHue xupypruu K, rae HecMoTpst Ha pocT 3PPEKTUBHOCTH METUKAMEHTO3HON
Tepanuy, A0 50% manuMeHToB B TEUEHHE >KU3HM HYKIAIOTCA B omnepauuu. PaccmarpuBaroTcs
poOJIeMBbl OTCYTCTBUS «30JI0TOI0 CTaHApTa» PEKOHCTPYKTUBHOM xupypruu K, Beicokast yacrota
(byHKUMOHANBHBIX HapylmieHud nocie IPAA u AHMCKYCCHOHHOCTh METOJOB BOCCTaHOBJICHMS
aHaibHON nedexannn.O000IeHbl COBPEMEHHbIE TPEH/bl Pa3BUTHS MaJOMHBA3UBHOW XUPYPIUH:
ToTaidbHasg  Jjamapockonuueckas IPAA, TpaHcananbHble TexHuku  (ta-IPAA), pobot-
acCCHCTHpPOBAHHBIE METOABI, & TAK)KE MCIIOIIB30BAHME PYYHON AaCCUCTEHLMHM IPU TEXHUYECKH
CJIOKHBIX cuTyauusx. [Ipencrasiensl naHHbIe IuTepaTyphl 0 BiIUsHUKA MIS Ha yacToTy ocinoKHEHU,
pPEeNpONYKTUBHYIO (YHKIMIO W KadecTBO JKM3HU. Jlemaercs BBIBOA O HEOOXOJUMOCTH
COBEpPILEHCTBOBAHUS KPUTEPUEB OTOOpa MAIMEHTOB, ONTUMHU3ALMHM J0- M IOCIEONepariOHHOIO
BEJICHHUS, A TAK)KE€ MHTETPALIMU HOBBIX TEXHOJIOTHH ¢ COOIIOICHUEM MTPUHIIUIIOB OHKOJIOTHYECKOH U
IIPOKTOJIOTMUECKON aOIaCTUKH.
KaroueBble cjioBa: Hecrienu(pUUecKuil I3BeHHBIN KOJIHUT, XUPYPrus, JanapoCKOIHs

KABBAPOB Illep3on PaxumobepaneBn4
Camapkany Bunoatu COFJIMKHU cakian OomIKapMacu
XYPCAHOB Exy6:xon Dpkun yriu

Camapkang /laBnat Tu66uér YHuBepcureTu

SIPAJIM KOJIUTHU )KAPPOXJIMK YCYJUJA JABOJIAI
(AJABHUETJIAP IIAPXN)

AHHOTANUA
Ymby Makoasa KOJIOPEKTall RKappoXJIUKAa MUHUMHBA3UB TEXHOJOTMSJIAPHUHT PUBOXKIIAHUIIN Ba
SpUM acp AaBOMHUJA YJAPHUHT SPUM acp JaBOMMJA spaTWIraH 3aMOHAaBUM €HAALTYBIIApH, XyCYyCaH,
apanu koautHU (SIK) sxappoxJink iynm Ounan naBojamigard YpHy KeHT TaxJIui KUiIuHau. Jacobs Ba
xamMmmyauidaap TomoHugan 1990 imnpa Oaxapwiran OMPUHYM JIAAPOCKOMUK-ACCUCTEHCHUSIIN
TeMUKOJIEKTOMUSIIaH OomuIad BHICOIHAOCKONUK TEXHUKAJAPHUHT CE3WJIApiIM TapakKUETU Kailn
srunanu. Illy Ownan Oupra, TaKTWI CE3TMHUHT HYKIMTH, yd4 Yiauamuid (a3oBUA KYPUIIHUHT
NYKOJMUIIY, CEMM3JIMK, WIrapu KWJIMHTAaH >XappoXJIMKJIap Ba TapKajraH IIMIUIAPAA TEXHUK
MypakkaOIuKiIap Kabu uyekioBiap Xam TabkujuiaHagu. HALS TeXHUKaCHMHUHT >KOpHUI 3THIIMIIH
MHTPAOIIEPALIMOH Ha30paTHU AXIINIa0, KOHBEPCHUs HXTUEKUHU KaMaUTHpUO Ba omepanys BaKTHHU
KUCKapTUpUO MUHHMHBA3UB MMKOHMSATIAPHH KeHratupanu. Makonana 3aMOHaBUNH MUHUHMHBA3UB
énnamyBinap — Tynuk jganapockonuk IPAA, tpancanan IPAA (ta-IPAA), poGoT-accucteHcusiu
TeXHHUKaJap Ba YJIapHUHT a(3auIMKIapyu EpUTWITad. Anabuérinap HaTuxKaaapu TYFPYKIaH KeMUHTH
YHYMJOPJAUKHUHT  SXIIWIAHUIIM, (QYHKIUOHAI KYPCATKUWIAPHUHT  SXIIWIAHUIIK, KaMpPOK
criaiikanap pUBOKJIAHMIIN Ba MACTPOK acopaTinap 6unan 6ormuk. Xynoca cudaruga EKuu ontuman
KapPOXJIUK OMIIaH JaBoJiall OeMOpIIapHU SXTUETKOPIUK OMIIaH capasialll, epruonepaTCuOH JIaBPHU
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AXIINJIAN BA MHHOBAIIMOH TEXHOJIOTHsJIAPHU JKappOXJIMK ME30HIapHUra KaTbUil aMmall KMJraH XoJiaa
MHTETpalus KWINIIHU Tajnad Kuiaam.
KaumT cy3nap: Hocnecuduk Spoiau KOJIUT, )KapPOXIIHUK, JIATApOCKOMHUS

Introduction. Laparoscopic-assisted right-sided hemicolectomy performed by M. Jacobs et al.
in June 1990 [13] marked the beginning of the introduction of videoendoscopic surgeries into
colorectal surgery. Over the next two decades, this method has become widespread in many clinics
worldwide. However, until now, the active use of laparoscopic surgeries in the treatment of colon
cancer has been restrained by the skeptical attitude of a number of oncologists due to doubts about
compliance with the principles of ablastic surgery. In addition, such shortcomings of laparoscopic-
assisted interventions as the absence of tactile sensations and the loss of three-dimensional perception
of space significantly limit the use of minimally invasive techniques in complex situations - in patients
with excess body weight, in patients who have previously undergone surgery on abdominal organs,
as well as in locally spread tumors. In a number of observations, the use of laparoscopic techniques
significantly increases the duration of operations on the colon and, in addition, requires the surgeon
to master special skills for a long time. To overcome the above-mentioned limitations, since the
beginning of the 90s of the last century, the method of laparoscopic operations with manual assistance
(in English-language literature - "hand-assisted laparoscopic surgery™) has been used, which implies
the use, along with endoscopic instruments, of the surgeon'’s hand inserted into the abdominal cavity
[5]. To assess the possibilities of using this method in patients with colon cancer, we analyzed our
own experience in performing such operations.

Surgical treatment of ulcerative colitis (UL) can still be considered one of the dramatic
branches of surgical gastroenterology and coloproctology. The increase in the prevalence of
inflammatory diseases of the colon is currently ahead of the development and improvement of
specialized care for this category of patients. Statistical studies indicate an avalanche-like increase in
the prevalence of ulcerative colitis - in industrial regions, it ranges from 40 to 60% every decade.

At the same time, among the population of UC patients, the need for surgical treatment does
not decrease and is observed throughout life, according to Keswani R.N. Cohen R.D. (2022) - 10-
30% of patients, and according to Ruf G. (2022) - up to 50%. Therefore, an increase in the incidence
of ulcerative colitis inevitably leads to an increase in the absolute number of patients requiring
surgery.

"Medication resistance,” which is observed in various nonspecific inflammatory diseases with
an autoimmune component, can have fatal consequences in patients with ulcerative colitis.
Uncontrolled inflammatory process with conservative therapy leads to the progression of systemic
toxic reactions and the development of intestinal complications of the disease: bleeding - in 1.5-4%,
toxic dilatation and perforation - in 5-6%.

The unpredictable progression of ulcerative colitis, severity of systemic disorders, unclear
indications for surgery, and inevitable surgical trauma during extensive colon resection contribute to
the preservation of mortality rates in the group of patients operated on for ulcerative colitis from 8-
12 to 50-60%.

Unsatisfactory treatment outcomes for patients with YAK complications are explained, on the
one hand, by the development of irreversible changes in homeostasis in severe YAK (metabolic
disorders, cachexia, sepsis, coagulopathy), and on the other hand, by the absence of "precursors™ of
these complications, which can serve as indications for surgery before the development of terminal
manifestations.

The criteria for resistance to conservative therapy are still interpreted contradictorily,
therefore, at the present stage, there is no accepted system for evaluating or classifying patients with
UC according to the severity of clinical manifestations, in which patients with indications for surgery
would be distinguished.

The widespread nature of colon damage in severe burns necessitates a large volume of surgical
interventions, which, according to the absolute majority of authors, should be no less than subtotal
resection of the colon.
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At the same time, the authors acknowledge that to date, the combination of radical surgical
treatment with the restoration of anal defecation has not been achieved, therefore, the "gold standard"
for surgical treatment of UC has not yet been found (Hueting W.E. Buskens E., 2022).

Improving surgical treatment outcomes, reducing postoperative complications and mortality
rates plays a significant role in improving surgical intervention techniques and optimal selection of
its type, along with intensive pathogenetic and replacement therapy in the pre- and postoperative
periods.

This is facilitated, in particular, by the development in recent years of minimally invasive
technologies for surgical intervention on the colon, such as laparoscopic (Maskin S.S., 2019) and
laparoscopic manual assistance (Frolov S.A., 2020).

Another direction in improving the treatment outcomes of patients with severe forms of colon
inflammatory diseases is the progressive methods of managing the postoperative period, including
endolymphatic antibiotic therapy for Crohn's disease (Yusupov I.A., 2023).

Variants for restoring anal defecation after resection of the colon due to UC are the formation
of an ileorectal or ileoanal anastomosis. In the first case, there is no consensus on the optimal
boundaries of rectal resection (Kanshin N.N., 2020; Mortier PE. et al., 2022), and in the second case,
reconstruction is associated with a high (35% higher) level of postoperative functional complications
(Shen B., Fazio V.W, 2022). These circumstances led to the fact that currently, the share of
reconstructive surgeries in UC surgery in the USA is no more than 25%, with the remaining patients,
colproctomy ends with the formation of a permanent ileostomy (Bach S.P, Mortensen N.J., 2021).

All the listed problems dictate the need to improve treatment tactics for the severe form of
ulcerative colitis, combining the timely use of conservative and surgical treatment methods, the
development of minimally invasive diagnostic methods, the management of pre- and postoperative
periods in patients with metabolic disorders, minimally invasive surgical techniques, as well as the
search for factors predicting the need for surgery and the possibility of performing the reconstructive
stage.

To date, significant experience has been accumulated in several clinics in the use of manual
assistance during laparoscopic resections of the colon. Thus, in an article published this year from the
Mayo Clinic, the experience of performing 1103 such operations is presented [8]. The place of
laparoscopic operations with manual assistance in colorectal surgery remains a subject of debate.
When compared with open interventions, manual assistance surgeries demonstrate all the advantages
of minimally invasive surgery characteristic of laparoscopic-assisted surgeries [7, 14, 17].
Furthermore, the use of manual assistance during laparoscopic resection of the colon allows for a
reduction in the duration of the intervention and a decrease in the frequency of conversions [15, 16,
22].

As shown by the meta-analysis of comparative studies conducted by A. Aalbers et al. [4], the
immediate results of laparoscopic-assisted interventions and laparoscopic operations with manual
assistance do not have significant differences. According to a number of authors, manual assistance
allows for wider application of laparoscopic technologies in the treatment of colon cancer due to
technically complex situations - obesity, abdominal adhesions, and large tumors [11, 12, 21, 22].

In the literature, little attention is paid to assessing the oncological results of laparoscopic
resections of the colon with manual assistance. C. Ringley et al. [19] note a larger number of removed
lymph nodes compared to laparoscopic-assisted resections. R. Pendlimari et al. [18] provide data on
79% of recurrence-free 3-year survival in a group of 194 patients after laparoscopic resection of the
colon with manual assistance. The results of the studies conducted at the State Center for
Coloproctology generally correlate with the literature data. Thus, G.l. Vorobev et al. [1] when
comparing with laparoscopic-assisted operations, no differences were found in the course of the
postoperative period when analyzing the intensity of postoperative pain syndrome, the consumption
of analgesics, the need for parenteral administration of medications, the timing of intestinal peristalsis
restoration, and self-care capability. At the same time, manual assistance allows for laparoscopic
resection of the colon in patients with excess body weight, adhesions in the abdominal cavity, and
large-sized tumors without significantly increasing the duration of the intervention and the risk of
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intraoperative complications. Due to "laparolifting,” this method provides comfortable conditions for
performing operations and at low gas pressure in the abdominal cavity [1], which allows for the use
of the advantages of minimally invasive surgery in patients with reduced functional reserves of the
respiratory and cardiovascular systems. Thus, the use of manual assistance during laparoscopic
resection of the colon increases the possibilities of intraoperative revision and improves the conditions
for performing the operation due to good coordination of movements and orientation of the surgeon.
This method can be recommended for use in patients with colon cancer with technical difficulties,
such as excess body weight, adhesions after previous interventions on abdominal organs, and
contraindications for tense carboxyperitoneum. The method of performing laparoscopic surgery with
manual assistance demonstrates all the advantages of laparoscopic surgery, while having a low level
of conversion into open operations, which expands the indications for the use of minimally invasive
interventions in patients with colon cancer. Despite the numerous advantages of HALS, bone valve
limitations prohibited the use of HALS in proctoectomy, and consequently, HALS remained a hybrid
laparoscopic open surgery for IPAA. With the growth of experience in the MIS field, many surgeons
have switched to a total laparoscopic approach using multiple access ports, with sample extraction
and bag creation often performed through a Pfannenstiel incision or ileostomy area. For many
surgeons, HALS remained a useful tool and bridge to laparotomy during complex operations. Total
laparoscopic IPAA studies demonstrated feasibility and safety (15-18). In one of the technical and
economic studies, it was reported that 82 patients underwent total laparoscopic IPAA with a
conversion rate of 11% and a significant reduction in surgery time after the first 40 cases. Functional
results for one year showed 4.7£1.9 defecation per day and 1.0+1.2 defecation per night (18).
Compared to open surgery, total laparoscopic IPAA allows for a reduction in surgical blood loss and
the use of analgesics, a reduction in hospital stay, and a decrease in the number of injection,
abdominal, and adnexal adhesions (16,19,20). While initial data in the early stages of minimally
invasive collectomy showed similar clinical results with HALS and total laparoscopic collectomy
(21), later data indicate improvement in total laparoscopic access results, including a decrease in the
frequency of surface infection of the surgical site and postoperative ileoid (22). Since full
laparoscopic IPAA involves laparoscopic proctoectomy, its impact on sexual function must also be
assessed. A study comparing male and female body images and sexual function after laparoscopic or
open IPAA revealed slight improvement in body image in women who underwent laparoscopic
treatment but had similar sexual function (23), while another study comparing laparoscopic and open
rectal incision during IPAA revealed open surgery as a risk factor for erectile dysfunction [negative
ratio (OR) =4.16, 95% confidence interval (Cl): 1.62-10.65, P=0.003]. In female patients, it was also
shown that total laparoscopic IPAA contributes to female fertility and fertility, presumably due to the
reduction of adhesions in the pelvic region (24.25). Expanding the laparoscopic approach, successful
results of single-port (SP) IPAA with access through the future ileostomy site in the right lower
quadrant (26) were also reported, but no advantages in clinical results compared to multi-port
laparoscopy were identified. Multiport laparoscopic IPAA is usually performed through 5 port areas
with a chamber port at the navel and extraction through a Pfannenstiel incision. Alternatively, to
minimize abdominal incisions, specimen extraction can be performed through the future ileostomy
site or trans-anal in cases of rectal mucosectomy. In our experiment, for laparoscopic TAS, a 3-port
technique (1-rasm) can be used with a 10-mm periumbilical chamber port, a 12-mm working port at
the site of the future ileostomy in the right lower quadrant, and a 5-mm suprapubic port. This allows
for the mobilization of the entire colon using a 10-mm blunt end LigasureTM (Medtronic Inc., Dublin,
Ireland) through a 12-mm port at the ileostomy site. The lateral approach to the medial approach,
operating from right to left, begins with a rectosigmoid intersection, where the disintegration is
spliced using a 60-mm laparoscopic staple. The preparation is extracted through the ileostomy site,
and the incision of the iliac gland is performed extracorporeally to prevent the expulsion of the staple
line during extraction through the relatively small ileostomy opening.
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Figure 1 Triple access for laparoscopic total abdominal collectomy.

In stepwise IPAA, the second stage begins with the mobilization of the ileostomy, followed
by abdominal insufflation and SP laparoscopy using GelPOINT® Mini Advanced Access Platform
(Applied Medical Resources, Rancho Santa Margarita, CA, USA), placed across the ileostomy area
(Figure 2). The iliac mesentery is mobilized along the duodenum, and the length of the pouch can be
assessed intra- and extracorporeally. Then, proctoectomy is performed laparoscopically via
GelPOINT® Mini, and if necessary, additional trocars can be placed in the left lower quadrant and
the navel for visualization and retraction. The superior hemorrhoidal artery is divided close to the
intestine to minimize damage to the hypogastric nerve, and dissection is performed in the plane of
the common mesorectal resection posteriorly and near the rectum laterally and anteriorly to minimize
damage to the autonomic nerves and urogenital structures. When rectal mobilization reaches the
anorectal ring, the laparoscopic staple is placed perpendicular to the rectum and the corresponding
level of intersection is confirmed by digital examination or flexible sigmoidoscopy before the staple
shot. This is an important step, as one of the main limitations of laparoscopic IPAA associated with
follicular insufficiency is the excessive length of the rectal cuff (27). Another limitation at this stage
of laparoscopic IPAA is the need to perform multiple staple burns to achieve a perpendicular rectal
incision due to limitations in staple articulation in the narrow space in the bone marrow. Limiting
stepel burns to 2 or less is crucial for minimizing the complications of anastomosis leakage (28). In
our experience, if this stage cannot be performed using 2 or fewer staple burns, a Pfannenstiel incision
can facilitate rectal transection using a TATM (Medtronic Inc., Dublin, Ireland) or Echelon
CONTOUR stapler (Ethicon Inc., Raritan, NJ, USA). In our practice, bag construction is performed
extracorporeally through the ileostomy area, and a two-stage anastomosis can be achieved through
laparoscopic imaging.

Achievements in the field of natural openings and transanal MIS have generated significant
interest in transanal proctoectomy in the last decade. Similar to transanal total mesorectal excision
(TTME) for rectal cancer, TAIPAA for PC is ideal for patients with a narrow and deep body part,
where traditional direct laparoscopic instruments can be difficult to access and visualize. The
potential advantages of the transanal approach in CC include direct linear access to the lower rectum,
sequential rectal intersection at the anorectal junction, leaving a limited rectal cuff, and the absence
of multiple staple burns with a single-staple anastomosis (29,30). Studies comparing talPAA and
transabdominal IPAA demonstrated the safety of talPAA with short-term (31.32) and long-term
(33.34) results comparable to transabdominal access. However, in our experiment, talPA has a higher
frequency of anastomosis leakage compared to transabdominal IPAA (11% versus 2%; P=0.03),
although this may be related to the very low leakage frequency in traditional transabdominal IPAA
(35.36), as the leakage frequency of talPAA reflects the indicators of other published literature
sources. Our opinion is that transanal IPAA refers to the instrumental basis for approaches to IPAA
and can be especially useful in patients with particularly narrow and difficult pelvic cavities or in
patients with rectal cancer under conditions of PCI.

With clear advantages in short-term surgical outcomes, including pain reduction, shorter
hospital stays, faster bowel function recovery, improved cosmetics, and some potential long-term
benefits in bowel function, female fertility, and male sexual function, it is clear that MIS for CC
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remains here. Even in an emergency situation with lightning-fast colitis, laparoscopy is safe and
should be preferable to moderate laparotomy, except for an unstable patient. As we continue to
advance in the field of minimally invasive colorectal surgery, we must continue to implement
innovations, especially in cases that carry the highest morbidity and require the highest technical
skills. Ongoing research in single-profile robotic surgery, TAIPAA, and robotics will help our patient
move forward. It also emphasizes the need to improve preparation both in domestic programs and in
global UC centers. In IPAA surgery, the surgeon's expertise and preferences may dictate a minimally
invasive approach from laparoscopic, hybrid, transanal, and robotic surgery, as studies show similar
results in various modifications. The main principles of high-quality intestinal sinus surgery must
always be observed regardless of the minimally invasive approach, including evaluating access to the
intestinal sinus before proctoectomy, cutting near the rectum to prevent nerve injury, minimizing the
length of the cuff to <2 cm, avoiding multiple distal rectal shearing operations, maneuvers to achieve
access to the intestinal sinus with minimal tension, and constructing a reliable anastomosis.
Compliance with these principles during minimally invasive IPAA is of paramount importance, as
constructing a poorly functioning sac can ultimately impair the patient's quality of life, lead to sac
failure, and ultimately to persistent ileostomy. Considering the relatively young age of patients with
IPAA, factors such as fertility, sexual function, and cosmetics remain the main factors in their quality
of life, satisfaction, and overall well-being, and attention should be paid to the methods and
techniques for optimizing these results. As innovations continue to advance MIS, surgeons must
prioritize safe saccular surgery, mastering the approach, and continuing to implement innovations to
improve long-term outcomes and the quality of life of patients who have undergone surgery for CC.
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