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Professor Volodymyr Opanasovych Karavaiev —
surgeon, scientist and innovator

The article presents the professional and scientific path of Professor Volodymyr Opanasovych Karavaiev — the
first professor of surgery, first head of the department, first organizer and first dean of the medical faculty of
St. Volodymyr University, who worked at the university clinic (now Kyiv City Clinical Hospital No18).

For many, the life and work of our predecessors became
a measure of their own actions and their own lives, an
example of dedication to their profession and science.

Volodymyr Opanasovych Karavaiev became the
first professor of surgery, the first head of the De-
partment of Surgery, the initiator and the first dean
of the Medical Faculty of St. Volodymyr University.
He combined not only organizational and manage-
rial qualities, but also, above all, the talent of a sci-
entist, an experimenter, an innovator, and a doctor.

In 1838, under the direction of M.]I. Pirogov,
V. O. Karavaiev completed a world-renowned ex-
perimental clinical study «On Traumatic Inflam-
mation of Veins» («De phlebitide traumaticas)
devoted to the investigation of causes and mecha-
nisms of purulent complications (pyemia, hospital
gangrene). In this scientific work, V. O. Karavaiev
made an assumption that did not comply with the
scientific views, concepts and ideas of that time.
The provision that pus passes through the pul-
monary capillaries became a surgical axiom in the
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Surgery is the first and leads us to the truth, so we hope

that the passage of time will not take it with us
M.I Pirogov

treatment of sepsis not so long ago, in spite of the
fact that V. O. Karavaiev noted it more than 180
years ago, before Rudolf Virchow began his research
on thrombosis and embolism.

The work on the pericardial puncture «On
the protocol of the pericardial sac» is particularly
noteworthy. V. O. Karavaiev described the surgical
techniques for this procedure and their indications,
practically implemented many innovative ideas that
were groundbreaking in the field of heart surgery.
V. O. Karavaiev was the first surgeon to carry out
pericardial puncture (access by V.O. Karavaiev)
providing its experimental justification.

The era of anesthesia began in 1845. On October
16, 1846, a Boston dentist, Thomas Morton, under
the advice of a chemist, Carl Jackson, first used
etheric anesthesia. V. O. Karavaiev and A.P. Wal-
ter, an anatomist, studied the mechanism of action
of ether, and then chloroform, as well as the physi-
ological basis of anesthesia. And importantly, this
was the first set of scientific studies that were wide-
ly used in national and world medicine. Similarly
to M. L. Pirogov V. O. Karavaiev first tried ether on
himself, then on volunteers, and only after receiv-
ing successful results included patients into the
study. It should be noted that V. O. Karavaiev did
not observe any fatal complications of anesthesia in
his practice. M. I. Pirogov was the only scientist in
the world who registered such cases.

V. O. Karavaiev wrote the most accurate and de-
tailed works on the physiological issues of anesthe-
sia and its action. He was the first in the Russian
Empire to identify indications and contraindica-
tions for the use of inhalation and rectal ether anes-
thesia, described the stages of anesthesia, and with-
out being familiar with the Charrier apparatus for
inhaling ether vapors, designed a device for its use.
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V. O. Karavaiev carried out many significant re-
searches in ophthalmology. Thus, in 1841 he was the
first in the world, 25 years before Trefe (1865), to
use an autopsy of the cornea in its upper part to treat
cataracts, proving the feasibility of this procedure
in more than 1.5 thousand observations. Out of 897
personally performed cataract surgeries, V. O. Kara-
vaiev achieved good results in 856 patients. Due
to V. O. Karavaiev’s method, cataract surgery took
a few seconds. He developed the technique of te-
notomy to eliminate strabismus and was the first to
perform this operation. He also invented the original
eye instruments: a bayonet catarrhal knife, special
tweezers for fixing the eyeball. V. O. Karavaiev was
one of the first to teach ophthalmology by combining
theory with practice. He is the author of prominent
works on certain issues in ophthalmology — «On op-
erations for the formation of an artificial pupil and
strabismus» (1842), «On cataracts in practical and
surgical terms» (1859) and others.

In the field of facial plastic surgery, V.O. Kara-
vaiev developed several methods of plastic repair
of nasal defects, described the original method of
straightening of the back of the nose (1838), as well
as introduced a suturing technique for hard and soft
palate reconstruction that was further used by do-
mestic surgeons (1840). V. O. Karavaiev performed
1215 operations (mortality rate — 3.2 %) on the face,
of which 326 were plastic operations.

V. O. Karavaiev was the first to implement a meth-
od of amputation of limbs with the formation of skin
and skin-muscle flaps with reduced muscle weight to
prevent suppuration in the pre-antiseptic period, and
widely introduced it into surgical practice. He was
one of the first to use subchondral resection, showing
that the periosteum is the tissue from which bone tis-
sue is further regenerated. V. O. Karavaiev performed
a number of such operations in 1839.

V. O. Karavaiev described the results of his sci-
entific work on rare diseases in «Surgical cases of
disease», which was published in Germany in 1843.
It should be noted that due to the publications in
France and Germany and invitations to the German
medical congresses, V. O. Karavaiev became a well-
known scientist in Europe.

V. O. Karavaiev participated in the development
and implementation of two of the most significant
concepts that form the basis of modern world sur-
gery — anesthesia and antiseptics.

V. O. Karavaiev had been using Lister's antiseptic
method of treatment («Lister's bandage») in his clin-
ic since 1870, much earlier than surgeons in the Eu-
ropean countries (1872). The information about this
fact can be found in the «letters of mourning» or to-
day known as case histories. V. O. Karavaiev observed

the negative properties of carbolic acid in general, but
still began to use it immediately: surgical instruments
were washed with a 3 % solution of carbolic acid, and
it was used for air disinfection in the operating room.
This antiseptic agent significantly increased the suc-
cess rate of surgical interventions in the clinic.

V. O. Karavaiev suggested an original, and at
that time, a radical method for the treatment of rec-
tal prolapse, which in efficiency and simplicity was
much better than the methods developed by Dief-
fenbach, Dupuytren and Rust. The work «On the
radical cure of prolapse of the anus (prolapsusani)»
was published in the journal «Friend of Health» in
1842 N 17, p. 132—134.

Back in the 1870s, V. O. Karavaiev was one of the
first to perform skull trepanations. In total, he per-
formed 56 operations indicated for the treatment of
skull injuries, inflammatory diseases and tumors.

On March 2, 1863, V. O. Karavaiev became one
of the first surgeons in Europe, who successfully
performed a resection of the gangrenous bowel re-
sulting from the hernia with a primary anastomosis
in the pre-antiseptic period. The surgical treatment
of strangulated hernias marked the beginning of the
development of this type of surgery not only in the
Russian Empire but also in Europe.

V. O. Karavaiev was one of the first surgeons in
the world to perform ovariotomy, which was an ex-
tremely rare procedure at that time. The operation
of ovariotomy was generally condemned in France,
Germany and England, where it was not performed
at all. He was one of the first to dare to perform ovari-
ectomy. On October 5 (September 23), 1864, the first
ovariectomy was carried out by Yu.K. Szymanowski
in Kyiv, but the patient developed peritonitis and
died on the 6th day of the postoperative period. On
February 25, 1865, V. O. Karavaiev performed a sim-
ilar operation on a 46-year-old patient with a large
ovarian cyst. A 24-kilogram cyst led to respiratory
and cardiovascular failure. The patient developed
peritonitis and died on the 3rd day after surgery. But,
after a thorough analysis of this operation, Karavaiev
invented a special knife that allowed reducing the
operation time and management of the pedicle tor-
sion of the ovarian cyst outside the abdominal cavity.
The surgeons used this tool in similar operations.

V. O. Karavaiev and his followers laid foundations
for the statistical approach that takes into consider-
ation particular aspects and conditions of work and
service arrangement in the surgical clinic. It became
the basis for the development of modern evidence-
based medicine. Objective reports on surgical activi-
ties and their in-depth analysis were made only by
the best representatives of the world surgery, includ-
ing V. O. Karavaiev and his teacher M. I. Pirogov.
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From November 1, 1844 to May, 1887, V. O. Kara-
vaiev completed a titanic scientific study, the provi-
sions of which were reported in his work «Surgical
Faculty Clinic» that was compiled by Dr. Kutsevol-
Artemovsky and later became an integral part of the
activities of any clinic or surgical department.

V. O. Karavaiev had encyclopedic knowledge and
analytical thinking that resulted in a large number
of reviews written by him, published in the scientific
journals and kept in the archives. Today, the follow-
ing provisions of his reviews attract the attention of
the world scientific community: firstly, a reviewer’s
substantial knowledge of the state of the problem
and a concept of the peer-reviewed work; secondly,
the ability to analyze and give an objective review,
to express comments in a polite, delicate and friend-
ly way. Reviews should be presented not as basic
and boring reports but as reasonable and useful rec-
ommendations and conclusions.

«Operative Surgery (lectures by Professor
V. O. Karavaiev)» (1858) was included into the
golden fund of domestic medical science and edu-
cation as it served as a guide for many generations
of domestic physicians. In addition to this manual,
V. O. Karavaiev compiled the «Atlas of Operative
Surgery». Given the artistic presentation of the ma-
terial, its clarity and comprehensibility, accuracy
and completeness, the atlas was unparalleled, as evi-
denced by the fact that lectures on operative surgery
were republished three times: in 1858, 1861, 1873.

All the achievements of national and world sur-
gery were incorporated in this work. V. O. Kara-
vaiev was the first scientist who described the

Biographies

relation of practical surgery to physiology and
pathological anatomy.

V. O. Karavaiev was an invaluable member of
the medical community. He became an Honorary
member of the Universities in Kyiv and Kazan.
V. O. Karavaiev was a member of the Russian Surgi-
cal Society named after M. 1. Pirogov, the medical
societies located in Kyiv, Kharkiv, Odesa, Kherson,
Arkhangelsk, Vilnius, Vyatka, Ekaterinoslav, the
Caucasus, Kamyanets-Podilsky, and Chisinau.

V. O. Karavaiev was highly respected far beyond
Ukraine. His achievements were of the utmost im-
portance for national surgery, so he gained recogni-
tion and authority from his contemporaries.

Volodymyr Opanasovych Karavaiev was one
of the founders of the national medical science as
well as an initiator of the scientific surgical school.
Based on the numerous data from the literature,
there is a reason to believe that such world-famous
scientists as M. M. Volkovich, K.M. Sapezhko,
O.S. Yatsenko, I.F Saboneev, O.T. Bogaevsky,
and Ya.V. Zilberberg were his students. Many of
the students and the faculty members, who worked
with V. O. Karavaiev, made a significant contribu-
tion to the development of national medicine under
the supervision of their teacher.
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ITpodecop Bonogumup Onanacosuu KapaBaes —

Xipypr, HAyKOBEILlb, HOBATOP

JI.T. 3aBepnuii, T.B. Tapaciok, I0.1II. Iliopa, M.C. KpuBomycros

Harionanpanii mezinunnii yaisepcutet imeni O. O. Boromourbiisg, Kuis

BucsitneHo npodeciiiHui Ta HAyKOBUM NUBIX Tpodecopa Bomoaumupa Onanacosuda Kapapaesa — nepuioro
npodecopa Xipyprii, HEPIIOro KEPiBHUKA KadpeapH (PaKyIBTeTCbKOI XipypriyHOl KIiHIKH, IEPIIOrO OPraHi3aTo-
pa i mepmoro AeKkaHa MEJUIHOrO (pakyasreTy yHiBepcuteTy CB. Bonogumupa B MicTi KueBi. 3acHyBaB yHiBEpCH-
TETCbKY KIiHIKy (HUHiI — KMIBCbKa MiCbKa KIiHiYHA JIKapHA Ne 18).
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The article provides insight into significant milestones in the history of organ transplantation in Turkey and in
region.

In 1975, we were the first in Turkey to perform living-related kidney transplantation and, in 1978, deceased-
donor kidney transplantation, using an organ supplied by Eurotransplant. In 1979, the law on harvesting, storage,
grafting, and transplantation of organs and tissues was enacted. The first local deceased-donor kidney transplan-
tation was performed by our team in 1979. The first successful deceased-donor liver transplantation, which was
a groundbreaking surgery procedure for Turkey, the Middle East and Northern Africa, was carried out by our team
in 1988. In 1990, we were the first not only in Turkey but also in the Middle East region as well as Europe to pet-
form pediatric living-related segmental liver transplantation. One month later, an adult-to-adult living-related
liver transplant (a left lobe) was successfully performed for the first time in the history of organ transplantation.
On May 16, 1992, we carried out the first combined liver-kidney transplantation from a living-related donor,
which was the first operation of its kind in the world. Between November 1975 and October 2021, we performed
3,256 kidney transplantations at Hacettepe University Hospitals . Since 1988 to date, we have carried out 695
liver transplantations at Baskent University. According to the registry of the Ministry of Health, from 2002 to
2021, 46,115 kidney transplants were performed nationwide, as compared with 17,868 liver transplants, 1,153
heart transplants and 198 pancreas transplants. In 2001, the Ministry of Health established the National Coordi-
nation Center as an umbrella organization to promote transplantation activities, especially deceased-donor
organ procurement. Despite constantly increasing overall living-donor transplant rate across the country, overall
deceased-donor transplant rate is still far below the desired level.
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Transplantation rate may be considered as one of
the indicators closely connected with a country’s
development level. The successful melding of legal,
ethical, medical, social, psychological, technologi-
cal, economical, and religious aspects is mandatory
for any transplantation organization. It is nearly im-
possible to create or run an effective system with-
out regard for all these components. Like all similar
programs in the world, transplantation activities
in Turkey began with operations that broke new
ground [1, 2]. The long journey to an established
system was made in baby steps with the initiation
of nationwide hemodialysis programs, access to and
provision of immunosuppressive drugs, technologi-
cal improvements in tissue typing, advancements
in graft imaging and immunosuppressive drug

monitoring, work on legislation, education (includ-
ing religious aspect of the issue) and coordination
of medical staff, legal authorities, media and the
Turkish public, establishment of an intercity organ
sharing program, and organization of national and
international scientific meetings and societies.

History and development of organ
transplantation in Turkey

In Turkey, solid organ transplantation began with
two heart transplants in 1969. On November
22,1968, Dr. Kemal Beyazit attempted the first
heart transplant in Turkey at Ankara Yiiksek Thtisas
Hospital. Just 5 days later, on November 27, 1968,
the second attempt was carried out by Dr. Siyami
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Ersek in Istanbul. The first patient survived 18
hours, while the second one survived 36 hours.

In 1970, a transplantation research program was
established at the Department of General Surgery at
Hacettepe University Hospitals and, being a third-
year resident, I became one of the members of the sur-
gical team. Experimental liver transplantations were
performed in pigs and then in dogs [3] (Fig. 1, 2).

On November 3, 1975, we performed the first
successful living-related renal transplantation in
Turkey, with a kidney donated from a mother to her
12-year-old son [4—6] (Fig. 3). It is important to
note that there was no legislation governing organ
transplantation in Turkey at that time.

This was followed by the first deceased-donor
kidney transplantation, using an organ supplied by
Eurotransplant, which was carried out by our team
at Hacettepe University Hospitals on October 10,
1978 (Fig. 4, 5). Throughout the 1970s, the only op-
tion for the transplant candidates on the national
waiting list was to receive a graft from a first-degree
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Hacettepe University Hospital

First experiment in pigs

M. Haberal

living-related donor. There were plenty of patients
but not enough organs. In an attempt to make more
deceased-donor organs available to the Turkish pa-
tients, our team established cooperation with the in-
ternational networks, including the South Eastern
Organ Procurement Foundation (SEOPF) (Rich-
mond, VA, USA) and the Eurotransplant Founda-
tion (Leiden, The Netherlands) [7—9]. Back then,
nobody was using deceased kidneys with a cold isch-
emia time more than 12 hours. The organs received
from the organ procurement foundations were de-
livered to us with a cold ischemia time of more than
24 hours and were also anatomically problematic.
However, these kidneys were used with a high suc-
cess rate. Deceased- donor kidney transplantations
with prolonged cold ischemia time, which were per-
formed by our team in the 1970s, added a new di-
mension to this branch of surgery, and reports about
renal transplantations with a cold ischemia time
more than 100 hours began to appear in the litera-
ture throughout the world [10, 11].

Final successful experiment in dogs (post-op 24 hours)

Figure 1. Experimental animal studies, Hacettepe University Hospitals, 1970s
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Figure 2. Experimental orthotopic liver transplantation in dogs

Senior Surgical Team, Left to Right: Prof. Giilnaz Arslan,
Prof. Nevzat Bilgin, Prof. Mehmet Haberal,
Prof. Mualla Karamehmetoglu, Prof. Nebil Bityiikkpamuk¢u

Miirvet Caligkan
(mother — donor)

Bahtiyar Caliskan
(son — recipient)

Figure 3. The first successful living-related renal transplantation in Turkey, Hacettepe University Hospitals

During the early period in the history of organ
transplantation, very few people were aware of or-
gan transplants. The fact that there was no law in
Turkey governing organ donation was a major hur-
dle to be overcome. News and information about
deceased-donor kidney transplants were transmit-
ted to the public by means of television, radio, and
the press. People were thus able to see the results

10

of the surgeries through images of and interviews
with organ recipients who were once again able to
lead normal healthy lives. I began working with the
government authorities to raise public awareness
about the benefits of deceased-donation and the
related challenges that health professionals face.
In addition, I began to cooperate with the media
and various charity organizations as well as with
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Figure 4. The first successful deceased-donor kidney transplantation (the organ supplied by Eurotransplant)
in Turkey, Hacettepe University Hospitals
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Figure 5. Donation by Eurotransplant and South-Eastern Organ Procurement Foundation
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Article 3: Buying and selling of organs and tissues against a monetary amount or another interest are forbidden.

Article 4: Except for the distribution of information having scientific, statistical and new characteristics, all advertisement
in connection with the harvesting and donation of organs and tissues is forbidden.

Article 5: Harvesting organs and tissues from persons under the age of 18 or from persons who are not sound of mind
is forbidden.

Article 6: Both verbal and written consent for harvesting an organ must be obtained from a person/persons over
18 years of age and of sound mind in the presence of at least two witnesses and approved by a physician.

Article 11: In connection with enforcement of this law, the case of medical death is established unanimously by
a committee of 4 physicians consisting of 1cardiologist, 1neurologist, 1 neurosurgeon, and 1anesthesiologist, according
to the rules, methods, and practices equivalent to the level of science reached in the country.

Article 12: The physicians who will perform the transplant surgery cannot be among the group which pronounced the
donor as dead (Article 11).

Article 15: Those harvesting, storing, grafting and transplanting organs and tissues in a2 manner not conforming to this
law, and those intermediating in such actions as buying and selling of organs and tissues, and those brokering the same,
in the case that it does not require any heavier punishment, shall be sentenced to punishment of two (2) to four (4)

years, and of 50,000 to 100,000 Turkish Lira.

Figure 6. Transplant Legislation: Law No2238, June 3,1979

the Directorate of Religious Affairs. I highlighted
these examples in my efforts to convince the mem-
bers of the Parliament, governmental institutions,
and officials of the Department of Religious Affairs
to persuade the public that transplantation is a life-
saving procedure and religion is not an obstacle to
organ donation. In the meantime, I established the
Turkish Dialysis and Transplantation Society to
coordinate these activities in 1977.

After all my efforts in that regard with the Parlia-
ment, the Board of Religious Affairs, the media and

Eg.-.-:.mr___-— oo e

Yiosa mubcaps ksder, “**ﬂ#

the public, on June 3, 1979, Law No2238 on Harvest-
ing, Storing, Grafting, and Transplanting Organs
and Tissues was passed in the Parliament. In fact,
the law has been deemed progressive enough to be
used as a model by many other countries [1, 2] (Fig.
6). Once Law No02238 was passed, we were finally
enabled to start performing deceased-donor trans-
plants in Turkey, and the first transplantation proce-
dure was carried out on July 27, 1979 at Hacettepe
University Hospitals, a little more than a month after
the law was approved [12, 13] (Fig. 7).

Figure 7. First local deceased-donor kidney transplantation in Turkey, Hacettepe University Hospitals
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Article 4: In the case of the aforesaid persons, where the next of kin do not exist or cannot be located, and the
termination of life has taken place as a result of accident or natural death, provided that the reason for the death is not
in any way related to the reason for harvesting and according to the conditions stated in Article 11, THE SUITABLE
ORGANS AND TISSUES CAN BE TRANSPLANTED INTO PERSONS WHOSE LIVES DEPEND ON THIS PROCEDURE

WITHOUT PERMISSION FROM THE NEXT OF KIN.

Figure 8. Transplant Legislation: Law N02594, January 21, 1982 (addendum to Law N0o2238)

We continued to educate the Turkish public
about the benefits of organ donation and social re-
sponsibilities resulting from it. «Organ Donation
Cards» were printed to promote organ donation
and bring this concept to life by changing people’s
minds and attitudes. Meanwhile, in 1980, we found-
ed the Turkish Organ Transplantation and Burn
Treatment Foundation to advance these ideas. Due
to continuous advancements in the field, our efforts
were rewarded on January 21, 1982 with the ap-
proval of an addendum to Law N02238 and the en-
actment of Law No2594 (Fig. 8), which allowed the
use of deceased-donor organs without consent from
next of kin, thus increasing the organ pool for thou-
sands of patients on transplant waiting lists [2].

Despite our kidney transplantation related ac-
tivities, there were many patients with chronic
kidney diseases and not enough hemodialysis cen-
ters to treat them. Therefore, we opened the first
hemodialysis center in Ankara on March 12, 1982.
The Hemodialysis Center eventually grew to be-
come the Turkish Organ Transplantation and Burn
Treatment Foundation Hospital in September,
1985 and the Baskent University Ankara Hospital
in 1993.

Fuat Kog (Recipient)

After the enactment of Law No2238 on June 3,
1979 and Law N02594 on January 21, 1982, the first
successful deceased-donor liver transplantation in
Turkey, the Middle East and Northern Africa was per-
Jormed by our team on December 8, 1988 at the Turk-
ish Transplantation and Burn Treatment Foundation
Hospital [14, 15] (Fig. 9). In 1989, our team became
the first in Turkey to launch organ harvesting and
sharing programs [16, 17].

In 1967, the first successful liver transplantation
operation was conducted by Dr. Starzl. The liver
was transplanted from a deceased donor. Since then,
until the late 1980s, the vast majority of transplanta-
tions were performed with the livers from deceased
donors. However, many patients were still wait-
ing for the liver transplant. Therefore, partial liver
transplantation could become an adequate solution
to the problem. Raia S and Associates made the first
attempts to carry out the innovative surgical pro-
cedure [18]. In 1989, Broelsch’s team performed
the first living-donor liver transplant in pediatric
patients in the United States and it was one of the
first successful operations of its kind in the world
[19]. Almost simultaneously, on March 15, 1990,
a 10-month-old child received a transplant from his

Figure 9. The First Successful Deceased-Donor Liver Transplantation in Turkey, the Middle East and
Northern Africa, Turkish Organ Transplantation and Burn Treatment Foundation Hospital
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mother during the first living-related segmental liver
transplantation in Turkey, the Middle East and Europe
performed by our team [20—22] (Fig. 10).

The first successful operation in pediatric pa-
tients encouraged us to apply the same technique
in the treatment of adult patients. On April 24,
1990, our team was the first in the world to per-
Jorm successful segmental living-related left lobe

liver transplantation in an adult (from a father to his
22-year-old son) at the Turkish Transplantation and
Burn Treatment Foundation Hospital 23] (Fig. 11).
On May 16, 1992, we performed the first combined
liver-kidney transplantation from a living-related
donor (from a mother to her 24-year-old daugh-
ter) at the Turkish Transplantation and Burn Treat-
ment Foundation Hospital (Fig. 12). It was the first

1

Hiiseyin Mert (father), Cagdas Anil Mert (child),
Giil Ismet Mert (mother)

Figure 10. The first living-related segmental liver transplantation in Turkey, the Middle East and Europe,
Turkish Organ Transplantation and Burn Treatment Foundation Hospital

Hasan Isik (father — donor)

" u"‘
—

L .

Erdemir 151k (son — recipient)

Figure 11. The first adult segmental living-related liver transplantation (left lobe) in the world, Turkish
Organ Transplantation and Burn Treatment Foundation Hospital
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operation of its kind in the world and, with that op-
eration, we proved that both kidney and liver could
be used from the same donor using careful surgical
technique [24].

The scarcity of deceased-donor organs and the
problems with graft-body weight disparity for adult
recipients in living donor liver transplantations led
us to initiate the heterotopic auxiliary segmental liv-
er transplantation program in 1998. The aim of this
technique is to take advantage of the remaining func-
tion of the cirrhotic liver. Use of this technique has
increased the living donor pool and has even allowed
us to use one deceased donor to provide tissue for two
liver transplant recipients [25—32] (Fig. 13).
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Nevin Teke (mother — donor) and Aysenur Teke (daughter — recipient)
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Where Are We Today?

In 1993, we consolidated the accumulated resources
and established Baskent University as an umbrella
organization to promote our medical and social edu-
cation goals. At Baskent University, we continued
to develop our pioneering research program and to
improve on our successful transplantation record.
Vigorous efforts made by our group have resulted
in an increased number of transplantations and ef-
fective immunosuppressive protocols. These ad-
vancements have led to a dramatic improvement in
allograft survival over the years. Notwithstanding
considerable achievements, a significant shortage of
deceased donors remains a problem, and key efforts

Surgical Technique

Figure 12. The first combined liver-kidney transplantation in the World, Turkish Organ Transplantation

and Burn Treatment Foundation Hospital

Deceased-Donor Partial Liver Transplantations. 17 years old
Nihal Giingor (1998) and 27 years old Sirma Erceyis (2007).
Still alive

Living-Related Liver Transplantation. 40 years old
Cagin Sigin (1981). Transplantation from mother (1999).
Deceased Donor Retransplantation due to rejection
(2002). Still alive

Figure 13. Heterotopic auxiliary segmental liver transplantations in Turkey, Baskent University Ankara

Hospital
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continue to be made to address it by educating the
Turkish public about organ transplantation and do-
nation. We initiated the establishment of 14 hospi-
tals/outpatient clinics, 24 hemodialysis centers, 3
peritoneal dialysis centers and 2 rehabilitation cen-
ters and allocated our own resources to this project.

As of October 2021, a total of 3,256 kidney
transplantations were performed at our 4 centers.
Of these, 2,536(77.9%) involved living-related
and 720 (22.1 %) deceased donors. In addition, our
team performed a total of 695 liver transplanta-
tions (483(69.5%) living donor transplants and
212(30.5%) deceased donor transplants), 142
heart transplantations, 2 heart valve transplan-
tations, 2 pancreas transplantations, 369 cornea
transplantations, and 1,204 bone marrow trans-
plantations (Table 1).

Today, in Turkey, there are 948 specialized cen-
ters that focus on organ transplantation (Table 2).
In addition, there are 886 hemodialysis centers and
133 peritoneal units throughout Turkey. The num-
ber of dialysis patients is 64,633 and the number of
dialysis machines is 17,759.

Continuous accumulation of knowledge and ex-
perience, combined with high-technology equip-
ment and a specialized team of physicians, allows
providing the most advanced, research-supported
and systematic treatment to patients in Turkey. In
2001, the Turkish Ministry of Health founded the
National Coordination Center with the aim of con-
solidating all related resources under an umbrella
organization. This center is responsible for the pro-
motion of transplantation activities, especially for
deceased-donor organ procurement. It is encourag-
ing to see that, despite existing extreme deceased
donor shortage, organ procurement has increased
since the center was established.

Organizations and Societies

Organizations and societies are the major corner-
stones for the development and advancement in
the various facets of transplantation. Since 1975,
throughout my scientific studies, T have founded
various national and international societies with
the aim of coordinating transplantation activities
and setting up cooperation in this field.

In 1977, the Turkish Dialysis and Transplanta-
tion Society was established and the first meeting
was held in Bursa on June 4—6, 1980 [4]. In 1980,
the Turkish Organ Transplantation and Burn Treat-
ment Foundation was founded with the aim of pro-
moting organ donation, supporting patients with
insufficient financial resources, creating a platform
for international collaboration and cooperation as
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Table 1. Baskent University Team Transplantation
Activities in Turkey from November, 1975 to
October, 2021

Organ/tissue donor ﬁgﬁﬁf Dfif;:::)s:d Total
Kidney 2,536 720 3,256
Liver 483 212 695
Heart 0 142 142
Heart valve 0 2 2
Pancreas 0 2 2
Cornea 0 369 369
Bone marrow 1,204 0 1,204
Table 2. Transplantation Centers in Turkey
Transplant Type Number of centers
Kidney 79

Liver 47

Heart 15

Lung 3

Pancreas 8

Bone Marrow 138

Cornea 607

well as development of training programs and open-
ing new dialysis and transplantation centers.

After attending the First International Middle
East Symposium on Organ Transplantation orga-
nized by Prof. George Abouna in December 1982,
I realized that there was no cooperation and coordi-
nation among the Middle Eastern countries. There-
fore, T established the Middle East Dialysis and
Organ Transplantation Foundation (MEDOTF)
in 1984 for the purpose of facilitating organ shar-
ing and procurement in the Middle East. The First
Meeting of the Foundation was held in Istanbul on
November 17—20, 1985.

After organizing The First Meeting of the Middle
East Dialysis and Organ Transplantation Founda-
tion (MEDOTF), I realized that there was a need
for an international society in the region. The Mid-
dle East Society for Organ Transplantation (ME-
SOT) was initially founded in Turkey in July 1987,
and was subsequently incorporated and registered
as a nonprofit international scientific society with
Swiss Chamber of Commerce, Bern, in June 1988.

General Surgery 3azansuaxipypeis © 2022 ¢ Nel (2)



In 1990, the Turkish Transplantation Society
(TOND) was established by our team. From its in-
ception, its main goal is to tackle many of the prob-
lems that are being faced these days in the field of
transplantation in Turkey and all over the world.
Our efforts to promote and encourage research and
education in the field of organ transplantation con-
tinue to this day and, with great commitment and
enthusiasm from members and organizers alike, the
Society has held 14 international scientific con-
gresses both in Turkey and outside Turkey so far.

In 2014, The Turkic World Transplantation So-
ciety (TDTD) was established by our team. For the
past 25 years, my team and I have been working with
colleagues in the Mid Asia region to assist them in
establishing successful treatments for end stage or-
gan disease as well as education and training. TDTD
aims to create an arena for communication and col-
laboration in the field of organ transplantation
among the Turkic States of the World. There are cur-
rently more than 500 members from Azerbaijan, Ka-
zakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, Uz-
bekistan and Turkey [33]. Today, TDTD is actively
encouraging centers in the region to start kidney and
liver transplant programs to prevent patients seeking
transplant services outside their country, which are
often costly, with equal if not less favorable results,
and can lead to cases of unethical transplant practice.

Organ Trade and Transplant Tourism

Deceased-organ donation is the greatest challenge
in the field of organ transplantation today. Mil-
lions of people die and are buried with healthy or-
gans, which could save the lives of many patients
who continue to wait on transplant lists. This is the
responsibility of the international transplant com-
munity to ensure that the growing demand for or-
gans is met within transparency, ethical and legal
boundaries and to create a system of meeting the
organ demand entirely with deceased organ dona-
tion. Some possible solutions to the obstacles that
are faced with regard to organ donation and trans-
plantation include:
- expansion of funding resources;
- establishment of the national organ procurement
centers;
- encouragement of an organ sharing network and
registry;
- addressing religious and social concerns;
- elimination of commercial transplantation and
organ trafficking.
To sum up, success in setting up a transplantation
system depends on legislation, coordination and ed-
ucation [34].
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TpancruranTaniga B TypeudnHi Ta perioHi
M. T'aGepan

backenrtcokuii yniBepcutet, Typeuunna

V3araJibHEHO OCHOBHI NOZA{ icTopii TpaHcIuianTanii B TypedunHi Ta perioHi.

V 1975 p. My nIpoBeny nepury B TypeddnHi nepecajKy HUPKU 34 >KUTTEBUMM NOKA3aHHAMMU. Y 1978 p. MU 371i11-
CHWIN IIEPIIy TPAHCIUVIAHTALII0 HUPKH BiJl ITOMEPJIOTO JOHOP4, BUKOPUCTOBYIOUM OPTaH, HAJAHUIL
Eurotransplant. ¥V 1979 p. 6yB NpUAHATUI 3aKOH IIPO IiATOTOBKY, 30€PiraHHsA i TPAHCIUIAHTALIIO OPTaHiB Ta
TKaHUH. [Tepmia B Typuii TpaHCIUIAHTALIisl HUPKH BiJl IOMEPJIOTO JOHOPA 6y/1a BUKOHAHA HAIIOIO KOMAH/IOIO
B 1979 p. ¥V 1988 p. Binby/1acd e ojHa HOBATOPChbKA NojiA B TypedunHi, Ha biim3pkomy Cxogi Ta B [TiBHiYHIM
Adpuiii: nepmia yCrinHa TPaHCIUIAHTALA IEYiHKU BiJl IOMEPJIOTO JOHOPA, 4 B 1990 p. HaIlIa KOMaH/A 3/iH-
CHwWIA nepuy B TypeuudnHi, perioHi Ta €8pori nejiaTpruyHy CECMEHTAPHY TPAHCIUIAHTALLIIO IIEYiHKU 34 XKUT-
TEBUMH IIOKA3aHHAMU. Yepes Micanpb 6ysi1a YCIinHO NPOBEAEHA TPAHCIVIAHTALLIS [IEUiHKY (JIiBOT YACTKU) Bif
JIOPOCIIOTO /IO JOPOCIOro. 16 TpaBHs 1992 p. MU IPOBETH TIEPIITY KOMOIHOBAHY TPAHCIUIAHTAIIIO TIEYiHKY Ta
HUPKH BiJ] 3)KUBOT'O JJOHOPA, 11O CTAJIA IIEPIIOIO OIEPALIE€IO TAKOI'O POAY y CBiTi. Y nepiog 3 iucromnana 1975 p.
J10 SKOBTHsI 2021 p. MU BUKOHAIM TPAHCIUIAHTALNIO 3256 HUPOK Y JIKAPHIX YHIBEpCHUTETY Xa/PKETTEIIE, A Ii3-
Hime — B yHiBepcuTeTi Backenr i, mounHaiouu 3 1988 p., 695 TpaHCcIuianTanii nedinky. 3a aanumu Minicrep-
CTBa OXOPOHH 370poB’s, 3 2002 p. 10 20 x0BTHA 2021 p. y pidHUX LeHTpax TypedunHu OyJIO0 IIPOBEACHO
46115 TpaHCIUTaHTALii HUPKY, 17 868 TpaHCcIuiaHTawii nevinky, 1153 TpanciuianTanii cepris > 198 Tpas-
CIUIAHTALiN MiANUIYHKOBOI 3a103U. Y 2001 p. MiHICTEPCTBO OXOPOHM 3[I0POB’Sl CTBOPWIO HaljioHanbHUNI
KOOPAMHALIMHUNI LEHTP SIK TOJIOBHY OPraHi3allilo I CIPUSHHS TPAHCIUIAHTALLiI, OCOOINBO IJIs1 OTPUMAHHS
OPraHiB BiJl IOMEPJIOTO JOHOPA. KUIbKICTh TPaHCIUIAHTALIIN IIOAEHHO 3POCTAE IO BCil KpaiHi, ajie 1€ IIpo-
LIEC TAJIbMY€E OPAK JJOHOPCHKUX OPI'dHiB.

K/I¥090Bi ¢I0Ba: TPAHCIUIAHTALLisl OPraHiB, iCTOPiA TPAaHCIUIAHTALl, TPAHCIUIAHTALIHUI TyPU3M
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Proctocolectomy with an ileal pouch-anal anastomosis is currently considered the procedure of choice for the
majority of patients with ulcerative colitis. Certain controversies about pouch design and pouch-anal anasto-
mosis technique remain a matter of debate, and possible advantages of laparoscopic approach are still being
discussed.

OBJECTIVE — to investigate short-term and long-term outcomes of laparoscopic and open restorative procto-
colectomy for UC in terms of postoperative morbidity and pouch function depending on the three types of
construction of a neorectum described in our research.

MATERIALS AND METHODS. 86 patients with inflammatory bowel disease underwent one-stage or two-stage
restorative proctocolectomy. The two ileal pouch configurations were used: S-pouch — in 16 patients and
J-pouch — in 70 patients. Removal of the distal rectum and ileal pouch-anal anastomosis were performed using
transanal distal rectum mucosectomy followed by a handsewn pouch-anal anastomosis (n=45) or a double-
stapled technique (n=31). Laparoscopic approach was applied in 39 patients, and open surgery — in 47 patients.
The short-term (30 days after surgery) and long-term surgical outcomes were prospectively studied. The analysis
of functional outcomes was based on the number of bowel movements a day, episodes of fecal incontinence,
seepage, and urgency. Instrumental investigation included measurement of the anal sphincter pressures and ileal
pouch threshold volume as well as the study of its residual volume. Statistical analysis was performed using SPSS
statistical software.

REsuLrs. There was no postoperative mortality. In the laparoscopic group, 4 (10.3 %) patients had early postop-
erative complications compared with 13 (27.7 %) patients in the open surgery group, but the difference was not
statistically significant (Fisher exact test value is 0.0579 at p<0.05). Pouch failure occurred in 4 patients. The
second-stage laparoscopic restorative procedure revealed the abdominal cavity almost free of adhesions in
19 (86.4 %) patients after laparoscopic total colectomy. The total number of early and late mucosectomy compli-
cations was significantly higher, 12 (75.0%) vs. 10 (26.0%) (p=0.0018), in patients managed with a handsewn
S pouch-anal anastomosis than in patients treated with a J-pouch-anal anastomosis. Good functional outcomes
were observed in 44 (51.0%) patients. A strong negative correlation was found between the pouch threshold
volume and the number of bowel movements per 24 hours (r=-0.7347, p <0.0001). The seepage episodes were
detected in 30 (34.8%) patients. The resting anal sphincter pressure was the only measured parameter which
correlated accurately with the number of day and night seepage episodes (r=-074, p<0.0001).

Concrusions. Good functional outcomes of construction of a neorectum were associated with the resting anal
sphincter pressure (= 30 mm Hg) and ileal pouch threshold volume (150—250 ml).

The S-shaped and J-shaped pouches demonstrated the same functional outcomes and posed similar risks. The
S-pouch was associated with a higher postoperative morbidity (p=0.0018). There was no significant difference
between laparoscopic and open surgery groups in terms of morbidity rate and functional outcomes. However, it
was much easier to perform the second-stage surgery after laparoscopy due to less adhesion formation.
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ulcerative colitis, laparoscopic restorative proctocolectomy, ileal pouch function.
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Ulcerative colitis (UC) is the most common inflam-
matory bowel disease (IBD). In the 21st century,
it is diagnosed worldwide [25]. Although medical
therapy has improved over the past decades, colec-
tomy rates remain up to 15 % [29].

Proctocolectomy and reconstruction with an ileal
pouch-anal anastomosis (IPAA) has been considered
the procedure of choice for the majority of patients
with ulcerative colitis since its first description in
1978 [28]. Over the time, the procedure has under-
gone some modifications due to the development of
the anorectal mucosectomy approach as well as intro-
duction of the pouch-anal anastomosis technique and
pouch configuration. Transanal mucosectomy with
a handsewn TPAA is still considered the most com-
plete curative surgical procedure for UC, especially
when the distal rectal mucosa becomes inflamed or
dysplastic [16]. The modification, in which the ileal
pouch is stapled to the anus 1,5—2 cm above the den-
tate line, suggested in 1986 [8, 14], greatly simplified
its implementation. At the same time, this procedure
provides preservation of the anal transition zone. Each
technique has both advantages and disadvantages in
terms of long-term functional outcomes, operative and
postoperative complications, and the risk of neoplasia.
Consequently, the proper indications for their applica-
tion are still being specified [3, 16]. Pouch configura-
tion with either three (S-shape) or two (J-shape) loops
of the small bowel is still in use, however, J-pouch con-
struction [36] has become the most commonly used
technique as it is safe and practical [24].

Despite strong data supporting the feasibility,
durability and the maintenance of long- term func-
tional outcomes of the procedure, certain contro-
versies about the method of construction of a neo-
rectum remain a matter of debate.

Laparoscopic approach for total proctocolectomy
was introduced in 1992 for the purpose of reducing
the incidence of surgical trauma, thus ensuring fast
recovery [30]. Over the past 30 years, laparoscop-
ic-assisted proctocolectomy with TPAA has been
gradually gaining acceptance among the surgeons,
however, the benefits and proper indications for
laparoscopic approach are still being discussed [17].

OBJECTIVE — to investigate short-term and long-
term outcomes of laparoscopic and open restorative
proctocolectomy for UC in terms of postoperative
morbidity and pouch function depending on the
three types of construction of a neorectum de-
scribed in our research.

Materials and methods

This is a prospective single-center and a single-
surgeon study. Between 1997 and 2020, 86 patients
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with inflammatory bowel disease (IBD) under-
went a one- or two-stage procedure for restorative
proctocolectomy that was performed by one sur-
geon. 73 patients with preoperative diagnosis of
UC and 13 patients with indeterminate colitis (IC)
were included in the study. Patients with a preop-
eratively confirmed diagnosis of Crohn’s disease
were excluded from this study. 35 patients with UC
underwent primary restorative (one-stage) proc-
tocolectomy in an elective surgery setting. These
patients had satisfactory nutrition status and low
comorbidity. In all but one case, a temporary di-
verting ileostomy was applied.

38 patients with severe ulcerative colitis and 13
patients with indeterminate colitis were treated
with a two-stage surgery in an emergency setting.

39 patients were operated using a laparoscopic
technique: 17 patients underwent a primary restor-
ative ileal-pouch procedure and 22 patients under-
went two-stage laparoscopic ileal-pouch construc-
tion and a pouch-anal anastomosis that followed
laparoscopic total colectomy and an end ileostomy.
The technical aspects of laparoscopic restorative
proctocolectomy have been previously reported in
our study [15].

47 patients were operated using an open surgery
technique: 18 patients underwent primary restor-
ative proctocolectomy with an ileal pouch-anal
anastomosis and 29 patients underwent the two-
stage procedure for construction of an ileal-pouch
and a pouch-anal anastomosis. 23 of them were
operated after the open first-stage colectomy, and
6 patients — after the laparoscopic first-stage col-
ectomy. The reason to choose open surgery for the
second-stage procedure for these 6 patients was the
presence of abdominal complications after the first-
stage laparoscopic colectomy.

The two ileal pouch configurations were used:
the S-pouch — in 16 patients and the J-pouch — in
70 patients. The S-pouch was constructed using
one-layer continuous suturing of three ileal loops.
The length of the S-pouch was about 12 ¢m and its
volume was 120—130 ml. The J-pouch was con-
structed of two intestinal loops, using two sequen-
tial fires of an 80 mm GIA linear stapler. The length
of the J-pouch was about 15 cm and its volume was
110—120 ml. For all but one laparoscopically oper-
ated patient, construction of a pouch was carried
out outside the abdomen (Fig. 1).

Removal of the distal rectum and ileal pouch-
anal anastomosis were also performed using two
techniques. The first technique included transanal
approach for the distal rectum mucosectomy fol-
lowed by the hand-sewn pouch-anal anastomosis
at the site of the dentate line (45 patients). The
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Figure 1. Removed specimen after laparoscopic total
colectomy, and extracorporeal performance of the
ileal S-pouch

second technique was administered as a procedure
of double-stapling. The abdominal part of surgery
involved a deep mesorectal dissection down to the
levator ani muscles. Transection of the rectum was
made using a linear endostapler 2—3 cm above the
dentate line. The pouch-anal anastomosis was per-
formed using a circular stapler 1.5—2.0 cm above
the dentate line (31 patients). The first technique
allows complete removal of the rectal mucosa. The
second technique ensures the preservation of the
anal transitional zone, however, leaving behind
a cuff of inflamed distal rectum mucosa.

The combinations of pouch design and the
pouch-anal anastomosis techniques used for both
laparoscopic and open surgery are shown in Table 1.

Before diverting ileostomy closure, the pouch
contrast media filling X-ray (pouchgram) was done,

M. Kucher

the anal sphincter resting pressures (RP), and the
maximum squeeze anal sphincter pressure (SP)
were measured. Follow-up was performed 6 months
after surgery, one year after surgery, and annually
thereafter.

The short-term (30 days after surgery) and long-
term surgical outcomes were prospectively studied.

The analysis of functional outcomes was based on
the number of bowel movements per 24 hours, epi-
sodes of fecal incontinence, seepage (during day and
night), and urgency (inability to delay abowel move-
ment for more than 15 minutes). Physical examina-
tion was performed simultaneously with pouch en-
doscopy. In case of endoscopic signs of pouchitis, the
pouch mucosa biopsy was performed. Instrumental
investigation included measurement of anal sphinc-
ter pressures, ileal pouch threshold volume, as well
as the study of ileal pouch emptying and its residual
volume. The threshold volume was determined as
the volume of the ileal pouch distension at the time
of its filling until the intraluminal pressure reached
25 mm Hg. It was established experimentally that
distention of the pouch up to the above-indicated
pressure level evokes the urge to evacuate, coinci-
dent with the onset of high-pressure waves in the
small bowel [34]. The residual pouch volume was
calculated as a difference between threshold volume
and single pouch evacuation volume.

Pouch failure was defined as the need for perma-
nent fecal diversion with a proximal loop ileostomy
with or without pouch excision.

Good functional outcomes were observed in pa-
tients with an adequate bowel function: the number
of bowel movements was about 5—6 times per day
and not more than 2 times at night with no or occa-
sional urgency and good continence [35].

Table 1. Operative details (a pouch design and anastomosis type) given by the surgical method
(laparoscopy or open surgery) and by the stages of performance in 86 patients undergoing one-stage

or two-stage restorative proctocolectomy

Method of surgery ME+HS sIPAA ME+HS jIPAA DSjIPAA
Laparoscopic surgery

Primary restorative (one-stage) procedure 4 5 8

2nd stage procedure 1 17 4
Open Surgery

Primary restorative (one-stage) procedure 5 6 7

2nd stage procedure 6 1 12
Total 16 39 31

Note. ME+HS sIPAA — mucosectomy with a handsewn S-ileal pouch-anal anastomosis; ME+HS jIPAA — mucosectomy
with a handsewn J-ileal pouch-anal anastomosis; DS jIPAA — double-stapling J-ileal pouch-anal anastomosis.
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Statistical Analysis. Categorical variables were
compared using the y? or Fisher's exact test as ap-
propriate. Continuous variables were compared us-
ing the T-test. Results with a p-value < 0.05 were
considered statistically significant; all p-values
were two tailed. Correlation of test results to func-
tional outcomes was accomplished with the Pear-
son correlation coefficient. Statistical analysis was
performed using SPSS statistical software.

Results

86 consecutive patients underwent one- or two-
stage colectomy, proctectomy, S- or J-pouch-anal
anastomosis, and temporary diverting ileostomy
closure. In the laparoscopic group, two (5.1 %)
patients required conversion to open surgery due
to bleeding in the pelvis. In both cases, the rectal
stump dissection was complicated by pelvic fibrosis,
which occurred after the formation of pelvic abscess
resulting from the first-stage colectomy. Another
major intraoperative complication observed in lapa-
roscopic second-stage restorative surgery included
damage to the posterior bladder wall caused by an

scar tissues. The complication was removed via lap-
aroscopic sewing of the bladder wall.

In general, the second-stage laparoscopic re-
storative procedure revealed the abdominal cavity
almost free of adhesions in 19 (86.4 %) of patients
after laparoscopic total colectomy. The dense adhe-
sions in the pelvis and complicated dissection of the
rectal stump were noted in 3 patients due to pelvic
abscess and presacral sinus formation after first-
stage surgery (total colectomy). There were two
cases of small bowel injury during the second-stage
reconstructive surgery in the open surgery group.
In all 86 cases the ileal pouch-anal anastomosis was
completed successfully.

Bowel function was restored within 26 hours (in
the range of 16 to 38 hours) after laparoscopic sur-
gery, and within 38 hours (in the range of 24—60
hours) after open surgery. The difference in the time
of bowel function restoration was statistically sig-
nificant between the groups (p = 0.004).

There was no postoperative mortality. Early
and late postoperative complications are given in
Table 2.

In the laparoscopic group, 4 (10.3%) patients

attempt to dissect the rectal stump from the pelvic  developed early postoperative complications
Table 2. Surgical morbidity in the laparoscopy and open surgery groups after restorative
proctocolectomy (n =86)
ME+HS sIPAA ME+HS jJIPAA DSjIPAA
Index Lap. Open Total Lap. Open Total Lap. Open Total
(n=5) (n=11) (n=16) (n=22) (n=17) (n=39) (n=12) (n=19) (n=31)
Patients with early complications 2 5 7 1 5 6 1 3 4
Pouch-anastomotic leak 1* 1 2 1 - 1 -
Incontinence 1 1 2 — 1 1 —
Pelvic abscess - 2 2 - 1 1 1 1 2
Wound infection - 1 1 - 3 3 - 2 2
Patients with late complications 3#0 9 o 120 20 8 o 100 10 8 o 9 o
(60.0%) (82.0%) (75.0%)  (9.0%) (47.0%) (260%)  (8.0%) (42.0%) (29.0%)
Parapouch presacral sinus - 1 1 - - 1 1
Distal pouch stricture - - 1 2 3 - 1 1
Small-bowel obstruction 1* 1 2 - 1 1 - 2 2
Pouch-vaginal fistula - 1 1 - - 1 1
Pouch-cutaneous fistula 1 1 2 - - -
Pouchitis 0 3 3 2 3 5 6 ) 1
Pouch failure 1 1 2 - 1 1 - 1 1

Note. Lap.— laparoscopic.
* There was conversion to laparotomy in this case.

* Pouch-anastomosis leak and small bowel obstruction were observed in the same patient.
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compared with 13 (27.7 %) patients in the open sur-
gery group, however, the difference was not statisti-
cally significant (Fisher exact test value is 0.0579
at p<0.05). In both groups, a pouch design did not
cause any difference in the number of patients diag-
nosed with early complications.

Late postoperative complications occurred in
15 (17.4 %) patients, including 3 (7.7 %) patients
in the laparoscopic group and 12 (25.5 %) patients
in the open surgery group. All complications were
surgically related. The difference in the number of
patients with late complications was statistically
significant between the groups (p =0.0444).

The total number of early and late mucosectomy
complications was significantly higher, 12 (75.0 %)
vs. 10 (26.0%) (p=0.0018) vs. 9 (29.0%)
(p=0.0048), in patients managed with a handsewn
S pouch-anal anastomosis than in patients treated
with a J-pouch-anal anastomosis or with a double-
stapled J-ileal pouch-anal anastomosis.

Pouch failure occurred in 4 patients within
a two-year follow-up: in 2 patients after mucosecto-
my followed by the S-ileal pouch-anal anastomosis,
in 1 patient after the open J-pouch-anal anastomo-
sis and in 1 patient after the double-stapled J-ileal
pouch-anal anastomosis. In all 4 cases, there were
noted some complications related to pouch surgery,
including severe anal incontinence (2 patients),
presacral sinus (1 patient), and pouch-cutaneous
perineal fistula, combined with severe pouchitis (1
patient). There was no statistically significant dif-
ference between the groups in terms of a pouch de-
sign or anastomosis technique application. In one
case, the pouch was removed and terminal ileosto-
my was done (the patient was suffering from anal
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incontinence and severe perineal skin irritation). In
three cases, the diverting ileostomy was applied.

Pouchitis was seen in 19 (22.1 %) patients. No
relationship between pouch design and pouchitis
incidence was found. The main parameters of ileal
pouch functioning are presented in Table 3.

Good functional outcomes were observed in
44 (51.0 %) patients. There was no statistically sig-
nificant difference between laparoscopic (54.0 %)
and open surgery (49.0%) groups of patients
(p=0.6611). In terms of pouch-anal construction,
there was no statistically significant difference in
functional outcomes between the groups: good func-
tional outcomes were seen in 7 (44.0%) patients
after mucosectomy with a handsewn S-ileal pouch-
anal anastomosis, in 22 (56.0 %) patients after mu-
cosectomy with a handsewn J-ileal pouch-anal anas-
tomosis, and in 15 (48.0 %) patients after a double-
stapled J-ileal pouch-anal anastomosis (p=0.6784).
However, a strong negative correlation was found
between the ileal pouch threshold volume and the
number of bowel movements per 24 hours (Fig. 2).

The threshold volume was increasing significantly
during the first six months after ileostomy closure
from 120+22 to 235+26 ml (p<0.01) and then it
did not change in a twelve-month period. The thresh-
old volume remained almost the same in all groups of
patients and did not depend on a pouch design and
a method of anastomosis. In terms of a pouch design,
the only statistically significant difference was found
in the residual volume. It was significantly larger
(p=0.0219) in the S-pouch group of patients.

The seepage episodes were observed in
30 (34.8%) patients. The resting anal sphincter
pressure was the only measured parameter which

Table 3. Functional outcomes of restorative proctocolectomy in 86 patients within 6 months after surgery

ME+HS sIPAA (n=16)

ME+HS jIPAA (n=39) DS;IPAA (n=31)

Index

Lap. (n=5) Open (n=11)

Lap. (n=22) Open (n=17) Lap. (n=12) Open (n=19)

BM per 24 hrs (median, range) 8 (5—11) 9(5—12) 6(3-9) 5(4—11) 6 (4—12) 6 (4—13)
Urgency 0 2 2 1 1 2
Seepage
night 2 1 3 5 2 4
day and night 1 2 3 2 2 3
RP, mm Hg 32£8 36*6 41£8 40+7 38+5 43+9
SP, mm Hg 120+13 11815 128 +14 130+ 16 13512 130 +12
Threshold volume, ml 165+19 169+ 17 179+ 18 182+17 187+ 16 180+ 18
Residual volume, ml 83+12 78 +10 58+9 60+ 11 52+9 55+11
Note. Lap. — laparoscopic; BM — bowel movements; RP — resting anal sphincter pressure;
SP — maximum squeeze anal sphincter pressure.
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Figure 2. The correlation between the ileal pouch
threshold volume and the frequency of bowel
movements (r=-0.7347; p<0.0001)

correlated with the number of day and night seep-
age episodes (r=-074; p<0.0001).

In all patients with good functional outcomes,
the resting anal pressure was >30 mm Hg.

The maximum squeeze anal pressure was increas-
ing significantly within six (125+13 mmHg) and
twelve (140+18 mmHg) months after ileostomy
closure. There was no statistically significant differ-
ence between the groups. A weak negative correlation
(r=-0.034; p<0.0001) was found between squeeze
anal pressure and the number of urgency episodes.

Discussion

A well-known statement that a good pouch func-
tion depends mostly on the patient's sphincter func-
tion, pouch volume and compliance [2, 26] appears
to be true. The current study proves that neorectal
function must be assessed based on anal continence,
the ability to control defecation and the number of
bowel movements a day. Anal continence depends
on the preservation of the anal sphincter function.
The damage to the internal anal sphincter may be
caused by the disease, age-related alterations, or by
asurgeon during mucosectomy. Some authors assert
that mucosectomy with a handsewn anastomosis re-
sults in poorer continence [4, 5, 10, 12, 13, 21]. Such
a tendency was observed in the current study; how-
ever, the difference was not statistically significant.

The number of bowel movements depends on
pouch capacity and pouch emptying ability [2].
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The current study revealed that the pouch thresh-
old volume is the most significant physiological pa-
rameter for the assessment of the pouch function. It
has a strong negative correlation with the number
of bowel movements. Another important stipula-
tion is that the threshold volume was increasing
during the first six months after pouch creation
and then remained at the same level for years. In
the published data, such terms as pouch capacity,
pouch functional volume, and pouch distention
ability have some differences in their interpreta-
tion. It might be explained by the difference in the
values concerning a pouch threshold volume and
a pouch functional volume described in several
studies. Nonetheless, the importance of these pa-
rameters for functional results is highly supported
[1, 19, 27, 35]. The surgical construction of an ileal
pouch must be aimed at achieving an adequately
large threshold volume and adequately small re-
sidual volume of the pouch at the same time. The
S-pouch construction was suggested to be good
enough for this task. But it appeared to be techni-
cally demanding [7]. And it was associated with
a higher morbidity rate [23]. The study affirmed
higher morbidity in the S-pouch group. Moreover,
the increased residual volume was registered in the
S-pouch group. Perhaps, the triplicated design of
the S-pouch with a long efferent limb was a pos-
sible cause of reduced pouch emptying ability in
comparison to the J-pouch. However, the motor
characteristics of any pouch reproduce the motil-
ity pattern of the small bowel [19, 34]. So, further
research should be designed to select patients for
different types of neorectal construction based on
their small bowel physiology, although pouch phys-
iology remains, to some extent, unexplained [35].
Pouch failure ranges from 5 to 18 %, depending
upon the length of follow-up [9, 22]. In the biggest
data presented by the Fazio group eight years ago
[6], pouch failure occurred in 197 (5.5 %) patients
out of 3707 patients. In the current study, pouch
failure was observed in 4 (4.7 %) cases and it was
caused by surgery-related complications. In the
most recent systematic review, which included 30
studies comprising 22,978 patients [9], the pouch
failure rate was 7.8 % and 10.3% after a median
follow-up of >5 and >10 years following TPAA,
respectively, which means that pouch failure and
pouch-related complication rates did not exhibit an
improvement over the results from previously pub-
lished data. It was proved that pouch failure cor-
related with pelvic sepsis and pouch-related fistula
but not with the leaks that completely healed. So,
the authors suggest the treatment strategy to pre-
vent acute leaks from becoming chronic leaks [24].
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Pouchitis is the most common complication of
IPAA but its pathogenesis is still being studied.
Current hypotheses suggest that the development
of pouchitis might be caused by recurrence of UC in
the colon-like ileal reservoir, dysbiosis of ileal pouch
microbiota, short chain fatty acid deprivation, mu-
cosal ischemia, genetic susceptibility, and immune
dysregulation [32]. Pouchitis can also be influenced
by surgical factors, including handsewn anasto-
mosis, anastomosis placement from pectinate line,
S-pouch construction [20]. In the current study,
pouchitis was seen in 22.1 % of patients. It was not
associated with surgical factors or a pouch design.
Recent systematic review and meta-analysis [33]
support the conclusion that prevalence of pouchitis
is much higher in patients with UC than in patients
with familial adenomatous polyposis after the same
surgical procedures. Does it mean that pouchitis is
a disease-specific complication?

The laparoscopic technique for reconstructive
proctocolectomy has been widely and extensively
used in the last decade. A 90-day postoperative
morbidity by decade was 38.3 % vs 50.0 % vs 48.0 %
(p<0.0001), but late morbidity decreased from
74.2 % through 67.1 % to 30.0 % (p<0.0001) [31].

The comparison of the laparoscopic and open
surgery groups demonstrated no statistically
significant difference in terms of long-term and
functional outcomes. Reasonable benefits of the
laparoscopic approach are found in less surgical
morbidity, quick bowel function recovery, and in
more favorable conditions to provide second-stage
restorative surgery (less adhesion formation in the
abdominal cavity). The studies using diagnostic
laparoscopy at the time of ileostomy closure [11]
as well as the current study confirmed less adhe-
sion formation with a minimally invasive approach.
Further advantages of laparoscopic approach rely
on robotic surgery, which greatly enhances surgical
performance deep in the pelvis during proctectomy
and construction of an anastomosis [18].

Conclusions

An important indication for an ileal pouch-anal
anastomosis is patient continence. The anal sphinc-
ter rest pressure should be > 30 mm Hg.

The ileal pouch capacity may range between
150—250 ml within six months after surgery to ob-
tain good pouch function.

Any pouch design (S or J) ensures the same func-
tional outcomes and has the same risk of pouchitis.
In the current study, postoperative surgical compli-
cations were more frequently associated with a S-
shape construction. In terms of functional outcomes,
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there was no statistically significant difference be-
tween the groups after transanal mucosectomy fol-
lowed by a handsewn pouch-anal anastomosis and
a double-stapled pouch-anal anastomosis. Laparos-
copy and open surgery result in the same morbidity
rate and functional outcomes. However, the second-
stage surgery was much easier to perform after the
application of laparoscopic approach due to less ad-
hesion formation.
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ITpOCIIEKTUBHUI AHAJII3 MiCIAOIIEPALITHUX

i PyHKIIOHAJIBHUX PE3YJIBTATIB

y 86 XBOpHX HA HecrnenupiTHHI BUPA3KOBUI KOJIIT,
AKi IEPEHECIN TOTAIBHY IIPOKTOKOJIETOMIIO
3 TOHKOKHIIIKOBHM PE3€PBYAPHO-AHAJIBHUM aHACTOMO30M

M. Kyuep

Harmionaneuutt megmanamii yaiBepcutet iMeHi O. O. Boromosbirsa, Kuis

ToTampHA IPOKTOKOIEKTOMIA 3 (POPMYBAHHAM PEZEPBYAPY 3 KIYOOBOI KUIIIKU i pE3€PBYAPHO-aHAJIBHOTO a4HAC-
TOMO3y — € ONEPAI€I0 BUOOPY I IEPEBAKHOI OUIBIIIOCTI XBOPUX HA HECHEUM(PIYHUI BUPA3KOBUI KOJIT.
PO36DKHOCT] B pEKOMEH/IAITISIX iCHYIOTB, TOJIOBHUM YHMHOM, Y BUOODI AM3ANHY PE3EPBYApPY i ClIOCOOY HOro aHac-
TOMO3YBAHHA 3 AaHAJIbHUM KaHAIOM. [IpOJOBKYETbCA JUCKYCid i OO IEPEBAT' Y BUKOPUCTAHHI JIAITAPOCKOILIY-
HUX TEXHOJIOTIHN /I TAKUX BTPY4YaHb.

MeTa — ONpOaHAIi3yBATH OE3MOCEPE/IHI, BiJaneHi i (DyHKITIOHAIBbHI PE3YIBTATH TOTAIBHOI IPOKTOKOJIEKTOMIT
B 3AJIEXKHOCTI Biff CTOCOOY (POPMYBAHHS HEOPEKTYMY (TPHU BAPiaHTH KOHCTPYKILIii pe3epByapy) i Bifi METOAY OIme-
PYyBaHH: (JIAIIAPOCKOIIIYHWN YU BiIKPUTHI).
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Marepiagau Ta MeTOAH. TOTa/IbHA IIPOKTOKOJICKTOMIS 31 CTBOPDEHHSIM HEOPEKTYMY Y OIMH 200 JiBa €Tanu 6ysa
BHUKOHAHA y 86 XBOPUX HA HECTIEIM(DIYHUIT BUPAZKOBUEI KOJIIT. BUKOPHUCTOBYBAINCS /IBI KOH(DIrypartii TOHKO-
KHIIIKOBUX pe3epByapis: S-noaicHol popmu (16 marienTiB) i J-moai6Hoi popmu (70 marieHTin). POpMyBaHHs
PE3EPBYAPHO-AHAILHOI'O dHACTOMO3Y BiIOyBAJIOCA TEX Y IBA CIIOCOOU: PyYHHUM HAKIAJAAHHAM OKPDEMMX BY3J10-
BUX IIIBiB TPAHCAHAJILHO HA PiBHI 3y0UaCTO] JIiHii IIiC/I1 MyKO3€EKTOMII (45 naiieHTiB) i 6icTeryiepHUM MEXaHid-
HHMM IIBOM Ha 1,5 ¢M BuUIle piBHA 3yO64acToi JIiHii (31 manienT). Onepanii BUKOHYBIMCS JAITAPOCKOITIYHUM
CIIOCO60M y 39 MALiEHTIB, BITKPUTUM — Y 47. AHAJII3yBA/INCA OE3IIOCEPEHI, BiZJAJIEHI, 4 TAKOXK (DYHKIIOHAJIBHI
PE3YIBTATU OIEPALLii.

PesynapraTu. [Ticsmonepanifinoi JIeTaapHOCT He Oyno. PaHHi nicasonepanifiti yCKIagHEHHS TPAIULIIACS 9ac-
Tillle y BIIKPWTIi rpyti (27,7 %) aHiK y aanapockonivnin (10,3 %), mpoTe pisHUL BUABWIACA CTATUCTUYHO HE
3HAuYyHOI0 (ToyHMM Kputepin ®imepa — 0,0579; p<0,05). HECIPOMOXKHICTb pE3EPByapy Masld MICLIE Y YOTHU-
PpbOX BUIMAIKAX. YepeBHA MOPOKHUHA 6y/1a MIPAKTUYHO BUIBHOIO BiJ] 37TyK HA MOMEHT BUKOHAHHS BiZJHOBHOT'O
€TAaITy BTPYJaHHs MiC/si BUKOHAHHS TOTAIBHOI KOJIEKTOMIT JIATAPOCKOIIIYHUM CIIOCOGOM y 86,4 % XBOpHX. Yac-
TOTA PAHHIX i BiYIaICHUX HiC/IIONEPAIiIHHUX YCKIAHEHD MiCasA (DOPMYyBAHHS S-TIOJIIGHUX pe3epByapiB 6yia
JIOCTOBIPHO Oi/IBIIOIO, aHDK Mg (POpPMYBaHHSA J-TIOAI6HUX pe3epsyapiB (p=0,0018). Cepen XapaKTEpUCTHUK
HEOPEKTYMY BUSBJICHO YiTKy KOPEJALLIO 3 (PYHKIIOHAIBHUMU PE3Y/IBTATAMU IS ABOX TOKA3HUKIB: TOPOrOBOTO
00’eMy pe3epByapa i YUCIOM BUIIOPOKHEHB 32 J06y (r=-0,7347; p<0,0001), a TAaKOX TOHIYHOT'O 3yCHLIA
AHAIBHOI'O C(PiHKTEPA i YACTOTOIO €Mi30/iB HETPUMAHHS BJIEHD i BHOUI (r=-0,74; p<0.0001). Enizoau nerpu-
MaHHA May Micrie 'y 30 (34,8 %) martieHTis.

BucHOBKH. HallBOKIMBIIIUMY YUHHUKAMU BJAJIOIO (PYHKIIOHYBAHHA HEOPEKTYMY BUABHJIMCH: TOHIYHE
3YCWUIA dHANBHOTO CiHKTepa — He MeHie 30 MM PT.CT. i IIOPOTOBUIT OO'€EM pe3epBydpa — Yy MeXax
150—250 mu1. Pe3epByapH J- 4u S- NOAi6HOI 6yI0BU O3HAYMWINC CXOKUMHU (DYHKIIIOHAIBHUMH PE3Y/IBIATAMU,
NpOoTE MIC/IAONEPALifHI YCKIAAHEHHS TPAIULUINCA YaCTillle cepesl MAllieHTiB 3 pe3epByapaMu S-IOAIGHOL
dopmu. CTaTUCTIYHO JOCTOBIPHOI PiI3HULL OO ITiCIAONEPALIMHNUX YCKIAAHEHD i (DYHKIIOHAILHUX PE3YIIbIa-
TiB MK IPyIIAMM XBOPHX, OIIEPOBAHUX JIAITAPOCKOIIYHO i BIZIKPUTHUM CIIOCOOOM, HE BUABJIEHO, IIPOTE BUKOHAH-
Hs HACTYITHOTO, Bi/IHOBHOI'O, €TAITY XipypridHOIO JIKYBAHHSA IIiC/IA JIANIAPOCKOMIYHOI IPOKTOKOIEKTOMII 6y/10
3HAYHO JIETTIIUM, 3 OIVIA/Y Ha MiHIMAJIbHUIM 3JIyKOBHIM ITPOLIEC.

Ki1ro4uoBi ci1oBa: Hecnenu(pivHUI BUPA3KOBUI KOJIIT, TAITAPOCKOIIYHA BiJHOBHA ITPOKTOKOJIEKTOMIS, TOHKO-
KHIITKOBUI pPe3epByap, (PYHKIIOHAIbHI PE3YIBTATU.
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Peritoneal metastases are commonly associated with gastric cancer (GC) recurrence after radical treatment.
Thus, patients at a high risk of peritoneal relapse require adjuvant intraperitoneal chemotherapy during the ini-
tial treatment. Along with clinical and morphological predictors of peritoneal relapse, another approach in surgi-
cal oncology is proving to be promising today. It refers to the prediction of the risk of developing metachronous
peritoneal metastases in various molecular types of GC.

OsjECTIVE — to study the risk of peritoneal relapse in patients with the genomically stable type of GC in com-
parison to its other molecular types.

MATERIALS AND METHODS. 37 patients with GC were enrolled into the study and evaluated after the radical treat-
ment. 19 (51.4%) patients formed a subgroup with peritoneal relapse and 18 patients (48.6 %) were included
into a subgroup without metachronous carcinomatosis in the long term. All patients underwent immunohisto-
chemical study for the E-cadherin (CDH1 gene) expression in a gastric tumor. The genomically stable molecular
type was identified on the basis of the aberrant E-cadherin (CDH1-mutated) tumor phenotype detection.

ResuLts. There was a statistically significant difference (p=0.022, x>=5.22) in the degree of aberrant E-cadherin
expression in subgroups of patients with and without peritoneal relapse — 684 and 33.3 %, respectively. Hence,
it was noted that the genomically stable molecular type had a significant influence on the risk of peritoneal recur-
rence: the 2-year peritoneal relapse-free survival of GC patients with E-cadherin of aberrant type was 31.6 %, and
in GC patients with wild-type E-cadherin expression — 714 % (p=0.022). The 2-year overall survival of GC
patients with aberrant type E-cadherin expression was 36.8 %, whereas in GC patients with E-cadherin of the
wild type — 77.8% (p=0.003).

Concrusions. The study found that the genomically stable molecular type of GC may serve as a predictive factor
associated with an increased probability of peritoneal relapse, as well as a prognostic factor due to its negative
impact on patient prognosis. The genomically stable molecular type of GC may be used as a tool for forming
a cohort of patients with indications for adjuvant intraperitoneal therapy.

KEYWORDS
gastric cancer, peritoneal relapse, genomically stable molecular type, E-cadherin, peritoneal metastases, intra-
peritoneal chemotherapy.
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Currently, gastric cancer (GC) is the fifth most
common cancer worldwide, with nearly one million
new cases (5.6 % of all cancers) diagnosed in 2020
[12]. Peritoneal relapse is the most common pattern
of GC recurrence [10, 15], which develops in 44.8 %
of the 69.0 % of patients with serosal invasion after
radical surgery [3, 10]. In order to reduce the risk
of metachronous peritoneal carcinomatosis devel-
opment, patients are advised to consider utilizing
methods of adjuvant intraperitoneal chemotherapy
at the initial stage of their treatment [6, 8, 11].

Thus, defining patients with a high risk of perito-
neal recurrence and administering intraperitoneal
chemotherapy to them still appears to be a chal-
lenge. Some pathological factors are associated with
metachronous peritoneal metastasis: serosal inva-
sion, diffuse infiltrative growth pattern, signet ring
cell pathology, lymph node invasion, etc. [10]. Yet, in
the age of precision medicine, patients get custom-
ized therapy designed based on molecular predic-
tive factors [4]. The results of the next-generation
sequencing available today enabled the creation of
a molecular classification of GC. It distinguishes 4
molecular types of tumors: Epstein-Barr virus posi-
tive, microsatellite instability, genomically stable,
and chromosomal instability [2].

The genomically stable type of GC is ultimately
predetermined by the hereditary or somatic muta-
tion of the CDH1 gene, coded by the cell-cell ad-
hesion protein known as E-cadherin, and is char-
acterized by the loss of E-cadherin expression on
the cell membrane, which initiates the mobility of
malignant cells. From the clinical perspective, the
genomically stable type of GC is associated with the
diffuse type of GC, according to the Lauren classifi-
cation, and possesses a fairly strong affinity for peri-
toneal metastases [4].

Thus, the genomically stable type of GC, as a mo-
lecular predictor of peritoneal relapse, appears to be
quite prospective. The identification of this molecu-
lar type may become an accurate tool in a complex
personalized GC therapy. It may also allow us to
identify patients who require adjuvant intraperito-
neal therapy.

Materials and methods

Patients and specimens

The study is based on the analysis of the radical treat-
ment effectiveness in 37 patients with localized and
locally-advanced GC (pTis-4b, pN0-3b, M0) stages
0—IIIC. Of these patients, 19 (51.4 %) formed a sub-
group with peritoneal relapse in the long term, and
the remaining 18 (48.6 %) fell into a subgroup with-
out metachronous carcinomatosis. These subgroups

General Surgery 3azansuaxipypein * 2022 ¢ Nel (2)

R. Yarema et al.

were selected as comparable pools of patients by
qualitative composition regarding sex, age, the num-
ber of patients with the serous membrane invasion
of the stomach, and the number of patients with the
diffuse GC type (Table 1). The patients received
treatment at the Department of Abdominal Surgery
of the Lviv State Oncology Regional Treatment and
Diagnostic Center in 2013—2018 (prospective clini-
cal study). The ages of patients ranged from 42 to
76 years, and the average age was 60.23 £ 8.28 years.
The diagnosis of GC in all patients was verified
morphologically prior to the treatment onset. The
GC study was conducted based on criteria from the
TNM 7th edition classification (2009).

An immunohistochemical study of E-cadherin
expression (CDH1 gene) was performed in 37 pa-
tients. The genomically stable molecular type was
determined after the aberrant E-cadherin (CDH1-
mutated) tumor phenotype had been confirmed.

Immunohistochemistry assay

The tissue specimens were deparaffinized with xy-
lene, rehydrated for antigen retrieval. Phosphate
buffered saline was used to wash the slides, followed
by treatment with 3 % hydrogen peroxide for 20 min
to quench endogenous peroxidase activity. Then, the
samples were preincubated with 10 % goat serum at
room temperature for 30 min to prevent nonspe-
cific staining. The sections were incubated with the
following primary antibodies: Mouse anti-human
Cadherin E Monoclonal Antibody (Clone HECD-
1, MAD-000761Q — 1:50 dilution) 20 min in a hu-
midified container, washed with phosphate buffered
saline and the tissue slides were treated with a «Ul-
traVision Quanto detection system HRP» by Ther-
mo Scientific and stained with 3,3-diaminobenzidine
tetrahydrochloride. Lastly, the sections were coun-
terstained with Mayer’s hematoxylin, dehydrated

Table 1. Primary clinical and pathological
characteristics of patients depending on the
presense of relapse in the long term

With Without
Characteristics peritoneal peritoneal
relapse (n=19) relapse (n=18)
Men 8 (42.1%) 8 (44.4%)
Women 11 (57.9%) 10 (55.5%)
Age, years 58.0+6.18 61.0+9.12
Without serosal invasion 2 (10.5%) 2 (11.1%)
With serosal invasion 17 (89.5%) 16 (88.9%)
Diffuse type of GC 16 (84.0 %) 15 (83.0 %)
Intestinal type GC 3 (16.0%) 3(17.0%)
29
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and mounted. We replaced the primary antibody
with normal goat serum to obtain a negative con-
trol. The semi-quantitative immunohistochemistry
results were evaluated by two independent patholo-
gists who were blinded to the patients’ clinical and
biochemical information and the stained tissue sec-
tions were evaluated using a scale as follows: wild
type — with preservation of membrane or cytoplas-
mic E-cadherin expression and aberrant type — with
complete loss or expression < 10 % of cells.

Follow-up

Patients were regularly followed-up after the op-
eration. We performed ultrasonography every 3
months and chest radiography every 6 months
during the first two postoperative years and every
6 months thereafter. Patients with inconclusive ul-
trasonography results underwent computerized to-
mography. Peritoneal relapse-free survival (PRFS)
was measured from the date of surgery to the date
of peritoneal recurrence or the final follow-up exam.
Overall survival (OS) was measured from the date
of surgery to the date of death or the last follow-up

exam. The study was approved by the University
Ethical Committee, which complied with the Dec-
laration of Helsinki of 1975. Written informed con-
sent was provided by all patients examined.

Statistical analysis

Statistical analysis of the primary data was per-
formed using SPSS 22 and Statistica 6 software. The
censored Kaplan-Meier method was used to study
the cumulative survival of patients, whereas the re-
liability of the survival difference in certain groups
was determined using a log-rank coefficient. A mul-
tivariate analysis was performed using the y? index
and the Cox model. To test statistical correlations,
Pearson’s linear correlation coefficient was used.

Results and discussion

Wild (with preservation of membrane or cytoplas-
mic expression) and aberrant (with complete loss
or expression <10 % of cells) types of E-cadherin
were observed in both diffuse (Fig. 1) and intestinal
(Fig. 2) types of GC.

Figure 1. Expression of E-cadherin in the histological specimen of diffuse gastric cancer: A — classic variant
of the expression loss in signet-ring cell GC, aberrant type, x400; B — preservation of membrane
expression, wild type, x 100; C — preservation of membrane and cytoplasmic expression, wild type, x 100;
D — preservation of membrane and cytoplasmic expression, wild type, x 200
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In subgroups of patients with and without intra-
peritoneal recurrence, there was a statistically sig-
nificant difference (p= 0,022, x>=5,22) in the pres-
ence of an aberrant type of E-cadherin expression
(corresponding to the genomically stable molecular
type of GC) — 68.4 % and 33.3 %, respectively.

In the diffuse GC type, the genomically stable
type was found twice as often in patients with

xree B O
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peritoneal relapse as in patients without peritoneal
recurrence. All three cases of intestinal peritoneal
recurrence of GC were characterized by loss of E-
cadherin expression (Table 2).

Aberrant E-cadherin type statistically signifi-
cantly worsened the relapse-free and overall sur-
vival of patients (Table 3, Fig. 3).

A statistically significant effect of aberrant E-
cadherin in GC (genomically stable molecular
type) on the risk of intraperitoneal recurrence was
found due to the fact that the 2-year peritoneal
relapse-free survival of patients with E-cadherin of
the aberrant type in GC was 31.6 % against 71.4 %
for patients with E-cadherin of the wild type in GC
(p=0.022) (Fig. 4).

Peritoneal relapse is the most common pattern of
recurrence after the radical treatment of GC [15].
Peritoneal recurrence may relate to the intraopera-
tive peritoneal dissemination that results from surgi-
cal manipulations [13]. However, the first and fore-
most reason for that is the presence of a microscopic
pool of tumor cells in the peritoneum before the time
of surgery, which derives from the biologic features
of a tumor [4]. Previous research showed a strong af-
finity for metachronous peritoneal metastases in the
diffuse type, undifferentiated and signet ring cell pa-
thology [10, 15]. In order to reduce the level of peri-
toneal relapse in such patients, the whole range of
adjuvant intraperitoneal chemotherapy methods is
offered today, namely: hyperthermic intraperitoneal

Figure 2. Expression of E-cadherin in a histological specimen of an intestinal type of gastric cancer:

A — classic variant of preservation of membrane expression, wild type, x 100; B — classical variant of
preservation of membrane and cytoplasmic expression, wild type, x 100; C — classic variant of
preservation of membrane and cytoplasmic expression, wild type, x 200; D — loss of expression, aberrant

type, x 100
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Table 2. The frequency of the genomically stable
molecular type in GC patients based on the
histological type by Lauren classification and
peritoneal relapse

With Without
peritoneal peritoneal
Characteristics relapse in the relapse in the
long term long term
(n=19) (n=18)
Aberrant E-cadherin type 13 (68.4 %) 6 (33.3%)
Wild E-cadherin type 6 (31.6%) 12 (66.7 %)
Diffuse type of GC
Aberrant E-cadherin type 10 (62.5 %) 5(33.3%)
Wild E-cadherin type 6 (37.5%) 10 (66.7 %)
Intestinal type of GC
Aberrant E-cadherin type 3 (100.0 %) 1(33.3%)
Wild E-cadherin type 0 2 (66.7 %)

Table 3. The survival of GC patients based on
E-cadherin status

Indicator Aberrant type Wild type )
2-year disease-free 316 66.7 0.004
survival, %

Median disease-free 13 Not achieved 0,005
survival, months

2-year overall 36.8 778 0.003
survival, %

Median overall 18 Not achieved 0,004

survival, months

chemotherapy (HIPEC), early postoperative intra-
peritoneal chemotherapy (EPIC), extensive intra-
operative peritoneal lavage (EIPL), etc. [6, 8, 9, 11].
Thus, in clinical practice, the study of prospective
predictive factors for peritoneal relapse in GC cases,
including molecular factors, may serve as a powerful
tool for forming a cohort of patients with indications
for adjuvant intraperitoneal therapy [14].
Germinogenic (hereditary) or somatic mutations
in the gene CDH{1, as well as its posttranslational
disorders during carcinogenesis, cause the loss of
E-cadherin expression on the surface of gastric car-
cinoma cells, resulting in their mobility and desqua-
mation from the surface of the primary tumor on the
serous membrane of the stomach. The presence of
free malignant cells in the abdominal cavity, which
have the potential for mesothelial adhesion or direct
absorption into the sub-mesothelial layers through
the lymphatic <hatches» of the peritoneum, is an
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Figure 3. Overall survival of patients with gastric
cancer based on E-cadherin status
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Figure 4. Peritoneal relapse-free survival in gastric
cancer patients based on E-cadherin status

integral part of the initiation of early stages of peri-
toneal metastasis of GC. The development of further
stages of intraperitoneal carcinogenesis depends on
the «favorable» factors for the tumor, which are
regulated by autocrine and paracrine pathways [4].

In our research, the aberrant type of E-cadherin
expression (that corresponds to the genomically
stable molecular type of GC) was detected twice
as often (68.4 %) in the subgroup of patients with
peritoneal recurrence as in the subgroup without
evidence of the latter (33.3 %, p=0.022, x>=5.22).
Respectively, this molecular type of GC is
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distinguished as a basic factor triggering the perito-
neal dissemination processes of GC. For instance, in
the diffuse GC type, two thirds of patients (62.5 %)
with intraperitoneal recurrence were defined as ab-
errant E-cadherin type, while in the diffuse GC sub-
group without intraperitoneal recurrence, the aber-
rant E-cadherin type was observed only in 33.3 % of
patients. In addition, there were two cases of perito-
neal relapse of the diffuse GC type without serous
invasion, in which the loss of E-cadherin expression
was determined — this confirms the aggressiveness
and high potential for peritoneal metastasis of the
genomically stable GC type. On the other hand, the
intestinal type of GC is rarely accompanied by the
development of metachronous peritoneal metasta-
ses [15]. Also, three cases of peritoneal relapse were
observed in our study. They occurred along with the
intestinal GC type; the loss of E-cadherin expres-
sion was detected in all these patients. These results
prove the initiating and distinctive pathogenetic
role of poor E-cadherin expression in the intraperi-
toneal recurrence processes for both (diffuse and in-
testinal) types of GC. Clinically, these results sug-
gest that for the diagnosis of the genomically stable
GC it is not sufficient to have histological evidence
of diffuse type (which undoubtedly comprises the
largest segment of the genomically stable type),
whereas the evaluation of E-cadherin expression is
necessary. The results of the monofactor analysis of
our study have proved the statistically prospective
influence of the aberrant type of E-cadherin expres-
sion on the risk of peritoneal recurrence, as well as
the prospective deterioration of the recurrence-free
and overall survival of patients. Other authors have
also reported an increased risk of peritoneal relapse
and a decreased prognosis in patients with aberrant
E-cadherin [5, 7].

Thus, the loss of E-cadherin expression and the
formation of the genome-stable molecular type GC
phenotype is a key pathogenetic mechanism for
triggering peritoneal GC metastasis, which is able
to realize its potential even in intestinal GC or no
serous gastric invasion. From a clinical standpoint,
there is every reason to consider this molecular type
as a predictive factor for the development of perito-
neal relapse after radical surgical treatment of GC,
as well as a prognostic factor due to its negative im-
pact on patient prognosis.

Conclusions

The study found that the genomically stable mo-
lecular type of GC may serve as a predictive factor
associated with an increased probability of perito-
neal relapse, as well as a prognostic factor due to its
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negative impact on patient prognosis. The genomi-
cally stable molecular type of GC may be used as
a tool for forming a cohort of patients with indica-
tions for adjuvant intraperitoneal therapy.
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[eHOMHOCTAOUTBHUY MOJICKY/SIPHHUU THUIT PAKY IIUTYHKA
AK IIPEJUKTOP iIHTPAEPUTOHEAIBHOI'O PENUIHUBY
IiC/IA PAJUKAIBHOI'O XipypPriyHOI'o JiKyBaHHA

P. Ipema!, M. Oropuak?, O. Ilerponuax?, P. I'yaeii®, II. Tupa?,
10. KoBasbuyk?, B. Cadian?, O. Puixinr?, M. Marycsik?

! JIbBiBCHKUiT HALlIOHATBHUI MeauyHUit yHiBepcuTeT iMeni Jannia Tammipkoro
2 JTbBIBCHKMI OHKOJIOTIYHUH PETiOHAIBHUHN JTIKYBATBHO-TIArHOCTUYHUN [IEHTP

3 3aximHOyKpaiHChKa ricTomoriaHa JaGoparopis, JIbBiB

HaryacTimmM IUIAXOM PELUAUBYBAHHA paKy HUTyHKA (PIHI) micjid paguKaabHOIO XipypPriYHOIO JIKYBAHHSA
€ iMIuanTanifiii Mmeracrasu. Taki XBOpi 3 BUCOKMM PU3HUKOM iHTPANIEPUTOHEATIBHOI'O PEUNBY TOTPEOYIOTh
4'IOBAHTHOI BHYTPIIITHbOUEPEBHOI TEPAIIl i/l YaC NEPBUHHOTIO JIiKyBaHHA. OKPIiM KIiHIKO-MOP(OIOTiHHUX
IPEIUKTOPIB IHTPANIEPUTOHEAIbHOIO PELUANBY, INEPCIEKTUBHUM HAIIPSAMOM Y XipypriyHifi OHKOJIOTil
€ BUBYEHH: PHU3UKY METAXPOHHHUX IIEPUTOHEAIbHUX METACTA31iB IIPU Pi3HUX MOJIEKY/IAPHUX THIIax PIIL

MeTa — BUBYUTU PU3HK iIHTPATIEPUTOHEAIBHOI'O PELIUIUBY IIPH TEHOMHOCTAOUIbHOMY T PIII Ha T/1i iHIIMX
MOJIEKY/IAPHUX TUIIIB.

Marepianxu Ta MeToaH. [IpOBE/ICHO aHAII3 PE3YIBTATIB PAMKATIBHOI'O XiPYPIivyHOrO JIiKyBaHHS 37 XBOPHUX HA
PIL, i3 Hux 19 (51,4 %) 3 iHTpaniepuTOHEATHHUM PEITUANBOM Ta 18 (48,6 %) 6€3 MeTaXpPOHHOT'O KAPIIMHOMATO3Y
V BiJAJIEHN TIEPioA. Y BCiX XBOPHUX IIPOBEJEHO iMyHOTICTOXiIMIYHE JOCIPKEHHA EKCIIPeECii E-kaarepuny (ren
CDH1) y nyxJyinHi nUyHKA. [EHOMHOCTA0UIbHUI MOJIEKY/IIPHUI TUII PEECTPYBAIN Y Pa3i BUBHa4YeHHs E-Kairepux
a6epanTHOro (CDH1-MyTOBaHOTO) (DEHOTHILY ITYXJIMHH.

Pe3yapTaTH. BISIBICHO CTATUCTUYHO 3HAYYINY Pi3HUITIO (p= 0,022, *=5,22) 32 HAsIBHICTIO a6EPAHTHOI'O THUITY
excrpecii E-kaZirepuHy MiXk XBOPUMH 3 iHTPATIEPUTOHEATTBHUM PEITUINBOM Ta 6€3 Takoro — 684 i 33,3 % Bif-
MOBiIHO. YCTAHOBJIEHO BipOTiJTHUH BIUIMB IT€HOMHOCTA6LIbBHOT'O MOJIEKYJIIPHOI'O THITy HA PU3UK METAXPOHHOT'O
KApIIMHOMATO3Y: IBOPiYHA BIDKMBAHICTh 6€3 iHTPAIEPHUTOHEAIBHOIO PELMINBY XBOPHX Ha E-KaarepuH ate-
pautHuit Ty PII cranosmia 31,6 %, xBopux Ha E-kagrepun auxurt tun PIT — 71,4 9% (p=0,022), nBopiuHa
3arayibHa BIKHUBAHICTh — BiIMIOBIiAHO 36,8 T2 77,8 % (p=0,003).

BHCHOBKH. BH3HAYEHO BipOTifiHYy NPEAUKTUBHY OO iHTPAIEPUTOHEAIBHOIO PELUIUBY TAd HEI'ATHUBHY IIPO-
THOCTHUYHY POJIb TEHOMHOCTAOLIBHOTO MOJEKY/IAPHOTO THly PIII. HasgBHICTD OCTAHHBOT'O MOKHA BUKOPHUCTO-
BYBATH SIK iHCTPYMEHT Il BUJIUIEHHS I'DYIIU XBOPHX, IKUM HEOOXiIHi a/UIOBAHTHI METO/IM iHTPAIEPUTOHEAIb-
HOI'O BILIVBY.

KIro4oBi CJI0Ba: PaK IUTYHKA, iHTPAIEPUTOHEAIBHUN PELIUIUB, TEHOMHO-CTAOUIBHUIT MOJIEKY/IIPHUN THII,
E-kaarepus, NEPUTOHEAIbHI METACTA3H, IHTPAIEPUTOHEAIbHA XiMiOTEPAITis.
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Palliative treatment for mechanical jaundice is aimed at improving patient quality of life (QoL) and prolonging
life. The current QoL studies indicate that there is limited evidence on various techniques for decompression of
bile ducts (BD) in terms of their impact on quality of life in patients with distal malignant mechanical jaundice,
and their data are contradictory.

THE Am of the study is to evaluate the effect of minimally invasive palliative techniques on QoL in patients with
distal mechanical jaundice (MJ) after palliative decompression of bile ducts.

MATERIALS AND METHODS. From 2017 to 2021, 98 patients who underwent palliative decompression of bile ducts
for distal MJ of malignant origin were examined. A validated MOS SF-36 questionnaire was used to assess patient
QoL. The survey was conducted before the minimally invasive intervention and 2 months after it. Depending on
the technique used for decompression of BD, patients were divided into the following groups: percutaneous
transhepatic biliary drainage (PTBD) — 25, internal-external transpapillary biliary drainage (IETBD) — 19,
internal-external biliary-jejunal drainage (IEBJD) — 29, and endoscopic retrograde biliary stenting (ERBS) — 25.

Resurrs. Before treatment, a low level of patient QoL was detected in all groups on all scales of physical and
psychological components of health (all p>0.05). After 2 months, in the PTBD group, the indicator of the
Mental Component Summary (MCS) decreased by an average of 6.9+ 1.2 points (due to the deterioration of
the indicator of social functioning scales by 12.5 £ 5.0 points and mental health by 11.1 £ 1.8 points), while the
indicator of the Physical Component Summary (PCS) improved by 11.3+ 1.1 points. In the IETBD and IEBJD
groups, there was an improvement in MCS (by 11.7 £ 1.3 points and 13.0 £ 1.1 points, respectively) and PCS (by
5.2%1.2 and 8.6%*1.1 points). With regard to MCS and PCS, slight improvement (by 4.7+2.2 and 20+1.9
points) was observed in the ERBS group.

Concrusions. The IEBJD technique provided important advantages in comparison with other minimally inva-
sive palliative techniques for decompression of BD in terms of its impact on patient QoL. Patients in the IEBJD
group had better PCS scores (on average, 47.3+ 1.3 points) compared to the IETBD (42.1 + 1.5 points) and ERBS
(39.1£1.3 points, p<0.05) groups, and those in the PTBD group (46.2+1.4 points) had better scores than
patients in the IETBD group (p<0.05). In the IETBD and IEBJD groups, MCS scores were better 41.9+1.1 and
40.3+ 1.1 points, respectively) compared to the PTBD (22.6+0.9 points) and ERBS (34.0+ 1.1 points, p<0.05)
groups, and in the ERBS group, they were better than in the PTBD group.

KEYWORDS
distal malignant jaundice, decompression of bile ducts, internal-external biliary-jejunal drainage, patient quality
of life, MOS SF-36 questionnaire.
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Evaluation of the effect of any treatment on qual-
ity of life (QoL) has become a standard for assessing
its effectiveness. The initial examination of patients
with jaundice caused by malignant biliary obstruc-
tion (MBO) shows that 70—80 % of cases are subject
only to palliative treatment, such as decompression
of bile ducts (BD) [5]. Minimally invasive palliative
techniques for decompression of BD in distal MBO
are classified into two categories: antegrade (percu-
taneous transhepatic biliary drainage, PTBD, inter-
nal-external transpapillary biliary drainage, IETBD,
internal-external biliary-jejunal drainage, IEBJD
[18]) and retrograde (endoscopic retrograde biliary
stenting, ERBS]. The choice of the BD decompres-
sion technique is a matter of debate [6]. One of the
weighty arguments in favor of a particular technique
may be better QoL after surgery. However, the effect
of various BD decompression techniques on QoL in
patients with distal MBO is understudied [11].

In 2002, N.S. Abraham et al. [1] defined the
clinical characteristics of MBO that produced the
greatest adverse effect on QoL in patients accord-
ing to the MOS SF-36 questionnaire, and identified
changes in QoL after retrograde BD decompression
with a plastic stent. Weight loss and elevated biliru-
bin levels had the greatest impact on QoL baseline
values in the multivariate analysis. A 33 % reduction
in bilirubin levels was associated with significant im-
provements in social functioning and mental health.
Baseline total bilirubin level exceeding 240 mmol /L
was associated with no improvement in social func-
tioning during one-month follow-up.

In 2008, Saluja S.S. et al. [16] assessed QoL in
patients with stricture caused by gallbladder carci-
noma who underwent the BD decompression using
antegrade stenting with a plastic stent (27 patients)
and retrograde stenting with a plastic stent (27 pa-
tients). Assessment of QoL was performed before
the procedure and 1 and 3 months after it using QoL
questionnaires of the European Organization for
Research and Treatment of Cancer (EORTIC) and
MOS SF-36 [2]. According to the MOS SF-36 ques-
tionnaire, the QoL values 1 and 3 months after the
procedure were better in patients after antegrade
stenting in terms of physical and mental health com-
ponents, but not statistically significant. According
to the EORTIC questionnaire, global health status
was significantly better 3 months after antegrade
stenting compared to the retrograde one (74 versus
30.5, respectively, p=0.02). The authors attribute
this to a lower percentage of early cholangitis after
antegrade stenting (11 %) compared to the retro-
grade one (48 %), p=0.002. (48 %, p=0.002).

In 2010, there was a study on the association be-
tween pruritus and QoL before and 1, 4, 9, and 14
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weeks after percutaneous biliary drainage/stent-
ing in 102 patients with MBO [15], in which QoL
was assessed using Functional Assessment of Can-
cer Therapy — Hepatobiliary instrument (FACT-
HS) scale [8] and Visual Analog Scale for Pruritus
(VASP) [23]. The authors noted a significant de-
crease in average values of QoL (p<0.01) — from
101.3 before the procedure to 94.8 and 94.7 1 and 4
weeks after it, respectively. Improvements in QoL
referred only to functional well-being and social/
family well-being, while there were no changes in
indicators of emotional and physical well-being.

Antegrade drainage/stenting has been shown to
reduce pruritus and quite often hyperbilirubinemia to
a level that is not contraindicated for chemotherapy
but does not stop the relentless decline in the level
of QoL, which is observed in patients whose average
survival rate after treatment is less than 5 months.

The effect of endoscopic stenting with plas-
tic stents on QoL in 164 patients with MBO was
studied by Barkay O. et.al. in 2013 [3] using the
Functional Assessment of Cancer Therapy-General
(FACT-G) questionnaire before the procedure and
30 and 180 days after it. ERBS 30 and 180 days af-
ter the procedure resulted in statistically significant
improvements in overall QoL scores and individual
QoL scores (physical, emotional, and functional
well-being) compared to pre-operative levels.

In 2016, Zhou Z. et al. [24] studied QoL and sur-
vival rate in 41 patients with MBO after using vari-
ous endoscopic retrograde stenting/drainage meth-
ods in combination with radiation and chemother-
apy. The study used the MOS SF-36 questionnaire
and specific QLQ-C30 module, which also evalu-
ates the symptoms typical for mechanical jaundice
(jaundice, indigestion, pruritus, weight loss, and
fever) [25]. The authors concluded that retrograde
bile duct decompression methods combined with
radiation and chemotherapy may be more effective
in improving QoL and prolonging life.

Comparative assessment of the effect of plas-
tic (n=73) and metal stents (SEMS) (bare-metal
(n=75) and drug-eluting (n=71)) on QoL in pa-
tients with distal MBO was conducted by D. Wal-
ter et al. [20]. Patients completed questionnaires
before treatment, 14 days after treatment, and then
monthly until 6 months or until death. Accord-
ing to the QLQ-C30 questionnaire, metal stents
showed better results on two of the five functional
scales (physical functioning (p=0.004) and emo-
tional functioning (p=0.01)). In addition, patients
with SEMS reported significantly less frequent
symptoms of fatigue (p=0.01), loss of appetite
(p=0.02), nausea, and vomiting (0.04) at the same
time points after surgery.
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In 2020, a group of authors [4] assessed the effect
of access (right-sided or left-sided) in antegrade
decompression of bile ducts on patient QoL. The
researchers examined patients 7 days after the pro-
cedure using EORTC QLQ-BIL21 questionnaire
[10]. In case of right-sided access, higher rates of in-
tercostal pain, difficulty breathing, fatigue, anxiety,
and drainage problems were recorded. Left-sided
access provided better QLQ in patients.

The aim of the study is to evaluate the effect of
minimally invasive palliative techniques on QoL in
patients with distal mechanical jaundice (M]) after
palliative decompression of bile ducts.

Materials and methods

The prospective study included 98 patients who
underwent palliative BD decompression for distal
MBO on the basis of the Department of Surgery
with a course of Emergency and Vascular Surgery
of O.0. Bogomolets National Medical University
from 2017 to 2021.

A validated MOS SF-36 questionnaire was used
to assess patient QoL [2]. The survey was conduct-
ed before mini-invasive intervention and 2 months
after it.

The SF-36 Health Survey is a multi-item scale
measuring 8 health domains: physical functioning
(PF), role limitations because of physical health
problems (RP), bodily pain (BP), general health
(GH), vitality (VT), social functioning (SF), role
limitations because of emotional problems (RE),
and overall mental health (MH).

Such indicators as PE, RP, BP, and GH reflect
the Physical Component Summary (PCS), whereas
VT, SE RE, and MH reflect the Mental Component
Summary (MCS).

The inclusion criteria for the study were as fol-
lows: presence of mechanical jaundice, patient age
over 18 years, any gender, and impossibility of per-
forming radical surgery. The exclusion criteria were
mechanical obstruction of bile drainage without
jaundice syndrome, patient age under 18 years, high
anesthetic risk (ASA 4), multiple metastatic liver
damage, ascites, hemorrhagic diathesis, inflamma-
tory diseases of the lungs and urinary tract, co-
agulopathy (international normalized ratio>1.5),
history of gastric resection for Billroth-IT or Roux,
refusal of the patient to do the questionnaire, as well
as death of the patient during the study period.

In the presence of mechanical jaundice syn-
drome, confirmed clinically and in the laboratory,
instrumental research methods were used to deter-
mine the cause of the disease and the level of the

biliary block.
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Ultrasound (General Electric Logiq P9 device)
was used as a screening diagnostic method, as well
as during minimally invasive procedures.

Among other radiation diagnostic tools, comput-
ed tomography (GE LightSpeed 64 multispiral com-
puted tomography) was used to clarify the diagno-
sis. In case of insufficient information, magnetic res-
onance cholangiopancreatography was performed.

All patients also underwent duodenoscopy using
various video endoscope models to assess the condi-
tion of Vater's papilla.

During surgical intervention, a General Electric
ultrasound scanner and a Siemens Cios Alpha X-ray
television unit with a C-arc were used.

According to the BD decompression techniques
applied, the patients were divided into four groups
(PTBD, IETBD, IEBJD, and ERBS).

The authors used their own BD drainage tech-
nique, IEBJD, which provided for the installation
of special drainage to divert bile from BD to the ini-
tial loops of the small intestine due to the presence
of two groups of lateral openings (proximal — locat-
ed in BD and distal — located in the small intestine)
at a distance from the distal border of the tumor to
the initial loops of the small intestine [18]. This
technique allows avoiding or significantly reducing
reflux of intestinal contents into the bile ducts and,
accordingly, the development of cholangitis [18].

Self-expanding metal stents (SEMS) were used
to perform ERBS.

The intervention was considered technically suc-
cessful if the drainage or stent was located in the
planned area of the affected segment of the bili-
ary tract and provided successful drainage of bile
through drained or stented ducts.

The procedure was considered clinically success-
ful if, during the first 10 days after the manipula-
tion, the level of total serum bilirubin decreased by
at least 50 % compared to the initial level [11].

The obtained data were analyzed using the IBM-
SPPS Statistics 22 statistical package. Descriptive
statistics was performed. The normality of the vari-
able distribution was evaluated using the Shapiro-
Wilk test. Quantitative comparative analysis of two
independent groups was carried out using Student's
t-test (in case of a normal distribution of variables; in
case of its absence — Mann—Whitney U-test), and
qualitative comparative analysis of groups was con-
ducted using Pearson's chi-squared test. The null hy-
pothesis of variable equality was rejected at p<0.05.

Results and discussion

From the medical history data, mechanical jaun-
dice occurred in patients on average 15.2 0.2 days
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before the manipulation was performed (from 10
days to 22 days). According to the average dura-
tion of jaundice before surgery, patients in the study
groups did not differ statistically significantly.

The average level of total serum bilirubin was
194.3 + 0.7 mmol /L (from 67.2 to 389.6 mmol/L).

The study groups did not differ statistically sig-
nificantly in the average content of total bilirubin
before performing the surgical intervention.

Patients of the study groups as a whole did not
differ statistically significantly in mean age, gender
ratio, distribution by stage of the cancer process,
TNM criteria (all p>0.05), and etiological stric-
ture factors (Table 1).

Table 1. Main characteristics of patient groups

Baseline data showed a low level of QoL in all
groups on all scales of physical and mental compo-
nents of health (Table 2).

The technical and clinical success of minimally
invasive procedures was achieved in all patients.

Two months after decompression of bile ducts in
the PTBD group, there was a decrease in the mental
component of health by an average of 6.9 = 1.2 points
due to deterioration in social functioning by 12.5+5.0
points and mental health by 11.1 + 1.8 points, resulting
from the need for constant care about the bile receiver,
as well as deterioration in food digestion (Fig. 1).

Two months after IETBD, there was an improve-
ment in integrative indicators of physical (by an

Indicator IEBJD (n=29) ERBS (n=25) IETBD (n=19) PTBD (n=25) Total (n=98)
Age, years (M £m) 66.3+2.1 626+2.1 63.6+3.0 65.5+1.7 60.3+1.7
Male/female 15/14 12/13 10/9 14/11 51/47
Duration of jaundice, days (M £ m) 14.1+0.23 151021 16.3+0.44 15.4%0.45 151402
Total serum bilirubin, pmol/L (M +m) 215.0+14.8 2089+17.1 180.6+20.9 183.2+9.8 198.7+89
T (size or direct extent of the primary tumor)
T, 1(34%) 3(12.0%) 1(5.3%) 1(4.0%) 6 (6.1%)
T, 14 (48.3%) 12 (48.0%) 13 (68.4%) 12 (48.0%) 51 (52.1%)
T, 14 (48.3%) 10 (40.0 %) 5(26.3%) 12 (48.0%) 41 (41.8%)
N (degree of spread to regional lymph nodes)
N, 3(10.3%) 1(4.0%) 1(5.3%) 0 5(5.1%)
N, 19 (65.5%) 21 (84.0%) 11 (57.9%) 19 (76.0 %) 70 (71.5%)
N, 2(6.9%) 1(4.0%) 0 4 (48.0%) 7(71%)
N, 5(17.2%) 2(8.0%) 7(36.8%) 2(8.0%) 16 (16.3%)
M (presence of distant metastasis)
M, 12 (41.4%) 13 (52.0%) 11 (57.9%) 11 (44.0%) 47 (48.0%)
M, 13 (44.3%) 10 (40.0 %) 6(31.6%) 12 (48.0 %) 41 (41.8%)
M, 4(13.8%) 2(8.0%) 2(10.5%) 2(8.0%) 10 (10.2%)
Grade
1B 1(3.4%) 1(4.0%) 1(5.3%) 1(4.0%) 4(41%)
111 11 (37.9%) 8(32.0%) 8 (42.1%) 9(36.0%) 36 (36.7 %)
v 17 (58.6 %) 16 (64.0 %) 10 (52.6 %) 15 (60.0 %) 58 (59.2%)
Tumor etiology
Pancreatic cancer 20 (69.0 %) 17 (68.0 %) 10 (52.6 %) 18 (72.0 %) 65 (66.3 %)
Cholangiocarcinoma 5(17.2%) 5(20.0%) 6 (31.6%) 4(16.0%) 20 (20.4 %)
Ampullary cancer 2(69%) 2(8.0%) 3(15.8%) 3(12.0%) 10 (10.2%)
Metastatic nodes 2(69%) 1(4.0%) 0 0 3(1%)
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Table 2. Patient quality of life associated with the disease before minimally invasive interventions

IETBD (n=19)

PTBD (n=25)

47.4%3.1(10.0—85.0)

46.1+3.4 (10.0—85.0)

38.8+3.6 (0.0—75.0)

36.1+4.3 (0.0—75.0)

38.2+4.1 (12.0—84.0)

41.6+4.7 (12.0—84.0)

31.8£2.0 (15.0—55.0)

30.8£1.9 (15.0—55.0)

28.2+ 1.6 (20.0—55.0)

30.6+ 1.9 (20.0—55.0)

31.4+3.6 (12.5—75.0)

32.6 4.6 (12.0—75.0)

29.1+ 3.4 (0.0—66.6)

30.3+3.5 (0.0—66.6)

353+ 1.5 (24.0—56.0)

35.8+ 1.8 (16.0—56.0)

36.9+1.2 (25.7—51.0)

36.7+1.3(25.7—51.0)

Indicator IEBJD (n=29) ERBS (n=25)

PF 51.1£5.1 (10.0—85.0) 45.2+3.7 (10.0—85.0)
RP 37.1+4.5(0.0—75.0) 33.3+4.1 (0.0—75.0)

BP 44.4%51 (12.0—84.0) 50.5+2.9 (22.0—84.0)
GH 329+ 1.6 (15.0—45.0) 33.5+1.9 (15.0—55.0)
VT 31.5+2.5(20.0—55.0) 31.0+1.7 (20.0—55.0)
SF 41.4%5.5(12.5—75.0) 32.5+3.8(12.0—75.0)
RE 32.2+3.4 (0.0—66.6) 30.6+3.5 (0.0—66.6)

MH 40.5+2.0 (24.0—56.0) 35.3+1.6 (16.0—56.0)
PCS 38.7+1.9(25.7—-51.0) 37.1+1.3(25.7-51.0)
MCS 289+0.9 (27.0—37.0) 29.3+0.9 (20.6—37.0)

28.6+0.8 (22.3—37.0)

29.5+0.8 (20.6—37.0)

Data are presented as Mean * standard error of the mean (min — max).

average of 5.2 + 1.2 points) and mental components
of health (by 11.7 = 1.3 points, all p < 0.05) (Fig. 2).

The improvement in the physical component of
health is mainly associated with an increase in blood
pressure (which corresponds to a decrease in pain)
by an average of 22.3+4.6 points, and the mental
component of health — with an increase in social in-
dicators (by 36.5 + 4.7 points) and role functioning
due to the emotional state (by 40.2 £ 4.4 points).

Slight changes in physical (on average by
2.0+ 1.9 points) and mental components of health
(on average by 4.7 +2.2 points) were observed in
the ERBS group and could be explained by deterio-
ration of the general health indicator and insignifi-
cant alterations in role-based physical and mental
functioning (Fig. 3).
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In the TEBJD group, two months after the proce-
dure, there was an improvement in average values of
all components of the SF-36 scale (Fig. 4).

It should be noted that the presence of external
drainage did not negatively affect such indicators
as vital activity, social functioning, role function-
ing, and mental health. On the contrary, the value
of these indicators increased, that is, patients could
perform a certain social role and did not avoid
communication. At the same time, there was a de-
crease in pain syndrome and role functioning due
to a physical condition, etc. Therefore, the IEBJD
group showed an increase in the average values of
integrative indicators — physical (by an average of
8.6 = 1.1 points) and mental components of health
(by an average of 13.0 = 1.1 points).
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Figure 1. Change in mean values (with 95 % CI) of
QoL in the PTBD group two months after the BD
decompression
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Figure 2. Change in mean values (with 95 % CI) of
QoL in the IETBD group two months after the BD
decompression
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Figure 3. Change in mean values (with 95 % CI) of
patient QoL in the ERBS group two months after
the BD decompression

Thus, two months after the BD decompres-
sion, the physical component of health was lower
(39.1 £1.3 points) in the ERBS group compared to
the PTBD group (46.2 £ 1.4 points) and the IEBJD
group (47.3 £ 1.3 dietary supplements), and it was
lower (42.1£1.5 points, p<0.05) in the IETBD
group compared to the IEBJD group (Table 3). The
average score of the mental component of health was
the lowest in the PTBD group (22.6 £0.9 points)
compared to other groups, and in the ERBS group
(34.0 = 1.1 points), it was statistically significantly
less compared to the IETBD (40.3 + 1.1 points) and
IEBJD (41.9 % 1.1 points) groups.

Therefore, 2 months after palliative treatment
of distal malignant jaundice, the TEBJD technique
provided important advantages in comparison with
other techniques in terms of its impact on patient
quality of life. Its benefits can be seen within the
values of both integrative indicators (physical and
mental components of health) and positive changes
in individual MOS SF-36 scales.

The main goal of palliative care for patients with
MBO is achieving improvement in their quality of

Figure 4. Change in mean values (with 95 % CI) of
patient QoL in the IEBJD group two months after
the BD decompression

life and prolonging life. Therefore, the QoL studies are
necessary for choosing the best technique for decom-
pression of bile ducts [16, 15]. However, there is lim-
ited evidence on various techniques for decompression
of bile ducts (BD) in terms of their impact on quality of
life in patients with distal malignant mechanical jaun-
dice, and the existing studies explore different aspects
of the problem and use different research tools (scales).
A distinguishing characteristic of studying QoL in pa-
tients with MBO is a short duration of the study (from
30 to 180 days) due to low survival rates [23].

We carried out a comparative assessment of four
techniques of BD decompression in patients with distal
MBO in terms of changes in QoL indicators (for two
months). These techniques differed by bile removal
(external (PTBD), internal (ERBS), external-internal
(IETBD and IEB]JD)) and the absence (PTBD, IEB-
JD) or the presence (IETBD, ERBS) of direct connec-
tion of the duodenal lumen with the biliary tract.

Each of the methods of BD decompression has its
disadvantages that can negatively affect patient QoL.
So, for example, PTBD is associated with loss of a large
amount of bile that needs to be consumed per os, and

Table 3. Average scores of physical and mental health components 2 months after surgery

Indicator IEBJD (n=29) ERBS (n=25) IETBD (n=19) PTBD (n=25)
Before surgery 387+1.9 371+13 369+1.2 36.7+1.3

res 2 months after 473%1.3 39.1£1.3% 42.1£1.5% 46.2+1.4¢&
Before surgery 289+0.9 29.3+0.9 28.6+0.8 29.5+0.8

. 2 months after 41.9+11 34.0+1.1% 40.3£1.1% 22.6+0.9%#&

* The difference from the IEBJD group is statistically significant (p < 0.05).
” The difference from the ERBS group is statistically significant (p < 0.05).
& The difference from the IETBD group is statistically significant (p < 0.05).
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the presence of a lifetime port on the skin [14]; ERBS
is accompanied by damage to Vater's papilla and pan-
creas with the risk of bleeding and pancreatitis [9],
and reflux of duodenal contents in the biliary tract in
all patients [11], which leads to cholangitis and stent
blockage [17]. IETBD, similar to ERBS, connects the
duodenal lumen to the biliary tract and is associated
with the risk of reflux-associated cholangitis [13, 12,
21, 22]. Patients after IEBJD and IETBD, as well as
after PTBD, have a lifetime port on the skin, which
causes some discomfort, but these techniques mini-
mize the likelihood of bile loss outwards and duode-
nal-biliary reflux development [18].

According to our data, in the near future, minimally
invasive BD decompression techniques will have dif-
ferent effects on certain aspects of patient QoL. The
need for constant care about external drainage, as well
as the need for constant use of bile, impairs the social
functioning and mental health of patients, which is
most evident after PTBD. Other techniques using
percutaneous access (methods of external-internal
drainage of BD) showed a statistically significant in-
crease in the average values of scale indicators that
form the mental component of health. Patients in the
ERBS group showed a slight increase in these scales,
statistically significant only for the VT indicator.

After ERBS, there were little (p>0.05) changes
in the physical health component (PCS) due to de-
terioration of the general health index (GH) and
weak changes in the role-playing physical function-
ing index (RP). Instead, after using the techniques
of external or external-internal drainage, an in-
crease in the average values of PCS (p>0.05) was
noted. After two months, the mean PCS values were
higher compared to the pre-operative level and the
ERBS group (p>0.05). Relatively worse PC scores
after ERBS compared to retrograde techniques are
probably associated with a higher incidence of early
cholangitis [16, 18].

A comparative assessment of QoL in patients
with distal mechanical jaundice after using various
techniques of palliative antegrade and retrograde
decompression of BD showed that after 2 months,
the TEBJD and TETBD techniques, in contrast to
the PTBD and ERBS, provided positive changes in
the indicators of all scales of the MOS SF-36 ques-
tionnaire. The IEBED technique has advantages
over IETBD in terms of PCS: 47.3 + 1.3 points ver-
sus 42.1 + 1.5 points, respectively (p > 0.05).

The current study has certain limitations: a rela-
tively small number of patients in the comparison
groups and the use of only one QoL questionnaire.
In addition, the study did not include patients with
total bilirubin values >350 mmol/L and high anes-
thetic risk (ASA 4).

General Surgery 3azansuaxipypein * 2022 ¢ Nel (2)

Y. M. Susak et al.

DECLARATION OF INTERESTS
The authors declare no conflicts of interest.

Funding. The work was performed in accordance with the
plan of research work of the Department of Surgery No. 4 of
Bogomolets National Medical University: «Combined
minimally invasive technologies in the treatment of patients
with obstructive diseases of the hepatopancreatobiliary zone».
The authors did not receive additional financial support.

ETHICS APPROVAL AND WRITTEN
INFORMED CONSENTS STATEMENTS

All procedures performed in the study and involving human
participants were carried out in accordance with the ethical
standards of the institutional and/or national research
committee, 1964 Helsinki declaration and its later
amendments or comparable ethical standards.

Written informed consent was obtained from all individual
participants included in the study.

AUTHOR CONTRIBUTIONS

Concept and design of the study: Y. M. Susak, L. Yu. Markulan,
R.Y. Palytsya; literature review, discussion of the results:

L. Yu. Markulan, R.Y. Palytsya; editing: Y. M. Susak,

V. V. Teterina; materials and research methods, research
results: R.Y. Palytsya.

REFERENCES

1. Abraham NS, Barkun JS, Barkun AN. Palliation of malignant bili-
ary obstruction: a prospective trial examining impact on quality
of life. Gastrointest Endosc. 2002 Dec; 56(6):835-41.

2. Aaronson NK, Ahmedzai S, Bergman B, et al. The European
Organization for Research and Treatment of Cancer QLQ-C30:

a quality-of-life instrument for use in international clinical trials
in oncology. J Natl Cancer Inst 1993;85:365-370.

3. Barkay O, Mosler P, Schmitt CM, et al. Effect of endoscopic
stenting of malignant bile duct obstruction on quality of life.

J Clin Gastroenterol. 2013 Jul;47(6):526-31. doi: 10.1097/
MCG.0b013e318272440¢.

4. Castiglione D, Gozzo C, Mammino L, Failla G, Palmucci S, Basile
A. Health-Related Quality of Life evaluation in deft» versus «right»
access for percutaneous transhepatic biliary drainage using
EORTC QLQBIL-21 questionnaire: a randomized controlled
trial. Abdom Radiol (NY). 2020 Apr;45(4):1162-73. doi: 10.1007/
$00261-019-02136-7.

5. Fernandez Y, Viesca M, Arvanitakis M. Early diagnosis and man-
agement of malignant distal biliary obstruction: a review on cur-
rent recommendations and guidelines. Clin Exp Gastroenterol.
2019 Nov 5;12:415-32. doi: 10.2147 /CEG.S195714.

6. Fong ZV, Brownlee SA, Qadan M, Tanabe KK. The clinical man-
agement of cholangiocarcinoma in the United States and Europe:
A comprehensive and evidence-based comparison of guidelines.
Ann Surg Oncol. 2021 Mar 1. doi: 10.1245/s10434-021-09671-y.

7. Hamada T, Tsujino T, Isayama H, et al. Percutaneous transhepatic
biliary drainage using a ligated catheter for recurrent catheter
obstruction: antireflux technique. Gut Liver. 2013;7:255-7.

8. Heffernan N, Cella D, Webster K, et al. Measuring health-related
quality of life in patients with hepatobiliary cancers: the func-
tional assessment of cancer therapy-hepatobiliary questionnaire.
J Clin Oncol. 2002 May 1; 20(9):2229-39.

9. Inamdar S, Slattery E, Bhalla R, Sejpal DV, Trindade AJ. Compari-
son of adverse events for endoscopic vs percutaneous biliary
drainage in the treatment of malignant biliary tract obstruction
in an inpatient national cohort. JAMA Oncol. 2016;2(1):112.
doi:10.1001 /jamaoncol.2015.3670

10. Kaupp-Roberts SD, Yadegarfar G, Friend E, et al. Validation of the
EORTC QLQ-BIL21 questionnaire for measuring quality of life in
patients with cholangiocarcinoma and cancer of the gallbladder.
British Journal of Cancer. 2016;115(9):1032-8.

11. Lee YN, Moon JH, Choi H]J, et al. Effectiveness of a newly designed
antireflux valve metal stent to reduce duodenobiliary reflux in
patients with unresectable distal malignant biliary obstruction:

a randomized, controlled pilot study (with videos). Gastrointest
Endosc. 2016;83(2):404-12. doi:10.1016/j.gie.2015.08.084.

41



Y. M. Susak et al.

12. Loew BJ, Howell DA, Sanders MK, et al. Comparative perfor- 19. Tringali A, Hassan C, Rota M, Rossi M, Mutignani M, Aabakken L.
mance of uncoated, self-expanding metal biliary stents of dif- Covered vs. uncovered self-expandable metal stents for malig-
ferent designs in 2 diameters: final results of an international nant distal biliary strictures: a systematic review and meta-analy-
multicenter, randomized, controlled trial. Gastrointest Endosc sis. Endoscopy. 2018;50(06):631-41. doi:10.1055 /s-0043-125062
2009;70:445-53. 20. Walter D, van Boeckel PG, Groenen MJ, et al. Higher quality of

13. Lorenz JM. Management of malignant biliary obstruction. Semin life after metal stent placement compared with plastic stent
Intervent Radiol. 2016 Dec;33(4):259-67. doi: 10.1055 /s-0036- placement for malignant extrahepatic bile duct obstruction:
1592330. a randomized controlled trial Eur J Gastroenterol Hepatol. 2017

14. Riaz A, Pinkard JP, Salem R, Lewandowski RJ. Percutaneous Feb;29(2):231-7. doi: 10.1097 /MEG.0000000000000762.
management of malignant biliary disease. J Surg Oncol. 2019 21. Xu C, Huang XE, Wang SX, Lv PH, Sun L, Wang FA. Comparison of
Jul;120(1):45-56. doi: 10.1002 /js0.25471. infection between internal-external and external percutaneous

15. Robson PC, Heffernan N, Gonen M, et al. Prospective study of transhepatic biliary drainage in treating patients with malignant
outcomes after percutaneous biliary drainage for malignant bili- obstructive jaundice. Asian Pac ] Cancer Prev. 2015;16:2543-6.
ary obstruction. Ann Surg Oncol. 2010 Sep;17(9):2303-11. doi: [PubMed] [Google Scholar]
10.1245/510434-010-1045-9 22. Xu C, Lv PH, Huang XE, Sun L, Wang SX, Wang FA. Internal-

16. Saluja SS, Gulati M, Garg PK, et al. Endoscopic or percutane- external percutaneous transhepatic biliary drainage for patients
ous biliary drainage for gallbladder cancer: a randomized trial with malignant obstructive jaundice. Asian Pac J Cancer Prev.
and quality of life assessment. Clin Gastroenterol Hepatol. 2014;15(21):9391-4. doi: 10.7314 /apjcp.2014.15.21.9391.
2008;6:944-50. 23. Yosipovitch G, Zucker I, Boner G, Gafter U, Shapira Y, David M.

17. Scheufele E Aichinger L, Jager C, et al. Effect of preoperative A questionnaire for the assessment of pruritus: validation in ure-
biliary drainage on bacterial flora in bile of patients with peri- mic patients. Acta Derm Venereol. 2001 May; 81(2):108-11.
ampullary cancer. Br J Surg. 2017 Jan;104(2):¢182-e188. doi: 24. Zhou Z,1i ], Liu H, et al. Quality of life and survival of patients
10.1002/bjs.10450. with malignant bile duct obstruction following different ERCP

18. Susak Y, Markulan L, Palitsya R. External-internal biliary-jejunal based treatments. Int J Clin Exp Med 2016,9(5):8821-32.
drainage in palliative treatment of distal mechanical jaundice 25. Zou ZH and Ye ZX. A study about quality of life for Malignant
Surgery. Eastern Europe, 2021;10(2):205-19. obstructive jaundice patients with different treatments. Sec Milit

Med Univ 2012:1-129.

BruinB Mmasi0iHBa3UBHOIL ITAIIATUBHOIL JEKOMIIPECii JKOBUHUX
HPOTOK IPU JUCTANBbHIN 3JIOAKICHIN MEXAHIYHIN )KOBTAHUII{
HA SAKICTb YKUTTA XBOPUX

S1. M. Cycak!, JI. 1O. Mapkyaan!, P. 10. ITamnusa?, B. B. Terepina!

! HarfioHambHUT MeTUIHUTT yaiBepcuteT imeHi O. O. boromosnsiig, Knis
2 HamionambHui BiiCbKOBO-MeAMYHIN KTiHiganit menTp MinictepctBa O6oponn Ykpainm, Kuis

OCHOBHHMH 34BJIAHHAMU ITAJIiATUBHOI'O JIIKYBAHHS XBOPUX i3 MEXAHIYHOIO JKOBTAHHUIICIO € IIOJIIIIIEHHA IKOCT]
xuTTa (SDK) i 36U1bIEeHHA HOro TPUBAIOCTI. Jocmimpkens /K XBOpUX IIPU BUKOPUCTAHHI Pi3HUX METOIUK
JIEKOMIIPECii JKOBYHUX MPOTOK (KII) 1poBe/IcHO HEJIOCTATHRO, 4 IX IaHi CYIICPEY/IMBI.

MeTa — nopiBHATU SPK XBOPHX 3 IUCTAIBHOIO MEXAHIYHOIO JKOBTAHUIIEIO (MJK) ITic/1a 1ania THBHOI IEKOMIIpe-
cif JKIT 3 BUKOPUCTAHHAM MaJIOiHBA3UBHUX METOJIUK.

Marepiamm Ta merogm. Y riepion 3 2017 10 2021 p. o6¢TEXEHO 98 XBOPHX, SIKUM IPOBEJEHO NA/IIATUBHY JEKOMIT-
peciro KIT 3 nprBOAY AUCTAILHOT MK 37104KiCHOTO renesy. [ omiHku 7K 3aCTOCOBYBAIM BAT/IM30BAHUMA OIIATY-
BaTbHUK MOS SF-36. OnuTyBaHHS POBOAVIIH JIO MATIOIHBA3UBHOT'O BTPYUAHHS T4 Yepe3 2 MiC Mic/isi Hboro. Bifrmo-
BiZIHO 10 METOAUKHU JieKoMITpecii KT T XBOPUX pO3HOAUIMIIN HA I'PYIIN: YEPE3IIPHA YEPE3IEYiHKOBA XOIAHTIOCTOMIA
(YXC) — 25, 30BHIIIHBO-BHYTPIMIHA TpaHCHANIApHA XonaHriocromia (3BTXC) — 19, 30BHIIIHBO-BHYTPIIITHE
GimiapHO-€IOHATBbHE NpeHyBaHH:A (3BBE/) — 29, eHnocKoriHe perporpaase oimiapHe crentysanusa (EPBC) — 25.
Pe3yabTaTH. 10 JIIKyBaHHA BUABICHO HU3bKUH PiBeHb SDK y BCiX rpymax 3a BCiMa MKaTaMU (Pi3HIHOTO i ICUXOJIO-
I{YHOIO KOMIIOHEHTIB 310pOB’A (BCi p>0,05). Yepes 2 mic y rpymni Y9XC NOKA3HUK IICUXOJIONTYHOI'O KOMIIOHEHTA
3n0pop’st (1TK3) 3HHU3HBCs B cepeiHboMy Ha (6,9 + 1,2) 6a1a (BHACTIIOK [TOTIPIICHHS TOKA3HUKA KT COLAIBHOTO
pyHKIiOHYBaHHA Ha (12,5+5,0) 6a1a Ta ICUXIYHOTO 340poB’a Ha (11,1+1,8) 6a1a), ToAi K MOKA3HUK (PI3UIHOrO
KOMIIOHEHTA 310poB’s (PK3) nomnimmmscs Ha (11,3+1,1) 6ana. B rpynax 3BTXC i 3BBE/] Bif3HAYEHO NOTIMNIIEHHS
nokasuukiB [1K3 (BigmosigHo Ha (11,7+1,3) 6ama ta (13,0+1,1) 6ama) i K3 (Ha (5,2+1,2) ta (8,6%1,1) 6ana).
B rpyni EPBC cniocrepiranu MiHiMansHy HO3UTUBHY AuHaMiKy ITK3 i ®K3 (Ha (4,7+2,2) Ta (2,0 1,9) 6a51a).
BucHoBKkH. Meron 3BBC/ Mae nepeBard Haj, iHIMMMUA MATiATUBHUMHM MAaJIOiHBA3UBHHMMU METOJHUKAMU
Jexomipecii JKIT mono BBy Ha SDK xsopux. Y xsopux rpynu 3BBE/] BigzHadeHo kpaii nokasHuku OK3 (y
cepennboMy (47,3+1,3) 6ana) nopisHAHO i3 rpynoio 3BTXC ((42,1+1,5) 6ana) Ta EPBC ((39,1+1,3) 6aina,
p<0,05), y rpymi Y9XC ((46,2+1,4) 6ama) — kpari, Hik y rpymi 3BTXC (p <0,05). V rpymax 3BBE/] Ta 3BTXC
6yu Kparri mokazuuku [1K3 (BinmosinHo (41,9+ 1,1) 1 (40,3 + 1,1) 6aia) mopiBusaHO i3 rpyroo Y9XC ((22,6 +0,9)
6amna) Ta EPBC ((34,0+1,1) 6an1a, p<0,05), a 8 rpyni EPBC — kpami, Hix y rpymni Y4XC.

KIIro4oBi ¢JI0Ba: TUCTAIbHA 3JI0SIKiCHA JKOBTAHULIA, IEKOMIIPECIA JKOBYHUX IPOTOK, 30BHIIIHBO-BHYTPIlITHE
GLTIAPHO-EIOHATBHE JIPEHYBAHHSL, KICTh KITTS XBOPUX, ONUTYBATbHHUK MOS SF-36.
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Lung cancer remains the leading cause of cancer mortality. It ranks first in the incidence of cancer in the world.
According to the European Association of Oncologists, the annual incidence of lung cancer is increasing with
every passing year and amounts to about 1.8 million new cases worldwide. Men have a higher prevalence of lung
cancer (33.8 per 100,000) than their female counterparts (13.5 per 100,000). In most cases, it is diagnosed at an
advanced stage (III—IV), which is characterised by mediastinal lymphadenopathy. Early detection of lung cancer
allows seeking early treatment. Lung cancer screening is used to find a tumour and/or lung cancer metastasis,
determine its location and size as well as its morphological verification.

OBjECTIVE — to define the most accurate invasive and non-invasive methods of verification and diagnosis of
mediastinal lymphadenopathy and improve diagnosis and treatment of lung cancer through the extensive use
of cervical mediastinoscopy and creation of an algorithm for its optimal use.

MATERIALS AND METHODS. The study included 146 patients. A wide range of clinical, laboratory, endoscopic
(Endobronchial ultrasound transbronchial needle aspiration (EBUS-TBNA), Cervical Mediastinoscopy (CM)),
radiographical (Computed tomography (CT), Positron emission tomography (PET)), morphological, immuno-
histochemical and statistical methods were used. Statistical analysis was performed using Statistics for Windows
Version 10.0 (Stat Soft Inc., USA).

Resurts. The study involved 146 patients who underwent screening for mediastinal lymphadenopathy using
mediastinoscopy. According to the laboratory findings, 98 patients had lung cancer. The rest of the cases were
presented by other pathologies. Colorectal and stomach cancers were most commonly seen. In one case, the
patient had a comorbidity, a combination of lung cancer and colorectal cancer.

ConcrLusions. Mediastinoscopy is the most effective diagnostic method for mediastinal lymphadenopathy, espe-
cially in lung cancer.
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Cervical mediastinoscopy can be described as an
invasive method that is used to examine the supe-
rior and middle mediastinum for staging of lung
cancer and histological investigation of any medias-
tinal masses of unknown aetiology [2]. It was first
described by Carlen in 1959 and is still used today
to assess the size of mediastinal nodes observed on
the CT-scan images and the stage of carcinoma [1,
7]. Cervical mediastinoscopy helped visualize sub-
carinal, upper and lower paratracheal lymph nodes.
Three groups of lymph nodes were taken for biopsy

General Surgery 3azansuaxipypein * 2022 ¢ Nel (2)

[5]. The procedure has a low risk of significant com-
plications, estimated at around 0.5% within the
most effective series. The most common complica-
tion is an iatrogenic injury to the major vessels. Oth-
er reported complications include pneumothorax,
left recurrent cartilaginous structure nerve paraly-
sis, tracheal or esophageal rupture, wound infection
and profuse haemorrhage. Thoracic CT-scan usually
shows enlarged lymph nodes. It is primarily used for
non-invasive N-staging. Imaging techniques, among
them CT-scan, can’t help define a type of tumour,
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whether it is benign or malignant, as enlarged lymph
nodes could additionally be inflammatory, whereas
normal-sized lymph nodes might contain malig-
nancy [4]. CT-scan alongside with mediastinosco-
py (with biopsy) and endoscopic ultrasonography
(EUS)-guided fine needle aspiration (FNA) biopsy,
transbronchial needle aspiration (TBNA) diagnostic
assay, and CT guided transthoracic FNA diagnostic
assay are widely-used procedures for tissue confir-
mation, with variable yields and complications [13].
According to the data published by the European
Association of Oncology, about 1.6 million new cas-
es of lung cancer are diagnosed annually worldwide
[10]. Men have a higher prevalence of lung cancer
(33.8 per 100,000) than their female counterparts
(13.5 per 100.000) [3]. Early diagnosis is essential
for successful treatment of this pathology as it allows
patients receive early and personalized treatment
[8]. Cancer diagnosis includes investigation of the
tumour, its location, size, spread, and morphological
verification [14]. The most common non-invasive
methods include laboratory examinations, chest
radiography, magnetic resonance imaging (MRI),
computerized tomography (CT), PET/CT, osteos-
cintigraphy, which may show the presence, devel-
opment and localization of the oncological growth.
These procedures are applied as a primary stage of
diagnostic process and help choose an appropriate
invasive technique for morphological verification [9,
11, 16]. Accurate diagnosis of lung cancer requires
a range of invasive procedures such as transthoracic
puncture biopsy, fibrobronchoscopy with biopsy,
transbronchial biopsy (EBUS TBNA), transesopha-
geal biopsy (EUS-FNA), video thoracoscopy with
biopsy, cervical mediastinoscopy (CM), and open
biopsy [12, 15].

OsjECTIVE — to define the most accurate invasive
and non-invasive methods of verification and diag-
nosis of mediastinal lymphadenopathy and improve
diagnosis and treatment of lung cancer through the
extensive use of cervical mediastinoscopy and cre-
ation of an algorithm for its optimal use.

Materials and methods

The study was conducted at the Oncology clinic
of the Department of Oncology of Bogomolets
National Medical University (Kyiv, Ukraine) and
at Kyiv Clinical Railway Transport Hospital No.
3 from 2016 to 2021. The study involved 146 pa-
tients who underwent screening for mediastinal
lymphadenopathy using mediastinoscopy. A wide
range of clinical, laboratory, endoscopic (Endobron-
chial ultrasound transbronchial needle aspiration
(EBUS-TBNA), Cervical Mediastinoscopy (CM)),

44

radiographical (Computed tomography (CT), Posi-
tron emission tomography (PET)), morphological,
immunohistochemical and statistical methods were
used. Enlarged mediastinal lymph nodes seen on the
CT-scan image was an indication for mediastinos-
copy. Mediastinoscopy was performed under gen-
eral anaesthesia, with a patient lying on their back
and a roller beneath their shoulders. The first ana-
tomical landmark was a jugular notch, above which
a skin incision was created within the lower third
of the neck in the transversal direction. The second
anatomical landmark was a trachea. After dissection
of the pretracheal fascia, the trachea was exposed,
and the forefinger was inserted into the wound ca-
nal, the paratracheal tissue was stratified, and a me-
diastinoscope was inserted. The third anatomical
landmark is a tracheal bifurcation. Paratracheal ar-
eas, tracheal bifurcation, and the main bronchi were
examined. Enlarged lymph nodes were taken for
excision biopsy from different sites. Patients were
discharged from the hospital on the day of surgery
or the following day.

The study was conducted according to the provi-
sions of the Helsinki Declaration of Human Rights,
and every participant gave their written informed
consent.

Statistical analysis was performed using Sta-
tistics for Windows Version 10.0 (Stat Soft INC.,,
USA). Parameters are given within the form M + m,
where M is an average value, m is the standard de-
viation. In the case of p <0.05, variations were set as
statistically significant.

Results and discussion

The study involved 146 patients who underwent
screening for mediastinal lymphadenopathy using
mediastinoscopy. According to the laboratory find-
ings, 98 patients had lung cancer. The rest of the
cases were presented by other pathologies. Colorec-
tal and stomach cancers were most commonly ob-
served. In one case, the patient had a comorbidity,
a combination of lung cancer and colorectal cancer.

The inspection of enlarged lymph nodes allowed
discovering of their different combinations. In the
majority of cases, the samples of three groups of
lymph nodes were taken. (Table 1). Cervical me-
diastinoscopy was primarily used for N-staging in
patients with carcinoma. The sensitivity of CT-scan
was 97.6 % — (95 %CI [89.3—100.0). Additionally,
a reliable specificity indicator was established at
46.5 (95% CI [32.3—61.2]) and a low probability
of false-negative rate — 0.05 (95 % CI1[0.01—0.26]).
(Table 2). To compare CT-scan with mediastinos-
copy, lung resection with lymph node dissection
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Table 1. The ratio of different combinations in
affected lymph nodes in patients with lung cancer

Parameter Cases, %
2R,4R,7 18,38
4R, 4L, 7 21,5
41,7 9,3
2R, 4R 7,73
4R, 4L 5,2
4R 9,12
2R, 4R, 4L, 7 2,62
2R 2,83
2R, 2L, 4R, 4L 39
21, 41, 10L, 4R 1,26
4R, 7 7,44
2R, 4R, 4L 6,34
4R, 10R 3,38

Table 2. Parameters of diagnostic value

of CT-scan compared to the results of histologic
investigations in patients with lung cancer
who underwent cervical mediastinoscopy

Parameter Value (95 % CI)
Sensitivity 97.6 (89.3—100.0)
Specificity 46.5(32.3—61.2)

Youden's index 0.44 (0.31—0.57)

Area under ROC curve 72.1 (65.6—78.6)

365 (6.4—97.8)

Diagnostic odds ratio

was performed in 12 cases in patients who under-
went preoperative mediastinoscopy. The histologi-
cal results were consistent in all cases. However, for
the determination of sensitivity and specificity, the
group is statistically insignificant. Further investi-
gation of more patients is necessary and, therefore,
is planned.
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According to chest CT-scan, in patients with car-
cinoma, mediastinal lymph nodes from 10 to 14.9mm
were discovered in 78 (54.76 %) patients and 15 mm
in 68 (45.24 %) patients. Lung cancer metastases
within the mediastinal lymph nodes were detected
in 98 (67.12 %) patients. According to the CT-scan
data, in 48 (32.87 %) patients, mediastinal pathol-
ogy was not caused by lung cancer metastasis. The
histologic distribution was as follows: squamous
cell lung cancer — 23.8 % cases, adenocarcinoma —
57.1%, small cell carcinoma — 19.04 %. Consis-
tent with the classification, TNM — T ,N,M, — 10,
T,N,M, — 9, T,N,M, — 6, T,N,M, — 6, T,N,M, — 9,
T,N,M, — 9, T,N,M, — 8, T,N,M, — 16, T,N,M, —
3,T,N,M, — 3, T,N,M, — 15, TN,M, — 4. The re-
sults of the surgical histologic examination of medi-
astinal lymph nodes coincided with the histologic
results of operative cervical mediastinoscopy in
all cases (100.0 [97.1—100.0]). False negative rate
zero.01 [0.25—2.89] was unreliable. Cervical medi-
astinoscopy influenced the selection of treatment
techniques.

Cervical mediastinoscopy is a safe, accurate and
cost-effective procedure that minimizes hospital
stays and initiates adequate treatment immediately
after receiving the results of histopathological ex-
amination. The main advantage of this technique
is its high diagnostic value — sensitivity is about
81.8 %, and specificity — 100 %. This technique al-
lows sampling of morphological material sufficient
to perform a histologic, immunohistochemical and
molecular investigation that makes it possible to di-
agnose a disease and prescribe treatment objective-
ly. Histologic analysis of mediastinal lymph nodes
is feasible after using invasive diagnostic strategies
like VATS, EBUS-TBNA, and cervical mediastinos-
copy. The disadvantages of VATS are often thought
of as invasiveness of the technique, the ability to
perform only unilateral diagnostic test of lymph
nodes, and a long hospital stay. The disadvantages
of EBUS-TBNA are expensive equipment and the
ability to perform diagnostic tests of a limited quan-
tity of the material. N-staging of carcinoma could
be a significant indication for mediastinoscopy. The
most significant advantage of mediastinoscopy over
other procedures is that this technique provides
morphological confirmation of the tumour spread.
However, the study suggests that chest CT-scan
cannot be used as a complete technique for carci-
noma staging. The method detects mediastinal
lymph nodes accurately only in 52—58 % of cases.
A CT-scan shows any affected lymph nodes larger
than 1 cm. However, the frequency of false positives
is more or less half-hour. According to the results
of modern studies, on average, the sensitivity and
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specificity of chest CT of intrathoracic lymph nodes
metastases of carcinoma is 56—63 % and 52.75 %,
severally, whereas, with mediastinoscopy, these in-
dicators reach 98—100 % and 95—97 %, severally.
In terms of sensitivity and specificity (80% and
96—98 %, respectively), positron emission imaging
approaches mediastinoscopy. Mediastinoscopy re-
mains the most effective diagnostic investigation of
choice for mediastinal pathology, especially in lung
cancer [18].

Conclusions

Cervical mediastinoscopy in patients with primary
lung cancer helps establish a reason for the enlarge-
ment of mediastinal lymph nodes and verify the fre-
quency of various combinations in the study groups
as well as verify diagnosis and N status in all cases.

The sensitivity of CT was 97.6 % — (95 %CI
[89.3—100.0). The reliable specificity was
46.5 (95 % CI[32.3—61.2]) and probability of false-
negative rate — 0.05 (95 % CI [0.01—0.26]).

The results of operative microscopic anatomy ex-
amination of the mediastinal lymph nodes coincided
with the histologic results of surgical cervical medi-
astinoscopy in all cases (100.0 [97.0—100.0]). False-
negative rate 0.01 [0.25—2.89] was unreliable.

Cervical mediastinoscopy makes it possible to
get enough tissue samples for immunehistochemi-
cal study to establish accurate diagnosis and pre-
scribe proper treatment for patients with primary
lung cancer.
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Pojib MUTHOI MeIiaCTUHOCKOITi1
Y JiarHOCTHILi TA JIIKYBAHHI PAKy JIET€Hb

P. Bepemaxko!, I. Cyxin!2, O. ITickopcbkuii !'2

! Hartionanbuuit meguunuit yaisepeuret imeni O. O. Boromosbiis, Kuis

2 KuiBcbka kiiiHiuHa jikapHsa Ne 3 Ha 3a/1i3HUYHOMY TPaHCIIOPTI

Pak jiereHi 3aMIaeTbCss OCHOBHOIO IIPUYKMHOIO CMEPTI Bl paKy. BiH 11ocifae nepiie MiClie 3a 3aXBOPIOBAHICTIO
HAa PAK y CBiTi. 32 JaHUMU €BPOIIEHCHKOI ACOLiallil OHKOJIOTiB, 3aXBOPIOBAHICTb HA PaK JiereHi 3pocTrae. IIIopoky
Y CBiTi peeCTpyIOTh GIM3bKO 1,8 MJIH HOBUX BUIIA/IKIB PAKY JIET€Hi. YOJIOBIKM XBOPIIOTh YACTiIlle, HiK KiHKHA (BiJI-
NoBiAHO 33,81 13,5 Bunagky Ha 100 THC. HACEIEHH). BUIbLIICT AiarHOCTOBAHUX BUIIA/AKIB IIpuiajae Ha [II—IV
CTaJlil, JUIS SIKUX XAPAKTEPHA MEJiaCTUHAIbHA JTiM(aAeHONATisA. PAHHA IiarHOCTHUKA A€ 3MOI'Y PO3IIOYATH CBO-
€4acHe JiKyBaHHA. OCHOBHUM 34BJIAHHAM JialrHOCTUKU PAKY JIET€HI € BU3HAYEHHsI JIOKAJIi3allii, PO3MipiB, ITOIIN-
peHHA T4 MOP(OJIOTiYHA BEPUMIKALLiA ITyXJIMHHU.

Mera — BU3HAYUTH HAMTOYHIII iHBA3MBHI T4 HEIHBA3WBHI METOAU BEPU@IKALIil i JIarHOCTUKU MEIiaCTUHAIb-
HOI JIiM(aIEHOITATI1 TA IMOJIIIIIUTUA PE3YJIBIATH JiarHOCTHUKH i JIIKYBAHHA PAKY JIETE€H] IIJIAXOM HIUPOKOIO 34CTO-
CYBAHHs NIMIMHOI ME/IidCTUHOCKOITII T4 CTBOPEHHA AJITOPHUTMY i OIITUMAJILHOTO BUKOPHUCTAHHSL

Marepiagmu Ta MeTogU. Y NOCKEHHS GY/I0 3aiydeHO 146 marieHTiB. BUKOPUCTAHO 3ara/ibHOKITiHIYH,
JIabOPATOPHI, €HAOCKOMIYHI (€HJOOPOHXiaNbHA YIABTPA3BYKOBA TPAHCOPOHXiaIbHA TONMYACTA ACHipalisa
(EBUS-TBNA), mmifHa MEIiaCTUHOCKOMIf), PEHTreHOrpadiuHi (KOMIT'IOTEpHA TOMOTPadis, HO3UTPOHHO-
emiciina Tomorpadis), MoOpoOorivHi, iIMyHOTiICTOXIMIYHI TA4 CTATUCTUYHI METOAU JOCTIPKEHH. /11 aHAIIi3y
CTATUCTUYHHX JIAHUX 3aCTOCOBYBAJIM ITporpamy Statistics for Windows Version 10.0 (Stat Soft Inc., CIIIA).

Pesyaprard. YCiM XBOPHMM BUKOHAHO MEIidCTMHOCKOIIIO. ¥ 98 AiarHOCTOBAHO PAaK JIereHi. Pemrra Bunaakis
Oy NPEACTABICHI iHITMMU ATOJIOTiAMI. HaltdacTile BUABIISIINA KOJIOPEKTAIBHUN PAK i pak NIUTyHKA. B ogHO-
My BUMAJIKY Y HallieHTa Oy/Ia CYITyTHA XBOPOO4, TOETHAHHA PAKY JIETEHI TA KOJIOPEKTATIBHOT'O PAKY.

BHCHOBKH. M€/IiaCTUHOCKOIISL € HANEe(PEKTUBHIIIIMM METOJOM JialrHOCTHUKU JIiM(PaZiCHOIATII CEPEOCTiHHS,
OCOOJIMBO I XBOPHX HA PAK JIET'CHI.

KJiI¥04oBi cJI0Ba: ME/1iaCTUHOCKOITIS, PAK JIETeHi, MEeIiaCTUHAIBHA JIiM(DaJCHOTIATIA.
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The modern stage of development of surgery, especially minimal invasive technologies, has significantly
changed the surgeons' thoughts about the perioperative period. Until the end of the twentieth century, pre-
and postoperative fasting was the most important requirement in planned surgery. It was believed that it could
help to avoid complications both during surgery and in the early postoperative period. H. Kehlet in his funda-
mental work outlined the factors that allowed to accelerate the patient's recovery after surgery, namely: the
absence of preoperative fasting.

OBJECTIVE — to evaluate the effectiveness of nutritional support for surgical patients within ERAS (Enhanced
Recovery After Surgery) and ESPEN (European Society for Clinical Nutrition and Metabolism) protocols.

MATERIALS AND METHODS. This research included both traditional laparoscopic cholecystectomy (177 cases)
and single-port transumbilical cholecystectomy (8); among laparoscopic bariatric interventions, the major
part was represented by classical Roux-Y gastric shunting (28), as well as sleeve gastrectomy (5) and mini-
gastric shunting (4); among 123 different laparoscopic hernioplasties, in 64 cases transabdominal preperito-
neal (TAPP) was performed for bubonocele, intraperitoneal onlay mesh (IPOM) for postoperative ventral and
umbilical hernias (59), laparoscopic crurography and fundoplication with and without alloplasty (33). For
each type of surgery two groups we identified: control and experimental. Both groups were followed by ERAS
protocols in addition to nutritional support. With the prior consent of patients before surgery: the experimen-
tal group received full perioperative nutritional support according to our local protocols using protein-
enriched sip feeding formula Nutridrink Protein, the control group followed the traditional scheme of fasting
during 12 hours before surgery and received regular drinking water instead of protein mixtures at the first
postoperative day.

Resurts. We found statistically significant difference between control and experimental groups in assessing of
two important parameters as hunger and weakness. The hunger after laparoscopic cholecystectomy was
1.5 times (p<0.001), after laparoscopic hernia repair — 1.7 times (p <0.001), after laparoscopic crurography
and fundoplication — 1.26 times (p <0.001), after laparoscopic bariatric intervention — 1.43 times, and after
laparoscopic colon intervention — 1.9 times lower in the experimental group. The weakness after laparo-
scopic cholecystectomy was 1.8 times (p <0.001), after laparoscopic hernia repair — 1.31 times (p <0.001),
after laparoscopic crurography and fundoplication — 1.68 times (p <0.001), after laparoscopic bariatric inter-
vention — 1.67 times (p <0.001), and after laparoscopic colon intervention — 1.38 times (p=0.006) stronger
in the control group.

Concrusions. Traditional long-term preoperative fasting is inappropriate. Combined with other ERAS postu-
lates, perioperative nutritional support for surgical patients has a great chance of success. In our research, early
restoration of oral nutrition significantly decreases hunger and general weakness in the early postoperative
period, which allows the patient quickly return to full life.

KEYWORDS
enhanced recovery after surgery, nutritional support.
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The modern stage of surgery development, especial-
ly minimal invasive technologies, has significantly
changed the surgeons' thoughts about the perioper-
ative period. Until the end of the twentieth century,
pre- and postoperative fasting was the most impor-
tant requirement in planned surgery. It was believed
that fasting could help to avoid complications both
during surgery and in the early postoperative pe-
riod. Fasting before surgery was the main guarantee
to prevent regurgitation of gastric contents to the
respiratory tract [1]. Regarding complete fasting in
the first days after surgery, there was a general opin-
ion about the prevention of nausea and vomiting,
decrease the load on the anastomoses' stitches of the
gastrointestinal tract (GIT).

At the end of the twentieth century, research be-
gan to appear on the impact of surgical treatment on
the postoperative period. H. Kehlet from Denmark
is the first person who conducted a fundamental
study of the effects of surgical stress on the body
recovery and identified ways to significantly reduce
the symptoms of surgical stress. In this fundamental
work he outlined the following factors that enhanced
the patient's recovery after surgery: no preoperative
fasting, antibiotic prophylaxis with a daily dose up
to 30 minutes before the surgery, use of regional an-
esthesia, minimal invasive surgery, local infiltration
anesthesia before surgery, intraoperative normo-
thermia, administration of glucocorticoids, minimal
drainage use, urethral catheters and nasogastric
tubes, early (first hours after surgery) postopera-
tive activation of the patient, early oral nutrition,
thromboprophylaxis, effective pain control, medical
prevention of nausea/vomiting (using antiemetics),
use of NSAIDs to reduce the symptoms of inflam-
matory reaction [2]. He defined these postulates
as Fast track surgery [3]. Later, in 2001, the ERAS
organization (Enhanced Recovery After Surgery)
was founded according to postulates of H. Kehlet
and nowadays it unites scientists and practitioners
whose goal is to process the evidence bases and de-
velop recommendations (protocols) based on them
for implementation in surgical clinics [4].

Why the perioperative nutritional support for sur-
gical patients is so important component of ERAS?
Surgery, as any intervention, causes SIRS (Systemic
Inflammatory Response Syndrome), which acceler-
ates the catabolism of glycogen, protein and fat. Free
fatty acids and aminoacids enter the circulation to do
protective and reparative functions instead of their
main one — plastic (building) function [5]. The lon-
ger the catabolic phase lasts after surgery, the longer
is the patient's recovery. Nutritional status is a risk
factor for the development of postoperative com-
plications. ESPEN (European Society for Clinical
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Nutrition and Metabolism) considers the main re-
quirements of the perioperative period: integration of
nutrition in the treatment of the patient at all stages;
prevention of prolonged fasting state; continuation of
oral nutrition as soon as possible after surgery; begin-
ning of nutritional support before the onset of signs of
nutritional deficiency; metabolic control (e.g. blood
glucose control); reduction of factors that increase
stress-related catabolism and reduce gastrointestinal
function; minimization of time of action of paralytic
medicines after artificial ventilation of lungs in the
postoperative period; early mobilization to activate
protein synthesis and restore muscle function [6].

OBJECTIVE — to evaluate the effectiveness of nu-
tritional support for surgical patients according to
ERAS and ESPEN protocols

Materials and methods

We have performed 363 surgery operations accord-
ing to ERAS protocols (Fig. 1) during period from
September 2019 to December 2021.

This research included both traditional lapa-
roscopic cholecystectomy (LCE) (177 cases) and
single-port transumbilical cholecystectomy (8);
among laparoscopic bariatric interventions (LBI),
the major part was represented by classical Roux-Y
gastric shunting (28), as well as sleeve gastrectomy
(5) and mini-gastric shunting (4); among 123 dif-
ferent laparoscopic hernioplasties, in 64 cases trans-
abdominal preperitoneal (TAPP) was performed for
bubonocele, intraperitoneal onlay mesh (IPOM)
for postoperative ventral and umbilical hernias
(59), laparoscopic crurography and fundoplication
(LCFP) with and without alloplasty (33). For each

185

123
37 33
= ]
LCE LBI LCI LHR LCFP

LCE — laparoscopic cholecystectomy; LBI — laparoscopic
bariatric intervention; LCI — laparoscopic colon intervention;
LHR — laparoscopic hernia repair; LCFP — laparoscopic
crurography and fundoplication

Figure 1. Differentiation of surgery interventions
according to ERAS protocols
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type of surgery two groups we identified: control
and experimental. Both groups were followed by
ERAS protocols in addition to nutritional support.
With the prior consent of patients before surgery:
the experimental group received full perioperative
nutritional support according to our local protocols,
the control group followed the traditional scheme
of fasting during 12 hours before surgery and re-
ceived water instead of protein mixtures at the first
postoperative day.

The experimental group of LCE consists of 101
patients: 88 women (87.13%), 13 men (12.87 %),
the control group consists of 84 patients: 73 wom-
en (86.9%), 11 men (13.1 %). The average age in
the experimental group was 48.6+11.5 years; in
the control group it was 47.6 = 10.98 years. Group
structure for LBI represented 18 patients for con-
trol group: 16 women (88.9 %), 2 men (11.1%),
average age was 43.2+7.7 years; 19 patients for
experimental group: 16 women (84.21%), 3 men
(15.8%), average age was 41.3+8.4 years. The
control group for laparoscopic colon intervention
(LCI) consists of 9 patients: 4 women (44.44 %),
5 men (55.56 %), the average age was 62.4+89
years; the experimental group consists of 9 patients:
5 (55.56 %) women, 4 (44.44 %) men, the average
age was 63.4 = 8.5 years. Laparoscopic hernia repair
(LHR) groups were formed by control group of 59
patients: 34 women (57.62 %), 25 men (42.38%);
average age was 44.1+8.7 years; experimental
group with 64 patients: 38 women (59.37 %), 26
men (40.63 %), the average age was 41.7 £ 8.3 years.
After LCFP control group consisted of 16 patients: 9
women (56.25 %), 7 men (43.75 %), average age was
44.6 £ 7.8 years; experimental group consisted of 17
patients: 10 women (58.82 %), 7 men (41.18 %), av-
erage age was 45.6 £ 6.9 years.

According to our local protocols based on ERAS
recommendations, the time of fasting is minimal. No
later than 2 hours before surgery (general anesthe-
sia) patients consumed 200 ml of warm boiled water
with 5 g of glucose or sweet black tea of the same
volume. In the absence of stomach pathology, there
is no threat of regurgitation, because in 2 hours this
fluid completely eliminates from the stomach. Car-
bohydrate intake increases the anabolic effect in the
early postoperative period: decrease of postopera-
tive nitrogen and protein loss, and maintenance of
postoperative body weight and muscle function, de-
crease the risk of insulin resistance in the early post-
operative period, which is actually a protective re-
sponse to fasting. In addition, decrease of the thirst
and hunger feelings reduces the feeling of surgery
fear, which affects the strength of the body's stress
response to intervention [7—10].
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We have already had experience of using special
adapted mixtures to restore early oral nutrition
since 2011 [11]. We outlined the main requirements
for postoperative nutrition as low dosage, adequate
amounts of calories, easy using by patient, absorp-
tion in the proximal gastrointestinal tract, dietary
fiber-free and glucose-free content. Nutridrink Pro-
tein special food product completely met these re-
quirements on the Ukrainian market:

Balanced composition:

High protein content in a low volume: 18 g per

125 ml.

High energy content: 306 kcal per 125 ml.

Contains vitamins and microelements (selenium,

chrome etc.).

Free of dietary fiber.

Gluten-free product.

According to our local protocols, developed on
the basis of ESPEN and ERAS recommendations,
2 hours before surgery all patients received 5 g of
glucose dissolved with 200 ml of water. We adapted
the diet for all patients undergone ERAS-compliant
surgery according to the type of surgery. The pre-
operative and postoperative early nutrition regimen
was provided as following: in 4 hours after extubat-
ing-administration 125 ml Nutridrink Protein (any
chosen flavor) twice daily. Water consumption was
limited according to patient's need. On the 2nd
postoperative day, all patients received sip feeding
nutrition according to the manufacturer's recom-
mendations, 2—3 bottles per day.

The assessment was performed the day after sur-
gery according to the criteria, that we have devel-
oped. There was ascertained the presence of nausea/
vomiting, bloating, flatulence, defecation, and there
was assessed the patients' feelings of hunger, thirst,
general weakness, and depression on a scale from 1
to 10 (where 1 is the lowest intensity symptoms, 10
is the highest intensity).

Results and discussion

We performed surveys on the first postoperative
day. Results are represented in the Table.

Nausea/vomiting and bloating in all types of sur-
gery did not correlate with the use of early postoper-
ative nutrition in both groups and were statistically
insignificant, but during hunger assessment we found
statistically significant differences: the hunger after
LCE was 1.5 times (p<0.001), after LHR — 1.7 times
(p<0.001), after LCFP — 1.26 times (p<0.001), af-
ter LBI—1.43 times, and after LCI — 1.9 times lower
in the experimental group (Fig. 2).

During assessment of thirst only after bariatric in-
terventions, we found a significant difference of 1.29
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Table. The questionnaire results of patients after various surgical interventions in the first

postoperative day
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Index Group LCE LHR LCFP LBI LCI
Number of Control 84 59 16 18 9
patients Experimental 101 64 17 19 2
Control 15 (17.86 %) 5(8.47%) 2(12.5%) 4(22.22%) 1(9.0%)
Ijoa;jffn/g Experimental 11 (10.9%) 6 (9.37 %) 1(5.88%) 1(5.26%) 0
p 0.256* 0.889* 0.953* 0.305* 1.000*
Control 11 (13.09 %) 12(22.22%) 1(6.25%) 3(16.67%) 1(9.0%)
Bloating Experimental 8(7.92%) 8(12.5%) 0 1(5.26 %) 0
p 0.364* 0.889* 0.976* 0.559* 1.000*
Control 4.28+0.90 475+0.76 431+1.25 3.94+0.72 422+1.39
Hunger Experimental 2.84+0.81 2.78+£0.63 3.41£0.79 2.74%0.99 2.22+0.67
P <0.001** <0.001** <0.001** <0.001** <0.001**
Control 2.57+0.65 2.32+0.63 2.06+0.57 2.72+0.57 2.44+0.53
Thirst Experimental 2.4+0.65 214+0.56 1.82+0.53 210+0.57 2.00+0.47
p 0.069%** 0.094%** 0.221%* 0.003** 0.156%*
Control 19 (22.61%) 19(32.2%) 7 (4375%) 5(27.78%) 4 (44.44 %)
Flatulence Experimental 41 (40.59 %) 38 (59.37 %) 11 (64.71 %) 11 (57.89 %) 7(77.77%)
p 0.014* 0.005* 0.396* 0.135* 0.342*
Control 12 (14.28%) 6 (10.17 %) 6 (37.5%) 2(11.11%) 2(22.22%)
Defecation ~ Experimental 26 (25.74 %) 18 (28.12%) 9 (52.94%) 8 (42.1%) 6 (66.66 %)
P 0.078* 0.020* 0.593* 0.079* 0.166*
Control 461+0.71 3.36+0.78 3.56+0.73 4.22+0.73 4.00+0.67
V(;’glfless Experimental 2.56+0.64 2.55+0.71 2.12+0.6 2.53+0.61 2.89+0.60
p <0.001** <0.001** <0.001** <0.001** 0.006**

Note. * Fisher z-transformation (according to Yates's correction).
** Wilcoxon Signed Rank Test.
** Student's criteria.

times (p=0.003) between the control and experi-
mental groups. In the experimental group of patients,
we observed a significant difference of 1.79 times
(p=0.014) and 1.84 times (p=0.005) in flatulence
(restoration of full intestinal motility) after LCE and
LHR respectively. Defecation rate in the first postop-
erative day was statistically significant: in 2.76 times
(p=0.02) more often observed in patients after LHR.

After hunger assessment, where we received
a statistically significant difference after all types of
surgery, weakness was the next one. The weakness
after LCE was 1.8 times (p<0.001), after LHR —
1.31 times (p<0.001), after LCFP — 1.68 times
(p<0.001), after LBI — 1.67 times (p <0.001), and
after LCI — 1.38 times (p=0.006) stronger in the
control group (Fig. 3).

Thus, we admit statistically significant difference
between control and experimental groups in assessing

General Surgery 3azansuaxipypein * 2022 ¢ Nel (2)

of two important parameters: hunger and weakness.
These two subjective parameters are included in the
list of factors formulated by H. Kehlet [2], which do
not allow fast recovery of patients' life quality after
surgery and affect the prolongation of hospital stay.
In the experimental groups after LCE and LHR, we
associate fast recovery of intestinal motility with
the absence of mechanical or saline bowel cleansing
in patients in the preoperative period of these types
of surgery, as it was after LBI and LCI. Although, we
don’t perform the bowel cleansing after LCFP. This
may be due to the involvement of the esophagus and
stomach during surgery, and to some extent provokes
prolonged gastrointestinal paresis.

Guidelines ESPEN, based on an analysis of scien-
tific research on perioperative nutrition of patients
in general surgery and oncology, gives 27 recom-
mendations, including preoperative use of liquid
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Figure 2. Hunger in the first postoperative day
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Figure 3. Weakness in the first postoperative day

carbohydrates, continuation of oral nutrition in the
form of liquid mixtures in the first hours after sur-
gery [6]. The daily requirement for energy is 25—30
kcal/kg, and for protein — 1.5 g/kg[12]. In our work,
we follow all these recommendations for periopera-
tive nutrition. Lobo et all. in 2009, based on MRI
data of volunteers, proved that small amounts of liq-
uid leave the healthy stomach in 60—90 minutes, so
there is no need for long-term preoperative fasting
[13]. Early continuation of oral nutrition is one of
the main principles of ERAS and, in addition to de-
crease the level of postoperative complications, al-
lows to speed up the recovery of patients and reduce
the length of stay of patients in the hospital [14].
Early continuation of oral nutrition with special
protein mixtures is also recommended after bariat-
ric interventions. The level of protein requirement
in obese patients in the postoperative period should
be 60 g/day [6]. The only requirement for postop-
erative mixtures for bariatric patients is the absence
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of glucose as most of these patients have impaired
glucose tolerance or type 2 diabetes. Therefore, we
chose adapted glucose-free Nutridrink Protein (Nu-
tricia) for the mentioned population of patients.

Conclusions

There is no need in traditional durable preoperative
fasting. Since the implementation of carbohydrate
preoperative load into ERAS protocols there were
no cases of regurgitation and asphyxia during tra-
cheal intubation [6].

Early continuation (first hours after extubating)
of oral nutrition does not affect the rate of digestive
anastomoses complications [15, 16], does not cause
discomfort to the patient, and decreases the risk of
postoperative wound infection, decrease recovery
time and therefore allows decrease the number of
patients in the hospital.

In our research, early continuation of oral nutri-
tion with protein-enriched sip feeding formula Nu-
tridrink Protein significantly decreases hunger and
general weakness in the early postoperative period,
which allows quickly recovering patient to full life.

All above mentioned measures reduce the hospi-
tal system burden and saves money of health care fa-
cilities. It should be noted that only in combination
with other postulates of the ERAS program periop-
erative nutritional support of surgical patients has
a great chance of success.
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HyrpuTHUBHA IIIATPUMKA HAIIEHTIB Y 3araJbHIiN Xipyprii
0.10. Iopde, O.1II. Crenenxo, M. C. KpuBonycros, 1O. II. ITiopa, T. B. Tapaciok

Harnionanbuuii mezinunnii yaisepeutet imeni O. O. Boromousbiist

Cy4acHuI eran po3BUTKY Xipypril, 4 CaMe MaJIOiHBA3MBHUX TEXHOJIOIIH, CYTTEBO 3MiHMB YsABJICHHA XipypriB IIPO
nepionepariftHui nepioz. 1o kiHig XX CT. JOONEPaIiifiHe Ta HiC/SoNePalifHe TO0AyBaHH OY/I0 YU HE HAUTOJIOB-
HIIIIOIO YMOBOIO B IUIAHOBIM Xipypril. BBakasiocs, o 1e Jae 3MOI'y YHUKHYTH YCKIaIHEHD K ITi/l 9aC OIepariii, TaKk
i B panHil niconepaniinuii nepiof, H. Kehlet y cBoilt (hyHZaMEHTANIBHINA ITPalli BU3HAYNUB YMHHUK, IO JJA€ 3MOTY
NPUILIBUIINATY BiTHOBJIEHH MALIE€HTA IIiC/IA XipypridHOl Orepalii — BiICYyTHICTb JOONEPALIITHOIO IOJIOLYBAHHSL.
Mera — OUiHUTH €(PEKTUBHICTh HYyTPUTUBHOI HiATPUMKHU XipYPridyHUX HAIE€HTIB Y MEXaX IPOTOKOJIiB ERAS
(Enhanced Recovery After Surgery) Ta ESPEN (European Society for Clinical Nutrition and Metabolism).

Martepianu Ta MeTOaH. [IpoaHani30BaHO JaHi MAIi€HTIB K HiC/IsI TPAAULIFHOL TAITaPOCKOITIYHOI XOJIEITHC-
TeKTOMIl (177 BUIAJKIB), TAK i MiCJIA OAHONOPTOBOI TPAHCYMOUTIKAIbHOI Xonenuctekromii (8). Cepep y1amna-
POCKOMIYHUX 6aPiaTPUYHUX BTPYYAHb IIEPEBAXKAIO KIACUYHE ROUX-Y-IUIYHKOBE INYHTYBAHHA (28).
VY 5 BUIIQJIKAX IIPOBEAECHO CJIiB-PE3EKIIIO NUIYHKA, Y 4 — MiHi-IUTYHKOBE IIYHTYBAHHS. I3 123 narieHTis BUKO-
HAHO JIAITAPOCKOIIYHI FepHIOIIACTUKIL Y 64 — TAPP npu 1axoBUX IPrKax, y 59—IPOM npu mic/isonepariini-
HUX BEHTPAJIbHUX T4 ITyIIKOBUX I'PIXKAX, Y 33 — JIAIAPOCKOIIIiYHA Kpypopadis Ta PyHAOIUIKALLS K 3 aJIO-
IUIACTUKOIO, TaK i 6€3 Hel. I KOXKHOTO BH/ly OIIEPATUBHUX BTPYYaHb BUJIUICHO [JIBi IPYIIM — KOHTPOJIBHY T4
Jocninny. O6uaBi rpyny Beay 3a IPOTOKoIaMu ERAS, OKpiM HYTPHUTHBHOI IIIITPHUMKH. 34 3rOJOI0 IALIEHTIB JJO
onepariii JoC/IiiHa I'Pya OTPHUMYBA/IA ITIOBHY NEPioNepalliiiy HyTPUTUBHY IIJTPHUMKY 3Ii/IHO 3 JIOKAJIbHUMU
IIPOTOKOJIAMH, KOHTPOJIbHY I'PYITY BEJIU 34 TPAAULIMHOIO CXEMOIO — I'OJIOAYBAHHA 12 I 10 onepattii, 3aMicTb
IIPOTEIHOBUX CyMillle — MUTHA CTOJIOBA BOAA B IIEPUTY [IiCIAONEPALLIFHY JOOY.

Pe3ynbraTH. BUABICHO CTATUCTUYHO 3HAYYIY Pi3HULIIO MDK KOHTPOJIBHUMMU T4 JOCLIHHUMHA I'PYIIAMU IIPU
OLT{HIIi IBOX BAKIMBUX ITAPAMETPIB — BiAYyTTA TONIOAY i BiAUyTTs C/1abKOCTi. ITicsis1 1anapoCKonivHOL XOIeIuc-
TEKTOMIi Bif9yTTs ronoy 6y/10 B 1,5 pasdy Hrokde y JootiaHili rpymi (p <0,001), micsis 1anapoCcKonivHOL TepHio-
mwiactuku — y 1,7 pasy (p<0,001), micast mamapockonivyHoi Kpypopadii ta dyHaorutikamii — B 1,26 pasy
(p<0,001), mics 1anapoOCKOMiIYHOIO 6apiaTPUYHOIO BTPYYaHHsI — B 1,43 pasy, Mic/Is1 JTaIapOCKOIIIYHUX BTPY-
4aHb Ha TOBCTiM kumui — B 1,9 pasis. ITicig j1anmapOCKONiYHOI XOJIELUCTEKTOMII CrIbHIUM y 1,8 pasy
(p<0,001) BimuyrTsa Ci1abKOCTi Oy/10 Y KOHTPOJIBHIM rpyi, mics JIITT — y 1,31 pagy (p <0,001), micia namapoc-
KOMIYHOI Kpypopadii Ta dynromikanii — B 1,68 pasy (p<0,001), mic/is 1anapoCcKOIigHOro 6apiaTpUYHOro
BTpy4YaHHs —y 1,67 pasy (p<0,001), micisa JIBTK — y 1,38 pazy (p=0,0006).

BuCHOBKH. TpasulliiffHe TpHUBAIE JOONEPALIIHHE FOJIOAYBAHHS € HEAOLUIBHUM. Y KOMIUIEKCI 3 {HITMMU HOCTY-
JlaraMu nporpamu ERAS niepioneparnifina HyTrpUTHUBHA HiITPHUMKA XipyPriYHUX MALi€EHTIB MA€ BEJIUKUH IAHC
Ha yCHix. Y HaIlif pO60Ti pAHHE BiIHOBJIEHHS OPAJIbHOTO XaPYyBAHHA 3HAYHO 3MEHIIYBAJIO BiTUYTTA TOIOIY T4
BiZJUyTTS 3araJIbHOL CJIAOKOCTI B paHHIN HiC/IIONEPALiHUI IEPIOZ, 110 JABAIO 3MOI'Y IMIBU/IIE IOBEPHYTH MAaIli-
€HTA JIO IOBHOITIHHOT'O JKUTTS.

K/Iro49o0Bi ¢J10Ba: IPUCKOPEHE BiZTHOBJIEHHS MTiC/IA ONEPaliii, nepionepanifiHu O] HyTPUTUBHA MiZITPHMKA.
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Liver cirrhosis (LC) frequently results in severe complications, high mortality rate and disability in patients suffer-
ing from this disease, thus necessitating the study of its course, diagnosis and management. The principle of
gradual elimination of pathological syndromes is fundamental in the treatment of LC. Complex therapy requires
the use of medicines that act on the general links of pathogenesis. As LC causes damage to the cellular structure
of the liver as well as interferes with the normal functioning of other organs and systems, it requires the prescrip-
tion of medicines with metabolic and immunomodulatory properties. Experimental and clinical results of trials
of Erbisol injections necessitated the study of their therapeutic properties in patients with LC. Immunomodula-
tion, hepatoprotection and hepatoreparation play a crucial role in the management of LC.

OBJECTIVE — to investigate the effectiveness of the Erbisol® class medications in complex treatment of patients
with liver cirrhosis.

MATERIALS AND METHODS. The analysis of treatment outcomes in 57 patients with LC was carried out and is pre-
sented in this study. Patients were divided into two groups with 28 patients (15 males and 13 females) in the
main group and 29 patients (18 males and 11 females) in the control group. All patients received a comprehen-
sive basic therapy for the management of LC. The main group was also prescribed intramuscular injections of the
Erbisol® class medicines (Erbisol® Extra, Erbisol® Ultrapharm) that were administered according to the manufac-
turer’s instructions (Erbis Ukraine, https//erbisol.com.ua). Specific guidelines were followed during the examina-
tion of the patients. In both groups, patients with compensated LC had their liver function assessed according to
the Child-Pugh scoring system. Their point scores were added and classified as class B: 8—9 points. All patients
were distributed according to gender, age, duration of the disease and severity of the main syndromes. The effec-
tiveness of treatment was evaluated based on clinical symptoms, severity, blood tests, elastography ultrasound
and Doppler ultrasonography.

Resurrs. The use of Erbisol® medicines significantly improved the dynamics of the clinical course of cirrhosis, relieved
astheno-vegetative disorders, had a pronounced immunocorrective effect that was evidenced by changes in the ratio
of serum protein fractions. In the main group, treatment outcomes were characterized by moderate regeneration of
the liver parenchyma. It was confirmed by hemodynamic parameters and elastography data. The complex use of
Erbisol® drugs helps to slow down and regress fibrosis, contributing to the favorable course of the disease.
Concrusions. Complex treatment with the Erbisol® class medications had a positive action on clinical and
blood biochemical parameters and ensured a membrane-protective effect, regression of fibrosis, and improved
hepatic blood flow.

KEYWORDS
liver cirrhosis, management, hepatocytes, Erbisol® class medication, elastography.
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Liver cirrhosis (LC) is a life-threatening global health
problem that is characterized by the formation of re-
generative nodules due to different liver diseases [4,
7]. Many patients can progress to upper gastrointesti-
nal bleeding (UGIB), hepatic encephalopathy (HE),
hepato-renal syndrome and hepatocellular carcinoma
(HCC) in the decompensated stage. Hepatitis B vi-
rus (HBV) infection, hepatitis C virus (HCV) infec-
tion, and alcohol consumption are considered to be
the major etiological factors of LC [1, 11, 14].

Liver cirrhosis (LC) frequently results in severe
complications, high mortality rate and disability in
patients suffering from this disease, thus necessitat-
ing the study of its course, diagnosis and manage-
ment [2, 3, 10]. Liver cirrhosis is a serious, relatively
prevalent, cause of global morbidity and mortality;
recent estimates demonstrated that liver cirrhosis
accounted for nearly 2.5 % of the total global deaths
in 2017 — around 1.3 million deaths, ranking it as
the 11th leading contributor to global mortality [6,
9, 12]. The distribution of liver cirrhosis shows no-
table ethnic and socioeconomic variations.

LC should be considered as a severe, progressive
disease with systemic manifestations [7].

Until recently, liver cirrhosis was considered an
irreversible process, which is manifested by «degra-
dation» of the liver parenchyma and its replacement
by collagen-rich tissues. Nowadays, most scientists
consider fibrosis as a result of repeated damage and
restoration of hepatocytes, and replacement by con-
nective tissue — as a reparative process in response
to chronic inflammation [4, 8, 17].

About 80.0 % of all diagnosed LC cases had an ac-
tive course, and more than half of them were compli-
cated with ascites. From 23.0 % to 43.0 % of patients
passed away about one year after the onset of ascites.
Early recognition and monitoring of liver cirrhosis
are the cornerstones of optimal treatment outcomes
and risk reduction in terms of complications ob-
served in cirrhotic patients [6, 10]. The problem of
surgical treatment and conservative therapy for LC
has been comprehensively covered in the studies of
many authors, however, surgical interventions are
not effective enough, often entailing severe conse-
quences [16]. Liver transplantation in LC effectively
prevents the development of complications and,
since 1980, has been excluded from the category of
experimental operations. Nevertheless, Ukraine is
experiencing certain difficulties in making this oper-
ation common in the treatment of patients with LC
due toits high cost and the problems connected with
organ donation [12, 15]. Implementation of the ef-
ferent methods allows producing syndromic effects
on various pathogenetic factors that determine the
activity of the pathological process [6, 13, 14].
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Thereby, many issues, regarding the treatment
tactics of LC, remain unresolved. The principle
of gradual elimination of pathological syndromes
becomes the main vector in the treatment of LC.
Complex therapy in management of patients with
LC requires drugs that act on the general links of
pathogenesis. As LC causes damage to the cellular
structure of the liver as well as interferes with the
normal functioning of other organs and systems, it
requires the prescription of medicines with meta-
bolic and immunomodulatory properties [3, 8].

Experimental and clinical results of trials of
Erbisol injections necessitated the study of their
therapeutic properties in patients with LC. Immu-
nomodulation, hepatoprotection and hepatorepara-
tion play a crucial role in the management of LC.

In the pharmacological market of Ukraine there
are original drugs of the Erbisol® class (Erbisol® Ex-
tra, Erbisol® Ultrapharm, Erbisol®) manufactured by
Erbis Ukraine LLC (erbisol.com.ua). The drugs are
composed of a complex of natural non-hormonal or-
ganic compounds, isolated from animal embryonic
tissue, which contains glycopeptides, peptides, nu-
cleotides, and amino acids. The immunomodulatory
effect of these drugs is characterized by activation
of macrophages of NK cells (CD3-/CD16/CD56")
and T-killers (CD3*/CD16"/CD56"), which have
a high potential and destroy abnormal cells, thereby
providing antifibrotic protection of the body [5].

Additionally, in patients with immunosuppres-
sion of T-cell immunity, the Erbisol® class normaliz-
es the number of T-lymphocytes (CD3"), T-helpers
(CD4"), cytotoxic T-lymphocytes (CD8"), reduc-
ing the number and activation of B-lymphocytes.
These drugs restore the balance of Th1 and Th2
cytokines by enhancing the production of inter-
leukins (IL)-1, IL-2, IL-12, tumor necrosis factor o
(TNF-a), and interferons (a, v, B), which generally
activate cellular immunity and suppress the pro-
duction of IL-4 and IL-10. Erbisol® drugs activate
hepatocyte repair processes, thus promoting liver
regeneration, which is important in improving the
course of the disease [5].

OBJECTIVE — to investigate the effectiveness of
the Erbisol® class medications in complex treatment
of patients with liver cirrhosis.

Materials and methods

The investigation is based on the analysis of treatment
outcomes in 57 patients with liver cirrhosis, who were
treated at the Kyiv Emergency Hospital from 2019
to 2021. Patients were randomly divided into two
groups (the main group and the control group). The
main group included 28 patients (15 males and 13
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females). The control group consisted of 29 patients
(18 males and 11 females). The age of patients ranged
from 38 to 65 years (mean age 53.2 = 1.2 years), mean
disease duration — 5.6 + 0.6 years.

The degree of liver failure was determined ac-
cording to the scoring system suggested by C. Child,
J. Turcotte (1964) and modified by R. Pugh et al.
(1973). In the main and control groups, patients
with compensated LC had their liver function as-
sessed according to the Child-Pugh scoring system.
Their point scores were added and classified as class
B: 8—9 points respectively. Patients were distribut-
ed according to gender, age, duration of the disease,
and severity of the main syndromes.

Chronic alcoholism accounts for 65 % of LC cas-
es, being the most common cause of LC, viral hepa-
titis — 13 %, contact with pesticides — 14 %, crypto-
genic cirrhosis — 8 %.

All patients (main and control groups) received
a comprehensive basic therapy for the treatment of
LC, which included infusions, aminoacids, saluret-
ics, hepatoprotectors, glucose, vitamins, antioxi-
dants, etc. For the treatment of ascites syndrome,
the efferent methods were used and included staged
treatment: laparocentesis, ascitoexfusion, ascito-
sorption-filtration, reascitoinfusion [2, 4]. The ef-
ferent treatments are performed at the department
of extracorporeal detoxification.

During laparocentesis, withdrawal of ascitic fluid
was performed into sterile containers. In order to
achieve a higher concentration of ascitic fluid, it
was necessary to remove residual water, electro-
lytes and low molecular weight compounds by us-
ing ultrafiltration with a multiFiltrate system. Im-
mediately after ultrafiltration, the concentrate was
sorbed on a hemosorbent for detoxification. Extra-
corporeally concentrated ascitic fluid was reinfused
intravenously over one to three sessions. 1.0—1.5 L
of concentrated ascitic fluid was injected in one ses-
sion. The rate of reinfusion was 3—5 ml/min.

Plasmophoresis was performed on domestic
blood fractions. Plasma exfusion was up to 1.0 to
1.4 L (average 1.2+0.1 L) per operation. Replace-
ment of plasma of concentrated ascitic fluid was
performed at a rate of 1:1 or 1.0: 1.5 in relation to

the volume of exfused plasma, depending on the
protein content in ascitic fluid concentrate [16].

The main group was also prescribed intramuscu-
larinjections of the Erbisol® class medicines (Erbisol®
Extra, Erbisol® Ultrapharm) that were administered
according to the manufacturer’s instructions (Erbis
Ukraine, https://erbisol.com.ua) (Table 1).

One treatment course lasts 22 days: 20 am-
poules of Erbisol® Ultrapharm (U) + 40 ampoules of
Erbisol® Extra (+).

All patients, who were admitted to the clinic,
were examined according to a special algorithm,
which included the study of complaints, medical
history, objective examination data, and the results
of laboratory, instrumental, radiological and ultra-
sonographic examination.

Elastography was performed on a Radmir Ultima
scanner in the area of the right intercostal spaces
using transabdominal convex (5 mHz) and linear
(10 MHz) sensors for surface structures (3.5 MHz)
sensor. The median value of these measurements
characterized the liver parenchyma stiffness, and
the result was expressed in kilopascals (kPa).

For interpretation of the results and staging of fi-
brosis, we referred to the study by L. Castera et al., ac-
cording to which the level of fibrosis FO correspond-
ed to the value of elastography 5.8 kPa<F1 <7.2 kPa
(minimal changes), 7.2 <F2 <9.5 kPa (moderate),
9.5 <F3<12.5 kPa (significant), F4 > 12.5 kPa (liver
cirrhosis) [9]. In addition to general clinical blood
tests and coagulogram, laboratory parameters of the
functional state of the liver were studied. The im-
mune status was also assessed at various stages of
treatment, which included determination of plasma
protein composition and immunoglobulins. Ultra-
sound Doppler flowmetry was used. The following
parameters of hepatic blood flow were determined:
artery diameter, blood flow velocity, portal vein was
visualized so that the angle between the vessels and
the sensor was less than 60°. The velocity of blood
circulation in the portal vein and its diameter were
measured during exhalation for 2—3 s [4].

This study evaluated the effectiveness of the
Erbisol® class medicines in the treatment of patients
with LC based on clinical symptoms, biochemical

Table 1. Recommended regimen of drugs administration of Erbisol® Extra and Erbisol® Ultrapharm

Day
Hours
i 2 3 4 5 6 7 8 9 10 141 12 13 14 15 16 17 18 19 20 21 22
6:00—9:00 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E

21:00-2400 U U U U U U U U U U U U U U U U U U U U E E

Note. E — Erbisol® Extra (1 ampoule=2 ml), 2E — 2 ampoules of Erbisol® Extra (4 ml); U — Erbisol® Ultrapharm (1 ampoule=2 ml).

56

General Surgery 3azansuaxipypeis © 2022 ¢ Nel (2)



parameters, and the findings of shear wave elastom-
etry and doppler flowmetry.

Informed consent was given by patients and the
study was conducted in compliance with the Hel-
sinki Declaration of 1975 and its revision in 1983.

Statistical processing was performed by using a li-
censed computer application program Statistica (Stat-
graf and StatSoft). The data was entered and verified
using Microsoft Excel. The quantitative data were ex-
pressed as mean and standard error of the mean. Stu-
dent’s t-test and Mann—Whitney U-test were used
to analyze quantitative data. Normality of the data
was assessed using Shapiro—Wilk test. A two-tailed
p <0.05 was considered statistically significant.

Results

The findings of the study demonstrated that, in the
main group, the Erbisol® class medicines significant-
ly improved the dynamics of the clinical course of LC
(Table 2), which was evidenced by reduced symp-
toms of astheno-vegetative disorders (weakness,
fatigue and inhibition) and dyspepsia (flatulence,
heaviness and pain in the right hypochondrium).
In almost all patients, icteric skin and sclera were
successfully treated. In contrast to the main group,
after treatment, patients in the control group were
still complaining of nausea, pain in the epigastric re-
gion and in the right hypochondrium (p<0.05). In
the control group, patients had yellowing of the skin
and sclera (p <0.05). Both subjective and objective
signs of the disease after treatment indicate poorer
treatment outcomes in the control group.

Y.Susak et al.

In patients, who received complex treatment
with the Erbisol® class medication, the duration of
dyspeptic and astheno-neurotic syndromes was sig-
nificantly reduced. The duration of hyperenzyme-
mia was decreased by 4 days and hyperbilirubine-
mia — by 3 days. Complex therapy helped reduce
the average number of hospital bed days by 6.5 days.

These data demonstrate a positive effect of the
Erbisol® class medications on the duration of clini-
cal symptoms. The dynamics of the laboratory data
shows that, in the main group, the liver synthesis
and detoxification function started improving with-
in the 1st week of treatment, while, in the control
group, in most cases, these indicators did not im-
prove by the end of treatment (Table 3).

Table 2. Clinical and laboratory characteristics
of the effectiveness of comprehensive treatment
of patients with LC

Duration, days

Syndrome

Main group Control group
Dyspeptic syndrome 8.6+0.6 10.8+0.8*
Astheno-vegetative syndrome  13.8+1.2 17.6+1.2%
Jaundice syndrome 16.2+1.8 19.2+1.0
Hyperenzymemia — ALT 10.1£1.3 13.5+1.2*%
Ascitic syndrome 109+1.1 19.2+£2.1**
Average bedday 11.3+1.6 17.8+£0.9*

Note. Statistically significant difference: * p <0.05; * p <0.01.

Table 3. The main biochemical indicators of the functional state of the liver before and after treatment

Main group Control group

Indicator Norm

Before After Before After
Total protein, g/L 65—85 56.20+0.85 63.40 +£0.81 56.10£0.72 57.6£0.6%
Albumins, g/L 35—50 22.50+0.15 28.6x£0.2 22.6x0.2 23.6=0.2
Total bilirubin, umol /L 8.5—20.5 57.22+0.24 34.22+0.24 57.12£0.24 52.22+0.24
ALT, U/L 4—40 89.2+2.2 51.4+24 90.4+28 76.3+£2.6*
AST, U/L 5—34 76.4+18 41.2+16 75.5+1.6 483=*1.3
GGTP, U/L 8—54 83.4+22 56.3£2.1 82.4+22 60.2+2.1
Thymol test, units 0—4 49+0.2 32+03 49+0.3 3.8+0.2
Alkaline phosphatase, U/L 35—123 150.2 +4.6 128.6 £ 3.8 149.8+4.4 130.6 + 3.6
Urea, mmol /L 2.5—8.2 9.8+0.2 7.8+0.5 99+04 8.4+06
PTI, % 90—100 68.8+1.2 88.7+0.14 684+1.3 69.1£0.2

Note. * Statistically significant difference (p <0.05) comparing with the main group after medical treatment.
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Table 4. Dynamics of elasticity index in patients
with LC, kPa

Term Main group Control group
1st day 21516 23.4+1.3
30th day 20715 231212
3 month 19.3+1.3 229+1.2
6 month 16.6 1.7 22612
12 month 14211 21.2+£1.2

It should be noted that, in the main group, com-
plex use of medications of the Erbisol® class allowed
to achieve a pronounced immunocorrective effect,
which was manifested by significant changes in the
percentage of serum protein fractions. The percent-
age of albumin increased from 37.3%+5.1% to
51.3£6.3% (p<0.01).The level of y-globulins de-
creased from 37.5% £ 8.3 to 22.6 £5.3% (p<0.01),
and the albumin-globulin ratio (A/G) decreased
accordingly, exceeding one. As shown by our study,
in the main group, after treatment, patients with
LC had a moderate regeneration of the liver pa-
renchyma, which was confirmed by hemodynamic
parameters and elastography. Immediate and long-
term treatment outcomes were analyzed using the
average elasticity index (Young's index) according
to shear wave elastography (Table 4). The elastic-
ity index (Young's index) was 21.5+ 1.6 kPa in the
main group, 23.2+ 1.3 kPa in the control group,
which corresponds to the fibrosis index (F4).

Analysis of fibrosis (Young's index) stiffness
showed that patients, who received the Erbisol® class
medicines, had moderate reduction in fibrosis for 12
months, and the study reached the F4-F3 limit.

Analysis of hemodynamic parameters of hepatic
blood flow showed a relative improvement in the
main group (Table 5).

There was a moderate decrease in the diameter
of the portal vein by 2.0£0.6 mm in 11 patients of
the main group and by 1.1 +£0.1 mm in 9 patients of

the control group; improvement of the portal blood
flow was observed in the main group. During the
period of conservative treatment, a decrease in the
amount of ascitic fluid was observed in 7 patients of
the main group (in two patients, decompensated as-
cites became compensated) and in 2 patients of the
control group. Surgical and efferent staged methods
(laparocentesis, ascitoexfusion, ascitofiltration-
sorption, reascitoinfusion) were used in 15 patients
with refractory ascites (7 — in the main group and
8 — in the control group). In the main group, recur-
rence of refractory ascites occurred in 1 patient and
in the control group — in 4 patients.

In the main group, 3 patients died: 2 patients had
bleeding from varicose veins of the esophagus and
1 patient had progressive hepatic decompensation.
In the control group, 4 patients died: 2 patients had
bleeding from varicose veins of the esophagus, 1 —
hepato-renal decompensation, and 2 — infectious
complications.

It should be noted that, in the main group, the
patients, who underwent several courses of Erbisol®
drugs, had reduced symptoms of edema-ascitical
and dyspeptic syndromes, which resulted in im-
proving the quality of life of patients with LC. It in-
dicates a pronounced membrane-protective effect of
the complex use of drugs of the Erbisol® class, which
helps to slow down and regress fibrosis, reduce the
production of collagen in the liver, thus contribut-
ing to a favorable course of the disease.

Discussion

Over the past 10 years, the prevalence of chron-
ic hepatitis and LC has increased by 2.5 times in
Ukraine. It should be noted that the main cause of
death in patients with LC is liver failure and coma.
That is why in decompensated patients with cere-
bral palsy (Child-Pugh class B, C), surgical treat-
ment is risky. A comprehensive treatment aimed at
improving liver function and reducing fibrotization
by various methods can be the only effective option.
Patients with LC need medications that have an

Table 5. Parameters of hepatic blood flow before and after treatment

Main group Control group
Indicator
Before After Before After
Blood flow velocity in the portal vein, cm/s 21.3+1.6 266+1.2 223+1.1 23.2+1.5%
The diameter of the portal vein, sm 1.44+0.09 1.26 +0.07 1.43+0.05 1.42+0.07*
Volumetric blood flow velocity in the hepatic artery, mL/min  135.3+14.1  148.5+13.9 135716  137.1£11.2*

Note. * Statistically significant difference (p <0.05) comparing with the main group after medical treatment.
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effect on the general links of pathogenesis. Various
disorders causing damage to the liver cells as well as
affecting other organs and systems in LC prompted
the authors to use drugs with metabolic and immu-
nomodulatory effects. Many approaches to treating
LC have been proposed over the last decade, but
none have shown a clear positive effect [2, 4, 16].

The results of this study indicate that drugs, do-
mestically manufactured and known as the Erbisol®
class, are promising for the treatment of LC, espe-
cially in patients with LC class A, B by Child-Pugh.
However, these findings should be confirmed by larg-
er clinical trials with a more homogeneous sample
of patients. More studies on the effectiveness of the
Erbisol class medications in the treatment of patients
with cyrotic liver damage are required to determine
its role in the management of various degrees of liver
cirrhosis. Apparently, insufficient information on the
effectiveness of the Erbisol class medications is large-
ly due to the significant heterogeneity of the clinical
variants of LC as well as lack of generally accepted
recommendations on the dosage of the drug and the
duration of the therapeutic course for this pathol-
ogy. Nevertheless, the variety of biochemical and im-
munological effects determines the possibility of its
prescription for almost any clinical form of liver cir-
rhosis. However, the effect on the histological char-
acteristics of LC requires further study. Thus, by re-
ducing liver damage, medications of the Erbisol class
can prevent the development of liver failure. This
explains their greater efficiency in compensated and
subcompensated stages of LC, in which liver function
is relatively preserved. The obtained results indicate
that prolonged use (for 2 years) of the Erbisol class
medications does not trigger any serious adverse re-
actions as they are well tolerated and safe.

Conclusions

Complex treatment with the Erbisol® class medica-
tions has a positive effect on clinical and biochemi-
cal parameters, induces a membrane-protective ef-
fect, and improves hepatic blood flow, which results
in a favorable course of the disease.

The study found that, within 6 and 12 months,
the Erbisol® class medications used in the treatment
of patients with LC significantly reduced (p <0.05)
the density of the liver parenchyma according to
shear wave elastography, indicating a slowdown
and regression of fibrosis.

No side effects were observed during the treat-
ment with the Erbisol® class medications. The re-
sults of our research allow us to recommend the
Erbisol® class medications for the treatment of pa-
tients with LC.
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E(eKTUBHICTh 3ACTOCYBAHHS IPpenaparis kiacy «Epo6icon®s
Y KOMIUIEKCHOMY JIiKyBAHHiI XBOPUX HA IITUPO3 NEYiHKU

. Cycak!, I. Cmuuko?, O. Hikonaenko?, O. lupaa’, B. Kopo6ko®, M. MakcumeHko !

! Hanjonanpuuii meanuunii yaisepeutet imeni O. O. Boromosbiist, Kuis

2 Hamiona/bHuii yHiBEpPCUTET OXOPOHU 30poB’st Ykpainu imewi I1.J1. [Ilynuxka, Kuis
3TOB «Epbic», Kuis

4 KuiBcbka MichbKa KJIiHIYHA JIiKapHA MIBUAKOI MEAUYHOI gornomory, Kuis

5 1Y «IHCTUTYT sIepHOT MeMIIMHY Ta TTpoMeneBoi giarHoctukn HAMH Ykpainus, Kuis

Heob6xiHiCTh BUBYEHHS OCOOIMBOCTEH IIEPEBIry, JiarHOCTUKU T4 JIIKYBAHHS XBOPUX HA IMPO3 nedinku (LIT)
3yMOBJIEHA PO3BUTKOM TSKKHX YCKIAJHEHD, BUCOKOIO JIETAIBHICTIO 1 9aCTOIO iHBaIiAN3a1li€0 XBopux. [1pun-
IIUII [IOETAITHOI'O YCYHEHHS ATOJIONYHNX CUHPOMIB € OCHOBHUM Y J1iKyBaHHi LII1. KOMIuieKcHa Tepariisa XBo-
pux Ha LIT noTpebdye 3aCTOCYBAHHS JIIKAPChKUX IIPENAPATIB, SKi JiI0OTh HA 3ar'a/IbHi JIAHKU 11aToreHesy. [Topy-
IIEHHA KIITUHHOI CTPYKTYPHY MEYiHKK T4 iHIMMMUX OpraHis i cucrem npu LIT € migcraBoio 1id BUKOPUCTAHHA
npenapariB MeTabosivHOoI T4 iIMyHOMO/IY/IIOBAIBHOI JIil. EKClIEpEMEHTAIbHI TA KIiHIYHI PE3yIBraTH BUIIPOOOBY-
BaHb Ipenaparis Kiacy «<Ep6icon®s 3yMOBHIM HEOOXIIHICTh BUBYEHHS X JIKYBAIbHUX BIACTUBOCTEH Y XBOPUX
Ha LT, B AKMX iIMyHOMOJYJIALLiA, TENATOIPOTEKILiA i TENATOPENAPALLiA BiIrPAIOTh BAKIMBY POJIb.

MeTa — JOCTIANTH e(EKTUBHICTD BUKOPUCTAHHS Iperapatis kiacy «Ep6icon® y KOMIUIEKCHOMY JTKYBaHHI
xBopux Ha T

Marepiagau Ta METOOH. [TIpOaHaNTi30BAHO PE3YJIBTATH JIKYBaHHSA 57 xBopux Ha LIT. ITalfieHTiB po3noainmimn
Ha JBi IPYIIA: OCHOBHY — 28 MaLieHTiB (15 40JIOBIKiB Ta 13 JKiHOK) i KOHTPOIbHY — 29 marieHTiB (18 40oIoBiKiB
Ta 11 XiHOK). YCi marieHTH OTPUMYBAIN KOMIUIEKCHY 0a3uCHy Tepariio LIT. OCHOBHA Ipyla AOJATKOBO
OTPUMYyBa/a BHYTPIIIHBOM'SI30BI ekl mpemnapatis kinacy <«Ep6icon® («Epbicon® Excrpa», «Ep6icon®
Vinsrpadapm») 3a CXEMOIO, PEKOMEHJIOBAHOIO BUPOOHUKOM («Epbic Vkpaina», erbisol.com.ua). Crazis
KoMreHcanii xsopux Ha LI 3a cucremoro Yainaa-ITeio cranosmna 9—11 6anis (k1ac B), BiAIOBIAHO Y XBOPUX
OCHOBHOI Ta KOHTPOJIbHOI Ipyml. IlamjienTn B rpynax Oyau CHiBCTABHHMU 32 PO3MOJAUIOM CTAaTEH, BiKOM,
TPHUBAIICTIO 3AXBOPIOBAHHS, CTYIIEHEM BUPAKEHOCTi OCHOBHUX CUH/IPOMIB.

O1uiHIOBaIM €(PEKTUBHICTD JIKYBaHH: XBOPUX Ha LII1 33 KIiHIYHOIO CHMIITOMATUKOIO, OiOXiMIYHUMU ITOKA3HU-
KaMU, PE3Y/IBTATAMU 3CYBHOXBWIbOBOI €JIACTOMETPII Ta fonIeporyoMeTpii.

Pe3ynpraTi. BUKOpHCTaHHSA NIperapaTiB Kiacy «Ep6icon® Cripysio 3HAYHOMY TOJIIINEHHIO TUHAMIKYA KITi-
HIYHOTrO Mepediry 3aXBOPIOBAHHA T4 3MEHIIEHHIO ACTEHO-BETETATUBHUX ITOPYIIEHB, JAIO 3MOIY JOCATTA
BUPA3HOI'O iMYHOKOPUTYBAJIBHOT'O €(PEKTY, IIPO MO CBiIYMIIA 3MiHA CBiBBIJHOIEHH OUIKOBUX (PPAKIIiH CUPO-
BATKU KPOBi. B 1rHaMilli JIIKyBAHHA XBOPUX OCHOBHOI I'PYIIH CIIOCTEPIra/IM IIOMiPHY PET€HEPALIiIO ITAPEHXIMU
TEYiHKY, 11O MiJITBEPPKEHO IFEMOJUHAMIYHUMU ITOKA3HUKAMU T4 JAHUMHU eacTorpadii. KoMmruiekcHe 3acTocy-
BAHHS IIPeIapaTiB Kiacy «Ep6icon®s cupusie yroBUIbHEHHIO T4 perpecy (hiGposy, o 3yMOBIIOE CIIPHUSITIUBUIA
nepeodir 3aXBOPIOBAHHSL.

BucHOBKH. KOMIUIEKCHE JIIKYBAHHA XBOPHUX HA [IUPO3 MEYiHKH, 3 BUKOPUCTAHHAM IIPENAPaTiB KI1acy «Epoi-
con®, Mae IO3UTHUBHUH €(dEKT Ha KIiHIYHI Ta 6i0XiMIYHI MOKA3HUKH, MEMOPAHOIIPOTEKTOPHY JHIO, CIIPUSE
perpecy pibpo3y, NOJIMIITYE NEYiHKOBUA KPOBOILUIHH.

KIro4oBi c/10Ba: IUPO3 [IEYiHKH, IeraTolnTH, «Ep6icon®s, emacrorpadist.
) t )
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Primary pancreatic lymphomas are extremely rare. Clinically, primary pancreatic lymphomas usually present
with symptoms of pancreatic carcinoma. A localized and well-circumscribed tumour that replaces most of the
pancreatic gland and compression of the blood vessels are radiological features of lymphoma, which are similar
to pancreatic adenocarcinoma. Many patients are diagnosed with lymphoma after radical resection. It’s a chal-
lenging clinical task for physicians, radiologists, and pathologists.

We report a case of primary pancreatic lymphoma that was confirmed by surgical resection. A 60-year-old
woman came to the clinic with non-specific upper abdominal pain that lasted 8 weeks. Computed tomography
(CT) scan showed a mass in the body of the pancreas, involving the superior mesenteric artery and the celiac
trunk, and regional lymphadenopathy. Endoscopic ultrasound-guided fine needle aspiration of the pancreatic
mass was performed. A morphological pattern indicated ductal carcinoma. The tumour board determined the
treatment plan (chemotherapy) for the patient. The patient underwent 3 courses of GEMCAP chemotherapy in
our hospital. A follow-up radiological exam showed no improvement. The chemotherapy regimen was changed
to FOLFIRINOX. The patient underwent 6 courses of the FOLFIRINOX regimen.

A follow-up magnetic resonance imaging of the pancreas showed tumour regression by more than 90 % in com-
parison with the previous study. The patient underwent distal pancreatosplenectomy with standard lymph node
dissection. Postoperative period was uncomplicated. These pathological results confirm the diagnosis of diffuse
B-cell lymphoma.

Concrusions. This case shows that lack of tissue can make histological examination of FNA specimens challeng-
ing and mistakes can happen due to rare occurrence of primary pancreatic lymphomas.
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Primary pancreatic lymphoma is a rare tumour that
accounts for less than 0.5 % of pancreatic tumours
[1], and is frequently clinically misdiagnosed as
pancreatic cancer. Overwhelming majority of pa-
tients are diagnosed with lymphoma only after in-
vasive radical resection.

Out of the two main types of lymphoma (Hodg-
kin's and non-Hodgkin's lymphomas), non-Hodgkin's
lymphomas more often invade extra lymphatic organs.
Therefore, the most common histological type of pan-
creatic lymphoma is non-Hodgkin's lymphoma [7].
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A localized and well-circumscribed tumour that re-
places most of the pancreatic gland and compression of
the blood vessels are radiological features of lymphoma,
which are similar to pancreatic adenocarcinoma [3].

The prognosis of lymphoma is more favour-
able compared to adenocarcinoma (median over-
all survival: 53 months compared with less than
18 months) [2, 5].

EUS-FNA (Endoscopic  Ultrasound-Guided
Fine-Needle Aspiration) of the pancreatic lesion ac-
companied with advanced immunohistochemistry
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are always perfect diagnostic tools that allow mak-
ing a final diagnosis and avoiding unnecessary sur-
gical intervention in the treatment of extranodal
lymphomas. But in some cases, histological exami-
nation can be quite challenging [4, 6].

Case Presentation

A 60-year-old woman without any significant med-
ical history presented with non-specific upper ab-
dominal pain that lasted 8 weeks. She was examined
in the local clinic and underwent abdominal com-
puted tomography (CT). A mass in the body of the
pancreas, 45 mm in a greater dimension, completely
involving SMA (the superior mesenteric artery)
and the celiac trunk, regional lymphadenopathy and
small liver cysts were found on contrast-enhanced
abdominal CT. No signs of dilation of the pancreatic
duct were found (Fig.1). Endoscopic ultrasound-
guided fine needle aspiration of the pancreatic mass
was performed. Cytological report showed signs of
connective tissue with the presence of several epi-
thelioid cells with signs of cytologicalatypia. Immu-
nohistochemical report showed negative reaction
for total cytokeratin, positive reaction for IMP3,
and negative reaction for CD56. A morphological
pattern and the results of immunohistochemistry
indicated ductal carcinoma (Fig.2).

There were no pathological findings on EGDS
(esophagogastroduodenoscopy). The patient was
referred to our hospital with the diagnosis of pancre-
atic adenocarcinoma c¢T,N,M,. The carbohydrate
antigen 19—9 and CEA levels were not elevated.
Magnetic resonance imaging (MRI) confirmed non-
metastatic origin of liver lesions and the presence of
the mass in the body of the pancreas (Fig. 3).

Figure 1. CT (26/12/17). Abdominal CT findings:
a4.5-cm hypervascular mass with a rough border
can be observed in the body of the pancreas. The
mass semicirculary covers the celiac trunk, the
superior mesenteric artery, common hepatic artery

a variable degree of cytological atypia. H&E (original magnification, x 70); B — pankeratin (clone CKAE1-AE3) highlights
epithelial cells typical for ductal carcinoma. Differential with chronic pancreatitis is necessary (original magnification,

x 150); C — IMP3 (which is positive in many malignancies) is positive in cells surrounding epithelial cells (original
magnification, x 175); D — loss of expression of the CD56 which is normally positive in non-neoplastic ductal
epithelium (original magnification, x 135)
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Figure 3. MRI (20/01/18). MRI findings: The mass in
the body of the pancreas that covers the celiac
trunk and the common hepatic artery, liver cysts.
After administration of a contrast, an increase of
the MR signal in the arterial, portal, and venous
phases was not visualized

The patient underwent 3 courses of GEMCAP
chemotherapy in our hospital. A follow-up radiolog-
ical exam showed no improvement. The chemother-
apy regimen was changed to FOLFIRINOX. The
patient underwent 6 courses of the FOLFIRINOX
regimen.

Control

Magnetic resonance imaging of the pancreas deter-
mined tumour regression by more than 90 % in com-
parison with the previous study with a single lymph
node of 12 groups (Fig. 4). The MRI diagnosis was
adenocarcinoma of the pancreatic body c¢T N, M,
According to the decision of the tumour board,
the patient was offered an operative treatment.
Physical examination revealed good nutritional
status (BMI (Body mass index) — 22.67 kg/m?).
Laboratory tests at admission demonstrated nor-
mal serum amylase 38 U /L, bilirubin 0.1471mg/dL,
albumin 38 g/L. The carbohydrate antigen 19—9
level was 9.41U/mL, CEA levelwas 5.71 ng/mL.
The patient underwent distal pancreatosplenec-
tomy with standard lymph node dissection. Postop-
erative period was uncomplicated. The patient was
discharged home on the 9th postoperative day.
Pathological findings: a tumour tissue consists of
solid layers of atypical lymphoid cells with a mod-
erate amount of eosinophilic cytoplasm and atypi-
cal nuclei containing granular chromatin. There
is a large number of tumour cells mitosis figures.
Such tumour structure most closely corresponds to
a large cell lymphoma (Fig. 5). Tumour cells are pos-
itive for CD20 and bcl-2, negative for CD3, CD35,
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Figure 4. MRI (31/08/18). MRI findings: In the
isthmus of the pancreas, an area up to 2 mm
enveloping the superior mesenteric artery (1) with
a single lymph node of 12 groups (2) was
determined

SOX-11, tdt, CD30, c-myc. Approximately 80 % of
tumour cells were positive for the Ki-67 prolifera-
tion marker. These results confirm the diagnosis of
diffuse B-cell lymphoma. Moreover, tumour cells
were positive for FoxP1 and bcl-6, and negative for
CD10. According to the Visco-Young algorithm,
this phenotype is common for a lymphoma origi-
nating from activated lymphocytes (ABC subtype)
(Fig. 6). The diagnosis of diffuse large B-cell non-
Hodgkin's lymphoma (ABC subtype), stage IIEA,
was made.

Multidisciplinary tumour board recommended
a dynamic observation.

4 months after the operation, the patient under-
went PET-CT (22/01,/2019). There were no signs
of disease recurrence.

Primary pancreatic lymphoma is quite challeng-
ing for diagnostics. There are no specific clinical
features of primary pancreatic lymphoma. They are
similar to those that appear in pancreatic carcinoma.

Similar radiological findings do not facilitate the
diagnostic process. In this clinical case, there was
more radiological data for pancreatic carcinoma
such as invasive growth of the tumour, involving
surrounding blood vessels.

Ca19—9 is the most useful tumour marker in
pancreatic carcinoma [8], but can be misleading as
it may also be elevated in other malignancies, par-
ticularly of the upper gastrointestinal tract, includ-
ing primary pancreatic lymphomas, especially when
biliary obstruction is present [4], and decreased in
pancreatic adenocarcinoma. Without definitive pa-
thology diagnosis, potentially curable conditions
such as primary pancreatic lymphoma as well as
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Figure 5. Postoperative histology: A — postoperative specimen shows no ductal adenocarcinoma H&E (original
magnification, x 30); B — regional lymph nodes with lymphoma features H&E (original magnification, x 10)

B — CD20 immunostain highlights B-cell lymphoma (original magnification, x 80)

other malignancies with more favourable prognosis
may be misdiagnosed.

EUS-FNA of the pancreatic lesion with immu-
nohistochemistry are great diagnostic tools when
there is enough material for an advanced immuno-
histochemical panel [9]. This case shows that lack
of tissue can lead to misinterpretation of the results
as all necessary investigations can’t be performed.
The combination of factors — loss of expression of
CD56 and strong expression of IPM3 — manifested
ductal adenocarcinoma. Re-examination of the pre-
operative material after receiving the postoperative
pathological report made it possible to suspect the
presence of signs of lymphoma.

This case shows that histological examination of
FNA specimens is challenging in case of lack of tis-
sue and mistakes can happen.
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IlepBrHHA J1iM(pOoMa HiAUUTYHKOBOI 3a/103U:
PiKiCHA ITyXJIMHA, AKA IMITy€ KAPIIUHOMY
HiANUTYHKOBOI 3a/7103U. KIiHIYHUY BUTIQ/IOK

K. Komuaxk!, £I. [TomOposcbknii?, O. Ksaciska', B. Koneupkuii!, B. Cymapokosa-Tumonienko !

! Hanjonanpuuii iHctutyT paky, Kuis
2CSD Health Care, Kuis

IepBUHHI IIM(MOMU HIJIUTYHKOBOI 31031 3yCTPIiYAIOTLCA BKPAK PifiKO. KIIiHIYHO ITepBUHHI JIiM(MOMU MiJILTyH-
KOBOI 34/I031 3a3BUYAl PENIPE3EHTYIOTHCA CUMITTOMAMU PAKY ITALLUTYHKOBOI 347I03U. PEHTreHO IO YHi O3HaKU
JIiM(OMHU, TAKi K JIOKAII30BAH4, 3 YiTKMMHU KPAsIMU IMyXJIMHA, KA 3aMilllye OiIbITy YaCTUHY IiIILTYHKOBOI 3aJI0-
34, KOMIIPECiA CYANH, ITOAIOHI 1O aICHOKAPLIMHOMU IIiNUIYHKOBOI 34/I03U. Y 6araTbOX ITAL[i€HTIB 3 IEPBUHHU-
MU ITAHKPEATUYHHUMH JIIM(POMAMU BCTAHOBJIIOIOTDH JidIHO3 IIC/IA PAAUKAIBHOI pe3ekuil. Lle cxiagne KiiHiuHe
3aBAAHHA AK JJIA JIIKAPiB i pEHTIE€HOJIONB, TAK i JyI ITaTOriCTOJIOTB.

Mu Npe3eHTYEMO BUITA/IOK IEPBUHHOL JIIM(POMU HiJIUTYHKOBOI 3471034, IO BUHUK/IA B TiTi HiJIUTYHKOBOI 34710-
3i, IO 6Y/I0 MITBEPPKCHO MiC/IsT XipyprivHoi pesekiiii. JKiHka 60 pOKiB 3BEpHY/IACS B KIHIKY 3 S-TH/KHCBUM
HecneupiuHUM 60JIEM Y BEPXHII 9aCTUHI KUBOTA. KoMITI0oTEpHA TOMOrpadis NifTBEpANIa HAIBHICTb YTBO-
PEHHA B Tl MiANUTYHKOBOI 3471031, IO 3a7y494€ BEPXHIO OPHKOBY APTEPIIO T4 YEPEBHUI CTOBOYP 3 PEriOHAp-
HOIO JIiM(aIeHONATIEI0. BUKOHAHO €HIOCKOIIYHY ACHipalliiHy GiONCiio MyXJIMHU Tila HiAIUIYHKOBOI 3471031
MiJ] yJIBTPAa3ByKOBHUM KOHTPOJIEM. MOP(O/IOriuHa KApTUHA Oy/1a HA KOPUCTh IPOTOKOBOI KAPLIMHOMH. MyJIBTU-
JUCIHUIUTIHAPHA KOMICisl pEKOMEH/IYBAJIA XBOPIl IPOUTH XiMioTepanito. Y Halil JikapHi namieHTni 6ys10 npo-
BeJICHO 3 Kypcu xiMiotepanii GEMCAP 3 HETaTUBHOIO PEHTTEHOJIOTYHOIO IMHAMIKOIO. CxeMa XimioTeparii Oyma
aminena Ha FOLFIRINOX. TTartienTka rportnuia 6 KypciB ximiorepartii 32 cxemoio FOLFIRINOX.

KOHTpO/IbHA MATHITHO-PE30OHAHCHA TOMOTPadis MiIUTYHKOBOI 3AJI03U TTOKA34JIa PETPEC MYyXJIMHU OUIBIT HiK
Ha 90 % NOPiBHAHO 3 NONEPEIHIM AOCTKEHHIM. [Ta1tieHTIi 6yJI0 BUKOHAHO JUCTAIBbHY HAHKPEATOCIIEHEKTO-
MIiIO 3i CTAaHZAPTHOIO JiMpoaucekiiero. [Ticmronepaniiinuii epiof] NpOTiKaB HEYCKIAAHEHO. [Ticagonepartifiai
MATOTiCTOJIOTiUHI PE3YNBTATH MiITBEPIAWIN AiarHO3 JU(Py3HOI B-KIiTHHHOL miMpoMn.

BucHOBKH. 1]€11 BUITA/IOK ITOKA3YE, 110 IiCTOMOrYHE JOCTDKEHHA 3PA3Ka, OJEPKAHOTO 34 JOIIOMOI'OIO TOHKO-
TOIBHOI ACHIPALIFHOI 6i0IICHT, € CKIAJHUM Y Pa3i HECTAUi MATEPIiATy i MOXKYTh CTATHCS IIOMWIKU Y JiarHOCTHLL
TA JIIKYBAHHI YEPE3 PiAKICTh IIEPBUHHUX JIIM(POM ITiJITUIYHKOBOI 34103

Kiro4uoBi caoBa: niMm¢oma MiAIIIYHKOBOI 3/103H, MiIIIYHKOBA 3471033, HEXO/DKKIHCHKA JIiM¢oMa.
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Millions of people worldwide require urgent medical care annually due to bites and injuries inflicted by wild or
domestic animals. Injured patients most frequently suffer from extensive and deep wounds resulting in trau-
matic shock of different degrees. The extensive wounds are characterized by severe damage to fascial muscles,
tendons, bones, major vessels and nerve trunks. Therefore, the management of patients attacked by wild or
domestic animals includes the elimination of life-threatening conditions and the application of various tech-
niques and methods of reconstructive plastic surgery and their combinations to preserve the injured areas of the
body (most commonly limbs). In each particular case, the prognosis and the choice of the most effective recon-
structive surgery technique for the treatment of a wound defect depend on the state of the deep structures of the
injured limb. The «reconstructive ladder principle» ensures the selection of the most appropriate treatment
strategy, as it focuses on the nature of the injury and the patient’s overall health status, thus providing an adequate
assessment of all possible surgical risks, general postoperative complications and challenges in wound healing.
This algorithm allows prioritizing the most beneficial techniques from simple to difficult, as well as considering
the «second line» methods. The «second line» methods are defined as simpler techniques that may be applied in
case of some complications occurring after the administration of the primary method. Some additional difficul-
ties may be experienced throughout the period of wound management in children and the elderly, in patients
with complicated comorbidities and exacerbation of chronic diseases.

This article presents a case study of a patient undergoing the treatment for an extensive and deep bite wound
that is complicated by acute coronary syndrome and severe cardiogenic shock in the early postoperative period.

KEYWORDS
dog bite, a wound, microsurgical reconstruction, free flap, heart attack.
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Millions of people worldwide require urgent medi-
cal care annually due to bites and injuries inflicted
by wild or domestic animals [2]. Injured patients
most frequently suffer from extensive and deep
wounds resulting in traumatic shock [5].

The treatment of extensive tissue loss remains
a major surgical challenge, as it cannot be closed
primarily.

The «reconstructive ladder principle» ensures
the selection of the most appropriate treatment
strategy [1, 8].

Some additional difficulties may be experienced
throughout the period of wound management in the
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elderly with complicated comorbidities or acute ex-
acerbation of chronic diseases [3].

This article presents a case study of a patient
undergoing the treatment for extensive and deep
bite wound that is complicated by acute coronary
syndrome and severe cardiogenic shock in the early
postoperative period.

Case presentation

A 60-year-old male was admitted for a dog bite
injury. He presented with extensive wounds on
the 3/4 of the lower leg, massive blood loss and
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third-degree traumatic shock. No signs of extensive
damage to the muscles and tendons were observed.
A portion of the tibia was exposed and the defect
was 4 cm in length (Fig. 1). The patient’s medical
history revealed two heart attacks, severe athero-
sclerosis, and unstable angina pectoris. Clinically,
the foot remained viable.

The surgical reconstruction using local skin flaps
was proposed after the evaluation of the lower leg
tissue condition that revealed a significant edema,
an extensive wound, and multiple vascular trau-
mas. Conservative treatment with negative pressure
wound therapy (NPWT) was chosen for the lateral
surface of the lower leg with the following skin graft-
ing. Free anterolateral thigh (ALT) perforator flap
was used for the wound coverage on the medial sur-
face of the lower leg. After a washout procedure and
debridement of the wound and two days of NPWT,
the patient underwent the surgical reconstruction.
The skin flap was anastomosed to the posterior tib-
ial artery (the end-to-side technique) and the vein
(the end-to-end technique). During the procedure,
severe atherosclerosis was noted in the recipient’s
artery walls, as well as in the walls of the arteries on

P.O. Badiul et al.

which the flap was formed. Before the skin flap cov-
erage, the open tibia area was fenestrated (Fig. 2, 3).

Despite pathological blood vessel changes, a clin-
ical observation showed adequate blood flow in the
skin flap (Fig. 4).

Postoperative period was generally uneventful.
The skin flap was viable. On the second post-opera-
tive day, the minor venous congestion was observed
but it was not progressing (Fig. 5). The anastomosis
functioning was confirmed via Doppler control.

On postoperative day 7, the patient complained
of sharp deterioration of his health condition, per-
sistent and intense chest pain. Acute coronary
syndrome and severe cardiogenic shock were diag-
nosed. The patient was transferred to the special-
ized department of the other hospital for the man-
agement of the life-threatening conditions. Unfor-
tunately, severe circulatory failure led to the skin
flap necrosis. On day 7, on repeated admission to
the Burn and Plastic Surgery Center the skin flap
necrosis was reported (Fig. 6).

After the removal of the necrotic skin flap, the
granulation tissue growth out of the fenestrated
tibia holes was noted (Fig. 7).

') - L
’ L 5
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Figure 2. Anterolateral (ALT) flap harvesting
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Figure 3. ALT flap transferred to the wound area
and connected to the blood flow. The open tibia
area was fenestrated
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Figure 4. Transferred ALT flap with adequate blood
circulation at the end of the surgery

Figure 5. Postoperative day 3. The skin flap with

venous congestion

Figure 8. NPWT of two lower leg wounds

Taking into account the patient’s overall condi-
tion and severe atherosclerosis of the blood vessels
in the lower leg that had been diagnosed during
a microsurgical operation phase, any variant of the
skin flap reconstruction was excluded.

It was decided to choose the simplest but appro-
priate strategy of wound management — conserva-
tive treatment with NPWT (Fig. 8).

After 3 weeks of NPWT, the wounds were filled
with granulated tissue indicating satisfactory con-
ditions for skin grafting (Fig. 9).
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Figure 7. Medial lower leg wound after necrotic skin
flap removal

Both wounds were covered with the skin grafts
under local anesthesia. The lower extremity is fully
functional. Walking ability is preserved (Fig. 10).

The treatment of extensive wounds, involving the
extremities, is quite often significantly complicated
by chronic diseases of the patients. In the elderly, co-
morbidities and severe traumas almost always mutu-
ally complicate each other, thus increasing the risk
of severe postoperative and even life-threatening
complications during any phase of the treatment.

Therefore, the most effective surgical treatment re-
quires a lot of flexibility from a surgeon when it comes
to choosing a suitable therapy, as well as consider-
ing the plan B measures. When patients have several
wounds, it is acceptable to use several methods simul-
taneously. For the wounds with exposed bones, it is
appropriate to use the skin flaps with their own blood
supply, whereas for the partial thickness wounds
without exposed bones, it may be sufficient to per-
form wound debridement and intensive NPW'T with
skin graft transplantation. For the coverage of ex-
posed bones, it is recommended to consider the meth-
ods by their complexity, from the simplest to the most
complex. However, when the application of the local

General Surgery 3azansnaxipypzin © 2022 ¢ Nel (2)
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Figure 10. Result of the wound treatment and skin grafting 1 month after operation: medial (A)

and lateral (B) surface

skin flaps is impossible, the skin flaps with microvas-
cular anastomosis should be used. Even though this
complex surgical technique poses the greatest surgi-
cal risks, it still remains more beneficial than a tech-
nically simpler cross-leg flap operation, since, in the
elderly, the long-term maintenance of a lying position
may trigger the exacerbation of heart problems, lung
diseases or orthopedic conditions, thus significantly
complicating proper medical care in the postopera-
tive period. Nevertheless, the cross-leg flap operation
using the contralateral leg as a recipient still remains
the ultimate plan B even at highly advanced clinics
[4, 7]. Prediction of possible complications and plan
B should be an integral part of any microsurgery. For
example, it is recommended to perform cortical bone
fenestration for granulated tissue growth stimula-
tion. It should be noted that the presence of chronic
diseases (especially of the circulatory system) poses
high surgical risks, leads to acute deteriorations, criti-
cal ischemic complications. Thus, the surgeons should
not underestimate the potential of simpler methods
for the treatment of extensive wounds. However, they
should be ready to administer long-term wound treat-
ment, which may produce less aesthetic result but will
definitely preserve an extremity and its function [6].

General Surgery 3azansmnaxipypzin © 2022 ¢ Nel (2)

Conclusions

Even the clinics applying high tech microsurgical
reconstructive methods cannot guarantee the in-
tended result of the treatment due to the adverse
effects exerted by local and general factors on
wound healing. The specialists should be ready to
apply plan B, which is a suitable surgical technique
for each particular case.
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XipypriuHe JIiKyBaHHSA YKYCY COOAKH Y ITAI[i€HTA
13 CYIIyTHIMHU 3aXBOPIOBAHHAMU. KIIiHiYHUI BUIIAJOK

II. O. Bamon!, C. B. Ciecapenxo?, O. B. Hocyibko?, O.1. Pygenxko!

! IHIIPOBCHKMI AepIKABHUIA MEANYHUI YHIBEPCUTET

2 [leHTp TepMiuHOI TPaBMU Ta ITacTHYHOi Xipyprii. MKJI Ne 8, Jlminpo

[ITopiyHO B CBiTi 4O KIiHIK HEBIAKIAAHOI MEAUIIUHU 3BEPTAIOTBCA AECATKUA TUCAY IOCTPAKAVIUX 3 IIPUBOAY
VKYCiB fIK JJOMAIIHiX, TaK i JUKUX TBAPHH. [ly’K€ 4aCTO TPABMOBAHI ITALIIEHTU MAIOTh 3HAYHI 34 IUIOIIEIO TA IVI1-
OMHOIO PAHU Ta Pi3HUI 32 CTYIIEHEM TSDKKOCT] TPABMATHYHHM HMIOK. [IJIs1 BEJIMKUX YKYIIEHHX PaH YaCTO XapaK-
TEPHI TOKKI YPAKEHHA (DACLIN, M’31iB, CYyXOXWIOK, KiCTOK, MariCTPaJIbHUX CYJAUH i HEPBOBUX CTOBOYpIB. SIK
HACJIOK, il 4aC JIKYBAHHA NOCTPAKAAINX BiJl HAIIAZy TBAPUH HEPIAKO JOBOJUTHCS YCYBATH HEOE3IICYHI It
SKUTTS CTAHU JIJIS1 30€PEKEHHS TPABMOBAHMX JUITHOK Tijla (HAMYACTilIe — KiHIiBOK), 3ACTOCOBYBATH Pi3Hi TEX-
HIiKH i METOAMKU PEKOHCTPYKTUBHOI IJIACTUYHOI Xipypril Ta X koMm6iHanii. CaMe CTaTyC IMUOOKUX CTPYKTYD
YPKEHOI KiHIIiBKY HANYACTIIlIE BU3HAYAE [IPOTHO3 Yy KOHKPETHOMY BUITA/IKY Td HANIEPCIICKTUBHIIINUI CIIOCiO
PEKOHCTPYKTUBHOTO JIIKYBAHHSI PAHOBOT'O JE(EKTY. [IJ11 BUOOPY ONTHUMAIBHOI TAKTUKY BEICHHS YKYIIIEHUX PAaH
JIOLTHHO 3aCTOCOBYBATH <«aJITOPUTM PEKOHCTPYKTUBHUX CXOIMHOK>. FIOrO KOHIIENIIiA BPAXOBYE HAMiMOBIpHi-
IIi PU3UKU IIifl YA€ OIEPATUBHUX BTPYYdHb T4 IICAAONEPALIMHUX YCKIAJAHEHD SIK 3 OOKY PaHY, TAK i mOA0
34raJIbHOI'O CTAHY IALli€EHTA, 3yMOBJICH]I XaPAKTEPOM VIIKO/PKEHHS i aKTYAJIbHUM CTATyCOM XBOPOI'O. 3a3Ha4e-
HHUU AJITOPUTM A€ 3MOI'Yy OOPATH KPAIIUH i3 METO/IB, PO3IVIAAAI0YH IX 32 NPIOPUTETOM (BiJl IIPOCTIIIIOTrO A0
CKJIQIHIIIIOTO) TA 3 YPAXYBAHHAM «PE3EPBHUX» METO/IIB. IO OCTAHHIX BiTHOCATH MPOCTIIlli CIIOCOOH, SIKi 3CTOCO-
BYIOTb Y Pa3i IOABH YCKIAJHEHD [P BUKOPUCTAHHI IIEPBUHHO OOPAHOr0. YaCTO MEHEPKMEHT ITALi€HTA YCKIA/ -
HIOE JUTSAYUIN 460 MOXWINH BiK, HAABHICTb CKJIAJHOI CYITyTHBOI MTATOJIOTI, 3aTOCTPEHHS XPOHIYHHUX 3aXBOPIO-
BaHDb IIiJ| 4aC JIiKyBaHHA pPaH. HaBeAEeHO BUIIAIOK JIKYBAHHs BEJIMKUX IVIMOOKUX YKYIIECHUX PaH y IIAl[i€cHTa
3 BUPA3HOIO CYIIyTHBOIO ITATOIOTIEIO.

KIIro4oBi ¢J10Ba: yKyC CO6aKH, paHa, MiKPOXipypriuHa peKOHCTPYKILis, BUIbHUI KIANIOTh, iH(PAPKT.
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Obesity is one of the major challenges facing modern medicine in the 21st century. Medically complicated obe-
sity cases lead to a significant deterioration in quality of life and are associated with excess morbidity and
increased mortality. According to the WHO, more than 24 % of the world's population over 18 years of age is
overweight. About 3.9 million people of working age died in 2018 due to obesity and its complications. Today,
bariatric surgery is the most effective in treating obesity, as it allows achieving optimal metabolic outcomes. After
bariatric surgery, the desired effect can be produced by the response of the intestinal microbiome to postopera-
tive anatomical and physiological changes in the gastrointestinal tract.

THE aM of this study was to conduct a comprehensive literature review and evaluate the effects of bariatric sur-
gery on the human intestinal microbiome.

The literature review revealed a stable correlation between quantitative and qualitative characteristics of the
intestinal microbiota and bariatric surgery, regardless of the type of a bariatric surgical operation. Roux-en-Y
Gastric Bypass, Mini-Gastric Bypass and Sleeve Gastrectomy are the most commonly used bariatric operations in
the world. The outcomes of these procedures show a sharp change in the proportion of different microbial phyla,
including Firmicutes, Bacterioides and Escherichia, as well as changes in the gene expression parameters of these
groups at different time periods after surgery.

An increasing number of the reported bariatric interventions worldwide necessitates the study of pathophysio-
logical mechanisms of intermicrobial relationships, which can contribute to better outcomes of surgical treat-
ment of obesity and the development of algorithms for predicting them.
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obesity, obese patients, Roux-en-Y gastric bypass, research, body mass index, gut microbiome, weight loss.
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In the 21st century, the global spread of obesity be-
came pandemic. Obesity takes one of the highest
positions in the rankings of causes of death from
complications and factors associated with deterio-
ration in the quality of life. It is one of the most chal-
lenging and urgent issues in world medicine.
According to the World Health Organization
(WHO), obesity is defined as the excessive ac-
cumulation of adipose tissue in the human body,
which results in weight gain and the development
of chronic diseases that significantly impair quality
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of life. Obesity is recognized as a risk factor in the
development of diseases such as hypertension, ath-
erosclerosis, type 2 diabetes, non-alcoholic liver dis-
ease, colorectal cancer, hypercoagulation [56].
Obesity is one of the most challenging public
health issues in Ukraine. According to the research
conducted in 2012, 53 % of Ukrainians were over-
weight, out of which about 20 % were diagnosed
with obesity, and their number is constantly in-
creasing. According to the data presented by the
WHO in 2016, 58.4% of people over 18 years
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were overweight and 25 % of adults were obese. In
Ukraine, 48.9 % of the adult population were over-
weight in 1990 [56].

The continuously increasing number of obese
people worldwide is strong evidence of its global
spread which is associated with malnutrition and
hypodynamics, constant psychological stress, neu-
rological and endocrine disorders. In the highly de-
veloped industrial countries, including the United
States, the United Kingdom, European countries,
China, etc., there has been reported an increase in
the prevalence of obesity both among adults and
among children [39].

Obesity is an extremely mild disease to diagnose
and one of the most difficult to treat. The condition
is most commonly managed by diet therapy, life-
style modifications, drug therapy and bariatric sur-
gery, which is a leader among the methods of radical
treatment of obesity.

Bariatric surgery is recognized by the world
medical community as the most effective in treating
obesity due to its low comorbidity rates and an abil-
ity to improve the quality of life. The effects of bar-
iatric surgery on weight loss and comorbidity rates
depend, among other factors, greatly on the intesti-
nal microbiome, which is an important system, even
an organ that plays a leading role in the regulation
of lipid and glucose metabolism [13].

Nowadays, the most frequently performed surgi-
cal interventions in the world are Roux-en-Y Gas-
tric Bypass, and Sleeve Gastrectomy. RYGB com-
bines two powerful mechanisms of weight loss that
are defined as restrictive and malabsorptive. The
procedure includes the creation of a small (30—50
ml) gastric «<pouch», which ensures the exclusion of
the larger part of the stomach from the digestive pro-
cess, and the formation of the Roux-en-Y anastomo-
sis, which makes it impossible to pass food through
the distal stomach, duodenum and proximal jeju-
num, and at the same time, doesn’t block the entry
of bile and pancreatic juices into the intestinal tract
distal to an entero-entero anastomosis, thus ensur-
ing a full digestive process. Sleeve Gastrectomy is
an example of an isolated restrictive effect [4, 11].
A powerful metabolic effect is achieved due to the
resection of the stomach along with the compulsory
removal of its fundus and the formation of «sleeves»
with a volume of 100—150 ml. The surgery reduces
the amount of food stored and digested in the stom-
ach by dozens of times as well as decreases the «sa-
tiety threshold» afferent impulses in response to
stomach fullness. After surgery, weight loss is also
achieved due to the total reduction in the synthesis
of ghrelin, a hormone that induces hunger, resulting
from the removal of the gastric fundus, which is the
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main location of APUD-system cells that synthe-
size this hormone [9].

There are 3 types of surgical treatment for obesi-
ty. The restrictive surgical procedures include Lapa-
roscopic Gastric Banding and Sleeve Gastrectomy.
The malabsorptive surgical procedures are known
as biliopancreatic diversion and jejunoileal bypass,
but they are not used today in view of their low ef-
ficacy and severe complications. The combined type
of surgical treatment, which is most often used due
to its potent metabolic effect, comprises Roux-en-Y
Gastric Bypass and biliopancreatic bypass [47].

Due to postoperative anatomical changes and
some surgical peculiarities of the operated areas,
there are numerous functional changes within the
gastrointestinal tract: a hypertrophy of the villi of
the small intestinal mucosa in response to malab-
sorption; nodular lymphoid hyperplasia of the small
intestine in response to low amounts of chyme and
hydrochloric acid and an increase in the amount
of infectious agents in the intestinal lumen; an in-
creased reactivity of APUD-system due to lack of
mechanostimulation and chemostimulation in the
gastrointestinal tract; a hypertrophy of muscle fi-
bers in the intestinal wall, as a reaction to insuffi-
cient mechanical processing of chyme in the stom-
ach and changes in the intestinal microbiota, which
is one of the least studied issues [12].

A microbiota is a «community» of microorgan-
isms that live, reproduce, and function in a particu-
lar environment. Among the whole set of microbes
that function in the human body, it is common to
distinguish commensals, symbiotes and pathogens.
Another concept related to the classification of mi-
croorganisms that colonize the human body is the
microbiome. A microbiome is a pool of genetic mate-
rial of microorganisms that live in a specific environ-
ment and function in conjunction with the biologi-
cal, physical and chemical laws of this «area» [15].

It is known that the human body is colonized
by about 1.4 billion microbial organisms, of which
about 90 % colonize the gastrointestinal tract. More
than 35,000 bacterial families are classified in the co-
lon, among which the most common are Firmicutes
(including gram-positive species Clostridium, Eu-
bacterium, Ruminococcus, Butyrivibrio, Anaerostipes,
Roseburia, Faecalibacterium, etc.), Bacteroides (in-
cluding gram-negative species Bacteroides, Porphy-
romonas, Prevotella, etc.), Proteobacteria (including
gram-negative Enterobacteriaceae), Actinobacteria
(with gram-positive Bifidobacterium), Fusobacteria,
and Verrucomicrobia (including Akkermansia, etc.).
These families, groups and species represent more
than 90 % of the total colon microbiome. The most
important, in terms of the proper functioning of the
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colon, microorganisms are obligate anaerobes from
the Bacteroides, Eubacterium, Clostridium, Rumino-
coccus, Peptococcus, Peptostreptococcus, Bifidobac-
terium species, and Fusobacterium, and facultative
anaerobes such as Escherichia, Enterobacter, Entero-
coccus, Klebsiella, Lactobacillus and Proteus [1, 18].

Presently, some fundamental theses on the func-
tioning of the intestinal microbiome are known.
One of the most important discoveries in this field
of science is the so-called microbial genome (MG),
which, similarly to DNA molecules in the nuclei
of human cells and fingerprints, is unique to each
person [31]. The microbial genome is the totality
of all genetic material synthesized in the nuclei of
all microbial cells present in the human gastrointes-
tinal tract. It is able to affect the synthesis of en-
zymes and proteins that are directly and indirectly
involved in the metabolism of trace elements, nutri-
ents and their derivatives that are absorbed or par-
tially metabolized in the intestinal lumen. Accord-
ing to «Iuliu Hatieganu» University of Medicine
and Pharmacy, Cluj-Napoca, Romania, the number
of substances encoded by genes of microbial origin,
which regulate (directly or indirectly) the process
of intra-intestinal metabolism in the human body; is
6—9 % of the total number [37].

Adults have the intestinal microbiome as one
of the most variable organs of the human body, so
it shows a very high rate of changes in microbial
homeostasis and intercolonial relationships in re-
sponse to changes in external or internal state of the
<host organism». One of the most powerful triggers
for such changes is a change in a diet. Changes in
the microbiome occur 4 days after the start of the
diet, regardless of its aim — a decrease or increase in
body weight [11].

Some genetic and environmental factors may al-
ter the etiopathogenesis of obesity. The scientists
have also concluded that the intestinal microbi-
ome has a significant effect on energy metabolism,
fat and carbohydrate metabolism, which affects the
processes leading to obesity and its consequences.
The researchers report that obese people have less
variability in intestinal microorganisms than pa-
tients with normal body mass index (BMT), as well
as the inability of microorganisms that colonize the
large intestine to produce enzymes that metabolize
fats and fatty acids [32].

In any environment, there are some differences
in body weight among individuals. These variations
are partly the result of genetic factors. The idea that
obesity may have a genetic component is not new,
given that it has long been known that obesity is
often a familial pathology [12, 19]. In fact, some
studies have shown that children's BMI strongly
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correlates with parental obesity. The children whose
both parents are obese have a higher risk of the
development of obesity compared to the children
with parents who do not suffer from this pathology.
However, it is difficult to distinguish in family stud-
ies whether this correlation is the result of genetic
predisposition or environmental factors. In part, this
issue could be addressed by studying twin or foster
children by providing evidence of genetic influence
on BMI. A meta-analysis of 31 twin studies showed
that for adults, the variation in BMI due to genet-
ic differences ranges from 47 % to 80 % [44]. More
recent study by Silventoinen et al. [30] presented
analysis of 87,782 pairs of twins and their parents
and concluded that genetic factors play an impor-
tant role in increasing BMI. According to these data,
studies of adopted children have shown no reliable
link between their body weight and obesity of their
parents. These studies have shown that the BMI of
adopted children is strongly correlated with biologi-
cal parents, and less with foster parents [20].

It is known that genes contribute to differences
in body weight within a single population. Inter-
estingly, some genes identified as causing obesity
in rodent models [2] have also been determined
as contributing to severe obesity in humans. Non-
syndromic monogenic forms of obesity are the re-
sult of mutations in one gene and affect ~5 % of the
population. These mutations in loss of function
are rare and usually cause differences in eating be-
havior and parameters of energy homeostasis. The
major parts of these mutations have been identi-
fied in the genes LEP (leptin synthesis), leptin re-
ceptor (LEPR), melanocortin-4 receptor (MC4R)
and pro-opiomelanocortin (POMC). And a recent
study has discovered a deletion of the POMC gene
with a 12 % allele frequency in Labrador Retrievers,
which affects their body weight and food behavior,
showing the importance of genetically mediated
changes in leptin/melanocortin parameters for the
obesity phenotype [16].

In turn, polygenic obesity is the most common
form of obesity in modern society, where the envi-
ronment contributes to weight gain due to the avail-
ability of large amounts of food and lack of physical
activity. With the development of technology and
the completion of the Human Genome Project, our
knowledge of the genetic basis of obesity has in-
creased significantly in recent years. Several studies
have identified more than 100 loci in the human ge-
nome associated with BMI when comparing groups
of people with normal weight and obesity. The first
locus that is undoubtedly associated with obesity
by approach of the World Gene Association (GWA),
was a gene associated with mass and obesity (FTO).
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Subsequent GWA studies and meta-analyzes have
identified a number of options associated with
widespread obesity. The latest GWAS meta-analysis
have identified 97 BMI-associated loci (56 of which
were new) in a study of 339,224 European adults,
representing 2.7 % of BMI variation [19].

It is known that obese patients have quantitative
changes in the families of colon microbes, namely,
a decrease in the number of Bacteroides and an in-
crease in members of the Firmicutes family. The sci-
entists have noted that a diet rich in fatty acids leads
to the development of fatty liver disease, visceral
obesity, and an increase in the number of Bacteroi-
des against the background of declining Firmicutes
population among intestinal microbiomes. Some
studies, refuting all previous claims, show that there
is no relationship between weight gain and the vol-
ume of Bacteroides and Firmicutes [8].

Some investigations suggest that the microbiota,
as a large organ and a huge cluster of genetic mate-
rial, plays a significant role in the development of
metabolic syndrome and obesity. However, there
is limited evidence of the behavior of the intestinal
microbiome in the case of BMI > 30, as the vast ma-
jority of microbiome studies have been performed
with people who have a BMI <30 [26].

A study conducted by a team of scientists, in-
cluding endocrinologists, nutritionists, gastroen-
terologists at the University of Malaga, Spain [44]
examined fecal samples from 28 obese patients
who underwent surgery using RYGB and SGE
techniques. Patients received only surgical treat-
ment using these techniques, and therefore they
were divided into two groups: 1a — patients after
RYGB; 2a -patients after SGE. All patients were
examined 3 weeks before surgery and 3 months af-
ter surgery. The results were contradictory. There
was a significant difference in the characteristics
of bacterial colonies of the intestine after the use
of two different methods of surgical treatment of
obesity. The researchers concluded that despite the
extremely short postoperative period, the intestinal
microbiome changed significantly in both groups of
patients, so the adaptive capacity of the intestinal
flora was extremely high, and that was caused not
by weight loss but by dynamic replacement of some
clusters of microbes by others. Changes in intra-
intestinal pH in response to surgery indicate the
likely impact of surgical treatment of obesity on the
microbiome [10, 41].

In 2018, J. Aron-Wisnievski et al. from the Insti-
tute of Microbiology and Nutrition filled some gaps
in the knowledge of the intestinal microbiome. In
the course of their research, they found that differ-
ent behaviour patterns of intestinal microorganisms,
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namely gene expression of proteins involved in
lipid metabolism, principles of colony formation,
growth rate and death of opportunistic pathogens
and <«beneficial» flora, are dependent on the «micro-
bial gene richness» (MGR). This gene significantly
correlates with the incidence of cardiovascular and
metabolic diseases in obese patients [3].

The study, based at the Pitié-Salpétriére Hospi-
tal Obesity Unit in Paris, involved 61 women with
a BMI > 35 kg/m? who were offered bariatric inter-
vention, namely RYGB. On dividing into two co-
horts, including women with and without MGR,
and in the absence of episodes of antibiotics within
3 months before the study, and anamnestic data on
acute gastrointestinal diseases, patients were exam-
ined for many parameters, namely: anthropometric
data, clinical and biochemical blood profiles, a lipid
profile, a glucose tolerance test, as well as DNA se-
quencing of fecal samples for the formation of quan-
titative indicators of microbial colonization of the
intestine, and determination of serum MGR. These
indicators were studied during several visits: one
week before RYGB, 1, 3 and 12 months after the
intervention. The results showed that 75 % of ob-
served and operated women with BMI BMI >35
kg/m? had a high level of MGR in serum one week
before RYGB. One year after bariatric obesity cor-
rection, MGR levels decreased in most patients,
and lipid and glucose profiles showed significant
improvement, pointing at a direct effect of bariatric
surgery on the evolution of intestinal microflora in
response to malabsorption [23].

A series of studies of the intestinal microbiome of
laboratory mice were conducted at Tuliu Hatieganu,
University of Medicine and Pharmacy, Cluj-Nap-
oca, Romania. The researchers formed two cohorts:
mice, which from birth to the time of the study had
no external effects on their own microbiome, and
were raised in conditions as close as possible to nat-
ural. And the 2nd group of mice, grown in the most
comfortable conditions for weight gain, but a week
before the experiments they were transplanted feces
from mice of the first group. As a result, it was found
that mice from the 1st cohort showed an increase in
body weight by 42 %, despite the lack of food, and
mice in cohort N 2 gained about 60 % of the initial
weight. Analyzing these data, we can assume that in
cases of adaptation to stressful conditions, the intes-
tinal microbiome influences body weight more than
a diet itself [58].

In the course of this study, it was found that in
sterile raised mice, a deficiency of 4 nutrients, name-
ly vitamin A, iron, folic acid and zinc, provokes the
breakdown of groups of microorganisms character-
istic of humans. For example, a lack of vitamin A in
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the diet leads to the growth of colonies of Bacteroi-
des vulgatus, a deficiency of vitamin B,, encourages
the growth of Faecalibacterium prausnitzii and Rose-
buria, resulting in a decrease in the number of Esch-
erichia coli. There has also been a reduction in the
colonies of Firmicutes and Bacteroidetes in response
to reduced production of antioxidant nutrients (vi-
tamins C and E), and at the same time the formed
«gap» in the microbial ecosystem has been filled
with Shigellae and Salmonellae microbes [54]. This
study was confirmed by E. O. Verger and J. Aron-
Wisnewsky, who analyzed the results of micronutri-
ent deficiency in patients 1 year after RYGB [11,
54], and by D. Ciobarca et al., who also analyzed
changes in the intestinal microbiome in terms of de-
ficiency of micronutrients during the postoperative
period after bariatric surgery [13].

The simultaneous study conducted at Tuliu Hatie-
ganu, University of Medicine and Pharmacy, Cluj-
Napoca, Romania evaluated the effects of bariatric
surgery on the intestinal microbiosystem. Analysis
of the long-term effects of RYGB and gastric re-
section on the microbiota consisted of fecal mass
transplantation both from operated human patients
9 years after surgery and from obese people to non-
obese laboratory mice. Two weeks after transplanta-
tion, laboratory mice-recipients of feces of operated
patients gained 46 £7.3 % less weight than mice-re-
cipients of feces from obese people, under exactly the
same living conditions and diets [20].

M. Osto et al. at the University of Veterinary
Physiology in Zurich studied the effects of bariatric
treatments for obesity, namely RYGB, on the intes-
tinal microbiome of rats. The RYGB method was
chosen because of its effectiveness in weight loss,
reduction of hyperglycemia, and changes in post-
prandial hormonal reactions [40, 57].

Analysis of the intestinal microbiota from fecal
samples taken from rats and humans after RYGB
shows a decrease in colonies of microorganisms from
the groups Firmicutes and Bacteroidetes, which, ac-
cording to the scientists from the Institute of Vet-
erinary Physiology, plays a significant role in post-
operative weight loss and changes in metaprandial
and postprandial fats [7].

For the study, there were selected 16 male rats,
acclimatized in the conditions of individual living
at a temperature of 21 £2 °C, with an unlimited
amount of food and water during a week. Out of
16 individuals, two groups were randomly select-
ed. The first group underwent RYGB surgery and
the second group underwent laparotomy with gas-
trostomy and gastrojejunostomy (control group).
A group of 8 rats underwent a classic RYGB with
the formation of biliopancreatic and alimentary
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loops and a common canal about 25—32 c¢m long.
A similar approach was applied in the control group,
which had gastrostomy and gastrojejunostomy per-
formed. In both groups, the survival rate after sur-
gery was 93.7% (15 out of 16 patients underwent
surgery) [7, 9].

The operations resulted in a significant weight
reduction in the rats, which underwent RYGB,
compared with the control group. The study dem-
onstrated that the volume of bacterial colonies in
the alimentary and biopancreatic loops in RYGB-
transferred rats was significantly higher than the
volume of bacteria in the small intestine of control
rats. For groups of microbial organisms, there was
an increase in the Bifidobacterium and Lactobac-
terium groups, and a decrease in the Firmicutes and
Bacteroidetes groups. The scientists believe that
the exclusion of the proximal segment of the small
intestine from the digestive process has a major
impact on the microbiocenot, which is most likely
a decisive factor causing changes in the intestinal
microbial system as humoral agents are produced
in the proximal small intestine. Additionally, these
changes are independent of changes in body weight.
The experiments did not reveal a plausible relation-
ship between quantitative or qualitative changes in
the microbiota and changes in body weight. There-
fore, the conclusion is obvious — changes in the
intestinal microbiome do not seem to occur due to
weight change, but due to cessation or change in
the regulation of postprandial humoral agents [49].
A similar study was conducted by Y. Shao et al., who
proved identical changes in the microbiome in re-
sponse to changes in the anatomy of the gastrointes-
tinal tract of rats [22].

An experiment involving laboratory rats was
performed at the Department of Medical Microbi-
ology, Utrecht University Medical Center, Utrecht
University, and Surgery Department, Catharina
Hospital Eindhoven. Fourteen rats that had previ-
ously been kept on a specific diet to provoke morbid
obesity (an increase in body weight by an average of
44.4%6.2 %) were involved and examined to deter-
mine the microbiological patterns of colonization of
their colon. From the 14 rats, 9 were selected, which
were operated by RYGB and Sleeve Gastrectomy
(6 and 3, respectively), the others represented the
control group. Out of 9 operated rats, 3 died from
postoperative complications, and six others showed
a steady decrease in body weight by an average of
36.0 + 2.7 %, without correlation with surgery type.
Five unoperated rats included in the control group
underwent fecal microbiota transplantation, which
resulted in an average weight loss of 25.7 £ 2.3 %. To
sum it up, the effectiveness of surgical treatment of
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morbid obesity significantly depends on the micro-
biological component [48]. The analogical experi-
ment conducted by Y. Kang et al. showed similar
results [29].

In 2018, at the Department of Public Health, the
University of Auckland in New Zealand, there was
found a close correlation between changes in the gut
microbiome after RYGB and SG and type II diabe-
tes regression, which was confirmed in the R. Mur-
phy et al. study [17]. The method of research was
DNA typing of fragments of the microbial genome
obtained from fecal samples. The study involved 14
patients of different sex and age suffering from mor-
bid obesity and type II diabetes. Patients were ran-
domly divided into two groups of 7 patients in each.
1 year after surgery, 100 % regression of hyperglyce-
mia was achieved (HbA1c within 4.8 £ 1.1 %) with-
out drug compensation in both groups [32]. The
DNA study of microbial genome fragments in fecal
samples resulted in a sharp increase in Firmicutes
and Actinobacteria genetic material and a decrease
in Bacteroidetes from RYGB patients, and a de-
crease in Bacteroidetes-specific genetic fragments
of patients after gastric tube resection. Patients in
both groups (namely 12 out of 14) showed an in-
crease in the presence of Roseburia genome in the
fecal samples. Conclusion: patients who underwent
RYGB showed more significant functional and
quantitative changes in the intestinal microbiome
than patients after sleeve gastrectomy [49].

A study at the Hvidovre Clinic in Denmark
highlights the metabolic effects of surgery and their
impact on the microbiome of patients who partici-
pated in the experiment. The study included 13
people (5 men and 8 women), who were selected ac-
cording to the following criteria: age over 20 years;
BMI > 40 kg/m?, or BMI >35 kg/m? and comorbid
conditions in the preoperative period, such as type
IT diabetes mellitus and/or hypertension; method
of surgical treatment — RYGB. Patients were ex-
amined in two directions — metabolic parameters,
studied by pre- and postoperative blood serum, and
fecal microbiome, namely its quantitative and quali-
tative changes, and all patients followed a specially
designed, individual diet during 3 months, which
provoked weight loss by an average of 8 %. Thus,
from the 13 patients in the experiment, seven had
type 2 diabetes mellitus, one had impaired glucose
tolerance, and five had normal pre- and postpran-
dial serum glucose levels, respectively. Biomaterial
collection for fecal microbiome was performed three
times — 3 months before surgery, the day before sur-
gery and one year after surgery [21].

Microbial DNA was extracted from 200 mg of
each portion of frozen faeces using the Illumina
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HiSeq 2000 apparatus. On average, 77 % of the ge-
netic material was organized into the genetic catalog
of each patient with subsequent interpretation and
grouping according to the Kyoto Encyclopedia of
Genes and Genome. It allowed grouping the genetic
patterns of microbial families of fecal microbioceno-
sis quantitatively and qualitatively and determining
the biological reality of the experiment [19].

As a result, there was a 100 % change in the
qualitative and quantitative pattern of the micro-
biome. 10 patients did not have statistically sig-
nificant changes in the microbiome after a course
of diet therapy, and three patients had an increase
in Lactobacilli, Actynomyces and Escherichia coli,
respectively. In contrast, in all samples taken 1
year after surgical treatment of obesity, there were
statistically significant (p >0.05) changes in the
microbiome, most noticeable in the Actynomyces,
Proteobacteria, Klebsiella pneumoniae, and Entero-
coccus faecalis groups. Considering the outcomes of
surgical treatment in terms of changes in metabolic
parameters, 5 patients had a positive effect in the
form of a decrease in plasma glucose by an average
of 1.4+0.4 mmol/L and 8 patients had no signifi-
cant metabolic effect after surgery. Summing up the
results of the described experiment, it can be con-
cluded that obese patients (BMI >40 kg/m?) with
comorbid conditions had quantitative and qualita-
tive changes in the intestinal microbiome during
the postoperative period after RYGB, and statisti-
cally significantly (p >0.05) improved tolerance to
glucose during postoperative period [3, 51].

Various authors describe changes in the intesti-
nal microbiome, especially after restrictive bariatric
surgery. The study, which involved 110 operated
patients who underwent gastric sleeve resection,
showed a significant increase in total microbial
quantity and genetic representation of the microbial
flora of the colon within 3 months after SG, which
lasted from 1 to 2 years. In contrast, R. Murphy et
al. [16] did not find any significant changes in the
intestinal microbiota of 13 patients within 3 months
after SG, but observed an increase in the number of
colonies of Roseburia intestinalis associated with
glycemic reduction for all 13 patients [17].

The scientists at the Department of Medical
Microbiology, Utrecht University Medical Center,
Utrecht University, and I. Ulker and H. Yildiran,
Faculty of Food Hygiene, Ankara, Turkey, studied
the change in microbiome of patients after surgi-
cal treatment of obesity. In the postoperative pe-
riod, 2 major factors influencing the variability of
intestinal microbiome patterns were identified:
changes in food behavior and malabsorption. The
researchers also identified several microbiological
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patterns, so-called enterotypes, that can be ob-
served depending on the diet followed by patients
after bariatric surgery. For example, an enterotype
with a prevalence in the microbial population of
the Prevotella tamily is formed when a person fol-
lows a diet rich in carbohydrates. The enterotype,
where Bacterioides predominate, is more usual for
the so-called Western diet, which is rich in animal
proteins and fats [53].

The Department of Upper GI Surgery, Beaumont
Hospital, Ireland was the first to create a model that
allows, by selecting several criteria, determining the
optimal method of surgical treatment of obesity. In
other words, the decision-making model is a math-
ematical, programmable process aimed at choosing
the most effective, in terms of metabolic effect, as
well as the most beneficial treatment strategy [34].

Researchers Y.- C. Lee and W. L.Wu searched for
a decision-making model for bariatric treatment of
obesity. They analyzed the outcomes of 3 types of
surgery, including RYGB, SG (sleeve gastrectomy)
and OAGB (one-anastomosis gastric bypass/mini-
gastric bypass), in terms of the number and severity
of complications, objective clinical and metabolic
improvements and a change in the patient's quality
of life [57].

The simulated analysis of the decisions made was
carried out after the creation of special software
TreeAge Pro Software 2019, which reproduced
a virtual «reference patient», based on a five-year
analysis of 9757 operated patients. The reference
patient is a mathematically calculated virtual hu-
man model, objective and clinical data of which is
a statistical sample of all analyzed patients, and this
patient was a woman with a BMI—40.1 kg/m?, aged
40 years, with concomitant type 2 diabetes. The in-
ternational scale QALY (quality adjusted life years)
was also developed, which is based on 2 main crite-
ria — the lifespan and the quality of life. One point
on the QALY scale is one year of an ideal life.

The findings showed that RYGB received an av-
erage of 3.47 points on the QALY scale, OAGB —
3.65 points and SG — 3.80 points over a 5-year pe-
riod. In terms of metabolic effect and the number
and severity of complications, the leader among all
interventions was RYGB, after which the meta-
bolic and clinical effect was 86 % (22.0—88.5%),
OAGB — 71.8% (60.0—95.7 %) and SG with a re-
sult of 75.3 % (52.0—86.4 %).

Based on the statistical calculations of the ana-
lyzed parameters, the researchers found that the
highest efficiency in terms of the probability of
achieving metabolic effect and quality of life in the
postoperative period was RYGB (probability —
80.0 % (69.0—89.9 %)), which was slightly inferior
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to OAGB (probability — 75.9 % (69.0—93.0 %)) and
SG (probability — 72.2% (55.0—95.5%)). How-
ever, the decision-making strategy modeled on the
TreeAge Pro Software 2019 platform showed that
OAGB, which was statistically significantly differ-
ent from RYGB, should be the method of choice in
the treatment of a «reference» patient [6].

Conclusions

Obesity, as a global pandemic, requires both a com-
prehensive approach to treatment and modern so-
lutions. Bariatric surgery plays a crucial role in
the treatment of obesity and the elimination of its
comorbidities. This review of the literature shows
that bariatric surgery and the elimination of meta-
bolic disorders are closely related to changes in the
intestinal microbiome. However, it is not clear yet
whether these changes in the intestinal microbiome
lead to an improvement in the patient's metabolic
status, and whether the microbiome in the postop-
erative period corresponds to the average concept
of «healthy microbiome». Discovering the exact
correlations between changes in the microbiome
after bariatric surgery is a complex and long-term
process and opens new strategic directions for the
treatment of obesity and its associated conditions,
as well as predicts the effectiveness of the chosen
surgical treatment.
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Bruius 6apiarpuyHUX METOAUK JIIKYBAHHSA OXKUPiHHS

T4 HOT'O KOMOPOiAHUX IIPOIIECiB HA CTAH KUIIKOBOI1
MiKpO6iOTH, OCOOIHUBOCTI TEHETUYHO-OMMOCEPETKOBAHO1
CXWIBHOCTI O OKUPIiHHA, IPOTrHO3YBAHHS PE3Y/IbTATIB
XipypriyHoro jJikyBaHH:A. Oy Jireparypu

II. A. Ko63ap

Hamionanpuuit meguunwmii ynisepcuret imeti O. O. Boromoubirs, Kuis

V XXI CT. O’KUPIiHHA € OJIHI€I0 3 HAUOUIbIIMX NIPOOGIEM CY9ACHOI MEAUIIMHU, OCKIJIBKH 11€ 3aXBOPIOBAHHS i HOT'O
YCKIQIHEHHA IIPU3BOJAATD JJO 3HAYHOT'O IOTiPIIEHHA AKOCTi KUTTS JIOJUHU T4 € YNHHHUKOM PU3UKY DO3BUTKY
6araTbOX MATOJOIYHUX NpoLeciB i cMepTi. 32 ganuMu BOOS, noHa 24 % HACENEHHS CBiTy BiKOM ITIOHA[ 18
POKiB MAaXOTh HA/UIMIIIKOBY MACY Ti1a. BIU3bKO 3,9 MJIH OCi0 IIpane3jaTHOro Biky nomepsu B 2018 p. yHACIiIOK
OKUPIHHS T4 YOI'0 YCKIAJHEHb, HHUHI 30JI0TUM CTAaHJAPTOM JIIKYBAHHS XBOPUX HA OKUPIHHSA € OapiaTpyuyHa
Xipypris, sika Ma€ JOBEJCHY €(PEKTUBHICTh (ONTUMAIbHUM META0OMYHUN edekT). OAuH i3 MEXaHi3MiB, 1110
JIAI0Th 3MOTY JOCAITU OAKAHOI METU IIC/IA OApiaTPUYHHUX ONEepallilf, — PEaKIlis KUIIKOBOI'O MiKpOOiOMy Ha
3MiHY aHATOMii Ta 6araThOX (Pi3i0JOTiYHUX NPOLECIB HUTYHKOBO-KUIIIKOBOI'O TPAKTY.

[TpoBeaeHO aHATI3 CBITOBUX JIITEPATYPHUX JPKEPEIT I BU3HAYEHHA 3B’43Ky MK 6apiaTpPHUYHOIO Xipypriero Ta
3MiHAMM B KHUIIIKOBOMY MiKpOOGiOMi JIIOJUHH. BHABICHO CTIMKHUI 3BA30K 3 KUIBKICHUMH T4 SIKICHUMU
XAPAKTEPUCTUKAMU KHUIIIKOBOI MIKPOOGIOTH HE3WIEKHO Bif pizHOBHAY OapiaTpudHOI onepauii. Pesynsratu
onepallii, AKi HafgacTine BUKOHYIOTh y CBiTi (Roux-en-Y Gastric bypass, mini-gastric bypass, pykaBHa pe3eKlLiist
LUIYHKA), J€MOHCTPYIOTh Pi3Ky 3MiHY CIiBBiJHOIIICHHA MIKDOOHHX KIACTEPiB, IepeBaXHO Firmicutes, Bacterioi-
des Ta Escherichia, a TAKOX ITAPAMETPIB EKCIIPECii T€HIB 3a3HAYEHUX I'PYII MIKPOOPIaHi3MiB y Pi3Hi IIepiogn
I1iC/1A onepatii.

3 oIy Ha 3061IbIIEHHS KiTbKOCT] 6apiaTPUYHUX BTPYYaHb Y CBiTi aKTYaJIbBHUM € BUBYCHHS NATODi3i0I0r YHIX
MEXAHi3MiB B3d€MO3B’A3KiB MK MiKPOOPIaHi3MaMU JJIs OJIITIIEHHS PE3Y/IBIATIB XiPpypPridyHOIO JIIKYBAHHA OKU-
PiHHSA T2 PO3POOKU METOANKH IX TPOTHO3YBAHHIL

KII¥o4oBi ¢J10Ba: OXXKUPIiHHSA, MAIIEHTU 3 OKUPiHHAM, IUIYHKOBE IIYHTYBAHHS 110 METOAULII Roux-en-Y, focii-
JDKEHHS], iHIEKC MACH TiJIa, KUIIIKOBUM MiKpO6iOM, 3HIKEHHS BATH.
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