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['OpU30HTEI COBPEMEHHON XUPYpPruu: COOPHUK TpYyIoB MexayHapoIHON
Hay4HO-TIpakTudeckoi koHdepenmuu (r. Camapkann, 17-18 nexabps 2021 1.) /
oTB. pea. Puzaes K.A. - Camapkang, 2021. — 600 c.

B cOopHuke crareit MexayHapoaHOW HAyYHO-TIPAKTUYECKON KOH(MEpPEHIUU
OIMyOJIMKOBaHbI PabOThl OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX W IpernojiaBarenen
U3 MEIMIMHCKUX M JAPYyruX Yy4eOHbIX 3aBelleHUid. B Hem mpeacTaBieHbl Kak
pe3ynbTaThl  AKCIEPUMEHTAJIbHBIX  MCCIEJOBAaHUM, TaK W MyOJUKaIMU  TI0
KJIMHUYECKOM TEeMaTUKe COBpeMEHHOM xupypruu. COOpHHMK MpeaHa3HAYeH IS
LIMPOKOTO Kpyra 4uTaTesne.
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FEATURES OF SURGICAL TREATMENT OF PATIENTS WITH POSTOPERATIVE VENTRAL HERNIAS, TAKING INTO
ACCOUNT THE DEGREE OF INTRA-ABDOMINAL HYPERTENSION CAUSED BY CHANGES IN THE FUNCTION OF
EXTERNAL RESPIRATION
Brek Ostap, Makarov Vitalii, Kolomenskyi Oleksii, Liubomudrova Kateryna, Fedorenko Emil
Kharkiv National Medical University, Ukraine, Kharkiv

OMEPALMANAH KEWMHI U KOPUH BYLLUNUFWU YYPPACU BYNIIAH EEMOPNAPHU XXAPPOXJIMK JABONALL
XYCYCUATNAPY, TALLKN HA®GAC ONULL ®YHKTCUSACUHUHI Y3FAPULLN HATUDKACWA HO3ATA KENAOUMAH
KOPWH BYLINUFU FTUNEPTEH3UACK LAPAXXACUHU XUCOBIA ONFAH XONJA

Bpek Octan Opectosny, Makapos Butanuii Bnagnmuposuy, Jlio6omyaposa ExatepuHa CepreesHa, KonomeHckuin Anekcen I'en-
Haguesuy, PenopeHko Omun KoHCTaHTUHOBMY

Xapkos Munnuin TubOueT YHneepeuteTn, YkpanHa, Xapkos

OCOBEHHOCTU XWPYPIMYECKOIO JIEYEHUA BOJIbHbIX C MOCNEONEPALMOHHBIMWU BEHTPAJIbHBIMU
rPbKAMMW, C YYETOM CTEMEHW BHYTPUBPIOLUHOW FTMNEPTEH3WUK, OBYCNOBNIEHHON U3MEHEHUAMU ®YHKLIMK
BHELUHEIO AbIXAHUA

Bpek Octan Opectosuy, Makapos Butanuii Bnagumuposud, KonomeHckuin Anekceit eHHagmnesuy, Jliobomyaposa ExkatepuHa
CepreesHa, PenopeHko Omunb KOHCTaHTMHOBKY

XapbkoBckuin HaumoHanbHein MeguumHekuin YaneepenteT, YkpanHa, XapbkoB

e-mail: 0o.brek@knmu.edu.ua

Pe3stome. Tawxku Haghac onuw 8a KOPUH bywusu 2unepmeH3usicu (yHKMCUSICUHU ypaaHulw onepayusidaH onduH, dagomuda
ga onepayusdaH keliuHau daspda 170 onepayusidaH keliuHeu xkopuH bywinusu yyppacu (OKKEY) bunaH ozpueaH 6emopnapda annoe-
pepmnap épdamuda yyppa mewuuHU my3amuliHUHe KombuHamcusnaHeaH ycynnapudaH ymkasundu. bus xopuH 6ywnusu
2UNepmeH3UsICUHUHe Ebx/ueU BKU anoHespo3 kuppanapuHuHe uHmpaonepamus éHlawysu 6unaH | Oapaxanu xOpuH bywsnusu
eunepmer3usi uHdekcu (KBI'M) maexydnueu OKKBY 6unaH ospuzaH bemoprapda Yyppa mewuau niacmukacu KydaaHuw ycynnapuHu
baxapuw omunnapudaH 6upu skaHnU_UHU aHuxnaduk. Xappoxnuk nalimuda anoHe8po3HUHe kuppanapu bupnawmupuneaHda KbI'v
HuHe keckuH yeuwu (Il-1V dapaxa) cuHOpoMHUH2 KopuH 6ynumMu beneunapuHuHe pugoxnaHuwu 6unaH bupea kenadu ea OKKBY HuHe
Ky4naHuwcu3 ycyniapuHu amanea OWUPUWHUHe Kypcamkuyudup. nnacmuk. TapaHeiukcu3 nnacmuk Xappox/iuk amanuémuHu
ymka3seaH 6emopnapHuHe 9,4 ¢housuda onepayusidaH keluHeu spma daspda xopuH bywnusu eunepmen3usicu M dapaxanu KB
yeeapanapuda caxnaHub xonadu, 6y kopuH bywnusu xaxmuda maHkUCIUKHUHS WaKnaHuwu bunax 60snux. K0puH 010 0e8opUHUHE
myxumanapuda aHux, OucmpocbuK y3eapuwinap Masxyonueu ea yrnapHUHe yHKMCUsiIapuHu KucMaH ébkomul ea Kamalmupuweaa
onub kenadu.

Kanum cy3nap: xopux 6ywnusu eunepmeHsusicu, onepayusidaH KeluHau kOPUH Oywinusu dyppacu, kOpuH 6ywnueu
2unepmeH3usi UHAeKcU, xepHuonIacmuka, KopuH bywnusu 6ynumu cuHdpomu.

Abstract. A study of the function of external respiration and intra-abdominal hypertension was carried out before, during and in
the postoperative period in 170 patients with POVH who underwent combined methods of hernial gate repair using allografts. We have
found that the absence of intra-abdominal hypertension or the presence of grade | IAH with intraoperative rapprochement of the
aponeurosis edges is one of the factors to performing, for patients with POVH, tension methods of hernia gate plasty. A sharp increase
of the IAH (II-IV grade) when the edges of the aponeurosis are brought together during surgery is accompanied by the development of
symptoms of the abdominal compartment syndrome and is an indicator of the performing non-tension plastics' methods of POVH. In
9.4% of patients to which completed POVH plastic surgery by non-tension method, in the early postoperative period, intra-abdominal
hypertension still persists within the boundaries of grade | IAH, which is due to the formation of a deficit in the volume of the abdominal
cavity due to the presence of pronounced dystrophic changes in the tissues of the anterior abdominal wall and leads to partial loss of
their functions to reduce and expand.

Key words: intra-abdominal hypertension, postoperative ventral hernia, abdominal hypertension index, hernioplasty, abdominal
compartment syndrome.

Introduction. The use of allografts in the surgery of postoperative ventral hernias (POVH) made it possible to achieve a
significant improvement in the results of treatment of this category of patients [2, 3]. Nevertheless, the issues of the individual
choice of the method of plastic surgery of the anterior abdominal wall in patients with POVH and the prevention of intra-abdominal
hypertension (IAH) and intra-abdominal hypertension syndrome (IAHS) remain unresolved. This is due to the fact that a “natural”
attempt by surgeons to reduce the edges of the hernial gate can lead to the development of IHA with the subsequent emergence
of multiple organ failure syndrome (MODS), which is not infrequently the cause of death [1, 4, 6, 7].

Burch et al. in 1996, a classification of IHA was developed to regulate its complex treatment, which, after some minor
changes, acquired its modern content: | degree is characterized by pressure in the urinary bladder from 12 to 15 mm Hg.; Il de-
gree - 16-20 mm Hg.; Il degree - 21-25 mm Hg.; IV degree - more than 25 mm Hg. [9].

Recently, new methods of measuring and monitoring of intra-abdominal pressure (IAP) have appeared. However, the ac-
curacy and effectiveness of these methods vary significantly [4, 6, 7]. Accordingly, the threshold values of IAP, which are deter-
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mined by IAH and IAHS, differ significantly. Some authors use the terms IAH and IAHS alternately, replacing each other, formulat-
ing incorrect notions and definitions, so the results are difficult to evaluate, and sometimes impossible [8].

Until now, the critical value of pressure in the abdominal cavity remains a subject of discussion, upon reaching which it is
possible think about the development of IAHS.

At present, in the literature, the threshold values of IAH vary from 12 to 15 mm Hg. [4]. Some studies describe the nega-
tive effects of IAP at less than 10 or 15 mm Hg. respectively [8].

Thus, in the modern literature there is no consensus on the level of IAP for which it develops IAH develops and its im-
portance in choosing the method of hernia gate plastics in patients with POVH, especially large and gigantic sizes and the impact
on the results of their treatment.

The aim of the study. To study the influence of indicators of the function of external respiration and intra-abdominal hy-
pertension on the choice of the method of hernia gate repair in patients with postoperative ventral hernias.

Materials and methods. The study of the function of external respiration (FER) and intra-abdominal hypertension in the
pre-, intra- and in postoperative period was carried out in 170 patients with POVH, to which performed combined methods of her-
nia gates plasty using allografts.

All patients were operated on in the surgical department of the Non-profit Municipal Enterprise "City Clinical Multifield
Hospital No. 17" of Kharkiv City Counsil in the period from 2012 to 2020. The age of the patients varied from 20 to 75 years.
There were 100 women (58.8%) and 70 men (41.2%). The average age was (50 * 6.5) years. Considering these average statisti-
cal indicators, most of the patients were of working age. Among the comorbidities pathology, cardiovascular diseases, obesity and
diabetes mellitus prevailed, what are confirming the available literature data.

Depending on the localization of the hernia defect, upper middle hernias were found in 54 (20%) patients; lower middle - in
50 (18.5%) cases, middle-middle - in 74 (27.4%), total-middle hernias - in 44 (16.3%), lumbar - in 6 (2.2%), right-sided inferior
lateral - in 24 (8.9%) patients, right-sided upper-lateral - in 16 (5.9%) and left-lateral hernia in two patients (0.8%).

Hernia carriage up to 3 years old was diagnosed in 48 (28.2%) patients, from 3 to 10 years - in 62 (36.5%) and more than
10 years - in 60 (35.3%) patients. The most common cause of hernia formation was a history of surgery for cholelithiasis and gy-
necological operations - 52.9%.

Depending on the number of recurrence of hernias, primary and recurrent POVH were singled out. Primary POVC were
found in 142 (83.5%) patients, recurrent ones - in 28 (16.5%). In 10 (5.9%) of them, POVC recurred 8 or more times.

The work used the international classification of J. P. Chevreli R. M. Rath (SWR classification), which takes into account
three main parameters: hernia localization (M, L), the width of the hernial defect (W) and the presence of recurrence (R).

In the main group of hernias of small size (W1) were found in 22 (12.9%) patients, medium size (W2) - in 62 (36.5%), large
(W3) - in 46 (27.1%) and giant (W4) - in 40 (23.5%) patients.

During carrying out surgical treatment of patients with POVH, especially large (W3) and giant (W4) sizes, an objective as-
sessment of the severity and the choice of a rational method of surgical preparation were carried out. For this purpose, a mathe-
matical analysis of clinical indicators according to N.V. Antropov and A.M. Shulutko (1996) was used to assess the patient's con-
dition.

At patients studied 6 main parameters that are informative in relation to the prognosis: minute lung ventilation (MLV), I; mi-
nute tidal volume (MTV), I; approximate duration of operation (DO), min; body weight (BW), kg; height, cm; the fact of the use of
abdominal compression (AC).

For these parameters was calculated coefficients - risk index (RI)

RI = [MLV x (-0.0000149)] + (BW x 0.0301250) + (DO x 0.008129) + (height x 0.019488) + [AC - 1, without AC - 2 x (- 0
.7687333)] - 6.2603874.

When the risk index (RI) is greater than zero - the prognosis is not favorable; for (IR) less than zero - the prognosis is fa-
vorable.

The prognosis of the results of surgical treatment of patients with POVH was assessed from the following risk areas:

RI from - 0,83 to - 1,02 - a zone of the favorable forecast;

Rl from + 0.8 to - 0.83 - area of increased attention;

Rl from + 0.8 to + 1.35 - the zone of unfavorable prognosis (table 1).

According to the study, in 100 (58.8%) patients before surgery was established a zone of favorable prognosis. Of these, in
22 (12, 9%) patients the size of the hernia gate corresponded to W1, in 62 (36.5%) - W2; in 16 (9.4%) - W3 (Fig. 1). These pa-
tients were carried out a traditional preparation for surgery. Patients, which were attributed to the area of increased attention - 32
(18, 8%) with W3 and 22 (12, 9%) with W4 required special preparation for surgery and recalculation of Rl in 10-12 days after
treatment (Fig. 2).

Table 1. Risk index of surgical treatment of POVH

R W1 W2 W3 W4
abs. % abs. % abs. % abs. %
-0,83t0-1,02 11 12.9 31 36,5 8 94 - -
+0.8t0-0.83 - - - 16 18,8 11 12,9
+0.8to+1.35 - - - 8 94
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Fig. 3. Spirogram of a patient with POVH W4. FER 78%. Risk index: +1.39, zone of unfavorable prognosis

The group of unfavorable prognosis includes 16 (9.4%) patients with giant hernias and pronounced cardiopulmonary pa-
thology, who underwent preoperative preparation for 3-4 weeks to transfer Rl to the area of favorable prognosis of surgical treat-
ment (Fig. 3).

Special preoperative preparation is due to the fact that the reduction of hernial contents into the abdominal cavity and the
plastic of hernial defects in the musculo-aponeurotic layer of the abdominal cavity is accompanied by the development of severe
postoperative disorders known as Betzner's syndrome - a sharp increase in intra-abdominal pressure. This leads to increasing
acute respiratory and cardiovascular failure. Prevention of Betzner's syndrome in patients with large and giant POVH includes
special training before surgery in order to accustom the patient's body to the conditions of intra-abdominal hypertension. To do
this, patients with the POVH, who entered the zone of increased attention and the zone of unfavorable prognosis in a horizontal
position, the contents of the hernial sac were reduced into the abdominal cavity and held with the help of a specially made roller —
a pilot. After that, the abdomen was tightly tightened into an elastic Velcro belt.

On the first day of training, patients wear a pilot bandage during 2-3 hours. In this time, the pulse rate, external respiration
parameters and blood pressure level were measured for them.

Contraindications to surgical treatment of patients with large (W3) and giant (W4) hernias were considered to be a de-
crease in vital capacity (DVC), minute lung ventilation (MLV) and respiratory reserve (RR) after insertion of hernial content in the
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abdominal cavity by more than 60%. Such a patient was two with a hernial gate 30 x 40 cm (according to ultrasound and CT) with
symptoms of cardiovascular and respiratory failure (the latter was not included in the monitoring group).

If indicators of hemodynamics and parameters of external respiration do not change, or slightly change, to each training of
the patient we add 1 hour a day.

As a rule, patients in these groups were prescribed prophylactic doses of cephalosporin antibiotics before surgery.

During the operation, patients of the main group, who were in the area of increased attention and the area of unfavorable
prognosis or suffered from chronic lung disease, performed measurement of intra-abdominal pressure, which was carried out by
the indirect method by pressure in the urinary bladder by the method of Kron and ett.

After catheterization and emptying of the urinary bladder in accordance with the rules of asepsis in the cavity of the empty
urinary bladder was injected 25 ml of sterile warm saline. Attaching the transparent capillary to the distal end of the Foley catheter
was measured intra-abdominal pressure in cm of WG, taking for 0 the upper edge of the pubic joint. In this time the patient was in
a supine position on a horizontal surface. By recalculating the data obtained in cm of WG., using the coefficient (0.0736%), calcu-
lated the degree of intra-abdominal hypertension in mm Hg.

Normal intra-abdominal pressure (IAP) was considered to be up to 10 mm Hg. In assessing the degree of increase in in-
tra-abdominal hypertension (IAH) used the generally accepted criteria and identified four degrees of increase: | degree - 12-15
mm Hg.; Il degree - 16-20 mm Hg.; lll degree - 21-25 mm Hg.; IV degree - 25 mm Hg.

Measurement of IAP was performed in 86 (50, 6%) patients with POVH large (W3) and giant (W4) sizes of the main group.

In the postoperative period, at least three standard measurements were performed with an interval of 4 to 6 hours.

In 84 (49.4%) IAH was not studied before and during the operation, as these patients in the preoperative study of FER en-
tered the zone of favorable prognosis and they had no concomitant pathology that could lead to increased IAP, so the level of IAH
in them was taken for the norm (up to 10 mm Hg). Of these, 22 (12.9%) patients with small hernias (W1) underwent plastic sur-
gery with their own tissues, and 62 (36.5%) patients with hernias (W2) underwent plastic surgery using the Sub Lay method.

I (12.4 £ 1.2) and Il (16.1 £ 1.6) degrees of abdominal hypertension before surgery were diagnosed in 44 (25.9%) pa-
tients. Of these, 22 (12.9%) patients were diagnosed with large hernias (W3) and 22 (12.9%) with giant hernias (W4). All these
patients entered the zone of favorable prognosis, which was confirmed by intraoperative studies of IAH: in 28 (21.2%) patients
with | (13.7 = 1.1) and in 16 (9.4%) - from the Il (16.7 + 1.7) degree of IAH at intraoperative convergence of edges of
aponeuroses increase in IAP to (14.5 + 1.4) and (17.1 + 1.8)) mm Hg. respectively, which was normalized after resection of the
omentum (10.1 £1.2) and (12.1 £ 1.1) mm Hg., respectively), which allowed us to perform them tension plastic POVH by method
On Lay.

Patients with large hernias (W3, 26 (15.3%) patients), at the preoperative stage who were diagnosed with stage Ill IAH
(21.8 £ 2.1) and 16 (9.4%) patients with stage IV IAH (25.2 + 1.9) mm Hg. - before surgery) in the intraoperative convergence of
the edges of the aponeurosis there were symptoms of abdominal compartment syndrome (increased intra-thoracic pressure, in-
creased inspiratory pressure, decreased cardiac output, increased CVP), in connection with which for them non-tension plastic of
POVH were performed by method In Lay. Intraoperative monitoring after plastic on the operating table showed a decrease in IAP
in this group of patients with IlI-VI degree IAH (22.8 + 1.9) and (25.1 + 2.1) mm Hg. to normal and | degree (10.7 + 1.4) and (12.2
+ 0.21) cm Hg) and the absence of symptoms of IAHS.

In 128 (75.3%) patients who were included in the zone of favorable prognosis and who underwent POVH plastic surgery
by tension methods for 1-3 days after surgery had no clinical manifestations of intra-abdominal hypertension, and therefore were
removed from monitoring.

In 16 (9.4%) patients who entered the zone of increased attention and unfavorable prognosis on the second day after sur-
gery, the indicators of IAP monitoring corresponded to the first degree of IAH, and in two (1.2%) patients from group W4 the level
of IAP increased to 24 mm Hg., accompanied by the development of intra-abdominal hypertension, which required the transfer of
patients for further treatment to the intensive care unit. In other patients, this figure was normalized for 4-5 days without develop-
ment of the complications.

Conclusions:

1. Absence of intra-abdominal hypertension or presence of | degree of IAH (12-15 mm of mercury) at intraoperative con-
vergence of edges of an aponeurosis is one of factors of performance by patients with POVH of tension methods of plastic of
hernia gate.

2. Increase of IAH to II-IV degree (16-25 mm Hg.), when the edges of the aponeurosis are bringing together during sur-
gery, leads to development of the abdominal compartment syndrome and is the indicator of performing non-tension plastics
methods of POVH.

3. In 9.4% of patients to which completed POVH plastic surgery by non-tension method, in the early postoperative period,
intra-abdominal hypertension still persists within the boundaries of grade | IAH, which is due to the formation of a deficit in the
volume of the abdominal cavity due to the presence of pronounced dystrophic changes in the tissues of the anterior abdominal
wall and leads to partial loss of their functions to reduce and expand.
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OCOBEHHOCTU XUPYPIrMYECKOIO JIEYEHUA BOJIbHbIX C MOC/IEONEPALNOHHbIMW BEHTPAIIbHbIMU TPbIKAMY, C
YYETOM CTENEHWU BHY TPUBPIOLLIHON F'MINEPTEH3UW, OBY CII0B/IEHHOU U3MEHEHUSIMU ®YHKLWN BHELIHEIO
AbIXAHUA
bpek 0.0., Makapog B.B., Konomerckuti A.T"., Jllobomydposa E.C., ®edoperko 3.K.

Pestome. [TposedeHo uccrnedosaHue yHKUUU 8HEWHe20 ObixaHusi U 8HYmpubpIowHoU aunepmeH3uu Ha 0o, uHmpa u 8 no-
cneonepayuoHHom nepuode y 170 6onbHbIx ¢ [OBIT, komopsiv 6biTu 8bIN0IHEHE! KOMOUHUPOBaHHbIE CNOCOBLI NIACMUKU 2PbbKEBbIX
80pOM C NPUMEHEHUEM aniiompaHcniaHmamos. Hamu ycmaHosieHo, Ymo omcymemeue 8HympubproWwHOU 2unepmeH3uu unu Hanu-
yue | cmeneru VAT npu uRmpaonepayuoHHOM COMUXEHUU Kpaee anoHespo3a se1siemes 00HUM U3 (hakmopoe 8bINOIHEHUS 60MIbHbIM
¢ [MOBI" HamsxHbIX cnocoboe nnacmuku epbikesbix gopom. Peskoe nosbiweHue MAI (II-IV cm.) npu ceedeHuu kpaes anoHegpo3a 8o
8pemsi onepayuu conposoxdaemcs passumueM cuMnmomamuku ab0OMUHaIbHO20 KOMNapmMeHma CUHOpoMa U sensemcst UHOUKa-
MOPOM 8bINONHEHUS HeHamsKHbIX cnocobos nnacmuku OBI. Y 9,4% 605bHbIX, KOMOpbIM 8binonHeHa nnacmuka MNOBI™ HeHamsx-
HbIM ¢nocobom, 8 paHHeM NocreonepayuoHHOM nepuode ewe CoXpaHaemcs 8HympuUBbPIWHas 2unepmeH3ust 8 epaHuyax | cmeneHu
MAT, ymo obycrnoeneHo ghopmuposaHuem depuyuma obbema B6PIOWHOU NOAOCMU U3-3a Hanuyus 8bipaXeHHbIX OUCMPOGBUYECKUX
usmeHeHul mkaHel nepedHel GPIOWHOU CMeHKU U npusodum K yacmuyHoU nomepe Ux (oyHKUUL NO COKPaWEHUH U PacluUpeHUHo.

Knroyeenie cnoea: eHympubpiowHas 2unepmeH3us, nocreonepayuoHHas eeHmparnbHas 2pbika, UHOeKc ab0oMuHanbHOU
2unepmeH3uU, eepHuonnacmuka, abdomMuHanbHbIi KOMNapMMeHM-CUHOPOM.
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