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INTRODUCTION
Cholecystitis is inammation of the gall bladder that occurs most 
commonly because of an obstruction of the neck of the gallbladder due 
to cholelithiasis. Most of the cases involve stones in the cystic duct 
(i.e., Calculous Cholecystitis) and the remaining representing 
acalculous cholecystitis. Gallstone disease prevalence in general 
population is 3% - 20% of the total population worldwide. The 
prevalence of gallstone in adult population is about 4% in India.

Gall Stones are asymptomatic in the majority (> 80%). Approximately 
1–2% of asymptomatic patients will develop symptoms requiring 
cholecystectomy per year, making cholecystectomy one of the most 
common operations performed by general surgeons.

Usually, the initial screening of choledocholithiasis is based on clinical 
suspicion associated with clinical ndings such as biliary colic, 
jaundice, abnormal hepatobiliary biochemical index (elevated 
bilirubin and alkaline phosphatase levels), and imaging data obtained 
using abdominal ultrasonography (US) or computed tomography 
(CT). These indicators may be affected by other factors and none of 
them show conclusive diagnostic accuracy for CBD stones. Although 
detection of gallstones is over 95% accurate using US, detection 
sensitivity for choledocholithiasis varies between 50–80%. In 
addition, the accuracy for early detection of extra hepatic obstruction is 
low. Both CT and US infrequently provide sufcient detailed 
anatomical information of the biliary tract, which is necessary for 
surgical interventions.

Magnetic resonance cholangiopancreaticography (MRCP) is a non-
invasive technique that can be performed rapidly without exposing 
patients to ionizing radiation or iodinated contrast materials. MRCP 
displays superior soft tissue resolution and possesses signicant 
accuracy in the diagnosis of choledocholithiasis. It has evolved as an 
alternative or complementary method to endoscopic retrograde 
cholangiopancreaticography (ERCP) in the diagnosis of patients with 
choledocholithiasis. However, its cost-effectiveness is under debate; 
the indication of MRCP for preoperative evaluation of 
choledocholithiasis remains unclear.

The present study was thus undertaken to evaluate the role of MRCP in 
evaluation of biliary anatomy in Gall Stone patients and to nd out the 
prevalence of undiagnosed Silent CBD Stones. We also aimed to 
evaluate the advantages of MRCP over other diagnostic modalities i.e. 
Ultrasonography and CECT Abdomen.

AIMS AND OBJECTIVES
1. To study the role of MRCP in evaluation of biliary anatomy in gall 
stone patients.
2. To study the congenital malformations & anatomical variations of 
the Biliary System.
3. To nd out the prevalence of undiagnosed silent common bile duct 
(CBD) Stones.
4. To evaluate the advantages of MRCP over other diagnostic 
modalities.

MATERIAL AND METHODS
Study Area
Department of Surgery of a tertiary care Institute.

Study Population
Symptomatic and asymptomatic patients with acute or chronic gall 
stones pathology.

Study Design
A Prospective, observational, Clinical study

Sample Size
Consecutive type of non-probability sampling was used during the 
study. A total of 50 symptomatic / asymptomatic patients with acute or 
chronic gall stones pathology coming to our hospital were included in 
the study.

Inclusion Criteria
1. Symptomatic and asymptomatic patients with acute or chronic gall 
stones pathology on pre-operative USG.
2. Conscious oriented patients.
3. Age limit > 15 years indoor patients.

Exclusion Criteria
1. Patients with choledocholithiasis detected by abdominal 
ultrasonography.
2. Clinical or enzymatic pancreatitis (serum amylase->90U/1).
3. Common bile duct diameter >6.5mm at Ultrasonography
4. Unwilling patients.
5. Patient with cardiorespiratory compromise
6. Claustrophobic patients
7. Moribund patient which are difcult to ambulate on ventilator
8. Patients having metallic implants like cochlear implants, metal coils 
placed within blood vessels
9. Patients with cardiac debrillators and pacemakers
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ABSTRACT
Cholecystitis is inammation of the gall bladder that occurs most commonly because of an obstruction of the neck of the gallbladder due to 
cholelithiasis.Most of the cases involve stones in the cystic duct (i.e., Calculous Cholecystitis) and the remaining representing acalculous 
cholecystitis. Gallstone disease prevalence in general population is 3% - 20% of the total population worldwide. The prevalence of gallstone in 
adult population is about 4% in India. Approximately 1–2% of asymptomatic patients will develop symptoms requiring cholecystectomy per year, 
making cholecystectomy one of the most common operations performed by general surgeons.  1.To study the role of MRCP Aims And Objectives-
in evaluation of biliary anatomy in gall stone patients. 2. To study the congenital malformations & anatomical variations of the Biliary System.3. To 
nd out the prevalence of undiagnosed silent common bile duct (CBD) Stones.4.To evaluate the advantages of MRCP over other diagnostic 
modalities.  A total of 50 symptomatic / asymptomatic patients with acute or chronic gall stones pathology coming to our Material And Methods-
hospital were included in the study. MRCP was performed for all patients and then underwent cholecystectomy.  MRCP of gall bladder Results-
revealed calculous cholecystitis in 90% cases while remaining 10% cases had non-calculous cholecystitis. Adenomyomatosis was reported in 1 
cases while GB variation was also observed in solitary case. Cystic duct was dilated in 16% cases while stone in cystic duct was reported in 18% 
cases. Cystic duct variations were seen in 14% cases.  In the patients who are candidate for cholecystectomy, routine pre-operative Conclusion-
MRCP is mandatory for conrmation of the already known pathologies, detection of other missed pathologies by ultrasonography as well as 
detection of anatomical variants of biliary tract. These ndings will help the surgeon for re-planning and adjusting the surgical approach to 
preventing or at least decrease the probability of post-operative complications.
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Methodology
This Prospective Observational study included 50 patients undergoing 
laparoscopic cholecystectomy within the stipulated time period 
presenting with acute or chronic calculous cholecystitis. All 
laparoscopic cholecystectomies were done by single consultant 
general surgeon specialized in laparoscopic surgery.

All patients will undergo full history taking, general and abdominal 
examination. Abdominal ultrasound, liver function tests, random 
blood sugar and renal function tests will also be done. MRCP was 
performed for all patients on 1.5 T superconducting unit (Siemens 
Magnetom Symphony version, syngo, MR 2002A). All MRCP 
examinations will be performed before surgery.

Patient Preparation
Patients were kept nil by mouth for a minimum of 4 hours before the 
examination to promote lling of gall bladder and gastric emptying. 
Patients were instructed to obey commands and hold breath as directed 
(ask for time sequence). Since water and bile act as self-contrast, Inj. 
Gadolinium is not routinely used. It is only used in certain conditions 
like Acute Cholecystitis & Acute Cholangitis.

MRCP was performed for all patients using HASTE sequence and 
phased array body coil with breath-hold multi slice acquisition. Axial 
T2 fast spin-echo (FSE) MR examination of the upper abdomen was 
performed rst, followed by maximum intensity projection (MIP) 
reconstruction to obtain 3D MRCP images with variable angle 
rotation.

Statistical Analysis
The quantitative data was represented as their mean ± SD. Categorical 
and nominal data was expressed in percentage. All analysis was carried 
out by using SPSS software version 21.

RESULTS
Mean age of the study subjects was 39.04 years with 58% of them were 
in the age range of 21-40 years. Only 14% were above 60 years of age.
Female predominance was observed in the study group with 82% 
females to 18% males with female to male ratio of 4.55:1.

Mean age of the study subjects was 39.04 years and mean BMI was 
223.55 Kg/m .

Table 1. Distribution Of Study Cases As Per Clinical Presentation

Table 2. Distribution Of Study Cases As Per MRCP Findings Of 
Gall Bladder

Cystic duct was dilated in 16% cases while stone in cystic duct was 
reported in 18% cases. Cystic duct variations were seen in 14% cases.

Intra-hepatic biliary radicles were dilated in 58% cases while its 
variations were seen  in 6% cases.

Common hepatic duct was dilated in 54% cases while stones were 
reported in 8% cases. We also observed 1 case each with stricture and 
Mirizzi type I syndrome.

Table 3. Distribution Of Study Cases As Per MRCP Findings Of 
Common Bile Duct

Table 4. Detection Of Calculous On USG, CECT And MRCP

DISCUSSION
Minimal invasive surgery brought a revolutionary change in the 
treatment of patients with gallbladder stones. Today, Laparoscopic 
cholecystectomy is considered worldwide the “gold standard” in the 
surgical treatment of symptomatic gallbladder lithiasis and acute 
cholecystitis, because it offers well-known and more denite 
advantages in comparison with the laparotomy procedure.

Usually, the initial screening of choledocholithiasis is based on clinical 
suspicion associated with clinical ndings such as biliary colic, 
jaundice, abnormal hepatobiliary biochemical index (elevated 
bilirubin and alkaline phosphatase levels), and imaging data obtained 
using abdominal ultrasonography (US) or computed tomography 
(CT). These indicators may be affected by other factors and none of 
them show conclusive diagnostic accuracy for CBD stones. Although 
detection of gallstones is over 95% accurate using US, detection 
sensitivity for choledocholithiasis varies between 50–80%. In 
addition, the accuracy for early detection of extrahepatic obstruction is 
low.

Both CT and US infrequently provide sufcient detailed anatomical 
information of the biliary tract, which is necessary for surgical 
interventions. Nagral reported that anatomical facts are of relevance to 
the performance of a safe cholecystectomy. Misinterpretation of 
normal anatomy and anatomical variations contribute to the 
occurrence of major postoperative complications like biliary injuries 
following a cholecystectomy, the incidence being higher with 
laparoscopic cholecystectomy. A look at the basic anatomy is therefore 
important for biliary and minimally invasive surgeons. This includes 
normal anatomy and variations of the biliary apparatus as well as the 
arterial supply to the gallbladder.

Magnetic resonance cholangiopancreatography (MRCP) is a non-
invasive technique that can be performed rapidly without exposing 
patients to ionizing radiation or iodinated contrast materials. MRCP 
displays superior soft tissue resolution and possesses signicant 
accuracy in the diagnosis of choledocholithiasis. It has evolved as an 
alternative or complementary method to endoscopic retrograde 
cholangiopancreatography (ERCP) in the diagnosis of patients with 
choledocholithiasis. CBD stones, if identied on MRCP, cannot be 
removed, necessitating additional therapeutic procedures such as 
ERCP or common bile duct exploration. Conversely, if MRCP is 
negative, the complications associated with these more invasive 
procedures can be avoided. The current study thus aimed to clarify the 
importance of MRCP as a preoperative imaging modality in candidate 
patients for cholecystectomy, to know the anatomical pattern of their 
intra as well as extra-hepatic bile ducts and also to detect any silent 
CBD pathologies missed to be diagnosed by primary imaging 
techniques as ultrasound.
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Clinical Presentation N %
Abdominal Pain 30 60.0%
Jaundice 21 42.0%
Biliary Colic 7 14.0%
Asymptomatic 5 10.0%

MRCP Findings (Gall Bladder) N %
Non Calculous Cholecystitis 5 10.0%
Calculous Cholecystitis 45 90.0%
Adenomyomatosis 1 2.0%
GB mass 0 0.0%
GB variant 1 2.0%

Detection of Calculous
USG N %
No 18 36.0%
Yes 32 64.0%
CECT N %
No 11 22.0%
Yes 39 78.0%
MRCP N %
No 5 10.0%
Yes 45 90.0%

MRCP Findings (CBD) N %
Dilated 31 62.0%
Dilated with stones 16 32.0%
Silent stones 3 6.0%
Choledochal type IV 1 2.0%
Stricture 4 8.0%
CBD Variations 0 0.0%
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Demography
Mean age of the study subjects was 39.04 years with 58% of them were 
in the age range of 21-40 years. Only 14% were above 60 years of age. 
Female predominance was observed in the study group with 82% 
females to 18% males with female to male ratio of 4.55:1.

Clinical Presentation
Most common clinical presentation was abdominal pain (60%) and 
jaundice (42%). Biliary colic was seen in 14% cases while 10% cases 
were asymptomatic. Most of the similar studies observed abdominal 
pain and jaundice as the chief presenting complaint. Prevalence of 
asymptomatic gall stones ranges from 10% and 20%.

Role of MRCP
Biliary anatomy and its common and uncommon variations are of 
considerable clinical signicance when performing radiological 
interventions in hepatobiliary system, and laparoscopic 
cholecystectomy. Intrahepatic and extra hepatic bile duct variations 
are commonly seen. Normal biliary anatomy is seen in only 58% of the 
population.

In present study, Phrygian cap on gall bladder was seen in a single case 
(2%) while no case had a duplicated gall bladder. Jaba et al. stated that, 
the incidence of duplicated gall bladder was ranged 1:3000 to 1:12000. 
They reported Phrygian cap in 6% cases of their study.

In present study, Cystic duct variations were seen in 7 (14%) cases. 
Parallel course low inserted cystic duct to CHD was reported in 3 of 
these cases (6%) while medially low inserted cystic duct to CHD was 
seen in remaining 4 cases (8%). Turner and Fulcher found that, (10.6 
%) of their study group with parallel course low inserted cystic duct to 
CHD, (18.4 %) with medially low inserted cystic duct to CHD and 
(71%) with normal laterally inserted cystic duct to the middle third of 
CHD.

By observing the anatomy of intrahepatic bile ducts, the current study 
found that, 47 (94%) cases with normal anatomical pattern of IHBR as 
right anterior and posterior sectoral ducts were joined to form the right 
hepatic duct that joined to left hepatic duct to form CHD. Variations 
were observed in three cases (6%) with trifurcation of the right anterior 
duct with the left hepatic duct. Blumgart  reported that, the incidence of 
normal anatomical pattern of IHBR in 57% of his cases, trifurcation 
pattern were detected in (12%), the right posterior duct drained to the 
left hepatic duct were detected in (21%), the right posterior duct 
drained directly to the common hepatic duct were detected in (4 %), 
segmental (segment VI) intrahepatic biliary duct drained to the cystic 
duct were detected in (2 %) and (4%) were related to the right anterior 
ducts variants.

In present study, overall Calculous detection was possible in 90% 
cases by MRCP, 78% by CECT and 64% by ultrasonography. Mibang 
N et al. in their study observed stone detection rate of 97.4% by MRCP. 
The accuracy of CT and MRCP for detection of gallbladder stones 
showed no signicant difference, however, accuracy of MRCP for 
detection of extra hepatic duct stones were superior to those of CT. 
Similarly, Virzi V et al. assessed the role of ultrasound (US) and MRCP 
in the detection of choledocholithiasis. Study concluded that MRCP is 
a reliable evaluation for the detection of common bile duct (CBD) 
stones, reducing the misdiagnosis of retained choledocholithiasis with 
normal biochemical predictors and US examination.

In present study, gall bladder stones were detected in 45 cases (90%) 
while 19 cases (38%) also had CBD stones. In the current study, 32 
cases (64%) of our study group had extra hepatic bile duct stones.

In the present study, 5 out of 32 cases (15.6%) cases with extra hepatic 
bile duct stones were asymptomatic (silent) stones and were reported 
as normal cases by USG. In a similar study by Salama M et al., two 
(12.5%) of sixteen cases with extra hepatic bile duct stones were 
asymptomatic (silent) stones and were reported as normal cases by 
USG.

In the present study, the USG couldn't detect anatomical variants in any 
case (0%), while MRCP had detected anatomical variants in 11 cases 
(22%) out of fty. In the study by Salama M et al. too, USG couldn't 
detect anatomical variants in any case while MRCP detected 
anatomical variants in eight cases (26.7 %) out of thirty. MRCP also 
detected different pathologies in 8 (16%) out of fty cases, most of 

whom were missed on USG. At the end of current study, we are totally 
agreeing with them, as there were ve cases with asymptomatic 
(silent) extra hepatic bile duct stones were reported as normal cases by 
US as well as eleven cases with different biliary tract anatomical 
variants who were not detected by US; however, these ndings were 
detected by MRCP, which means that, MRCP has added important 
information that modied the surgical planning in these cases.

CONCLUSION
In the patients who are candidate for cholecystectomy, routine pre-
operative MRCP is mandatory for conrmation of the already known 
pathologies, detection of other missed pathologies by ultrasonography 
as well as detection of anatomical variants of biliary tract. These 
ndings will help the surgeon for re-planning and adjusting the 
surgical approach to preventing or at least decrease the probability of 
post-operative complications.
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