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Abstract

Background: Intraoperative cholangiography (10C) is one of the surgical advances that aim to
reduce the risk of bile duct injuries. Aim: To assess the role of 10C in controlling the postopera-
tive outcomes and its implication on patient quality of life. Patients and Methods: This prospec-
tive randomized study conducted at the Department of Surgery, Faculty of Medicine, Suez Canal
University from May 2017 to February 2019 on 56 patients with symptomatic gall stones who
met our inclusion criteria. The exclusion criteria were having former upper abdominal surgery,
chronic liver disease, impaired kidney function, bleeding tendency, and Common bile duct
(CBD) stones indicated for preoperative ERCP. Our protocol was approved by the institutional
review board at Suez Canal University. Results: Our sample comprised of 56 patients. The mean
age was 42 * 10 years, and most patients were females (68%). Most patients had no interven-
tions like CBD explorations (82%). The success rate was 96%. Two patients had failed CBD explo-
ration and referred to postoperative Endoscopic Retrograde Cholangiopancreatography
(ERCP). Of notice, there were no reported cases of bile duct injury, and the mortality rate was
0%. Conclusion: 10C during laparoscopic cholecystectomy (LC) is associated with a low morbidity
rate and no mortalities. This confirms the effectiveness of 10C in reducing the postoperative
complications of LC which improve patent’s quality of life.
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Introduction

Despite the known benefits of Laparo-
scopic cholecystectomy (LC) as a gold
standard procedure for gallstone disease,
there are still some concerns about the
most severe complication of this proce-
dure, injury of the bile duct (BDI)(*?). Com-
plex BDIs and late complications may lead
to end-stage liver disease and associated
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with an increased incidence of mortality
rate (up to 7%). However, with the great
advances in this surgical procedure and
with the rising of the learning curve of the
surgeons, the incidence of BDIs showed a
significant reduction compared with earli-
er periodsG4). Intraoperative cholangi-
ography (I0C) is one of these advances
that aim to reduce the risk of BDIs(®), Dif-
ferent solutions are available when the
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BDI is diagnosed during surgery or in
those patients who have received multiple
prior therapies, and a multidisciplinary ap-
proach is essential(®), However, the reso-
lution of a diagnosed BDI after surgery is
purely surgical. Moreover, 10C must be
performed to give a surgical “road map”
when the anatomical features of the
common bile duct (CBD) are unclear dur-
ing the procedure(®. Some studies report-
ed a significant reduction in the mortality
rates, morbidity, cardiac events, bleeding,
reintervention, and postoperative biliary
complications with early detection of BDIs
detection during 10C0%™, LC with 10C is
observed to be associated with a lower
risk of readmission related to the first op-
eration("?. On the other hand, some stud-
ies reported some limitations for the use
of 10C"3), Therefore, they suggested that
IOC should be used only in selected cases.
However, in some cases with difficult in-
traoperative anatomical findings, 10C is
the treatment of choice(, Therefore, in
this study, we aimed to assess the role of
IOC in controlling the postoperative out-
comes and its implication on the quality of
life.

Patients and Methods

Study design

The current study was performed as a
prospective randomized study at the De-
partment of Surgery, Faculty of Medicine,
Suez Canal University from May 2017 to
February 2019.

Patients

Adult patients with good general condi-
tion were enrolled if they were diagnosed
with symptomatic gall stones. The exclu-
sion criteria were having former upper
abdominal surgery, contraindications to
the contrast material, chronic liver dis-
ease, impaired kidney function, bleeding
tendency, and CBD stones indicated for
preoperative ERCP. Our protocol was ap-

proved by the institutional review board
at Suez Canal University and all partici-
pants signed an informed written consent
before the procedure.

Operative Interventions

Following general anesthesia, LC with
cholangiography was performed using the
standard four-cannula technique. We ap-
plied traction on the gallbladder fundus in
a cephalic direction with a grasper placed
through the midclavicular port. Then, we
performed intraoperative cholangi-
ography using either a cholangiogram/a
ureteric catheter or catheter (5F) or a
specialized grasper with the cholan-
gioneedle catheter. Using the first cathe-
ter, it was guided into the partially trans-
acted proximal cystic duct (using a guide
wire when necessary) and was secured in
place in the cystic duct with a cholangio-
clamp. The second catheter was used to
inject 5 to 15 ml of contrast material to
visualize the biliary ductal system. Then,
the biliary duct was flushed with saline.
The catheter was removed, two clips
placed on the common duct end of the
cystic duct and it was divided with scis-
sors.

Data collection

We collected the following data: de-
mographics, experienced symptoms,
comorbid conditions, and current history
of cholangitis or pancreatitis. Patients
presenting with acute cholangitis or pan-
creatitis were allowed to settle first be-
fore the operation. In patients presenting
with jaundice, abnormal LFTs or unre-
solved cholangitis, preoperative ERCP
with or without sphincterotomy was per-
formed. We further performed abdominal
examination to assess organomegaly, pos-
itive Murphy's sign and any signs of chol-
angitis. The following preoperative inves-
tigations were performed: CBC, INR, liver,
and renal function tests. Later, all partici-
pants underwent abdominal US imaging
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to detect dilated CBD, intra hepatic biliary
radical dilatation.

Discharge and follow-up

Patient discharge was allowed after clini-
cal improvement, defined as a reduction
of abdominal pain and tenderness, nor-
malization of laboratory values and neu-
tral fluid balance. Following discharge, pa-
tients were followed up clinically (ab-
dominal pain, guarding, masses) every 2
weeks for one month, then every month
for 3 months and radiologically (ab-
dominal US) if indicated. To detect late
postoperative complications, we contin-
ued the follow up for six months.

Outcome measures

Safety was determined based on the rate
of 10C-associated complications, morbidi-
ty using morbidity rate (incidence of all
complications divided by the number of all
patients) and postoperative morbidity in-
dex (each complication was given a score
according to severity), mortality rate,
conversion rate, and readmission rate.

Statistical analysis

For descriptive statistics, we used the
mean * standard deviation, while for cat-
egorical parameters, we used the count
(%). To analyse the association between
baseline data and outcomes, we used Chi-
square or Fisher’s Exact tests (for categor-
ical) and t test (for numerical data). All
statistical analyses were performed using
the SPSS (version 22 for Windows, IBM,
Armonk, NY). A two-sided p-values <0.05
were considered statistically significant.

Results

Baseline characteristics

Our sample comprised 56 patients. The
mean age was 42+10 years, and most pa-
tients were females (68%). Most patients
were non-smokers (86%) and only 21 pa-

tients had comorbid chronic illnesses.
About 91% of patients had elective LC, in-
dicated for LC included acute calcular
cholecystitis, chronic calcular cholecystitis
with history of pancreatitis. Over three
fourths of the patients had normal LFTs
and total leukocytic count. In terms of
preoperative US findings, nearly two
thirds of patients had normal ultrasound
while one third had dilated intrahepatic
biliary duct IHBD (13%) and CBD sludge
(16%). The baseline characteristics are il-
lustrated in Table 1.

Success and conversion rates:

The majority of patients had no interven-
tion (82%). The success rate was 96%. Two
patients had failed CBD exploration and
referred to postoperative ERCP. Another
two cases were acceded for conservative
management. (Flushing the CBD and
clearance intraoperative). Three cases had
flushing and milking of stone at the distal
cystic duct. (Junction of cystic duct and
CBD), while another three cases convert-
ed to open cholecystectomy. None of the
patients had CBD exploration either trans-
cystic or direct. There was barely any need
to conversion to open cholecystectomy
except in three cases because of finding
of adhesions or fibrous bands, and im-
pacted stones; Tables 2 & 3.

Postoperative complications

Over three fourths of patients stayed at
hospital for one day after the surgery. On-
ly nine percent had prolonged hospital
stay; 7% for only three days, and 2% for
four days. Approximately over three
fourths of the patients stayed at hospital
for 24-hours only while less stayed for
more than a day. Postoperative complica-
tions encompassed intra-abdominal col-
lection, wound infection, pancreatitis, bile
leak, bleeding, and postoperative hernia.
Of notice, there was no reported cases of
bile duct injury, and mortality rate was 0%;
Table 4.
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Table 1: Demographic characteristics of the patients
Parameters N ‘ %
Age (years) mean + SD 42 £10
Gender

Male 18 32
Female 38 68
Residency
Urban 29 52
Rural 27 48
Smoking 8 14
Special habits “addict” 1 2
Chronic diseases
Hypertension 8 14
DM 7 12
Chronic liver disease 4 7
IHD 2 4
Indication of LC
Acute calcular 5 9
Chronic calcular cholecystitis 46 | 82
Chronic calcular cholecystitis with history of pancreatitis | 5 9
Type of surgery
Elective 51 91
Emergency 5 9
Laboratory Parameters
High AST 13 23
High ALT 13 23
High ALP 1 2
High Total Bilirubin 5 9
High TLC 5 9
AST: Aspartate Transaminase, ALT: Alanine Transaminase, ALP: Alkaline Phos-
phatase, TLC: total leukocytic count, DM: diabetes mellitus, IHD: ischemic heart
disease

Follow-up

Concerning three months of follow up,
fewer percent complained of abdominal
pain (5%), cholangitis (2%), abnormal LFTs
(5%), and only 5% of patients were read-
mitted to hospital after one month. By the
second month of follow up, only 2% of pa-
tients had cholangitis and 2% had abnor-
mal LFTs. After the third moth of follow
up, none of the patient had abdominal
pain, jaundice pancreatitis, cholangitis,
abnormal LFTs, or was readmitted; Table
5.

Discussion

Over the year, several strategies have
been employed to minimize the incidence
of BDI(®), including use of intraoperative
cholangiography (10C), laparoscopic US,
cholecystocholangiography and the criti-
cal view of safety(”). However, the suc-
cess of any of these techniques depends
on accurate interpretation of normal bili-
ary anatomy, anatomical variations and
abnormal findings(*®). Here, we aimed to
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assess the efficacy of 10C in reducing LC
postoperative complications. Our results

showed that none of our cases had BDI,
however there were few complications.

Table 2: Interventions done during LC

Intervention

NAD

Failed CBD exploration, post-Operative ERCP

Flushing and milking of stone at the distal cystic duct

Conversion to Open

Conservative management

Transcystic CBD exploration/ Direct CBD exploration

o N |w |w|N
o [ |V | b

NAD: no abnormality described, CBD: common bile duct,
ERCP: Endoscopic Retrograde Cholangiopancreatography

The mortality rate was 0%. The most
common complication was wound infec-
tion (N=2) followed by equal frequencies
of intra-abdominal collection, pancreatitis,
bile leak, bleeding, and postoperative
hernia (N=1). None of the cases in our

study had BDI. This is in agreement with a
study of 190 patients, where Khan et al.
(19) found that the incidence of BDI
among patients who underwent LC with-
out I0OC is 1% in comparison to 0% among
those who had 10C.

Table 3: Conversion rate and causes of conversion
Variables N | %
Conversion rate 3 5
Cause of conversion
Adhesions/fibrous bands 2 | 4
Impacted stones 1 2

Similarly, Tornqvist et al. o) reported a
1.5% incidence rate of BDI in LC without
using 10C. 10C decreased this high inci-
dence of BDI up to the half®). Further,
Buddingh et al. concluded that routine
|0C reduced the rates of BDI®?). Despite
the 0% BDI incidence, we had few cases
that developed early and late postopera-
tive complications. The most common
complication was wound infection (N=2)
followed by equal frequencies of intra-
abdominal collection, pancreatitis, bile
leak, bleeding, and postoperative hernia
(N=1). Similarly, Photi et al. found that
wound infection was the most common
postoperative complication, followed by
bleeding, sepsis, bile leak, and pancreati-
tis(3). The higher frequency of wound in-
fection in the latter study is explained by
their larger sample size (1005), compared
to ours (56). In a study of equivalent sam-

ple size, Koc et al.?4) found that ERCP with
LC was associated with a higher incidence
of complications, including duodenal per-
foration (1.8%), pancreatitis (3.7%), and re-
tained stones (5.5). Kadry et al. confirmed
similar findings; the complication rate of
ERCP was about 10% and about 50% of
these complications were of major clinical
importance like cholangitis, pancreatitis,
CBD perforation, and hemorrhage(®). 10C
reduced the morbidity rate to the lowest
level in comparison to other modalities. In
our study, the morbidity rate was 12.5%,
which seems higher in comparison to an-
other Egyptian study where 49 patients
underwent selective 10C during LC and
had a morbidity rate of 8%(5). This is one
of the drawbacks of using the morbidity
rate, which weighs all complications even-
ly. A more efficient measure to assess
morbidity is the postoperative morbidity
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index (PMI), which gives a score to each
complication based on its severity. Hence,

a 12.5% morbidity rate in our study would
instead equals 0.038 on the scale of PMI.

Table 4: Postoperative complications

Variables

N | %

Intra-abdominal collection

Wound infection

Pancreatitis

Bile leak

Bleeding

Postop. Hernia

Bile duct injury

Death

QIO |=m|m|m|a (N[~
O |O|N|N (N[N (W|N

After one month of follow-up, few pa-
tients complained of abdominal pain (5%),
cholangitis (2%), abnormal LFTs (5%), and
only 5% of patients were readmitted to
hospital. By the second month, only 2% of
patients had cholangitis and 2% had ab-
normal LFTs. After the third month, none
of the patients had abdominal pain, jaun-
dice, pancreatitis, cholangitis, abnormal
LFTs, or was readmitted. A recent study
showed that patients who had 10C had no
readmissions after the surgery?®). Khan et
al.09) compared between those who had
IOC and those who had not, and found
that readmission rate was much higher in
the latter group (0% vs. 4%) attributing re-
admission to abdominal pain and symp-
toms suggestive of CBD obstruction. The
hospital length of stay was not prolonged
except in 9% of cases for a maximum of
four days. Most cases stayed at hospital
for an average of 48 hours. This is in
agreement with Mir et al.?7). Where they
found that the mean hospital stay ranged
between 18 and 72 hours. Similarly, Pham
et al. 2016 reported a one to two days
range for postoperative length of stay
with the use of 10C during LC®8), With 10C,
we observed a conversion rate of 5% (N=3)
to open cholecystectomy. This is smaller
than the conversion rate reported by
Horwood et al. at 7%(29). Alkhaffaf et al.
showed a 7.2% conversion rate with 10C,
compared to a 2.2% conversion rate with-

out 10CB9), The reasons for conversion in
most cases were adhesions, as well as
poor anatomy delineation. Here comes
the value of the surgeon’s experience. In a
previous study, the conversion rate with
junior surgeons was higher than with ex-
perts (9% vs. 1.5%); however this difference
was not statistically significantG". Con-
cerning the 10C associated mortality rate,
we observed a 0% mortality rate during
the study period. Similarly a study was
conducted in Kashmir where 0% mortality
rate was observed as well®?). This rate is
low compared to ERCP-related mortality
rate, which is approximately 0.4% (greater
than that of LC itself)32. Moreover,
Tornqvist et al. claimed that early recogni-
tion of BDI using 10C resulted in a 62% re-
duction in mortality rate*®)., Most patients
had no intervention (82%). Two patients
had failed CBD exploration and were re-
ferred for postoperative ERCP, one of
them had large CBD stone difficult to ex-
tract with dormia basket and the other
had dilated CBD without stones. After
I0C, there was a sharp cut-off distally.
post-operative ERCP revealed cholangio-
carcinoma of distal CBD. Another two
cases were managed conservatively by
irrigation, flushing of CBD by saline and
antispasmodics. Three cases were man-
aged by flushing and milking from cystic
duct-CBD junction, while another three
cases were converted to open cholecys-
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tectomy. None of the patients had CBD

exploration, either trans-cystic or direct.

Table 5: Follow up details in 1,2 and 3 months
Variables N %
1-month Follow up
Abdominal pain 3 5
Jaundice 0 0
Pancreatitis 0 0
Cholangitis 1 2
Abnormal LFTs 3 5
Readmission 3 5

2-month Follow up
Abdominal pain 0 0
Jaundice 0 0
Pancreatitis 0 0
Cholangitis 1 2
Abnormal LFTs 1 2
Readmission 0 0

3-month Follow up
Abdominal pain 0 0
Jaundice 0 0
Pancreatitis 0 0
Cholangitis 0 0
Abnormal LFTs 0 0
Readmission 0 0

LFT: liver function tests

Conclusion acute cholecystitis: Indication,
technique, risk and  outcome.

OC during LC was associated with a low
morbidity rate and no mortalities. This
confirms the effectiveness of IOCin reduc-
ing the postoperative complications of LC.
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