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Abstract

Background: There are few reports about urinary retention rate after elective cholecystectomy. We designed a prospective study to assess
the problem.
Methods: A total of 121 female and 19 male patients were included in the study with a prospective study protocol. Laparoscopic
cholecystectomy was performed in 107 patients and open cholecystectomy in 33 patients.
Results: Neither gender nor age affected rate. Postoperative micturition difficulty developed in 10 patients. Of these patients, 9 could void
with helping measures, and only 1 needed catheterization. Only 1 patient who underwent laparoscopic surgery required catheterization
(0.7%). The open approach caused a higher incidence of postoperative micturition difficulty than did the laparoscopic approach (15.2%
versus 4.7%;P � 0.04). Only large amounts of perioperative fluid administration and meperidine use had statistically significant effects on
micturition problems.
Conclusions: Urinary retention is a rare complication after elective cholecystectomy. Helping measures are very effective and should be
tried before inserting a urethral catheter. © 2001 Excerpta Medica, Inc. All rights reserved.
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Urinary retention is a minor complication seen in the post-
operative period. Its incidence after general surgical proce-
dures has been reported ranging from 2% to 32% [1–8].
Although most of the high figures have been obtained in the
series of lower abdominal operations [3,4], postoperative
urinary retention (PUR) can develop after every type of
procedures including cholecystectomy [5,9–13]. The only
specific study on the incidence of PUR after cholecystec-
tomy was carried out by Petros et al [5]. In this retrospective
series, 30% of the patients developed PUR after elective
cholecystectomy. This rate was quite high in comparison
with the other retrospective cholecystectomy series reported
by Davies and Cranston [14] (8%), and Demirel et al [15]
(5%) as the control groups of their urological studies.

Laparoscopic surgery has become the procedure of
choice for elective cholecystectomy, even in pregnancy
[16]. To date, many studies have been performed to assess
complications of this technique. Some of those studies have
mentioned urinary retention [12,13] and urinary infection

[17] among general complications of the technique; how-
ever, no specific study has been planned to determine the
rate of urinary retention after laparoscopic cholecystectomy.
Therefore, we planned a prospective study to determine the
PUR rate after cholecystectomy and to investigate the dif-
ferences between open and laparoscopic techniques.

Methods

One hundred and forty patients who were operated on for
chronic cholelithiasis in our department in a 1-year period
were included in this prospective study. All but one surgeon
preferred laparoscopic cholecystectomy as the routine pro-
cedure. Indication for operation was similar for two proce-
dures. One hundred and seven patients were operated on
laparoscopically, and the remaining 33 patients were oper-
ated on by the open approach. Open cholecystectomy was
done via subcostal incision, which was closed with contin-
uous suturing. The intraabdominal pressure was kept not
higher than 15 mm Hg during the laparoscopic cholecys-
tectomy. The criteria for exclusion were previous catheter-
ization history, chronic renal disorders, urinary tract ob-
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struction, pericholecystic abscess, emphysema of the
gallbladder, concomitant common bile duct exploration, ad-
ditional intraabdominal interventions, drugs affecting mic-
turition mechanism, and malignancy. Five cases in which
the surgeon converted the laparoscopic procedure to lapa-
rotomy owing to difficulty in dissection were also excluded.

We defined postoperative urinary retention as the inabil-
ity to pass urine for a longer time than 12 hours after
induction of anesthesia, when the patient had discomfort
and the bladder was palpated in the suprapubic region [3–7,
18,19]. The problem was recorded as postoperative diffi-
culty in micturition (PDM) if the patient was eventually able
to void after helping measures, such as helping the patients
stand up or walk, providing privacy and a quiet environ-
ment, applying a warm water bottle to the suprapubic area,
or use of spasmolytic agents [1,7,19,20].

All the patients were asked to empty the bladder just
before transport to the operating room. General anesthesia
with halothane was used in all cases. Anesthetists and sur-
gical residents in charge of the cases were not informed
about the study. Patient-controlled analgesia was not used
for any patient. Concomitant medical problems in the pa-
tient history, the agents used for premedication, the duration
of the operation, total CO2 volume used during the laparo-
scopic procedure, total intravenous fluid volume infused in
the perioperative period (intraoperative plus postoperative),
and nonopiate or opiate analgesics given after the operation
and their total dosages were strictly recorded in each file.

The chi-square test and Student t test were used for
statistical analysis. A P value of �0.05 was accepted as
significant. In SPSS for Windows statistical program, a
multivariate analysis (stepwise logistic regression) was per-
formed to determine independent variables related to uri-
nary retention.

Results

One hundred and twenty-one female and 19 male pa-
tients aged 23 to 67 years (mean 51) were included in the
study. The laparoscopic cholecystectomy group (LG; n �
103) and the open cholecystectomy group (OG; n � 33) had
similar characteristics. In all, 10 patients out of 140 were not
able to pass urine spontaneously. Nine of those could even-
tually void with helping measures before 12 hours postop-
eratively. Only 1 patient who was operated on laparoscopi-
cally needed urethral catheter insertion. This patient did not
need second catheterization after the first short-time appli-
cation. Overall PUR rate was 0.7%, and there were no
differences between laparoscopic and open techniques (P �
0.06). On the other hand, the PDM rate was 7.1%, and there
was a significant difference between LC and OC groups:
4.7% versus 15.2% (P � 0.04; Table 1).

Among the variables recorded in the study protocol, only
perioperative intravenous fluid volume and meperidine had
significant effects on PDM. The mean perioperative total

intravenous fluid volume was 2,020 mL for the patients with
PDM and 1,401 mL for the patients with no postoperative
urinary problems. The difference was significant (P �
0.03). Postoperative meperidine use was also a factor for
developing PDM. It developed in 8 (11.4%) of 70 patients
who were given 50 to 100 mg meperidine but in only 2
(2.8%) of 70 patients who did not received meperidine for
postoperative analgesia (P � 0.03). When OG and LG were
compared in respect to the mean perioperative fluid volume
(1,874 mL versus 1,314 mL, P � 0.004) and the rate of the
patients who needed 50 to 100 mg meperidine postopera-
tively (72.7% versus 41.1%, P � 0.001), these figures were
found to be significantly lower in LG.

In univariate analysis, neither gender nor age affected
PDM rate. Among 121 female patients—who were the
majority of the cases in the present study—PDM developed
in 9 (7.4%). On the other hand, only 1 (5.3%) of 19 male
patients had this problem (P � 0.73). The mean age of the
10 PDM cases was found to be 53.6 years. The other 130
patients with no urinary difficulties had a mean age of 50
years (P � 0.45). Similarly, the mean operating time of the
patients with PDM was 78.5 minutes, and that of the pa-
tients without PDM was 70.4 minutes (P � 0.39). In addi-
tion, concomitant cardiopulmonary problems in the patient
history, diabetes mellitus, and the agents used for premed-
ication were not related to the postoperative urinary prob-
lems (Table 2).

Multivariate analysis also showed that perioperative in-
travenous fluid volume and postoperative meperidine use
were independent variables for postoperative urinary reten-
tion. The other factors, including age, gender, concomitant
cardiopulmonary diseases, diabetes mellitus, diazepam pre-
medication, atropine premedication, operative technique
(laparoscopic versus open), duration of the operation, and
total CO2 volume used during the laparoscopic procedure,
could not enter the regression equation.

Comments

Although urinary retention is a minor postoperative com-
plication, it can lead to catheterization, subsequent urinary

Table 1
Postoperative micturition difficulty and urinary retention rates

Procedure Number
of
patients

Postoperative
micturition
difficulty*
(%)

Urinary
retention
requires
catheterization†
(%)

Laparoscopic cholecystectomy 107 5 (4.7%) 1 (0.9%)
Open cholecystectomy 33 5 (15.2%) —
Total 140 10 (7.1%) 1 (0.7%)

* P � 0.04.
† P � 0.06.
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tract infections, and even urethral stricture formation [1,8,
20,22,23]. The etiology of PUR involves combinations of
many factors. Some drugs such as parasympatholytics in-
crease bladder capacity, decrease the rate of bladder con-
tractions, and cause urethral resistance, while anesthetic
agents decrease the intravesical pressure and inhibit the
micturition reflex [20]. Analgesics, especially opioids, can
also cause PUR particularly after epidural administration
[6,7,18,20].

Among general surgical operations, PUR is frequently
seen after inguinal herniorhaphy and anorectal procedures
[3,4]. The reason for high PUR rates after these operations
is partly the choice of epidural anesthesia with long acting
agents [4]; but the problem primarily originates from the
dissection at the common area of innervation of the urethral
sphincter [3]. Contrary to those procedures, elective chole-
cystectomy via a subcostal incision does not seem to create
a specific reason for PUR. However, Petros et al [5] re-
ported a 30% PUR rate after elective cholecystectomy in
1992. On the other hand, Shea et al [12] reported a 17.9%
PUR rate in the prelaparoscopic era. They showed a sharp
decline to 6.5% after the introduction of laparoscopic cho-
lecystectomy. The same study group also reported a 1.4%
PUR rate in a meta-analysis of different laparoscopic series
[13]. In our prospective study, similar to Shea’s results, the
overall PUR rate after elective cholecystectomy was less
than 1% and the rate of total postoperative difficulties in
micturition was found to be significantly higher in the open
group than in the laparoscopy group.

The first aim of this study was to determine our own rate
of postoperative difficulties in micturition. Both PUR and
PDM rates were found to be low in the present study, as we
had expected. However, it must be remembered that the
patients with previous urinary retention history or current
urinary tract problems were left out of the study. The second
question was whether there would be a difference between
PDM rates for OG and LG patients, and why. The well-

documented advantages of laparoscopic techniques are less
pain, early mobilization, less analgesic need, and smaller
intravenous fluid volume [24–26]. The LG patients in the
present study also had these advantages. On the other hand,
a possible disadvantage of laparoscopic cholecystectomy
might be high intraabdominal pressure due to CO2 insuffla-
tion during the procedure. The only study in the English
literature on the effect of abdominal pressure on urinary
flow rate has shown that the proximal 2 cm of the urethra in
both men and women is intraabdominal [27], and it has been
reported in another study that urinary bladder pressure is
equal to intraabdominal pressure [28]. However, no rela-
tionship has yet been documented between high abdominal
pressure and the development of urinary retention.

In contrast to some previous studies [1,4,8,18], we found
that age and male sex were not important variables for PUR
as some other authors have stated [3,7]. In addition, con-
comitant cardiopulmonary disease, diabetes mellitus, pre-
operative atropine and diazepam medication, operative
technique (laparoscopic versus open), operating time, and
total CO2 volume had no effects either in univariate analysis
or in multivariate analysis. Only perioperative intravenous
fluid volume and meperidine use were found to be indepen-
dent factors for PDM. In several previous studies large
amounts of intravenous fluid were responsible for PUR after
general surgical procedures, and it was possible to prevent
retention with fluid restriction [1,3,29]. In the study by
Petros et al on elective cholecystectomy, the patients with
retention received a mean of 1,971 mL intravenous fluid,
whereas the patients without retention were infused with a
mean intravenous fluid volume of 1,851 mL. The P value
was near significance, but this difference disappeared by
logistic regression analysis [5]. We did not do any fluid
restriction in our cases. The difference between mean fluid
volumes of the patients with and without PDM in our study
was statistically significant in univariate analysis and was an
independent prognostic indicator in multivariate analysis.

The administration of large amounts of fluids causes
urinary retention probably by producing overdistension of
the wall of the bladder. Because the bladder is composed of
smooth muscle, its contractility increases to a peak level as
it fills with urine and then declines. Therefore, an overdis-
tended bladder cannot empty itself because its wall cannot
generate sufficient contractile force [3].

Narcotic analgesics have long been accused of causing
postoperative urinary retention [1,6,7,18]. They relax the
detrussor muscle and increase the tonus of the urethral
sphincter [1,20]. Petros et al [5] reported that the patients
received larger total dosages of narcotic analgesics (mor-
phine or meperidine) after cholecystectomy were signifi-
cantly more likely to have retention. Both in that study and
in another study done by the same author on open appen-
dectomy, patient-controlled analgesia resulted in the use of
large dosages of analgesic agents, and eventually resulted in
PUR [6]. Although we did not use patient-controlled anal-
gesia, patients who received intramuscular meperidine for

Table 2
Factors that had no effects on postoperative micturition

Factor Number
of
patients

Postoperative
micturition
difficulty
(%)

P
value*

Concomitant cardiopulmonary disease
Yes 41 9.8
No 99 6.1 0.44

Diabetes mellitus
Yes 6 —
No 134 7.5 0.49

Diazepam premedication
Yes 86 7.0
No 54 7.4 0.92

Atropine premedication
Yes 86 9.3
No 54 3.7 0.21

* Chi-square test (Pearson).
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postoperative analgesia had a higher PDM rate than the
patients who did not receive this agent.

It has been shown in previous studies that simple mea-
sures were effective to help patients who had initial diffi-
culties in passing urine. In addition, of these measures, early
mobilization, privacy, and use of a warm water bottle are
completely cost free. In case these measures are insufficient,
spasmolytic agents can be tried to intervene in the micturi-
tion difficulty. Stallard and Prescott [7] reported that simple
measures were successful in helping 57% of the patients
with PDM. In the series by Gönüllü et al [1], 26 of 111
patients got benefit from helping measures. Kulaçoğlu et al
[2] also stated that only 1 of 5 patients could not pass urine
in spite of helping measures. A similar result was obtained
in the present study: 9 of 10 patients who had initial diffi-
culties of micturition managed to void with simple, helpful
measures.

In conclusion, we obtained two findings in the present
study. One, neither urinary retention nor micturition diffi-
culty is a frequent problem after elective cholecystectomy,
either laparoscopic or open. And two, measures to help
patients void are highly effective, therefore, they should be
tried first; short-term catheterization should be saved as a
last resort.
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