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Measurement of peritoneal fluid urea nitrogen and creatinine levels is useful
to detect iatrogenic urinary tract leakage in colorectal surgery
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Abstract

Background: Increased peritoneal drainage after colorectal surgery is a common problem. Measurement of peritoneal fluid urea nitrogen (UN)
and creatinine (Cr) is a diagnostic tool to detect the urinary tract leakage (UTL). We evaluated its application in colorectal surgery.
Methods: We conducted a retrospective chart review study. We enrolled patients with iatrogenic UTL, and measured their UN and Cr levels in
peritoneal fluid and compared them with those in blood and urine. Meanwhile, we assigned patients without UTL to a control group and
compared clinical parameters of both groups.

Results: Twenty-three patients with iatrogenic UTL were recruited. The overall incidence was 0.5%. UN level in peritoneal fluid (322 + 56 mg/
dL) was significantly higher than that in blood (18.7 + 4.0 mg/dL, p < 0.001); Cr level in peritoneal fluid (69.7 + 14.3 mg/dL) was also
significantly higher than that in blood (1.5 + 0.5 mg/dL, p < 0.001). UN level in peritoneal fluid was significantly higher in the iatrogenic UTL
group than in the control group (322 mL/dL vs. 9.3 mL/dL, p < 0.001); Cr level in peritoneal fluid was also significantly higher (69.7 mg/dL vs.
0.98 mg/dL, p < 0.001).

Conclusion: When increased peritoneal drainage is found postoperatively in colorectal surgery, measurement of UN and Cr levels in peritoneal

fluid can be a useful diagnostic tool to determine intraperitoneal iatrogenic UTL.
Copyright © 2015 Elsevier Taiwan LLC and the Chinese Medical Association. All rights reserved.
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1. Introduction

A common problem after major colorectal surgery is
increased clear peritoneal drainage during the postoperative
period (>500 mL/d)." The major differential diagnosis is be-
tween simple peritoneal drainage and iatrogenic urinary tract
leakage (UTL), especially the ureteral injury. The incidence of
operative ureteral injury with open or laparoscopic surgery
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ranges from <1% to 8%.” " Bladder injuries are rare (<1%)
during colorectal surgery.” Some iatrogenic UTLs are detected
intraoperatively, and repair of the injury can be undertaken
immediately. However, most of the injuries may remain un-
detected intraoperatively and be detected during the post-
operative period.””

When increased clear peritoneal drainage (>500 mL/d) is
detected postoperatively, iatrogenic UTL should be first
considered. Traditionally, abdominal computed tomography
scan, cystography, intravenous pyelography, or uroendoscopy
is performed to confirm the diagnosis.” The concept of urea
nitrogen (UN)—creatinine (Cr) disproportion in intraperitoneal
extravasation of urine was first proposed in 1972.° Measured
levels of UN and Cr in peritoneal fluid have been compared to
their levels in blood, and peritoneal fluid UN and Cr levels
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similar to the levels in blood are believed to be diagnostic of
simple peritoneal drainage rather than UTL.” This diagnostic
tool is not routinely utilized and is mainly applied in patients
with major abdominal trauma® or complicated urological
surgery and hysterectomy.” Although this diagnostic tool
could also be used to detect iatrogenic UTL after major
colorectal surgery, little literature was found through a search
of MEDLINE and PubMed. Therefore, in this study, we
retrospectively analyzed patients with iatrogenic UTL and
evaluated this diagnostic tool for its possible application in
colorectal surgery.

2. Methods

At Kaohsiung Veterans General Hospital, Kaohsiung,
Taiwan, we reviewed the medical records and operation notes
for all patients receiving colorectal surgery during
2000—2013. We used this database for our study, which was a
retrospective  case—control analysis with  prospective
collection.

In our hospital, we place at least one Jackson—Pratt drain
intraperitoneally in all patients receiving colorectal surgery.
When massive peritoneal fluid (500 mL/d) from Jackson—-
Pratt drain is detected postoperatively, we send it for mea-
surement of UN and Cr levels to exclude UTL. Meanwhile, we
collect blood and urine samples and measure their UN and Cr
levels for comparison. If iatrogenic UTL is highly suspected
by the analysis result, we perform sonography, abdominal
computed tomography scan, cystography, intravenous pye-
lography, or uroendoscopy to confirm the diagnosis.

In this study, we included patients with iatrogenic UTL
detected postoperatively. During the same period, we also
assigned all patients with simple increased peritoneal fluid
(500 mL/d) but without iatrogenic UTL (confirmed by so-
nography, abdominal computed tomography scan, cystog-
raphy, intravenous pyelography, or uroendoscopy) to the
control group. Patients with congestive heart disease, chronic
liver disease with impaired liver function, and chronic renal
disease with impaired renal function were excluded due to
possible interference of UN and Cr levels.'” The clinical pa-
rameters included age, sex, procedure name, site and mecha-
nism of UTL, peritoneal fluid amount, and UN and Cr levels of
peritoneal fluid, blood, and urine. We also calculated the ratios
of UN and Cr levels in peritoneal fluid and blood in each group
of patients for comparison. Prevention and management of
UTL were not evaluated in this study.

All quantitative data were expressed as mean =+ standard
deviation. Analysis of variance with post hoc test and two
independent sample ¢ test were used for group comparisons of
quantitative data. Statistical analysis was performed using
SPSS version 12.0 for Windows (SPSS Inc., Chicago, IL,
USA). Significance was defined as p < 0.05.

3. Results

In 2000—2013, 4493 patients receiving major colorectal
surgery were registered in our medical record database.

Twenty-three patients had definite diagnosis of iatrogenic
UTL, and the overall incidence rate was 0.5%. Due to the
retrospective nature of the study, parts of the data were
missing. The clinical characteristics are shown in Table 1.
Seventeen patients (74%) had open surgery, and six patients
(26%) had laparoscopic surgery. The most common pro-
cedures were low anterior resection (n = 7) and anterior
resection (n = 6). Most of the injuries occurred over the left
ureter (82.6%), especially over the left middle third (M/3) and
lower third. Two patients had bladder injury. One patient had
ureteral injury over the right middle third and one patient had
urethral injury. The common mechanisms were laceration
(n = 8), ligation (n = 6), and thermal injury (including those
caused during electrocautery and by vessel-sealing device,
n = 5). Two patients had ureteroureterostomy leakage, and
two patients had leakage from bladder repair.

UN and Cr levels in the peritoneal fluid, blood, and urine of
23 patients with iatrogenic UTL are shown in Table 2. UN/Cr
levels in peritoneal fluid (322.1/69.7 mg/dL) were significantly
higher than those in blood (18.7/1.5 mg/dL, p < 0.001) and
significantly lower than those in urine (392.6/127.3 mg/dL,
p < 0.001). Comparisons between patients with iatrogenic
UTL and those of the control group are shown in Table 3.
Peritoneal fluid amount and the levels of peritoneal UN,
peritoneal Cr, blood UN, and blood Cr were significantly
higher in the iatrogenic UTL group than in the control group,
especially peritoneal UN and peritoneal Cr (322 mL vs.
9.3 mL for UN, and 69.7 mg/dL vs. 0.98 mg/dL for Cr;
p < 0.001). The ratio of UN levels in peritoneal fluid and
blood was 17.9 + 5.1 (ranged from 10 to 29), and the ratio of

Table 1
Clinical characteristics of 23 patients with urinary tract leakage.

Clinical characteristics n=23

Age (y) 60.2 + 14 (38—78)

Female/male 10/13

Procedure

Low anterior resection

Anterior resection

Abdominoperineal resection

Right hemicolectomy

Laparoscopic anterior resection

Laparoscopic low anterior resection

Laparoscopic abdominoperineal resection

Site of urinary tract injury

Left M/3 ureter

Left L/3 ureter

Bladder dome

Urethra

Right M/3 ureter

Cause of urinary tract leakage

Laceration

Ligation

Thermal injury (including electrocautery 5
and vessel-sealing device)

Ureteroureterostomy leakage 2

Leakage of bladder repair 2
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Quantitative data are expressed as mean + standard deviation (range of the
value).
L/3 = lower third; M/3 = middle third.
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