REVIEWS Ozrsa0u

UDC 616.33-089.843-06(048.8)
DOI http://doi.org/10.30978/GS-2021-1-60

ISSN 2786-5584 (Print)
ISSN 2786-5592 (Online)

Early and late complications
after gastric bypass: A literature review

V. O. Nevmerzhytskyi

Bogomolets National Medical University, Kyiv

DA Viktor Nevmerzhytskyi: vasurgeon@ukr.net

V.O. NevmerzhytsKyi, http://orcid.org/0000-0003-1427-9498

Opver the last few decades, excess weight and obesity have become a considerable health problem that has a last-
ing impact on communities worldwide. According to the WHO, about 1.9 billion people over the age of 18 are
overweight [32]. Obesity accounted for about 4.7 million premature deaths in 2017. Globally, obesity was associ-
ated with an increase in mortality rate from 4.5 9% in 1990 to 8 % in 2017 [32]. Bariatric surgery is currently recog-
nized as the most effective treatment option for morbid obesity. Over the past 10 years, gastric bypass surgery has
proved more effective than any other surgical methods due to its optimal metabolic effects.

The aim of the review is to carry out an analysis of literature data in order to identify main complications after
gastric bypass in patients with obesity.

The complication rate after bariatric surgery decreased from 10.5% in 1993 to 7.6% in 2006 [3]. The mortality rate
after bariatric surgery was 0.08 % within 30 days after surgery and 0.31 % after 30 days [13]. According to the BOLD
study (2010), for 57,918 bariatric operations, the complication rate was 6,240 (10.77 %) and the mortality rate was
78 (0.135 %), within 30 days after surgery — 0.089 %, within 90 days after surgery — 0.112%. Roux-en-Y Gastric
Bypass (RYGB) was carried out in 30,864 cases, and 4,588 (14.87 %) patients developed postoperative complications.
Early complications include anastomotic leaks (0—5,6 % for laparoscopic approach and 1,6—2,6 % — for laparoto-
my), small bowel obstruction caused by a blood clot (0—0,5 %), bleeding from the sutures (1,5 %), and thromboem-
bolic complications (0,2—5 %). Late complications include stenosis of the gastrointestinal tract (3—27 %), marginal
ulceration (MU) — 0,6—16%, an incarcerated Petersen’s space hernia — 2,51 %, perforation of the stomach and
small intestine (1—2 %), gastrogastric fistula formation — 1,5—6,0 %, weight regain (to 17,1 %).

Increasing global demand for bariatric surgery as the best option for the management of excess weight and obe-
sity necessitates more detailed investigation of possible complications it may induce. Therefore, further research
is required to develop and study new effective methods for prevention and treatment of complications after
surgical treatment of patients with morbid obesity.

KEYWORDS
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Over the last few decades, excess weight and obe-
sity have become a considerable health problem that
has a lasting impact on communities worldwide. Ac-
cording to the WHO, about 1.9 billion people over
the age of 18 are overweight [32]. Obesity account-
ed for about 4.7 million premature deaths in 2017.
Globally, obesity was associated with an increase
in mortality rate from 4.5 % in 1990 to 8 % in 2017
[32]. Bariatric surgery is currently recognized as the
most effective treatment option for morbid obesity.
Over the past 10 years, gastric bypass (GBP) sur-
gery has proved more effective than any other sur-
gical methods due to its optimal metabolic effects.
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According to the latest global statistics, presented in
the statistical report «Fifth IFSO Global Registry
Report 2019», which included data from 61 coun-
tries, 833,687 bariatric operations were performed
between 2014 and 2018. However, a respective
structural analysis was carried out for the period
2015—2018. Tt showed that 520,983 bariatric op-
erations were performed within this time frame, in-
cluding 305,242 (58.6 %) operations done as a sleeve
gastrectomy, 162,613 (31.2 %) gastric bypass sur-
geries, 21,613 (4.1 %) mini-gastric bypass surger-
ies, 19,255 (3.7 %) gastric banding procedures and
8,665 (1.7 %) other surgical interventions. The vast
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majority of operations (99.1 %) were conducted us-
ing laparoscopic abdominal access technique [13].

The complication rate after bariatric surgery
decreased from 10.5% in 1993 to 7.6% in 2006
[3]. The mortality rate after bariatric surgery was
0.08 % within 30 days after surgery and 0.31 % after
30 days [13]. According to the BOLD study (2010),
for 57,918 bariatric operations, the complication
rate was 6,240 (10.77 %) and the mortality rate
was 78 (0.135 %), within 30 days after surgery —
0.089 %, within 90 days after surgery — 0.112 %.
Roux-en-Y Gastric Bypass (RYGB) was carried out
in 30,864 cases, and 4,588 (14.87 %) patients devel-
oped postoperative complications [24].

Early complications include anastomotic leaks,
small bowel obstruction caused by a blood clot,
bleeding from the sutures, and thromboembolic
complications [9].

Late complications include stenosis of the gas-
trointestinal tract, gallstone disease, marginal ul-
ceration (MU), an incarcerated Petersen’s space
hernia, intussusception, perforation of the stomach
and small intestine, gastrogastric fistula (GGF)
formation, weight regain, lack of vitamins and mi-
croelements [6].

According to various statistical data, anasto-
motic leakage (AL) after gastric bypass surgery is
0—5.6 % for laparoscopic GBP and 1.6—2.6 % for
open GBP. In specialized bariatric centers, this vari-
able reaches 1.5% [1, 6, 19, 23, 32].

According to the day of appearance, AL can be
divided into early (within 4 days after surgery),
medium-term (between day 5 to 9 after surgery),
late (after 10 or more days) [19, 24, 52]. According
to the severity, AL can be graded as type I, which is
manifested by a small defect with or without minor
systemic disorders, and type II, which is diagnosed
when large defects with systemic manifestations or
air-fluid accumulation in the abdominal cavity are
observed. Anastomotic leaks can be localized around
the sites of the gastrojejunal anastomosis (53.3 %),
staple lines on the gastric pouch (18.3%), staple
lines in the place of the jejunal transection (15.0 %),
the jejunojejunal anastomosis (5.5%) and staple
lines on the excluded gastric remnant (1.7 %) [19].
The development of AL is influenced by mechanical
and ischemic factors that interfere with the normal
healing process. However, another complicating fac-
tor is associated with an increase in pressure within
the stomach and small intestine, which results in
greater tension along the suture [42, 67]. Other fac-
tors that may contribute to the development of this
complication are advanced age over 50 years, male
gender, BMI> 50 kg/m? and previous bariatric sur-
gery [28]. Anastomotic leaks that appear in the first
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5 days after surgery are most often linked to the ap-
plication of improper operation technique, and those
that develop after 5 days are most likely the result of
local ischemia or infection [5]. To prevent the occur-
rence of AL, various techniques are currently used
for suture reinforcement with fibrin sealant [9]. An
important factor that reduces the incidence of AL is
the experience of the surgeon. The study of L. El-
Kadre et al. (2013) that included 2,281 patients,
who underwent laparoscopic RYGB, revealed that
after 500 surgical procedures, the operation time and
postoperative complication rates reduced. The mor-
tality rate was 0.43 %, the main cause of death was
pulmonary embolism and AL (0.14 % each) [26].

Surgery is the gold standard of AL treatment.
Surgical treatment includes restoration of the gas-
trointestinal tract integrity, drainage of the abdom-
inal cavity and prevention of future complications
[32]. Endoscopic interventions are used in both
the diagnosis and treatment of AL. The endoscopic
therapy includes stent placement at the defect site,
defect clipping, AL site drainage, Vacuum-Assisted
Closure therapy, and fibrin sealant injections [66].
During endoscopic interventions, the technique
of vacuum-associated endoscopic drainage is also
used. A nasogastric tube with a sponge at the distal
end, which is fixed with sutures, is inserted. An en-
doscopic device is guided into the lumen of the or-
gan to place the sponge in it. Then a negative pres-
sure is created in the area of the defect through the
nasogastric tube to allow the sponge to absorb fluid
and remnants of the non-viable tissue. The pres-
sure ranges from —125 to =75 mm Hg. The sponge
should be changed every 3—4 days [37, 8]. The level
of full resolution is from 85 % to 100 % [37].

Acute mechanical bowel obstruction (BO)
caused by a blood clot is very rare (up to 0.5 %) after
laparoscopic RYGB. The most common localization
of BO is the site of the jejunojejunal anastomosis.
Most obstructions occur 2—5 days after surgery.
Computed tomography of the abdominal cavity is
the main method of diagnosing bowel obstruction,
including BO arising from a blood clot [35]. On radi-
ography of the organs of the abdominal cavity, there
are signs of intestinal obstruction, and the contrast
study of the gastrointestinal tract allows detecting
the distention of the stomach and jejunal loops [60].
In the cases described in the meta-analysis, patients
underwent relaparotomy with enterotomy and re-
moval of a blood clot from the lumen [53].

Postoperative bleeding after GBP occurs in
1.5 % of patients and is associated with high mor-
tality, increased hospital stays, and other compli-
cations [76]. Bleeding events are observed around
the sites of the gastric pouch (30 %), the excluded
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gastric remnant (40 %), and the jejunojejunal anas-
tomosis (30 %) [36]. Postoperative bleeding events
after GBP are identified as early and late (up to 30
days and after 30 days from the time of surgery).
From all bleeding events after RYGB, early bleed-
ing accounts for 71.4 % of all cases and usually ap-
pears after 3.2 days. 43 % of bleeding events occur
within 24 hours after surgery [36].

About 80 % of acute postoperative bleeds in pa-
tients after bariatric surgery stop on their own and
don’t require any medical attention [32]. Immedi-
ate administration of proton pump inhibitors is in-
dicated for patients with bleeding into the stomach
or intestine [6]. The patients with severe bleeding
require urgent surgical intervention. Endoscopic,
laparoscopic or open access techniques are used. If
the source of bleeding is in the organ cavity and is
accessible for endoscopic treatment, clipping or epi-
nephrine injection is performed. The use of electro-
surgery is not recommended due to the high risk of
perforation in the late period [29]. Indications for
surgery are impaired hemodynamics of the patient,
bleeding into the abdominal cavity, the bleeding site
is inaccessible for endoscopic treatment, or the en-
doscopist doesn’t have appropriate skills and train-
ing in endoscopic hemostasis techniques.

Both laparotomy and laparoscopy are used. The
main mission of the surgeon is to find the source of
bleeding, evacuate hematoma and perform hemosta-
sis [29]. Angioembolization of the left gastric artery
has been used in isolated studies to stop bleeding,
but due to the high risk of the gastric pouch isch-
emia, it is recommended only in case of ineffective
endoscopic treatment in patients with severe course
and contraindications for reoperation [30].

Internal herniation (IH) after RYGB occurs in
about 2.51 % of patients. Symptoms most often ap-
pear between 16—35 months [31]. According to
the location, hernias are most frequently detected
in the mesentery of the colon (69.0 %), Peterson’s
space (18.0 %), and at the site of the jejunojejunal
anastomosis (14.4 %). The mortality rate is 1.17 %.
The major risk factor for internal herniation is rapid
weight loss [32]. The studies indicate a reduction in
IH if the mesenteric defects are closed. The mesen-
teric defects are described as the places of the main
localization of IH. They include a defect in the mes-
entery of the colon, which is formed during surgery
and through which the alimentary loop passes, Pe-
terson’s space, which occurs between the mesentery
of the alimentary and biliopancreatic loops after the
jejunal loop transection and mobilization, as well
as jejunal defect, which can develop at the site of
the side-to-side jejunojejunal anastomosis which
is constructed by suturing the efferent loop to the
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afferent loop with interrupted sutures [9]. N. Geub-
bels et al. (2015) state that the best option is the
antecolic procedure with closure of all defects (Pe-
tersen’s space, jejunal defect) that reduces the inci-
dence of TH (1.0 %) [33]. Clinically, the most com-
mon manifestation was abdominal pain after meal
and it was noted in 24 (53.4 %) patients. Abdominal
pain syndrome with nausea was seen in 8 (17.8 %)
patients. Abdominal pain syndrome with nausea
and vomiting was observed in 8 (17.8 %) patients.
Acute abdominal pain was present in 2 (4.4 %) pa-
tients. Acute abdomen was noted in 1 (2.2 %) pa-
tient [38]. Amylase/lipase levels were higher in pa-
tients with acute obstruction than in patients with
chronic symptoms (64 % vs. 28 %). Patients with
biliopancreatic loop obstruction also had more el-
evated levels of amylase/lipase than patients with-
out obstruction (65 % vs. 21 %). The most elevated
levels were observed in acute obstruction of the
biliopancreatic loop (94 %) compared with acute
alimentary obstruction (27 %). It is evidence of the
existing link between increased amylase/lipase lev-
els and acute obstruction of the biliopancreatic loop
[70]. Instrumental examinations include abdominal
radiography and computed tomography of the ab-
dominal cavity. M. S. Altieri et al. (2015) developed
an algorithm for diagnosing TH in patients after
RYGB. The study included 52 patients with TH.
The findings of the study showed that the sensitiv-
ity of CT for the diagnosis of TH was 76 %, specific-
ity was 60 %. However, when the blood neutrophil
levels were included into the evaluation process, the
sensitivity increased to 96 % [48].

The onset of symptoms of intestinal obstruction
due to TH requires immediate surgical treatment.
Laparoscopic access is used at an early stage, when
there is no significant distention of the intestinal
loops. Laparotomy is recommended in case of severe
peritonitis. Typical TH sites should be checked. If
a hernia is found, it is fixed, and the defect is closed
with a continuous or non-absorbable purse-string
suture. When strangulation occurs, resection of the
unviable part of the intestine is performed with the
formation of anastomosis [16, 57].

Gastro-gastric fistulas occur in 1.5—6.0 %. The
causes of fistulas are insufficient transection of
the stomach, tissue ischemia, leakage of intestinal
contents into the excluded gastric remnant, the
presence of foreign objects (catgut and staples, im-
proper suturing) [40]. Gastro-gastric fistulas usu-
ally form 25 days after a diagnosed gastrojejunal
anastomotic failure. Gastro-gastric fistulas are clas-
sified as type 1 that are located at a distance of 2 cm
from the gastrojejunal anastomosis, and type 2 that
are located at a distance of less than 2 cm from the
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gastrojejunal anastomosis [10, 62]. L. Carrodeguas
et al. (2005) identified 6 main causes of Gastro-gas-
tric fistulas, including iatrogenic (incomplete gas-
tric transection, presence of perigastric fat included
in the transected tissue), gastrojejunal anastomotic
leaks, technical reasons, gastric wall tissue migra-
tion after surgery, ulceration and perforation, for-
eign body erosion resulting from the placement of
preanastomotic rings to prevent dilatation of the
anastomosis [10].

The tactics of treatment of patients with GGFs
include observation, conservative treatment, sur-
gery or endoscopic intervention. Observations are
recommended for patients with Gastro-gastric fistu-
las, which are accidentally found and do not cause
any discomfort [9]. Indications for surgical treat-
ment are ineffectiveness of conservative treatment,
worsening of symptoms that reduces the quality of
life of patients, weight gain or insufficient weight
loss, gastrointestinal bleeding associated with ulcers,
large Gastro-gastric fistulas [9]. The tactics depend
on the postoperative period, the cause, the presence
of the ulcer, and the patient’s general condition. The
type 1 Gastro-gastric fistulas require transection of
the fistula tract that is carried out vertically to the
gastrojejunal anastomosis. The type 2 Gastro-gastric
fistulas necessitate full resection of the fistula tract
and the gastrojejunal anastomosis which is followed
by the formation of a new anastomosis [62]. Lapa-
roscopic access is more optimal than laparotomy if
the operation is initially performed laparoscopically,
and Gastro-gastric fistulas are diagnosed at an early
stage, as late diagnosis reveals the distorted anatomy
due to inflammation and adhesions [18, 30]. Large
Gastro-gastric fistulas require surgical removal of
the excluded gastric remnant together with the fis-
tula tract [18, 64]. Endoscopic obturation of the fis-
tula tract opening is performed by using fibrin seal-
ant, suturing of the opening, and clipping [9, 29, 55].

Marginal ulceration is a defect of the mucous
membrane that penetrates through its muscular lay-
er around the sites of the alimentary loop, the gastric
pouch or excluded gastric remnant. They occur in
0.6—16.0 % [58, 15]. of patients after laparoscopic
RYGB, a certain number of patients with asymp-
tomatic ulcers should also be taken into account.
In a study by A. Csendes et al. (2009), 315 patients
underwent Esophagogastroduodenoscopy 1 month
and 17 months after laparoscopic RYGB. Marginal
ulceration was diagnosed in 25 patients (6.0 %) af-
ter 1 month, 7 of whom were asymptomatic. After
17 months, only 1 new ulcer and 1 recurrent ulcer
were diagnosed after Proton-pump inhbitor ther-
apy [20]. From 9% to 33 % of patients with MU
require surgical treatment [58, 20, 11]. Marginal
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ulcers complicated by perforation are found in about
1—2 % of patients after RYGB, whereas 20 % of MU
turn out to be complicated by perforation [15]. They
most commonly occur between 3 and 24 months af-
ter surgery. About 20 % of perforations occur in pa-
tients with asymptomatic MU, and risk factors are
nonsteroidal anti-inflammatory drug, smoking, and
glucocorticosteroids [27]. The treatment is surgical,
open or laparoscopic, with drainage of the abdominal
cavity and suturing of the defect. In the group oper-
ated laparoscopically, 1 patient developed hydro-
thorax, which required drainage under ultrasound
control. In the group of laparotomies, 1 patient de-
veloped pulmonary embolism, and 1 patient died of
sepsis and multiple organ failure [39].

About 5% of ulcers that form after laparoscop-
ic RYGB are complicated by bleeding, with acute
massive bleeding developing in 1.1—4.0 % [25, 54].
Administration of anticoagulants or antiplatelets
increases the risk. Conservative tactics include in-
travenous access, infusion therapy, and transfusion
if needed. Insertion of a nasogastric tube is avoided.
Urgent EGD is recommended if the patient has
stable hemodynamics, with clipping or epinephrine
injection. The rate of re-bleeding after EGD is 22 %
and 4 % of them require surgery [73].

Stenosis after gastric bypass procedure usually
occurs in 3—27 % of patients 3—4 weeks after sur-
gery [14, 21, 69, 34, 43]. After laparoscopic RYGB,
strictures and stenoses are most frequently found at
the site of the gastrojejunal anastomosis. Risk fac-
tors for the anastomotic stricture after laparoscop-
ic RYGB are advanced age over 60 years, circular
staple suture, postoperative anastomotic failure and
ulcer formation. In a meta-analysis of H. Khalayleh
et al. (2018), there is evidence of more frequent de-
velopment of the anastomotic stricture after using
a circulatory stapler [41].

The treatment includes endoscopic balloon dilata-
tion of the stricture. It is recommended to use a bal-
loon with a diameter of up to 18 mm during the first
dilatation. The use of balloons of larger diameter can
cause rapid emptying of the gastric pouch and lack
of effect from the operation [46, 69]. The longer the
postoperative period (p=0.007) and the smaller the
diameter are after the first dilatation (p=0.015),
the lower dilatation efficiency is achieved. Perfora-
tions occurred in 3 patients (1.8 %) after conserva-
tive treatment [21]. According to a cohort study of
36,362 patients after RYGB, registered in the Scan-
dinavian Registry of Bariatric Surgery, the gastroje-
junal anastomotic stricture occurred in 101 patients
within 1 year after surgery. Risk factors were defined
as advanced age over 60 years OR — 6.2 (95% CI
2.7—14.3), use of a circular stapler for the formation
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of the gastrojejunal anastomosis OR — 2.7 (95 % CI
1.4—5.5), postoperative insufficiency of the anasto-
mosis OR — 8.9 (95% CI 4.7—17.0), the presence
of marginal ulcers OR — 30.0 (95 % CI 19.2—47.0).
75% of strictures were diagnosed within the first 70
days after surgery. Two or fewer endoscopic dilata-
tions were 50.0 % effective. Perforations occurred
in 10.0 % of patients during dilatation. In general,
the risk of perforation during endoscopic dilatation
is 3.8 % [4]. 38.0 % of patients require more than 1
endoscopic dilatation. The complication rate after
dilatation is 4.0 %. In the case of refractory stricture,
steroid injections are used before dilatations. In case
of perforations, it is recommended to carry out con-
servative treatment, and stents are used for large per-
forations [7]. For chronic refractory strictures found
before dilatations, stents have been used in isolated
studies. The authors recommend the placement of
stents only in patients with severe strictures as part
of preparation for surgical treatment [61, 12, 74].

After bariatric intervention during the first
18—24 months, patients have the <honeymoon»
period, when they experience weight loss. Most pa-
tients subsequently stop losing weight and gradual-
ly gain weight. According to various studies, weight
gain occurs 2—5 years after surgery [45, 49, 17].

Some researchers consider weight gain as the
difference between the highest and lowest body
weight after surgery; increase in Body Mass Index;
% EWL=lost body weight (kg) : overweight (kg) -
100, or the difference between the weight before and
after the operation expressed as a percentage [5, 75,
47]. Weight gain occurs in about 20 % of patients after
laparoscopic RYGB [65, 22, 51]. In the study, weight
gain of more than 10 % of the lowest body weight in
the postoperative period was recorded in 24 % of pa-
tients [75]. In a 2007 study, from 782 patients, weight
gain was noted in 46 % two years after surgery and in
64 % 4 years after surgery [49]. Comparing weight 1
and 2 years after surgery, a 5% increase was identi-
fied in 33 % of patients [71]. The review of 16 scien-
tific studies allowed classifying of the causes of weight
gain into 5 groups: eating disorders, psychological
problems, endocrine or metabolic disorders, physical
inactivity and anatomical surgical factors [63].

Due to the negative psychological and physical
impact of weight regain, revisional bariatric sur-
geries are recommended 1 year after surgery, but it
should be borne in mind that the risk of postopera-
tive complications for secondary bariatric surgeries
is higher than for the primary procedures [63]. The
review of 24 studies showed that 866 patients had
significant weight loss in the early period after revi-
sional bariatric surgery, which followed unsuccessful
RYGB. Secondary bariatric surgery was performed
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with the application of 5 different techniques, but
only 3 of them, including biliopancreatic shunt-
ing, distal gastric bypass and gastric banding, led to
weight loss with a low incidence of complications.
Endoluminal interventions and creation of a new
Roux loop are not recommended [72]. Endoscopic
techniques that are widely used nowadays include
Apollo OverStitch (Apollo Endosurgery, Austin,
Texas), which is the formation of a fold and reduc-
tion of the gastrojejunal anastomosis diameter, and
sclerotherapy and OTSC (Over-The-Scope-Clip)
clipping, in which special clips are used to reduce the
gastrojejunal anastomosis diameter [44]. Sclerother-
apy is performed by injecting a sclerosant, usually
Morrhuate Sodium, into the tissue at the site of the
gastrointestinal anastomosis to increase the restric-
tive effect. The study shows that 91.6 % of patients
lose weight 1 year after injection [44].

Thus, increasing global demand for bariatric sur-
gery as the best option for the management of excess
weight and obesity necessitates more detailed in-
vestigation of possible complications it may induce.
Therefore, further research is required to develop
and study new effective methods for prevention and
treatment of complications after surgical treatment
of patients with morbid obesity.
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PanHi Ta Ni3Hi YCKIaJHEHHA I1iC/IA IYHTYBAHHA NUTYHKA.
Orap aireparypu

B. O. HeBMep:KuIbKuii

Harmtionanpunit meguanuii yaiBepcurteT imeri O. O. Boromoubirs, Kuis

OsKUpPIiHHSA Ta HAIMIPDHA MACa TUIA BXXE MPOTATOM 0araTbOX POKIB € BAIUBOIO CYCIIUIBHOIO POOIEMOIO. 32 JAHUMU
BOOS3, 6imspko 1,9 Minbgpaa mogei crapiie 18 pokiB MaloTh HAJAMIPHY Macy Tina. Bansbko 4,7 MiIbHOHIB /moaei
B 2017 poLi noMep/iy NepeadacHO BHACIIIOK OKUPIiHHAL [TIO6AIBHO CMEPTHICTS Bil O:KMPiHHA 3pocia 3 4,5 % B 1990
poui 10 8% B 2017 poui. BapiarpyuyHa Xipyprig Ha CbOIOJHI BU3HAHA HAMOUIbII €(PEKTUBHUM METOJIOM JIKyBAHHHA
MOpPO6iTHOTrO OxxUpiHHA. Cepel; 0apiaTPUYHHX ONEPATUBHUX BIPYYaHb 34 OCTAHHIX 10 POKIB, IIUTyHKOBE HTyHTYBAHHS
ITIITBEP/IVIIO CBOIO €(PEKTUBHICTD YE€PE3 OIITUMAIBHUI METAOOTIYHII e(PEeKT.

Merta o1ty — IPOBECTU AHANI3 JAHUX JITEPATYPU Il BU3HAUYCHHSI OCHOBHUX YCKIAHCHB IIiC/I ITYHKOBOI'O
HIYHTYBAHHSA Y XBOPUX 3 OKHUPIHHAM.

32 IaHUMH OIVIAJKY JITEPATYPH, KUIbKICTD YCKIAJHEHD ITiC/IA 6apiaTpUYHUX onepariiii 3MeHmmwIace 3 10,5 % B 1993
710 7,6% B 2006. PiBeHb CMEPTHOCTI ITICTIsI 6APIATPUIHUX BTPYIAHb CTAaHOBUTH 0,08 % B mieprrti 30 HIB Micst onepa-
nif, i 0,31 % nicna 30 guis. 3a pesynsraramu gocnipkennsa BOLD (2010) cepen 57 918 6apiaTpyuyHUX BTPY4YaHb
piBeHb yCKIaJHEHb CTAaHOBUB 6240 (10,77 %), a piBeHb eTansHocTi — 78 (0,135 %), mpoTsirom 30 HIB TCIT BTPY-
gannst — 0,089 %, nporsrom 90 nuiB — 0,112 %, [y racTpomyHTyBaHHs 32 Py (30 864 Brpy4YaHHs) PiBEHb YCKIA/I-
HeHb OyB 4588 (14,87 %). J10 paHHIX YCKIAAHEHb HATIEKATh — HECIIPOMOXKHICTD aHACTOMO3Y (0— 5,6 % /15t Tarapoc-
KOITIYHOI'O JIOCTYILY, T2 1,6— 2,6 % JyIst TaIapOTOMIYHOTO), OOTYPAIIiFiHA KHUIIIKOBA HEITPOXiJIHICTh KDOB'STHUM 3I'YCT-
KoM (0—0,5 %), KpoBoTeua 3 AIAHKK 1BiB (1,5 %), TpoM6eMb0i1iuHi ycrnagHeHHs (0,2—5 %). JJo misHixX yCKIaj-
HEHb — CTEHO3 IVITHKU [ITyHKOBO-KHIIIKOBOI'O TPAKTY (3— 27 %), MapriHaiabpHa Bupaska — 0,6— 16 %, 3anemicHa
BHYTpIlIHA rprka (rprka [erepcena) — 2,51 %, nepdopaliisg CTIHKM HITYHKA Td TOHKOI KUIIKU (1 —2 %), HUIyHKO-
BO-TIUTYHKOBA HOPHII — 1,5—06,0 %, perinans MOPGITHOTO OKUPiHHS (10 17,1 %).

TaKuM YHMHOM, BPAXOBYIOYM CBITOBY TEHJEHIIIO 30UIbIIEHHA KUIBKOCTi 6apiaTPUYHUX ONepaLii, Ha 4aci — BUPi-
LIECHHS U TAHHS MOMJIMBHUX IX YCKIAHEHD. Uepes 1ie, HEOOXITHUM € IIOIIYK HOBUX €(DEKTHBHUX METO/IB IPOMLIAK-
THUKU T4 JIKYBAHHA YCKIAJHEHD MiC/IA XiPpyprivHOrO JIIKYBAHHS ITALIIEHTIB 3 OKUPIHHAM.

KIIro4oBI CJIOBA: OXXMPIHHA, 6apiaTpUYHi omepartii, MUIYHKOBE NIYHTYBAHHSA, HECIIPOMOKHICTbh AHACTOMO3Y,
06TypalliffHa KUIIKOBA HENIPOXiAHICTb, MAPIiHa/JIbHA BUPA3Ka, I'PIKa Ilerepcena, UIyHKOBO-IIUTYHKOBA HOPHLIA,
PENUANB OKHUPIHHA.
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