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‘ ABSTRACT ’ Background: Laparoscopic Cholecystectomy (LC) is one of the most common procedure performed for symptomatic
cholelithiasis. Older age group, male sex, prior upper abdominal surgeries, frozen Calot's triangle, increased duration of
surgery (> 60 min) and aberrant extrahepatic biliary anatomy are some of the factors that can make the procedure difficult. Pre-op MRCP and
10C are useful radiological investigations which help in assessing the above mentioned factors in planning safe cholecystectomy. Material and
Method: A prospective cohort study was conducted in Department of General Surgery, Rajindra Hospital, Patiala. A total of 60 patients who
underwent cholecystectomy were included. Pre-op MRCP and I0C were performed in all patients. Cholecystectomy was performed in all
patients. CBD exploration and stenting was considered for CBD stone and/or CBD stricture if detected in MRCP or IOC. Results: Among 60
studied patients, majority were females (72%) and average age was 47.28 + 13.74 years. 59 out of 60 patients experienced pain during the course
of disease. CBD stones were visualized in 24 patients on MRCP & in 28 patients on IOC but presence of CBD stones was confirmed intra-
operatively in only 25 patients. In detecting biliary anatomy variations, both investigations had concordant results. CBD stricture was seen in five
& seven patients on IOC & MRCP respectively. No bile duct injury was observed on IOC. Cost for MRCP (3500 INR) was more than that of IOC
(2370.00+96.20 INR). The overall diagnostic accuracy and efficacy was higher in case of MRCP than of IOC. Conclusion: Our study reached to
a conclusion that Pre-op MRCP was more efficacious and more diagnostically accurate in assessing factors which can lead to a difficult
cholecystectomy. To improve safety of cholecystectomy, MRCP should be obtained in patients with suspected biliary obstruction or pathology &
10C should be kept for reserved cases.
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INTRODUCTION 2021 to November 2022 were included. Pre-operative assessment

Cholelithiasis is the most prevalent gall bladder pathology affecting 10
to 20% of the world's population making it one of the most common
abdominal surgery in the Western population [1]. Ultrasonography
(USG) has been considered as the modality of choice for diagnosis of
cholelithiasis bearing a higher sensitivity as compared to computed
tomography [2]. Development of secondary CBD Stones in the
presence of gallstones is a common entity making its accurate
preoperative detection imperative for reducing overall morbidity and
mortality along with health care costs[3].

Limitations of USG in detection of CBD stones and other pathologies
are overcome by the availability of more sensitive investigations such
as Magnetic Resonance Cholangio Pancreaticography (MRCP) and
Intra Operative Cholangiogram (IOC)[4]. MRCP, being a non-
invasive radiological investigation is being widely used as a primary
imaging modality for delineating biliary anatomy to rule out any
obstruction either due to stricture or stones and helping in therapeutic
operative planning[5].

IOC enables detection of unsuspected choledocholithiasis and
anatomical variation during laparoscopic cholecystectomy and helps
in avoiding bile duct injury, incidence of which is more during LC[6].
In recent times, the use of IOC has decreased because of increased
operative times, steep learning curve, invasive nature and the
availability of improved techniques such as MRCP, EUS and
Endoscopic Retrograde CholangioPancreaticography(ERCP)[7].
Despite wide variety of investigations, consensus on the diagnostic
method ensuring the safety of LC has not been established. Hence, the
urge for conducting this study was generated to compare efficacy and
diagnostic accuracy of MRCP and IOC after correlating their findings.

MATERIALAND METHODS

This was a prospective cohort study conducted in Department of
General Surgery, Rajindra Hospital, Patiala where a total of 60 patients
undergoing cholecystectomy (open/laparoscopic) from November

including detailed history and examination, routine lab investigations
and anaesthetic check up was conducted. All patients underwent pre-
operative MRCP followed by cholecystectomy and simultaneous IOC
for CBD delineation. MRCP was done using 1.5 Tesla
superconducting unit without the use of any contrast media. IOC was
done using an infant feeding tube (5 Fr) inserted into the cystic duct,
followed by injection of 20 ml diluted iodinated contrast (diatrizoate
meglumine in 1:1 dilution with normal saline). Fluoroscopic images
were taken and interpreted intra-operatively. Choledochoscopy was
performed to correlate the findings of both IOC and MRCP.

The results of our study were described as continuous variables and
expressed in terms of mean and standard deviations. Further analysis
of'the data was done by using chi-square and student t-tests. P-value of
<0.005 was considered statistically significant.

RESULTS

In our study, average age of patient was 47.28 + 13.74 years with
majority being females (72%). 37 (61.66%) patients experienced only
pain, one had only jaundice and rest all had other associated features
(vomiting, dyspepsia, jaundice) along with pain during their course of
disease. On biochemical testing, out of a total of 60 patients, 21 (39%)
had raised serum bilirubin (>1mg/dl) & 53 (88.33%) patients had
raised serum alkaline phosphatase (>128 IU/L).(Table 1)

Table 1 : Biochemical Results
S. Bilirubin

S. Alkaline Phosphatase (ALP)
Normal Raised Normal Raised

(0.1-1.0 mg/dL) |(>1 mg/dL)  |(53-128 IU/L) |(>128 IU/L)
Number| Percen-| Number| Percen-| Number| Percen-| Number| Percen-
tage tage tage tage

39 65 21 35 7 11.67 |53 88.33

The following results were obtained with MRCP and IOC in terms of
CBD stones, Stricture and variations in biliary anatomy :
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Table 2: Detection Of CBD Stones

CBD |USG (%) |Pre-Op |IOC (%) |Intra X2 |p

Stones MRCP Operative value
(%) (%)

Stone |10(16.67%)|24(40%) |28(46.67%)|25(41.67%)|0.54/0.461

No 50(83.33%)|36(60%) |32(53.33%)|35(58.33%)

Stone

Total |60(100%) |60(100%)60(100%) |60(100%)

Table 3: Detection Of CBD Stricture

CBD Pre-Op MRCP 10C X’

Stricture | Patients | Percentage | Patients| Percentage | value | value

Stricture |7 11.67% 5 8.33% 0.37 [0.543

No Stricture| 53 88.33% 55 91.67%

Total 60 100% 60 100%

Table 4: Detection Of Variations In Bile Duct Anatomy

Bile Duct Pre-Op MRCP  |1OC O

Anatomical No. of |% No. of |% valu |value

Variations patients patients e

Dilated and 2 3.33% |2 3.33% [0.42 10.519

Tortuous Cystic

Duct

Low & Medial 4 6.67% |4 6.67% [0.20 [0.657

Insertion of Cystic

Duct

Long Tortuous 1 1.67% |1 1.67% [0.75 |0.386

with Low &

Medial Insertion

of Cystic Duct

Type 3A Bile duct |1 1.67% |1 1.67% [0.75 |0.386

variation

No 52 86.67% |52 86.67%10.02 10.901

Total 60 100% |60 100%

DISCUSSION

Laparoscopic cholecystectomy (LC) is the most commonly performed
surgery for cholelithiasis[1]. Multiple radiological investigations such
as ultrasound, MRCP and IOC are available for diagnosis of
cholelithiasis and other disorders of hepatobiliary system. Incidence of
cholelithiasis increases dramatically after the age of 40 especially in
females due to presence of increased levels of estrogen[8,9]. Out of 60
diagnosed cases of cholelithiasis, majority were females (43, 72%)
with similar findings observed by Samanta PK etal (2020)[10].

Migration of gallstones into the CBD is a common phenomenon where
pre-operative detection is important to reduce morbidity in patients
undergoing treatment for cholelithiasis. MRCP and IOC are the two
widely accepted investigations for delineating the biliary tree and
therefore diagnosing CBD stones and other pathologies.

In our study, when we correlated and compared the findings of pre-op
MRCP and I0OC regarding CBD stone detection, we considered
intraoperative findings for CBD stones as the 'gold standard' method.
Intra-op findings were assessed using choledochoscopy before and
after CBD stones extraction. MRCP showed presence of stones in 40%
(24/60) cases whereas IOC showed it in 46.67% (28/60) cases. Intra-
operatively, stones were detected in 25/60 cases (41.67%). Various
studies have utilized these investigations for diagnosing CBD stones
and their findings have been summarized in Table 5.

Table 5: MRCP And 10C Findings Of Various Studies

Name of the Study

Findings

Zidi SH et al[11] MRCP + in 28/49 (56%) pts. Confirmed By
ERCP
Varghese JC et al[12] | MRCP + in 31/34 (91%) pts. Confirmed by

ERCP and 10C

Demartines et al[13]

MRCP + in 21/40 (52%) pts. Confirmed by
ERCP in 19 pts.

MRCP + in 6/30 (20%) pts. Confirmed by
I0C in all 6 pts.

Dalton SJ et al[14]

MRCP + in 16/69 (23%) pts. Confirmed by
10C in 14 pts.

Richard F et al[15]

Out of 70 pts, MRCP alone was + in 9 pts.
10C alone was + in 13 pts. Both MRCP and
10C were + in 6 pts. Confirmed by ERCP

Mandelia A et al[16] |MRCP + in 19/30 (63.3%) pts. Confirmed by
CBD exploration

Pre op IOC showed CBD stones in 32/143
(22.37%) pts. Intra op IOC showed CBD
stones in 33/243 (13.58%) pts.

MRCP + in 14/59 (23.7%) pts. IOC was + in
8 of these pts.

MRCP + in 192/257 (74.7%) pts. Confirmed
by exploration in 180 pts. IOC +in 157/213
(73.7%) pts. Confirmed by exploration in
152 pts.

MRCP + in 7/104 (6.7%) pts. Confirmed by
ERCP

MRCP + in 12/36 (33.3%) pts. Confirmed by
exploration in 1 pt. IOC + in 13/102(12.7%)
pts. Confirmed by exploration in 11 pts.
MRCP + in 27/72 (37.5%) pts. Confirmed by
ERCP in 20 pts.

Samanta PK et al[10] | MRCP + in 112/130 (86.1%) pts. Confirmed
by exploration in 108 pts.

Demartines et al[13] found MRCP to be more sensitive (100%) than
I0C & also highly specific (95.6%) modality in diagnosing
choledocholithiasis. Zidi SH et al[11] similarly showed MRCP as an
investigation with 100% specificty in diagnosing choledocholithiasis
and favored its use but with improved techniques. Whereas other
studies like Richard F etal [15] and Tofigh AM [18] favored use of IOC
over MRCP due to high false negative and high false positive results of
MRCP respectively. Kumar A et al [23] concluded that information
obtained from routine IOC didn't make any difference in managing
cholelithiasis and our study supported the same. In our study we saw
that MRCP was more diagnostically accurate (98.33%) than 10C
(95%) in diagnosing choledocholithiasis.

SilvaA Aetal[17]

Tofigh AM et al[18]

Zang et al[19]

Virzi V et al[20]

Thacoor A et al[21]

Perales SR et al[22]

Considering other pathologies including bile duct stricture and bile
duct anatomy, no significant difference was observed among two
modalities. Studies done by Bahram M et al[24] and Al-Aubaidi et
al[25] agreed on the thought that MRCP provides information
regarding silent CBD stones & variations in biliary anatomy which
benefited in reducing post cholecystectomy complications.

Rhaiem R et al[26] observed that MRCP was not only a diagnostic tool
but can also help in preventing bile duct injuries (BDI). In a study done
by Alvarez F etal[27],20 (0.17%) patients had bile duct injuries during
LC but IOC demonstrated the same in 18 patients, thereby suggesting
the routine use of IOC in prevention of BDI's. In our study no bile duct
injuries were detected in patients who underwent MRCP
preoperatively.

CONCLUSION

MRCP and IOC are two important radiological investigations
available for delineating the biliary tree for diagnosis numerous
pathologies. MRCP is a non-invasive procedure with an additional
benefit of no radiation exposure in contrast to IOC. Although MRCP is
an expensive investigation, it provides detailed information
concerning gall bladder and hepatopancreaticobiliary system which
helps in deciding the best possible outcomes for patients with
gallstones and CBD stones. Use of IOC increases the overall operative
time along with increased chances of complications such as contrast
allergy, steep learning curve, radiation exposure and limited
information. In our study MRCP was found to be overall more
diagnostically accurate and efficacious than IOC. The misdiagnosed
cases were also higher with IOC (false positive results in three
patients) than with MRCP (one missed case of choledocholithiasis).
Hence MRCP should be performed preferably and IOC being kept for
highly selective cases, in performing cholecystectomy safely.
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