ORIGINAL RESEARCH  Opuzinanoii 0ocnioxcenis

UDC 616-007.43-089.844-06 ISSN 2786-5584 PRINT
DOI http://doi.org/10.30978/GS-2026-1-31 ISSN 2786-5592 ONLINE

Implant rejection in alloplasty of abdominal
hernias: analysis of causes and surgical
correction methods

A.I. Moiseienko, K. O. Korolova

Bogomolets National Medical University, Kyiv

DX Anatolii Moiseienko: a.moyseenko1977@gmail.com

A.L Moiseienko, http://orcid.org/0000-0002-2606-8383
K. O. Korolova, http://orcid.org/0000-0002-6088-7884

Hernias of the anterior abdominal wall, particularly postoperative ones, remain an ever-present problem in
modern abdominal surgery. The introduction of alloplasty using mesh implants has significantly improved the
results of surgical treatment of abdominal hernias, reducing the recurrence rate to 8—20 % and with hybrid-
laparoscopic techniques to 2.7 %. However, the use of mesh implants is accompanied by specific complications.
Unsatisfactory results of the mesh integration process after alloplasty are explained by the distorted course of the
local inflammatory reaction, namely, the transformation of aseptic inflammation into bacterial inflammation.

OBJECTIVE — to systematize and generalize modern ideas and own experience in the surgical treatment of infec-
tious complications of abdominal hernia alloplasty, analyze the causes of their occurrence, and identify promis-
ing areas for improving treatment outcomes.

MATERIALS AND METHODS. We studied 28 patients who had previously undergone abdominal hernia repair and
subsequently developed inflammatory complications at the site of implantation. The diagnosis of mesh implant
rejection was based on a comprehensive assessment of clinical, laboratory, instrumental, and morphological
data. The presence of persistent clinical symptoms for a prolonged period after alloplasty was considered an
indication for an in-depth examination to exclude or confirm implant rejection and to determine the optimal
treatment strategy for a particular patient. Laboratory tests, ultrasound, CT, or MRI were used for this purpose.

REsuLrs. The leading cause of implant rejection in the general group was chronic infection of the implantation
site, detected in 46.4 % of cases, which was combined with fistula formation in 28.6 % of patients. In all 7 patients
with inflammatory complications after alloplasty of inguinal hernias, complete explantation of the mesh
implant, careful restoration of the normal anatomy of the inguinal canal, tissue sanitation, and excision of fistula
passages with autoplasty in the presence of concomitant hernia recurrence were performed. Among patients
with ventral hernias, complete explantation of the mesh was performed in 15 of 21 cases (71.4 %), while partial
explantation was performed in 6 cases (28.6 %), prioritizing preservation of integrated areas.

Concrusions. Complications after alloplasty of ventral hernias, especially when the onlay method and heavy
polypropylene meshes are used, account for 75.0% of cases of mesh implant rejection. The leading cause of
implant rejection is chronic infection of the alloplasty area, whereas the formation of branched multiple fistulas
is one of the most common clinical manifestations. Complete explantation of the infected implant, combined
with autoplasty and vacuum drainage, is the method of choice for the surgical treatment of such complications.
Partial explantation with staged reconstruction is possible in carefully selected patients with ventral hernias, but
it is accompanied by longer treatment and increases the risk of recurrence.
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Hernias of the anterior abdominal wall, particularly  to various data, reaches 10—20 %, and the propor-
postoperative ones, remain an ever-present prob- tion of surgical interventions for abdominal her-
lem in modern abdominal surgery. The frequency nias remains consistently high in both planned and
of their occurrence after laparotomies, according urgent surgery [8]. The introduction of alloplastic
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reconstruction with mesh implants has significantly
improved the results of surgical treatment of ab-
dominal hernias, particularly by reducing the re-
currence rate to 8—20 % compared with autoplastic
reconstruction and, when using hybrid laparoscopic
techniques, to 2.7 % [5, 10]. Autoplasty of ventral
hernias is associated with a high recurrence rate.
According to various authors, it ranges from 15 % to
45 % [9]. However, the use of surgical mesh implants
is accompanied by specific complications that were
not typical for autoplastic techniques. Among them,
a special place is occupied by inflammatory tissue
reactions, which are often assessed by surgeons as
a process of disruption of the integration of the im-
plant into the body — that is, «mesh rejection» [7,
11]. The lack of a clear definition of this concept and
the confusion between immunological rejection,
foreign body reaction, and infection complicate the
interpretation of treatment results. The process of
integration of a mesh implant into the recipient’s
body has been studied in detail at the pathophysi-
ological level. In response to mesh implantation,
cellular and humoral factors are activated, leading
to the absorption of blood plasma proteins and mac-
rophage accumulation on its surface, the activation
of pro-inflammatory cytokines, and the formation
of acute aseptic inflammation in the implant area
[3]. Subsequently, it enters a chronic phase char-
acterized by changes in the cellular composition
around the implant: the appearance of foreign body
granuloma cells, a decrease in macrophages, and an
increase in fibroblasts, which form a fibrous capsule
around the mesh [4, 6]. Since polypropylene and
other synthetic materials used in the construction
of hernioplasty meshes lack antigenic properties, re-
jection reactions to these implants are rare [8]. Ac-
cording to most authors, the unsatisfactory results
of the mesh integration process after alloplasty of
abdominal hernias are explained by the distorted
course of the local inflammatory reaction, namely,
the transformation of aseptic inflammation into
bacterial inflammation [1, 7, 10, 11]. Among the
causes and risk factors for infectious complications
after alloplasty, the patient’s comorbid conditions,
the surgical procedure, and the type of implant are
the most prominent [8]. Among the comorbid con-
ditions that significantly increase the risk of local
infection in the area of alloplasty are type 2 diabetes
mellitus, obesity (BMI >30-35 kg/m?), smoking,
systemic administration of steroid hormones for im-
munosuppressive therapy [2,8].

However, many controversial and underexplored
issues remain in understanding the infectious com-
plications of abdominal hernia repair. Increased in-
tra-abdominal pressure syndrome after alloplasty of
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abdominal hernias requires further study as a pos-
sible predisposing factor for the development of
implant infection [1]. In particular, there is much
debate about whether the mesh should be retained
if complications arise. There are no meta-analyses
in the available literature comparing surgical out-
comes in patients with mesh retention versus those
after early mesh removal. An interesting and not yet
fully understood question remains the role of bac-
terial films on the surface of an infected implant in
maintaining the chronicity of the infectious process.
The potential for solving this problem with modern
antibiotic therapy has also not been studied.

OBJECTIVE — to systematize and generalize mod-
ern ideas and own experience in the surgical treat-
ment of infectious complications of abdominal
hernia alloplasty, analyze the causes of their occur-
rence, and identify promising areas for improving
treatment outcomes.

Materials and methods

During 2014—2025, on the basis of Surgery Depart-
ment No 2 of Bogomolets National Medical Uni-
versity, we operated on 28 patients, 11 men and 17
women, who had previously undergone abdominal
hernia repair, which was subsequently complicated
by inflammatory processes in the area of implant
localization. The study group ranged in age from 28
to 79 years, with an average age of 52.7 = 5.8 years.
Inguinal hernias accounted for 25.0 % (n =7), while
the majority of cases were ventral hernias — 75.0 %
(n=21), with 53.6 % (n=21) of them being post-
operative recurrent hernia defects. Most patients
with clinical signs of impaired implant engraftment
had certain risk factors, among which obesity of
3—4 degrees and type 2 diabetes mellitus prevailed
(Table 1).

Table 1. Distribution of patients with clinical signs
of implant failure after abdominal hernia
alloplasty according to the presence of risk factors

Inguinal Ventral

Risk factor hernias  hernias (l;r(;t; é)
(n=7) (n=21)
Type 2 diabetes mellitus 3 10 13 (46.4 %)
Body mass index o
> 30kg/m? 2 15 17 (60.7 %)
Smoking 2 10 12 (42.9%)
Recurrent hernia 4 3 7(25.0%)
History of hormone 7 7(250%)

therapy,/chemotherapy
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Table 2. Clinical manifestations of implant
rejection after abdominal hernia repair

Clinical manifestation Number of patients
Chronic pain at the implant site 21(75.0%)
Fistula formation 18 (64.3 %)
Purulent exudate from the wound 15 (53.6 %)
Hyperemia and infiltration 8 (28.6 %)
Abdominal wall deformity 10 (35.7%)

Recurrence of local inflammation after

o,
improvement following antibiotic therapy Bl

Figure 1. A foreign body granuloma was found

in the projection of the right inguinal canal,

a fistula was found lateral to the performed access,
the spermatic cord and the edge of a heavy
polypropylene implant were isolated

g s )
7 Ty e

4:-’-—

Figure 2. Anterior abdominal wall with external
openings of fistulas on the postoperative scar
after ventral hernia alloplasty
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The main clinical manifestations characterizing
the local inflammatory reaction in cases of impaired
implant engraftment (Table 2) included varying
degrees of pain in the projection of the implanted
mesh, reported by 21 (75 %) patients. In 18 (64.3 %)
patients, the formation of fistulas on the skin with
constant mucous or mucopurulent exudation was
observed. We noted the presence of fistulas in the
mesh projection in 4 patients with inguinal herni-
as (Fig. 1) and in 14 with ventral hernias (Fig. 2).
Moreover, inflammatory processes in inguinal her-
nias were manifested by the formation of a single
fistula, while the complicated course of alloplasty of
ventral hernias was manifested by the formation of
multiple fistulas. The duration of existence of such
fistulas in our observations varied from 3 months to
5 years, while the total daily output was from 50 to
500 ml of inflammatory exudate. In 6 (21.4 %) pa-
tients, fistula recurrence in the implant projection
was noted after conservative treatment at other
medical institutions.

The diagnosis of mesh implant rejection was based
on a comprehensive assessment of clinical, laborato-
ry, instrumental, and morphological data. The final
diagnosis was established based on the combination
of the above criteria, taking into account the dura-
tion of the postoperative period and the dynamics
of the clinical course of the complications identi-
fied in the patient. The presence of persistent clini-
cal symptoms (see Table 2) for a prolonged period
after alloplasty was considered an indication for an
in-depth examination to exclude or confirm implant
rejection and to determine the optimal treatment
tactics for a particular patient. The assessment of
laboratory indicators focused on the dynamics of
acute inflammatory changes in the blood formula.
Specifically, it revealed leukocytosis with a left shift
and an elevated erythrocyte sedimentation rate. An
increase in blood C-reactive protein concentration
was observed, which persisted or recurred shortly
after the end of antibiotic therapy. Based on these
instrumental methods, indications were given, and
the course of surgical interventions was planned.
For the diagnosis of inflammatory complications af-
ter inguinal hernia alloplasty, most patients needed
only ultrasound, which allowed visualization of the
implant itself, the presence of hydrophilic accumu-
lations — seromas, abscesses, and perifocal soft-tis-
sue induration. CT or MRI of the abdominal organs
was considered the method of choice for diagnosing
inflammatory complications of ventral hernia al-
loplasty. This allowed us to assess the localization
of the implant, the presence of fistulas, follow their
course in the soft tissues, identify the connection
with hydrophilic accumulations in the projection of
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the implant, assess the depth and prevalence of the
inflammatory process, and, in some cases, identify
the involvement of the abdominal organs, in par-
ticular, intestinal loops.

Statistical analysis was performed using Statis-
tica 10 (Serial Number: STA999K347150-W) and
MedStat.

Results and discussion

Surgical treatment of patients with mesh implant
rejection was determined by the clinical course of
the complication, hernia location, extent of the in-
flammatory response, presence of concomitant risk
factors, and findings from instrumental examina-
tions. The main goal of surgery was to eliminate the
source of chronic inflammation, remove affected
tissues, and restore the anatomical integrity of the
abdominal wall while minimizing the risk of recur-
rence and infectious complications. Comparisons
between additional preoperative imaging methods
and intraoperative data were used to categorize pa-
tients into groups based on the type of prior allo-
plasty and the synthetic implants used.

All inguinal hernia alloplasties complicated by
implant rejection were performed by open methods,
as evidenced by the presence of a typical postop-
erative scar in the projection of the inguinal canal.
During the operation, the implant, its dimensions,
and the fixation method, which is typical for the
Lichtenstein operation, were identified in only
4 (57.1 %) patients. In another 3 (42.9 %) patients,
technical deviations from the Lichtenstein alloplas-
ty standard were detected during surgery: fixation
of the implant on the surface of the aponeurosis of
the external oblique muscle of the abdomen; a small
implant was found in the projection of the medial
inguinal fossa and the exit of the spermatic cord
into the layer of subcutaneous fat with fixation of
the implant underneath it on the aponeurosis of the
external oblique muscle of the abdomen (these pa-
tients are shown in Table 3 in the column other allo-
plasty). In all these patients, recurrences of inguinal
hernia and fistula were detected against the back-
ground of an inflammatory process in the implant
projection (see Fig. 1).

Among patients with a history of ventral hernias
complicated by implant rejection, patients after on-
lay plastic surgery predominated, their number was
42.9 %. The leading cause of implant rejection in the
general group was chronic infection of the implanta-
tion site, detected in 46.4 % of cases, which was com-
bined with fistula formation in 28.6 % of patients.

During surgical treatment, the same surgical tac-
tics were used in all 7 patients with inflammatory
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complications after alloplasty of inguinal hernias:
complete explantation of the mesh implant and
careful, high-quality restoration of the normal
anatomy of the inguinal canal. After removal of the
implant, thorough tissue sanitation and excision of
the fistula passages were performed. It should be
noted that in the presence of a chronic, long-stand-
ing inflammatory process within the inguinal canal,
which is maintained by an infected implant, we ob-
served the formation of significant cicatricial-infil-
trative changes in the soft tissues of the walls of the
inguinal canal. This feature allows simultaneous
autoplasty in the presence of concomitant hernia
recurrence. In all cases, the surgical intervention is
completed by suturing the superficial tissues after
vacuum drainage of the inguinal canal. Postopera-
tive antibiotic therapy was prescribed empirically
in accordance with established clinical protocols.
Notably, after mesh explantation in patients who
underwent inguinal hernia alloplasty, long-term
antibiotic therapy was not required in any postop-
erative case.

Surgical tactics for ventral hernias were more dif-
ferentiated and depended on the prevalence of the
process and the degree of implant damage. In 15 of
21 patients (71.4 %), complete explantation of the
mesh implant was performed, which was due to the
total involvement of the mesh in the inflammatory
process and the presence of multiple branched fistu-
la tracts (Fig. 3). In some cases, signs of fragmentary
complete degradation of the implant structure were
encountered with the formation of defects, which
were the basis for the formation of hernia recurrence.
During the expansion process, the edges of the im-
plant should be carefully excised, since the implant
perimeter is mostly involved in the perifocal scar-
ring process (Fig. 4). It is in these areas that, when

Table 3. Distribution of patients who underwent
surgery for infectious complications after
alloplastic surgery by type of surgical
intervention and location of implants

Inguinal Ventral

allophasty el e AN D
Lichtenstein 4(57.1%) - 4(57.1%)
Other alloplasty 3 (42.9 %) - 3(42.9%)
Onlay - 9(429%)  9(429%)
Inlay - £(190%)  4(19.0%)
Sublay - 6(286%) 6(286%)
;ﬁfgﬁigoml - 2095%)  2(9.5%)
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Figure 3. The beginning of the surgical intervention.
The foreign body granuloma is opened, and the
internal openings of the fistulous passages shown in
Figure 2 are visualized, which communicate with
the cavity around the deformed, corrugated mesh
implant in 2 topographic and anatomical planes

Figure 4. Intermediate stage of surgery. One third of
the implant perimeter has been mobilized

removing an infected implant, there is a high risk of
damage to internal organs that are involved in the
inflammatory process. Partial implant explantation
was performed in 6 patients (28.6 %), involving re-
moval of only the affected mesh fragments while pre-
serving integrated areas. This tactic was adequate
in the case of a localized process and a satisfactory
condition of the surrounding tissues. After implant
explantation (Fig. 5), the abdominal wall defect was
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Figure 6. The surgical field after completion of
implant explantation before performing
autoplasty

most often temporarily closed by autoplasty and
drainage of the implant site with several vacuum
drains (Fig. 6). Analysis of implant types showed
that in more than half of the cases (53.6 %), heavy
polypropylene meshes were used, which were most
often associated with the development of chronic in-
fection and the formation of branched, multiple fis-
tulous tracts. Lightweight polypropylene and com-
posite implants were used less frequently (28.6 %
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Table 4. Early results of surgical treatment

Inguinal Ventral
Indicator hernias hernias

(n=7)  (n=21)
Duration of hospitalization, days ~ 7.1£1.3 14.8+3.2
Postoperative complications 1(14.3%) 6(28.6%)
Early relapses - 2(9.5%)
Lethality - -

and 14.3 %, respectively). Implants with antibacte-
rial coating were used in only one case.

Early results of surgical treatment are shown in
Table 4. The average length of hospital stay for pa-
tients with ventral hernias was almost twice that
for patients with inguinal hernias (14.8 + 3.2 versus
7.1+1.3 days). In the early postoperative period,
14.3% of patients after explantations for ingui-
nal hernias and 28.6 % of patients who underwent
mainly partial explantations after alloplasty of ven-
tral hernias exhibited inflammatory and infiltrative
changes of varying severity in the soft tissues of
the postoperative wound area. Treatment of these
complications in the early postoperative period in-
cluded antibiotic therapy based on sensitivity and
local treatment combined with vacuum drainage.
Drains were removed after the inflammatory exu-
dation had stopped, usually on the 5th—7th day of
the postoperative period. In 60 % of cases, the mi-
crobial landscape is dominated by pyogenic staphy-
lococcal and streptococcal flora. Preliminary results
from microbiological and histological studies of
mesh explants suggest a potential etiological role of
fungal flora in the chronicity of the infectious pro-
cess. Further research in this area may contribute
to improved management strategies for the post-
operative period in patients with chronic implant
infection, particularly by assessing the feasibility of
conservative treatment without explantation.

The course of the wound-healing process was
monitored visually and by serial ultrasound assess-
ments of soft tissues. Concomitant pathologies, par-
ticularly diabetes mellitus, were also managed. All
patients underwent follow-up examinations 24 to
36 months after surgery, with repeated alloplasty
required in only 17.9 % of cases.

Conclusions

The implant rejection reaction associated with its
primary infection after alloplasty of abdominal her-
nias is a pressing problem in modern herniology. The
main proportion of cases of mesh implant rejection
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(75.0 %) are complications after alloplasty of ven-
tral hernias when performing the operation using
the onlay method and when using heavy polypro-
pylene meshes. The leading cause of implant rejec-
tion is chronic infection of the alloplasty area, and
the formation of branched multiple fistulas is one of
the most frequent clinical manifestations. Complete
explantation of the infected implant, combined with
autoplasty and vacuum drainage, is the method of
choice for the surgical treatment of such complica-
tions. Partial explantation with staged reconstruc-
tion is possible in carefully selected patients with
ventral hernias, but it is accompanied by longer
treatment and increases the risk of recurrence.
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Peaxkiiig BiZTOPrHEHHS IMIUIAHTATY IIPU AJIOIUIACTHUIL YEPEBHUX
IPYDK: AHAJII3 IIPUYHH i CIIOCOO6IB iX XipyprigyHO1 KOPEKITii

A. 1. Moiiceenko, X. O. KoposboBa
Hamionanpuuit meguunmii ynisepcureT iMeti O. O. Boromoubirs, Kuis

I'proxi mepeaHbOI YEPEBHOL CTiHKM, 30KpEMA MiCJISIONEPAILiliHi, € AKTYIbHOIO IIPOOIEMOIO Cy4aCHOI a6/10Mi-
HAJIBHOI Xipyprii. BHpoOBa/pKEHHA AJIOTUIACTHKYA i3 3ACTOCYBAHHAM CiTYACTUX IMIUIAHTATIB 4410 3MOT'Y 3HAYHO
NOJIIIITNATH PE3YIBTATU XiPYyPrivHOro JiKyBaHHA YEPEBHUX I'PIDK, 3HU3UBIIN YACTOTY PELUANUBIB 10 8—20 %,
4 IPU 34CTOCYBAHHI TiOPUIHO-JIANAPOCKOIIYHUX METOAUK — A0 2,7 %. OgHAK BUKOPHUCTAHHA iMIUIAHTATIB
CYIIPOBOJKYETBC CIIEU(PIYHUMU yCKIAAHEHHAMU. HEe3aJ0BUIbHI pe3ybraTy Nepediry IpoLeciB iHTerpariii
CITKH i1 AJIOIVIACTUKY YEPEBHUX I'PYDK MOSICHIOIOTHCSL CIOTBOPEHUM I1EPEGIrOM MiCIIEBOI 3aI1A/IbHOT PEAKII{],
a caMe TPAaHCHOPMALEIO ACENITUYHOTO 3ATAJIEHHA B OAKTEPiAJIbHE.

MeTa — CUCTEMATHU3YBATU 1 Y3aTAJIbHUTH CYYACHI YABJIEHHA T4 BIACHHN JOCBi/] XipypridHOIO JIIKyBaHHA iH(EK-
IMHUX YCKIAAHEHD AJIOIUIACTUKU YEPEBHUX I'PUK, IIPOBECTHU aHAIi3 NPUYHH IXHbOI'O BUHUKHEHHA T4 BU3HA-
YUTU HEPCHEKTUBHI HATIPSMU IOJINIIEHHS PE3Y/IBIATIB JIIKYBAHHSL

Marepianu Ta MeToAH. [IpoaHani3oBaHO AaHi 28 XBOPHX, AKMUM paHilie OyJIM BUKOHAHI aJIOIUIACTHKU
YEPEBHUX I'PIDK, IO B IIOJAIBIIOMY YCKIAJHWINCH 3AI1aJIbBHUMU IIPOLIECAMU B 30Hi JIOKAJIi3allii iMIUIAHTATY.
JiarHoCTHKA PeaKilii BiATOPTHEHHA CiTYACTOrO iMIUIAHTATY I'PYHTYBAIACA HA KOMIUIEKCHIM OLiHII KIiHiYHUX,
JIAGOPATOPHUX, IHCTPYMEHTAIBHUX i MOPQOIOTiYHUX AdHUX. HadBHICTD CTIMKUX KIiHIYHUX CUMIITOMIB IIPO-
TATOM TPHBIOTO MEPIOAY MiC/sA AJOIUIACTUKU PO3LHIOBAIN SIK TOKA3aHHS VI MOIVINOJIEHOIO OOCTEKEHHS
JUIA 3allepedYeHHs a00 MiATBEP/PKEHHS BiJTOPTHEHHS IMIUIAHTATY Td BU3HAYEHHs ONITHMAJIBHOI I XBOPOT'O
TAKTUKH JIKYBaHHA. I IIbOI'O BUKOPUCTOBYBAIM JIAOOPATOPHI JOCI/DKEHHA, YABIPA3BYKOBE JOCKEHHS,
KOMITIOTEPHY YU MATHITHO-PE30HAHCHY TOMOI'PAdIIO.

PesyasraTi. OCHOBHOIO IIPUYHHOIO BiITOPTHEHHS IMIUIAHTATIB Y 3ara/IbHII TPy O6y/1a XpOHidHA iH(EKITiA
30HM iIMIUTAHTAILi], BUsBICHA B 46,4 % BUIA/IKIB, sIKA TIOEAHYBAIACS 3 (POPMYBAHHSIM HOPHIIB Y 28,6 % MalIi€HTIB.
V BCiX 7 XBOPHX i3 3aANAIbHUMH YCKIAJHEHHAMU ITiC/IA A7IOTUIACTUKY MAXOBUX I'PHIK BUKOHAHO ITIOBHY €KCIUIAH-
TAL{IO CITYACTOrO iIMIUIAHTATY, PETEIbHE BiITHOBJICHHA HOPMAIbHOI aHATOMII IAaXOBOI'O KAHAJIY, CAHAL{I0 TKAHUH
i BUCIYEHHA HOPHULIEBUX XO/iB 3 ABTOIUIACTUKOIO 34 HAABHOCTI CYIlyTHBOI'O PELUAUBY I'PYRKi. [Ipy BEHTPpAIbHUX
rpwkax y 15 i3 21 marienra (71,4 %) mpoOBEICHO MOBHY CKCIUIAHTALIIIO CITYACTOrO iIMIUIAHTATY, V 6 (28,6 %) —
YACTKOBY €KCIUIAHTALIIO 3 MAKCHMAJIBHO MOXKIMBUM 30€PEKECHHAM iIHTETPOBAHUX AUITHOK.

BHCHOBKH. BUIbIIICTE BUITAKIB BiJTOPTHEHHA CITYACTUX iMIUIAHTATIB (75,0 %) 3apeeCTpyBaIH IiC/IA AJIOIUIAC-
THUKHU BEHTPAJIBHUX I'PUK, OCOOIMBO IPHU BUKOHAHHI IUTACTHUKH 32 METOAUKOIO Onlay Ta Py 3aCTOCYBAHHI BAXK-
KHX HOJIMNPONUIEHOBUX CiTOK. OCHOBHOIO IIPUYHHOIO BiJITOPTHEHHA iMIUIAHTATIB € XPOHi4YHA iH(MEKIIiA 30HN
AJIOIUIACTHKY, a4 (POPMYBAHHS PO3TATYKEHUX MHOKMHHUX HOPUIIb — OJIUH i3 HAMYACTINX KIIHIYHHUX BUSIBIB.
[ToBHA eKCIUIaHTaIlis iH(PIKOBAHOTO IMIUTAHTATY B ITIOEJHAHHI 3 ABTOIUIACTUKOIO T4 BAKYYMHUM JPEHYBAHHAM
€ METOJIOM BHUOOPY IPU XipypPriuyHOMY JIIKYBAHHI TAKHUX YCKIAJHEHDb., YaCTKOBA E€KCIUVIAHTALIIS 3 MOETAITHOIO
PEKOHCTPYKIIEIO MOXKINBA B PETENIBHO BiIiOPAHUX MAIIEHTIB i3 BEHTPAJIBHUMHU I'PIDKAMU, AJI€ IOTPEOYE TPU-
BAIILIOIO JIIKYBAHHA T4 IMIABUIIYE PU3UK PELIUIUBY.

KiIr090Bi cJ10Ba: PEAKIIi BifTOPTHEHHS iIMIUIAHTATY, AJIOTUIACTHKA, BEHTPAJIBbHI I'PYDKI, HAXOBi I'PIKI, EKCIUIAH-
TaliA iIMIUTAHTATY.
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