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OBjECTIVE — to design and implement a preventive approach aimed at reducing the incidence of postopera-
tive pancreatic fistulas and other complications following pancreatoduodenectomy in patients diagnosed with
cancer of the pancreatic head and periampullary region.

MATERIALS AND METHODS. The present study involved the analysis of treatment outcomes for a cohort of 370
patients diagnosed with cancer of the pancreatic head and periampullary region who underwent pancre-
atoduodenectomy during the years 2015—2021. Between November 2018 and December 2021, a total of
141 patients were operated on using our modified pancreatic fistula risk score, an evaluation of preoperative
sarcopenia status, and our risk mitigation strategies aimed at minimising postoperative complications. These
patients made up the main group. The comparison group included a total of 229 patients. The surgical pro-
cedures were conducted between January 2015 and October 2018, employing generally accepted methods.
However, the risk evaluation of potential pancreatic fistulas, the presence of sarcopenia, and the implementa-
tion of suggested prevention strategies were not taken into account.

ResuLrs. The incidence of postoperative complications was significantly higher in the comparison group, with
complications occurring in 94 (41.0 %) patients, while in the main group, complications occurred in 43 (30.5 %)
patients (x>=4.1, p=0.04). In the main group, a total of 16 (11.3%) patients experienced a clinically relevant
grade B postoperative pancreatic fistula, which was significantly lower than in the comparison group, where the
grade B or grade C fistula occurred in 64 (27.9%) patients (x%>=14.2; p=0.0002). In the main group, 2 patients
died; the mortality rate was 1.4 %. In the comparison group, 5 patients died, and the mortality rate was 2.2 %. This
rate was shown to be higher (¥2=0.27; p=0.6) when compared to the main group.

Concrusions. The implemented approach demonstrated a substantial reduction in the incidence of postopera-
tive pancreatic fistulas from 27.9 % to 11.3 %, the number of postoperative complications from 41.0 % to 30.5 %,
and mortality from 2.2 % to 1.4 %.
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The number of patients with pancreatic cancer, both  resection of the tumour and the administration of
throughout the world and in our country, is growing  chemotherapy.

over time [4, 5, 24]. The only chance for recovery Pancreatoduodenectomy is the only radical meth-
or prolonging life in this difficult category of pa- od of treatment for patients diagnosed with cancer
tients is combined treatment with radical surgical of the pancreatic head and periampullary region.
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Despite global advances in pancreatic surgery, the
5-year survival rate has remained rather low, reach-
ing a maximum of 15 % until recent times. It is widely
acknowledged that malignant pancreatic tumours are
asystemic disease. A crucial aspect of enhancing long-
term outcomes involves implementing a multimodal
approach that incorporates adjuvant chemotherapy,
which is a mandatory step in the comprehensive man-
agement of this category of patients [24, 28].

Despite the achievements in pancreatobiliary
surgery, the frequency of complications after pan-
creatoduodenectomy, even in high — volume world
centres, remains high and reaches 20—60 %, with
a postoperative mortality of up to 5% [7, 28].

An important factor in pancreatic cancer is that
postoperative complications have an impact on pa-
tient survival, given the fact that the general pa-
tient’s condition in the postoperative period affects
the timely administration of adjuvant chemotherapy.

Therefore, prevention of postoperative complica-
tions and timely administration of chemotherapy
can improve oncological outcomes [15].

The most dangerous complication after pancre-
atoduodenectomy is postoperative pancreatic fis-
tula (POPF), which, according to the literature,
occurs in 5—40 % of patients after pancreatoduo-
denectomy. The development of POPF can lead to
the occurrence of other life-threatening complica-
tions, such as postoperative bleeding, delayed gas-
tric emptying, the failure of gastroenteroanastomo-
sis, and severe infectious complications, which can
have fatal consequences. Mortality after post-pan-
createctomy haemorrhage reaches 30 to 50 %; this
complication occurs most often during the develop-
ment of a postoperative pancreatic fistula and septic
complications due to the fistula [8, 11, 17].

Thus, it is very important not only to recognize
and treat complications but also to predict their oc-
currence and work out methods aimed at prevent-
ing the development of postoperative complications
before and during surgery [1].

To date, there are no effective general methods
for preventing the development of postoperative
pancreatic fistulas.

Currently, the world knows several scoring sys-
tems for predicting the risk of postoperative pan-
creatic fistula occurrence (pancreatic fistula risk
score), which take into account both preoperative
and intraoperative risk factors. A risk score that
takes into account intraoperative assessment of
pancreatic density, type of pathology, pancreatic
duct diameter, and intraoperative blood loss was
proposed by Mark Callery and presented in 2011
[9]. These indicators are significant risk factors for
the occurrence of postoperative pancreatic fistulas.
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We believe that determining the density of the
pancreatic remnant through intraoperative palpa-
tion, followed by a final assessment of its hardness
or softness, is subjective. Based on our surgical ob-
servations, it is evident that the pancreas frequently
exhibits increased density upon palpation. However,
this finding should not be attributed to long-term
structural cellular changes in the pancreatic pa-
renchyma. In fact, it is primarily caused by inflam-
mation and swelling of the pancreas following the
placement of endobiliary stents in patients with bile
duct tumour obstruction. In order to objectify the
indicators, we have suggested the assessment of pan-
creatic fibrosis in a section of the pancreatic gland
tissue during surgery. This routine practice allows
us to determine the resection status and inspect the
resection margin for the presence of malignant cells.

We also identified statistically significant meta-
bolic risk factors for the occurrence of postoperative
pancreatic fistulas and postoperative complications.

Since 1989, the world has become aware of such
an indicator of a patient’s nutritional status as sar-
copenia. According to the World Sarcopenia and
Cachexia Association, sarcopenia is a condition as-
sociated with the loss of muscle tissue, muscle mass,
and function. Sarcopenia is a degenerative loss of
skeletal muscle mass that can be quantified using
axial slices on computed tomography (CT) by mea-
suring the area of the psoas major muscle at the level
of the third lumbar vertebra and muscle tissue den-
sity [10]. A number of studies have shown that sar-
copenia has an effect on the occurrence of postop-
erative complications and postoperative pancreatic
fistula in patients after pancreatic resections and
may be associated with a poor prognosis in patients
with pancreatic adenocarcinoma [12—14, 27].

Therefore, the ability to predict the occurrence
of pancreatic fistulas and other postoperative com-
plications in patients with cancer of the pancreatic
head and periampullary region after pancreato-
duodenectomy, along with the development of risk
mitigation strategies aimed at preventing such com-
plications, can potentially improve treatment out-
comes and oncological results.

OBJECTIVE — to design and implement a preven-
tive approach aimed at reducing the incidence of
postoperative pancreatic fistulas and other compli-
cations following pancreatoduodenectomy in pa-
tients diagnosed with cancer of the pancreatic head
and periampullary region.

Materials and methods

The present study includes an analysis of treatment
outcomes in a cohort of 370 patients diagnosed with
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cancer of the pancreatic head and periampullary re-
gion. The patients underwent pancreatoduodenec-
tomy during the period 2015—2021. The average
age of the participants was 56.9 9.4 years, ranging
from 27 to 82.

The findings from our earlier investigations indi-
cate a notable association between sarcopenia and
an increased incidence of postoperative pancreatic
fistulas (grades B and C), as well as a higher fre-
quency of postoperative complications. Based on
the available data, it can be shown that the occur-
rence of sarcopenia exhibited a notable impact on
the incidence of postoperative pancreatic fistula
(POPF) and other complications following pan-
creatoduodenectomy [2, 3]. The presence of sarco-
penia in patients was found to be associated with
a statistically significant increase in the incidence of
clinically relevant postoperative pancreatic fistulas.
Consequently, a series of measures were taken for
patients with sarcopenia with the aim of improving
their sarcopenic profile before surgery.

We implemented our modification of the pancre-
atic fistula risk score in clinical practice. Prior to the
surgical procedure, we conducted examinations to
determine the presence of sarcopenia. Based on the
identified risk of a postoperative pancreatic fistula,
we adjusted our surgical tactics accordingly.

Patients were divided into two groups. Since No-
vember 2018, we have used our risk mitigation strate-
gies to decrease the occurrence of postoperative pan-
creatic fistulas and other postoperative complications
in patients following pancreatoduodenectomy.

According to the suggested preventive approach,
a total of 141 patients were operated on in the pe-
riod from November 2018 to December 2021, which
made up the main group. The comparison group
consisted of 229 patients who were operated on
from January 2015 to October 2018. In patients in
the comparison group, we did not assess the risk of
postoperative pancreatic fistulas or the presence of
sarcopenia; pancreatojejunostomies were performed
depending on the preferences of the operating sur-
geon. These groups were compared by gender, tu-
mour location, stage of the disease, presence of con-
comitant pathology, and number of extended resec-
tions of the pancreas.

The study was conducted according to guidelines
implemented in consideration of GCP-ICH and the
Declaration of Helsinki. All participants gave writ-
ten informed consent.

All patients underwent a standard examination
before surgery, which included a computed tomog-
raphy scan with intravenous contrast no later than
4 weeks before surgery.

In the main group, we additionally determined
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the presence of sarcopenia by computer tomography
before surgery. In our work, we used the definition
of Hounsfield Units Average Calculation (HUAC)
to calculate the level of sarcopenia: the average cal-
culation of Hounsfield units using the OsiriX 9 pro-
gram. For men, the presence of sarcopenia was con-
sidered when the HUAC value was less than 18.8,
and for women, when the HUAC was less than 20.3.

We defined pancreatic fistula according to the
International Study Group on Pancreatic Fistula
(ISGPF), which was published in 2005 and revised
in 2016 [8].

In our opinion, the existing pancreatic fistula
risk score incorporates a subjective evaluation of
the pancreatic density as it takes into account only
its softness and hardness. In this study, we suggest
a technique to determine the density of pancreatic
tissue intraoperatively by using pathomorphologi-
cal investigation. It allows for the establishment of
the extent of fibrosis.

During pancreatoduodenectomy, a section of the
tissue of the pancreatic stump was excised along the
resection margin after pancreatic transection. Sub-
sequently, an intraoperative pathomorphological
investigation was conducted. The studied material
was analysed to evaluate the «purity of the section»
by detecting the presence of tumour cells, and the
extent of pancreatic fibrosis was measured.

The resection margin was subjected to intraop-
erative evaluation using the standard method of ob-
taining a frozen section on a cryotome. At this stage,
it was important to get the entire cross-sectional
area of the pancreas for a more accurate assessment.
The specimen, which was exposed to hematoxylin-
eosin staining, was examined using the Olympus
BX-43 light microscope. During microscopic ex-
amination, the extent of fibrosis in the specimen
was evaluated using the Avtandilov ocular grid. In
most cases, the pancreas consisted of about 5% of
fibrous tissue. In patients with chronic pancreatitis,
the percentage of fibrous tissue increased to 90 %.

The density of the gland was determined based
on the extent of fibrosis [21]. If the level of fibrosis
was less than 15 %, this gland was considered soft
(Fig. 1).

If the level of fibrosis was 15—30 %, this pancreas
was considered a gland of moderate density (Fig. 2).

If the level of pancreatic fibrosis was more than
30 %, this gland was considered firm (Fig. 3).

Thus, taking into account the aforementioned
factors, we developed our modification of the pan-
creatic fistula risk score, which is presented in the
Table.

The range of points varies from 0 to 10. 7 points
or more indicate a high risk of pancreatic fistula.
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Figure 1. Frozen section of pancreatic tissue.
Fibrosis 5 %. Hematoxylin-eosin staining, x 100
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Figure 3. Frozen section of pancreatic tissue.
Fibrosis 95 %. Heme-eosin staining, x 100

We developed surgical tactics aimed at prevent-
ing the occurrence of postoperative pancreatic fis-
tulas. In patients with a high risk of postoperative
pancreatic fistula, we consider it expedient to per-
form pancreatojejunostomy with external drainage
of the main pancreatic duct (MPD) during the re-
construction after pancreatoduodenectomy.

Patients with a scoring range of 4 to 6 were clas-
sified as having an intermediate risk and requiring
duct-to-mucosa pancreatojejunostomy or pancre-
atojejunostomy with the invagination technique.
According to our previous studies, this type of pan-
creatojejunal anastomosis resulted in the lowest
number of postoperative pancreatic fistulas.

For cases with a low risk level (defined as a num-
ber of points less than 4), the decision about the
type of pancreatic anastomosis to be done was left
to the discretion of the operating surgeon.

If sarcopenia was found in the patient during
the preoperative CT scan, appropriate nutritional
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Figure 2. Frozen section of pancreatic tissue.
Fibrosis 30 %. Heme-eosin staining, x 100

Table. Our modification
of the pancreatic fistula risk score

Risk factor Points
Pathology
Pancreatic adenocarcinoma or pancreatitis 0

Adenocarcinoma of the major duodenal papilla,
distal part of the common bile duct, duodenum, 1
cystic tumours, neuroendocrine tumours

Pancreatic duct diameter, mm

25 0
4 1
3 2
2 3
<1 4

Intraoperative blood loss, ml

<400 0
401—-700 1
701—1000 2
>1000 3

Pancreatic fibrosis, %

<15 2
15—30 1
>30 0

support and a series of procedures were adminis-
tered during the preoperative phase to address the
sarcopenic condition.

Statistical analysis. The obtained data were com-
puterized and compiled into a common database.
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Mathematical data processing methods were used to
specify potential risk factors for postoperative com-
plications. The existence of a relationship between
the specified factors and the frequency of complica-
tions was studied using the analysis of tables of pro-
portions and proportions using the chi-square test.
The Student’s test was used to assess the reliability
of the difference in indicators. The difference was
considered significant at p <0.05.

To evaluate the immediate results of surgical
treatment, we used indicators of hospital mortality
as well as the percentage of patients with a com-
plicated course. To assess the long-term results of
treatment, 1-, 3-, and 5-year survival rates were
used, which were calculated using the Kaplan-Mei-
er procedure. Survival curves were compared using
the Lorang LR test. All calculations were performed
using MS Excel, Osirix 9, and GraphPad Prism 7.

Results

Out of 370 operated patients, adenocarcinoma of
the pancreatic head was diagnosed in 226 (61.1 %)
patients, adenocarcinoma of the ampulla of Vater —
in 108 (29.2 %) patients, and adenocarcinoma of the
distal part of the common bile duct — in 36 (9.7 %)
patients. The main group consisted of 141 patients.

In the main group, according to our pancreatic
fistula risk score, 61 (43.3 %) patients had a high
risk of pancreatic fistula, 46 (32.6 %) had an inter-
mediate risk, and 34 (24.1 %) had a low risk. The
groups were comparable in terms of the age of the
patients, stage of the disease, and concomitant pa-
thology. Operation time, overall blood loss, and
length of hospital stay were comparable in both
groups. The number of patients with sarcopenia was
not significantly different in both groups.

In the main group, postoperative complications
were observed in 43 (30.5 %) patients. A postopera-
tive pancreatic fistula of grade B or grade C was de-
tected in 16 (11.3%) patients. Acute postoperative
pancreatitis occurred in 8 (5.7 %) patients. 2 (1.4 %)
patients had gastrointestinal bleeding, which was
treated conservatively. Delayed gastric emptying was
reported in 7 (5.7 %) patients, and lymphorrhea was
noted in 3 (2.1%) patients. 3 (2.1 %) patients had
postoperative wound infections. In the main group,
2 patients died, resulting in a mortality rate of 1.4 %.

In the comparison group, postoperative compli-
cations occurred in 94 (41.0 %) patients. A post-
operative pancreatic fistula of grade B or grade
C was observed in 64 (27.9%) patients. Delayed
gastric emptying was reported in 6 (2.6 %) patients.
43 (18.8 %) patients had infectious complications,
and postpancreatectomy haemorrhage was noted
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in 14 (6.1 %) patients. In the comparison group,
5 (2.2%) patients died from septic complications
due to a postoperative pancreatic fistula of grade C.

The level of postoperative complications was sig-
nificantly higher in the comparison group (3> =4.1;
p=0.04). Clinically relevant gr. B or gr. C pancre-
atic fistulas occurred in 64 patients in the compari-
son group, which is significantly higher than in the
main group, where gr. B or gr. C fistulas occurred in
11 patients (y?=14.2; p=0.0002).

In the comparison group, 5 patients died, result-
ing in a mortality rate of 2.2 %. The implemented
preventive approach demonstrated a substantial
reduction in the mortality rate from 2.2 % to 1.4 %
(x*=0.27; p=0.6) in patients with cancer of the
pancreatic head and periampullary region after pan-
creatoduodenectomy.

Discussion

One of the most important factors in the occur-
rence of postoperative complications and mortality
after pancreatoduodenectomy is the formation of
the postoperative pancreatic fistula, which remains
the «Achilles heel» of pancreatic surgery. Despite
the improvement of surgical techniques, the rate of
postoperative pancreatic fistula, even in high-vol-
ume world centres of pancreatic surgery, remains
high at 5—40 % [18].

There are many studies that confirm the influ-
ence of such factors as a body mass index above
25 kg/m?, pancreatojejunostomy technique, the use
of pancreatic stents, intra-abdominal drains, and so-
matostatin analogues on the occurrence of POPE.
However, to date, no standard methods aimed at
minimizing the risk of postoperative pancreatic fis-
tulas have been developed [18].

In contemporary medical practice, several scor-
ing systems have been developed to determine the
risk of postoperative pancreatic fistulas. They take
into account both preoperative and intraoperative
assessments of several parameters. It is essential
to implement all available methods and strategies
in order to minimize the likelihood of POPF in
patients with a high risk of this complication. The
density of the pancreatic parenchyma, namely its
soft texture, is widely recognized as a prominent
risk factor in the pathogenesis of pancreatic fistu-
las. The findings of many studies conducted by M.
Timothy, T. Pawlik, and other authors have demon-
strated a notable correlation between the soft struc-
ture of the gland and a substantial increase in the
risk of postoperative pancreatic fistula [6, 22, 29].
Mark P. Callery included the criterion of the pan-
creatic structure, which is assessed intraoperatively

General Surgery 3azansuaxipypeisn * 2023 ¢ Ne2 (5)



by the surgeon during palpation of the pancreas, in
his pancreatic fistula risk score. However, in our
opinion, the evaluation of this indicator is subjec-
tive, and in cases of pancreatitis, tissue density may
change, which prompts the search for an objective
assessment of pancreatic density.

P. Pessaux et al. proposed the use of external
drainage of the MPD during the reconstructive
stage of pancreatoduodenectomy in order to reduce
the risk of pancreatic fistulas. His prospective mul-
ticenter randomized trials showed a significant re-
duction in the incidence of pancreatic fistulas from
42 to 26 % (p=0.034). Similar results were con-
firmed by Yoh K. et al. [29].

Clinical randomized trials have been conducted
and published and have shown the benefits of using
pancreatic stents in reducing the number of cases of
postoperative pancreatic fistula compared to pan-
creatojejunostomy without stenting of the MPD.
Recent data suggest that an external stent placed
through the pancreatojejunoanastomosis does not
reduce the frequency of postoperative pancreatic
fistula in patients of all risk categories, instead pro-
viding a real benefit only to those patients who are
considered a high-risk group [6]. We also consider it
necessary to perform pancreatojejunostomy with an
external pancreatic stent only in high-risk patients.

There is no clear position regarding the use of an
external stent in the category of patients with inter-
mediate risk [17].

In our research, we obtained comparable results,
which allowed us to recommend pancreatojejuno-
anastomosis with external MPD drainage in patients
with a high risk of pancreatic fistula occurrence.

Data from many studies report that drainage of
pancreatic juice from the area of pancreatojejunal
anastomosis (with a stent placed in the MPD) is an
effective method that promotes healing of the anas-
tomotic site and prevents trypsin irritation of the
pancreatic stump and the anastomotic site in the
early postoperative period, thereby reducing the
incidence of postoperative pancreatic fistulas [17].
There are also randomized studies on the use of in-
ternal stents. But compared to the internal stent,
the external stent has advantages in that it allows
for more complete drainage of the pancreatic juice
from the area of the pancreatojejunoanastomosis
and prevents the activation of pancreatic enzymes
by bile and pancreatic trypsin from corroding the
anastomotic site during the early stages of pancre-
atic surgery. According to the literature, there are
also negative aspects of the use of external drainage
for pancreatojejunal anastomosis. The authors also
reported the development of complications related
to the stent: bending of the stent, its dislocation, or
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obstruction [17]. In our study, we observed only
stent obstruction in 2 patients; the patency of the
stents was restored, and this did not affect the gen-
eral condition of the patients in the postoperative
period or the outcome of treatment. As for the inter-
nal stent, according to the literature, it is impossible
to control the position of the stent, and its migra-
tion occurs very often. Randomized studies have
shown no advantages of internal stents in reduc-
ing the number of postoperative pancreatic fistulas
[18]. In our practice, we perform pancreatojejunos-
tomy with external drainage of the MPD.

There are many global studies that have shown
a reliable influence of the presence of sarcopenia
on the occurrence of postoperative complications,
on the level of infectious complications, and on
the occurrence of postoperative pancreatic fistulas
in patients with pancreatic cancer after pancreatic
resections [22]. According to Tosei Takagi et al.,
sarcopenia is an objective and reliable preoperative
predictor of postoperative infectious complications
after pancreatic resections [25]. According to their
study, sarcopenia, preoperative biliary drainage,
blood loss, and the soft pancreas are reliable risk
factors for postoperative infectious complications.

N. Yasunori and K. Tanaka showed a significant
increase in the number of pancreatic fistulas after
pancreatoduodenectomy in patients with sarcope-
nia [19, 26]. Youngju Ryu showed in his study that
sarcopenia is the only independent risk factor for
clinically relevant POPF after pancreatoduodenec-
tomy in patients with cancer of the pancreatic head
on multivariable analysis [23]. Jang M. and co-au-
thors, in their study, proved the impact of sarcope-
nia and visceral obesity on postoperative pancreatic
fistulas after pancreaticoduodenectomy [16].

According to a multicenter study published by
Pecorelli, sarcopenic obesity is associated with
a failure to prevent major complications in patients
who undergo pancreaticoduodenectomy for pancre-
atic cancer [20]. We obtained similar results and in-
cluded the determination of sarcopenia in the com-
pulsory preoperative examination of patients, with
the mandatory therapy for patients with sarcopenia
aimed at improving the patient’s sarcopenic profile
and preparing the patient for surgery.

As aresult, the detection of sarcopenia in patients
before surgery, assessment of pancreatic parenchy-
mal fibrosis, and incorporation of this parameter into
our modified pancreatic fistula risk score, along with
the implementation of our mitigation strategies, in-
cluding changes in preoperative and intraoperative
tactics, contributed to the improvement of treat-
ment outcomes for patients diagnosed with cancer
of the pancreatic head and periampullary region.
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Conclusions

The implemented preventive approach demonstrat-
ed a substantial reduction in the incidence of post-
operative pancreatic fistulas from 27.9 % to 11.3 %,
the number of postoperative complications from
41.0 % to 30.5 %, and mortality from 2.2 % to 1.4 %
in patients with cancer of the pancreatic head and
periampullary region after pancreatoduodenectomy.

The use of our modified pancreatic fistula risk
score and the adoption of appropriate surgical tac-
tics have the potential to improve the results of sur-
gical treatment for patients diagnosed with cancer
of the pancreatic head and periampullary region af-
ter pancreatoduodenectomy.
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Crparerii npo@diTaKTUKN BUHUKHCHHS
HiC/IONIEPALIMHOL ITAHKPEATUYHOI HOPHUILi
Y HAL[i€EHTIB IIiC/IA IAHKPEATOAYOJEHEKTOMI

B. M. Konyak !, JI. O. Ilepepsa !, B. O. Kponebuuupkmii !,
B. B. Xanenxo !, II. A. Azaznos !, 3. 1O. Toi060p 2

! Hartiomampauit incTuTyT Xipyprii Ta Tpancmmantosorii imeni O. O. Ilaximosa, Kuis

2 Hartionanbanii meamunwii yaisepcutet imesi O. O. Boromoubis, Kuis

MeTa — pPO3POOUTU CUCTEMY 3aXOJiB, IKA A€ 3MOTY 3HU3UTHU YACTOTY BUHMKHEHHS MiCJIAONEPALIiFHOL ITaH-
KPE€ATUYHOL HOPULIi Ta KUIbKICTb IiC/IAONEPALIIMHNX YCKIAAHEHD [1iC/I BAKOHAHHA IIAHKPEATOAYOACHEKTOMIL

Marepiaau Ta MeTOOH. [IpOaHAIiI30BAHO PE3Y/IBIATH JIIKYBAHHS Y Bi/liTi Xipyprii HiZIIIUTyHKOBOI 3271031 T4 )KOB-
YHMX IIPOTOK HallioHAIbHOTO iHCTUTYTY Xipyprii Ta TpanciuranTosorii imeni O.0. animosa B 2015—2021 pp.
370 XBOPHX MiC/IA HAHKPEATOAYOAEHEKTOMIL 3a nepioy i3 mmcronaga 2018 p. go rpyana 2021 p. npoonepoBaHoO
141 XBOpOI'o 3 BUKOPUCTAHHSAM PO3POOIEHOI HAMH KN PU3HMKY BUHUKHEHHS [IC/SI0NIEPALiHHOI ITAaHKPEa-
TUYHOI HOPULH, OLIiIHKOIO HASIBHOCTi CAPKOIICHII T4 3ACTOCYBAHHAM IIPO(PUIAKTUYHUX 3aXO/1iB /IS 3MEHIIICHHS
KUIBKOCT] MiC/II0NEPaifiHuX YCKIaAHEHD. Lli XBOPi yTBOPW/IN OCHOBHY I'PYILY. Y I'PYITy IIOPIiBHAHHA 3A7Ty4€HO
229 XBOpUX, IPOONEPOBAHUX Y NEPIO i3 ciuna 2015 p. 1o KoBTHA 2018 p. 32 3arAIBHONPUITHATUMYA METO/IH-
KaMM 6€3 OL{HIOBAHHS PHU3UKYy BUHUKHEHHS [MAHKPEATUYHOI HOPULLi, HASBHOCTI CAPKOIICHII T4 3ACTOCYBAHHS
BIITOBITHUX NPO(MUIAKTUYHUX 32XO/IiB.

PesyabTaTn. PiBeHDb MiC/IAONEPALIITHUX YCKIAAHEHD OYB CTATUCTUYHO 3HAYYIO BUILIMM Yy I'DYIIi MOPiBHAHHA
(¥ 94 (41,0%) Ta 43 (30,5 %) xBOpUX, ¥>=4,1; p=0,04). KIiHIYHO 3HAYYIIA MiC/SIONEPAITiiiHa TAHKPEATHIHA
HOPHI cTyrieHs B Bunnxia y 16 (11,3 %) nanieHTiB OCHOBHOI I'PYIIH, 10 6Y/IO CTATUCTUYHO 3HAYYIIIO MEHIIIC,
HDK y TPYTI IOPIBHSHHS, B sIKi¥ HOpuIis cTymnieHs B a6o C BuHuka y 64 (27,9 %) xsopux (x> = 14,2; p=0,0002).
B ocHOBHIN rpy1ii MOMEP/Io 2 XBOPUX (JIETANBHICTb — 1,4 %), y IPyIli NOPiBHAHHA — 5 (JIETAIBHICTL — 2,2 %,
1>=0,27,p=0,6).

BucHOBKH. PO3p06s1€HA CUCTEMA 3aXO/IiB JJaId 3MOI'y CTATUCTUYHO 3HAYYINO 3MEHIINTH KUIBKICTh BUMA/IKIB
MiCIAONEPALIMHOI HAHKPEATUYHOI HOPULI (3 27,9 10 11,3 %), KUIbKICTb MiCA0NEPALIMHUX YCKIAAHEHD (3 41,0
210 30,5 %) i 3BHU3UTH JIETAILHICTD (3 2,2 10 1,4 %).

KII¥04oBi CJ10Ba: CApKOIIECHis, MAHKPEATOAYOJEHEKTOMIs, KA PU3UKY BUHUKHEHHS ITAHKPEATUYHO! HOPHIIL.
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