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INTRODUCTION: In closed intraperitoneal bladder trauma, an alternative to laparotomy is laparoscopy. The rupture is
closed with endoscopic sutures, and the bladder is drained with a urethral catheter. In the literature, the issue of the place-
ment of a trocar cystostomy during laparoscopic treatment of patients with intraperitoneal bladder ruptures requiring pro-
longed drainage is insufficiently covered.

PURPOSE OF THE STUDY: Determination of the optimal trocar cystostomy method during laparoscopic treatment
of intraperitoneal bladder rupture.

MATERIALS AND METHODS: Trocar cystostomy was performed in 8 patients with intraperitoneal bladder ruptures,
among whom 7 had concomitant diseases of the prostate gland, and 1 had urethral stricture. Trocar cystostomy during lapa-
roscopic surgery was performed in three different ways.

RESULTS: In the first method, the rupture of the bladder was initially sutured. Then, through the urethral catheter, the
bladder was filled with saline. A trocar cystostomy was inserted through the suprapubic region. The second method consisted
in the installation of a trocar cystostomy under the control of a laparoscope even before the suturing of the bladder rupture.
In the third method proposed by us (patent No. 2592023), a Foley-type catheter with a balloon capacity of at least 200 ml
was inserted into the abdominal cavity through the laparoscopic port. A catheter was inserted from the abdomen through an
intraperitoneal rupture into the bladder. Inside the bladder, the catheter balloon was filled with saline. Then, through the su-
prapubic region, the anterior abdominal wall, the bladder and the inflated balloon of the catheter were pierced layer by layer
with a trocar. Another catheter was inserted through the trocar into the bladder. After removal of the catheter with a ruptured
balloon, the intraperitoneal rupture of the bladder was sutured.

FINDINGS: According to the results of the study, the third method of inserting a trocar cystostomy turned out to be the
most optimal and safe.
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Bgedenue. [Mpv 3aKpbITON BHYTPMOPIOLIMHHOM TpaBMe MOYEBOr0 My3bipA afbTepHATUBOW 1anapoTOMUK ABNAETCA Na-
napockonuaA. Pa3pbiB yLLIMBAETCA 3HAOCKONMYECKUMMU LLUBaMK, @ MOYEBOW NMy3blpb APEHUPYETCA YPeTpanbHbIM KaTeTepoM.
B nutepatype HepfoCTaTOYHO OCBELLEH BOMPOC OTHOCMTENBHO YCTAHOBKM TPOAKapHOW LIMCTOCTOMBI MPU NlanapocKonuye-
CKOM JIeYEHUM MALMEHTOB C BHYTPUOPIOWMHHBIMM pa3pbiBaMMU MOYEBOr0 My3bIpA, KOTOPLIM TPebyeTcA ero AauTenbHoe
APeHVNpOBaHMe.

Llens uccnedosarus. OnpepeneHvie oNTUManbHOro cnocoba TpoaKapHOiA LIMCTOCTOMMM MPY TaNapoCKOMMUYECcKOM fevye-
HWW NALMEHTOB C BHYTPMOPIOLUMHHBIM Pa3pbIBOM MOYEBOrO My3bIpA.

Mamepuanel u Memodel. TpoakapHylo LMCTOCTOMMIO BbIMOAHANM 8 MauMeHTaM C BHYTPUOPIOLIMHHBIMU pa3pbiBaMM
MOYeBOro ny3blpA, CPeAM KOTOPbIX 7 UMeNW COmyTCTBYIOWMe 3aboneBaHnA npefcTaTenbHON enesbl, @ 1 — CTPUKTYpy
ypeTpbl. TpoakapHyto LIMCTOCTOMMIO BO BpEMA NTanapoCKOMUYECKo OnepaLym BbINOSHANM TPEMA Pa3HbIMK crocobamu.

Pe3ynemamel. py nepsoM cnocobe BHayane yLwiMBanM paspbiB MOYEBOr0 My3blpA. 3aTeM Mo ypeTpanbHOMy KaTteTe-
Py M0YeBOW My3bipb 3anoNHANM GM3MONOrMYECKUM pacTBopoM. Yepes HaanobKoBylo 0bnacTb ycTaHaBnMBanW Tpoakap-
Hylo LmcTocToMy. Bropoi cnocob 3akniouancA B yCTaHOBKE TPOaKapHOW LMCTOCTOMbI MO, KOHTPONIEM Nanapackona elle
[0 YLWWBaHMA paspbliBa Mo4eBoro nysbipsa. [py TpeTbeM criocobe, npeanoeHHoM Hamu (nateHT N2 2592023), vepes na-
MapoCKONMYeCKMiA NopT B BpIoLLHYI0 MonocTb 3aBoannu Katetep Tuna QoneA ¢ eMKocTbio bannoHa He MeHee 200 mn.
KaTeTep W3 »u1BOTa Yepe3 BHYTPUOPIOLUMHHBINA pa3pbiB MPOBOAMM B MOYEBOW Ny3bipb. BHYTPM MoyeBoro nyseipA 6annox
KaTeTepa HanosHAM GU3N0NOrMYECKUM PacTBOPOM. 3aTeM Yepe3 HafnobKoBYo 0611acTb NOCNOMHO NPOKanbIBaNu TpoaKa-
pOM nepefHiolo BPIOLLHYI0 CTEHKY, MOYEBOM Ny3blpb M pa3fyThiii 6annoH Katetepa. o Tpoakapy B Mo4eBOM My3bipb ycTa-
HaBnMBanu Jpyroi Katetep. locne yaaneHua Katetepa ¢ pa3opBaHHbIM 6annoHOM BHYTPUOPIOLLMHHBIN Pa3pbiB MOYEBOr0
ny3bIpA yLUMBANH.

Boigodbl. Mo pe3ynbTatam MccneoBaHUA TPETUI CMOCOD YCTAHOBKM TPOAKapHOM LMCTOCTOMBI OKa3ancs Hambonee on-
TUManbHbIM 1 6e30nacHbIM.
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INTRODUCTION

With a closed intra-abdominal injury, intraperitone-
al bladder ruptures account for 2% of cases [1]. They
can be either combined or isolated. Combined injuries
of the bladder caused by road traffic accidents, falls
from a height, and home injuries are most often ob-
served. Isolated injuries of the bladder are less common,
mainly represented by spontaneous ruptures. The mech-
anism of spontaneous rupture is presented by a sharp
increase in the intravesical pressure in the overfull blad-
der at the time of injury, which results in a hydrodynamic
effect in the place of least resistance in the apex of the
bladder, leading to intraperitoneal rupture [2-5].

In all cases, intraperitoneal bladder injuries require
surgical intervention. Laparotomy is traditionally per-
formed [2, 6, 7]. In recent decades, the laparoscopic
method of treatment has been increasingly used as an
alternative to laparotomy for isolated intraperitoneal
ruptures of the bladder [1, 3, 4, 7-9]. During laparoscop-
ic surgery, the ruptured bladder is sutured hermetically
with absorbable sutures [7, 10]. The bladder cavity in
most cases is drained using a urethral catheter [2, 3, 8].
However, patients who had lower urinary tract diseases
before the injury require prolonged drainage of the blad-
der. For such patients, the optimal method of drainage is
the installation of a suprapubic trocar cystostomy [7, 10].

Despite the urgency of this problem, the literature
presents insufficiently the issues of installing a suprapu-
bic cystostomy during laparoscopic treatment of patients
with bladder injury.

This study aimed to determine the optimal method for
inserting a trocar cystostomy during laparoscopic treat-
ment of patients with intraperitoneal bladder rupture.

MATERIALS AND METHODS

Over the period from 2012 to 2019, at the St. Pe-
tersburg I.l. Janelidze Research Institute of Emergency
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Fig. 1. Trocar cystostomy after suturing the intraperitoneal rupture.
The bladder is filled with saline

Puc. 1. TpoakapHas LMCTOCTOMMSA, NOCIIe YLIMBAHWA BHYTPUOPIO-
LWUMHHOrO pa3spbiBa. MoyeBol My3bipb 3amosiHeH (u3nonoruye-
CKWM pacTBOPOM
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Medicine, suprapubic trocar cystostomy for laparoscopic
treatment of isolated bladder injuries was performed in
eight patients. All patients were middle-aged and elderly
men. As regards the mechanism of trauma, 4 (50%) pa-
tients were injuried in a state of alcoholic intoxication.
One patient fell out of bed. In 3 (37.5%) patients, blad-
der ruptures were associated with domestic conflicts.
The duration of admission to hospital from the moment
of injury ranged from 8 to 27 hours.

All patients indicated that they had urinary disorders
even before the injury. Five of them had lower urinary
tract diseases and were previously monitored by a
urologist. Preoperative examination revealed prostatic
hyperplasia in 7 (87.5%) patients, and stricture of the
suspending part of the urethra in one patient.

After receiving the results of the examination, the
patients were informed about the course of the upcom-
ing surgery and the need to install a suprapubic trocar
cystostomy. All eight patients underwent laparoscopic
intervention. During surgery, the ruptured bladder was
sutured endoscopically with absorbable sutures.

During laparoscopy, three methods of installation of
a trocar cystostomy were employed. Method 1 consisted
of traditional catheterization of the bladder with a ure-
thral catheter through the urethra. The ruptured blad-
der was sutured hermetically with endoscopic sutures.
Then, through the urethral catheter, the bladder was
filled with 300 ml of saline solution. A trocar cystostomy
was inserted into the filled bladder through the supra-
pubic region. At the same time, a laparoscope was used
for the visual control of the extraperitoneal installation
of a trocar cystostomy from the abdominal cavity (Fig.
1). Method 2 involved installation of a suprapubic tro-
car cystostomy even before suturing the intraperitoneal
bladder rupture. During the laparoscopic surgery, visual
control of the extraperitoneal passage of the trocar was
also performed (Fig. 2). We proposed method 3 of su-
prapubic installation of a trocar cystostomy (Patent No.
2592023). For this method, a Foley-type catheter was

I
e

Fig. 2. Conducting a trocar cystostomy in case of non-sutured in-
traperitoneal rupture of an urinary bladder

Puc. 2. lpoBeaeHve TpoakapHOM LMCTOCTOMbI MPU HEYLUUTOM
BHYTPMOPIOLLIMHHOM pa3pbiBe MOYEBOro Ny3bipsA
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Fig. 3. Stages of suprapubic trocar cystostomy: a — antegrade placement of a Foley catheter into a urinary bladder through an intra-
peritoneal rupture; b — puncture of an anterior abdominal wall, urinary bladder and inflated balloon with a trocar; ¢ - installation of
a suprapubic cystostomy, intraperitoneal rupture of the bladder is hermetically sutured

Puc. 3. 3tanbl Hapn06KOBOM TpOAKAPHOM LMCTOCTOMMM: @ — aHTerpagHoe 3aBefeHue katetepa Donies B MOYEBOI My3bipb Yepes BHY-
TPUOPIOLLIMHHBIN pa3pbiB; b — NpoKon TPOaKapoM nepeaHei GpIoLLIHO CTEHKM, MOYeBOr0 My3bIpA U pa3gyToro 6annoHa; ¢ — yCTaHoBKa
HaANo6KOBOW LMCTOCTOMBI, BHYTPMOPIOLLMHHBIN pa3pbiB MOYEBOO My3bIpA FrePMETUYHO YLUUT

inserted into the abdominal cavity through the laparo-
scopic port, with a balloon capacity of at least 200 ml
when filled. The distal end of the Foley catheter with a
balloon was antegradely passed through the intraperi-
toneal rupture into the bladder cavity (Fig. 3). Inside the
bladder, the balloon was tightly filled with saline solu-
tion. The filled balloon stretched the bladder walls from
inside, displacing the transitional fold of the peritoneum
cranially. A trocar puncture was made through the ante-
rior abdominal wall in the suprapubic region above the
extraperitoneal part of the bladder. The trocar was used
to puncture in layers the anterior abdominal wall, blad-
der, and inflated balloon of a Foley catheter and was
inserted in the bladder cavity. Another catheter was in-
serted through the hollow trocar tube into the bladder.
The catheter with the ruptured Foley-type balloon was
then removed from the bladder and the abdominal cav-
ity through the laparoscopic port. Intraperitoneal blad-
der rupture was sutured hermetically with endoscopic
sutures.

RESULTS

After sanitation of the abdominal cavity, the blad-
der was examined in all patients. Ruptures in all cases
were localized on the intraperitoneal part of the bladder.
The bladder cavity was also examined during laparos-
copy to rule out combined injuries (Fig. 4). The size of the
rupture ranged from 2 to 8 cm. The sequence of sutur-
ing the bladder rupture and insertion of the suprapubic
cystostomy was different in all three cases.

Installation of a suprapubic cystostomy by method
1, which involved suturing the bladder rupture and sub-
sequent filling of its cavity with saline solution through
a urethral catheter, was performed in 2 (25%) patients.
Two main disadvantages of this method were identified

DOl https://doi.org/1017816/urovedb2109

during cystostomy. One of them was leakage of saline
solution between the sutures into the abdominal cavity
during the bladder filling. Therefore, it was technically
difficult to create a sealed bladder vessel for safe ex-
traperitoneal placement of a trocar cystostomy. Another
disadvantage was the divergence of the sutured wound
edges of the bladder with intravesical administration of
saline solution. Therefore, depressurization and bladder
wound dehiscence required additional imposition of en-
doscopic sutures. As a result, the surgery time increased.

Suprapubic drainage of the urinary bladder by method
2 was performed in 3 (37.5%) patients. The drawback
of this method was the nearly complete absence of the
extraperitoneal part of the anterior wall of the bladder
for safe trocar cystostomy. Thus, in two patients, the
trocar passed into the bladder through the abdominal
cavity, causing a risk of intestinal damage. Both patients
required repeated insertion of the trocar for suprapubic
cystostomy. After suprapubic drainage, the bladder was
hermetically sutured.

Drainage of the urinary bladder using method 3 with
a Foley-type catheter inserted antegradely into the blad-
der cavity through the intraperitoneal rupture was also
performed in 3 (37.5%) patients. With tight filling of the
Foley-type catheter balloon, the capacity of the blad-
der increased. As a result, the inflated balloon of the
Foley catheter inside the bladder provided cranial dis-
placement of the transitional fold of the peritoneum. This
surgical technique helped establish a trocar cystostomy
for all three patients without unnecessary punctures and
risk of intestinal damage. After removal of the Foley-
type catheter with a ruptured balloon, the bladder was
sutured (Fig. 5).

During drainage of the urinary bladder by method 3,
no intraoperative and postoperative complications were
recorded. No additional surgery time was required.
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Fig. 4. Checkup of the bladder through the intraperitoneal rupture
Puc. 4. OcMOTp Mo4eBOr0 My3bipA Yepe3 BHYTPUOPIOLLIMHHBINA
paspbiB

DISCUSSION

Spontaneous intraperitoneal injury is recorded in pa-
tients with overfull bladders. These patients are often
middle-aged and elderly men with pre-existing lower
urinary tract symptoms. Some of them do not undergo
timely treatment of prostate and urethral diseases, de-
spite having persistent urinary disorders. If intraperito-
neal rupture occurs in such patients, choosing a method
for draining the bladder is always a concern. In most
cases, studies have described a method of urine diver-
sion from a sutured bladder using a urethral catheter
(2, 3, 8]. However, no data are available on the condi-
tion of the lower urinary tract in patients with trauma.
Several studies have described installation of a trocar
cystostomy after suturing an intraperitoneal rupture of
the bladder; however, indications for such a method of
drainage are not provided [7, 10].

When selecting a method for draining the bladder in
case of intraperitoneal injury, we approach each patient
individually. Drainage of the bladder using a urethral
catheter is undoubtedly a priority. This drainage method
is applicable to most patients. However, men with lower
urinary tract diseases and dysuria experiencing intra-
peritoneal rupture often require longer bladder drainage.
Installing a urethral catheter for a long period of time is
at risk of various complications [11]. Therefore, for pa-
tients with lower urinary tract symptoms, the temporary
placement of a trocar cystostomy appears to be the only
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possible solution.

In our study, we employed three methods to deter-
mine the optimal one for inserting a trocar cystostomy
in case of intraperitoneal rupture of the bladder. Meth-
ods 1 and 2 have certain disadvantages, as they require
additional endo-videosurgical manipulations associated
with depressurization, bladder wound dehiscence, or
repeated installation of the trocar for cystostomy. With
method 3, the only difficulty was the absence of com-
mon application of Foley catheters with a large balloon
capacity.

CONCLUSIONS

In the laparoscopic treatment of patients with intra-
peritoneal rupture of the bladder, trocar cystostomy can
be technically performed in several methods. The most
optimal method was the insertion of a Foley-type cath-
eter through the abdomen and the existing intraperitone-
al rupture into the bladder cavity. Filling the Foley-type
catheter balloon inside the bladder creates an airtight
vessel necessary for the safe extraperitoneal placement
of a trocar cystostomy.
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