
Introduction

Obstructive jaundice is a clinical terminology used for

a condition associated with significant morbidity and

mortality. Early and accurate diagnosis is very important in

obstructive jaundice so that its outcomes should be controlled

as early as possible. 

Obstructive jaundice is caused by the blockage of any

duct that carries bile from liver to gallbladder or from gall

bladder to small intestine. It can be due to intrahepatic or

extrahepatic causes.1 Extrahepatic causes are further sub-

divided into intra-ductal and extra-ductal. Neoplasm,

choledocholithiasis, biliary stricture, parasites and primary

sclerosing cholingitis lead to intra-ductal obstruction.

External compression of biliary channels by neoplasm,

pancreatitis or cystic duct stones with subsequent gallbladder

distention lead to extra-ductal obstruction.1

Magnetic resonance cholangio-pancreatography

(MRCP) is a new modality which should be the first choice

in the study of obstructive jaundice due to its non-

invasiveness and high accuracy.2-6

MRCP is relatively a new imaging technique in our

country for the evaluation of obstructive jaundice and data

from our part of the world is limited. The study aimed at

evaluating the role of MRCP in clinically obstructive

jaundice cases. It tried to determine the diagnostic accuracy

of MRCP in the detection of the cause of obstructive jaundice

which helps in early and prompt treatment and limits the use

of invasive endoscopic retrograde cholangio-

pancreatography (ERCP) as a treatment option. 

Patients and Methods

The participants of the study were included from

those presenting to SIUT Karachi with clinical signs and

symptoms of obstructive jaundice between August, 2009,

and February, 2010, and were referred to the Radiology

Department for ERCP examination. All patients who came

to GI-OPD with obstructive jaundice were selected. Their

laboratory data was stratified as direct bilirubin levels upto

3 mg/dl or more than 3mg/dl. The patients were then

referred to the Radiology Department and, after giving

informed consent, the patient underwent MRCP on 1.5 tesla

state of art GE machine. The position of the patient was kept

supine and 8 channel upper body array coil was used. FOV

34 cm, frequency 256 MHz, phase 128, NEX 2, bandwidth

31.25 and auto frequency of water, were used. FRFSE-XL

pulse sequence was used and images were obtained in 3D

mode. MRI of upper abdomen was also done whenever
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needed. The patient was then sent back to the GI ward and

ERCP was performed by a senior consultant (qualified

fellow gastroentrologist with at least three years post-degree

experience) within 48 hours of the MRCP. MRCP images

were evaluated on the viewing console by senior consultant

radiologist blinded to the findings of the ERCP. Data was

entered and analysed using SPSS version 15. Sensitivity,

specificity, accuracy, negative and positive predictive

values of MRCP for the cause of obstructive jaundice was

calculated by using ERCP findings. 

Initially 85 patients were included in the study, but 8

of them were later excluded. Of them 8, MRCP was not

performed in 3 patients due to contraindication that is having

cardiac pacemaker or recent surgery with prosthesis; 2

patients had failed ERCP; one patient had refused ERCP; and

2 had left against medical advice. The final number of

patients comprising the study was then 77. 

Results

Of the 77 patients, 41 (53.2%) were females and 36

(46.3%) were males. The age ranged from 9 to 80 years, and

the mean age was 47 ± 14 years. After MRCP, all patients

went through ERCP within 48 hours

In our study, the most common cause of obstructive

jaundice was choledocholithiasis mostly with dilatation of

common bile duct (CBD), seen in 64 (82%) patients. Of the

64, one had calculus in the right hepatic duct, one had in the

middle part of CBD (associated with stricture) and 43 had

caluculi in the distal CBD, while 19 patients had multiple

calculi in middle, distal CBD and in the gall bladder. Of the 7

(9%) patients with benign stenosis, 1 showed an iatrogenic

stenosis due to ERCP; three were diagnosed with malignant

stenosis; and 3 were normal (Figure-1A and 1B).

MRCP correctly diagnosed the cause of obstruction in

74 of the 77 patients, so its accuracy in detection of cause was

96.1%. There were71 true positive cases. However, there was

1 false positive case. There were 2 false negative and 3 true

negative cases as well. The sensitivity of MRCP was found to

be 97% and specificity was 75%. Positive predictive value of

MRCP was 98.6% while the negative predictive value was

found to be 60%. 

The study also tried to stratify the data in early (direct

bilirubin level upto 3 mg/dL) and advanced jaundice. In early

jaundice the accuracy, sensitivity and specificity were 80%,

85% and 66% respectively. However, in case of advance

jaundice, accuracy, sensitivity and specificity were 98%, 98%

and 100% respectively (Table).
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Figure-1A: Dilated CBD with calculus in distal CBD (3D image).

CBD: Common bile duct.

Table: Results in early and advanced jaundice.

MRCP Results ERCP Results Total

Positive (+ve) Negative (-ve)

In Early Obstructive Juandice (< 3.0 gm)

Positive (+ve) 6 1 7

Negative (-ve) 1 2 3

7 3 10

Of 10 patients with early obstructive jaundice MRCP showed a diagnostic accuracy of 80%,

with a sensitivity of 85% and a specificity of 66%, PPV 85% NPV 66%.

In Advanced Obstructive Juandice (>3.0 gm)

Positive (+ve) 65 0 65

Negative (-ve) 1 1 2

66 1 67

Of 67 patients with early obstructive jaundice, MRCP showed a diagnostic accuracy of 98%

with a sensitivity of 98% and a specificity of 100%, PPV 100% NPV 50%.

MRCP: Magnetic resonance cholangio-pancreatography. ERCP: Endoscopic retrograde cholangio-pancreatography.

PPV: Positive predictive value. NPV: Negative predictive value.



Discussion

Generally, patients coming to hospital with obstructive

jaundice are initially assessed by ultrasound. The sensitivity of

ultrasound is limited and varies amongst operators. The

sensitivity of abdominal ultrasound in choledocholithiasis varies

between 20 to 80%.7 However, accuracy of endoscopic

ultrasoumnd is more than 90%.5,8 The other non-invasive

procedure used in initial assessment is computed tomography

(CT) which again has variable sensitivity, limited availability and

involves radiation exposure. CT scanning may be insensitive for

detecting stones in the CBD especially in case of pure cholesterol

stones. The sensitivity of CT for choledocholithiasis is variable

ranging from 23 to 85%.7 The insufficiency of ultrasound and CT

lead to repeated examinations which causes delay in treatment.

On the other hand are direct cholangiographic techniques like

percutaneous transhepatic cholangio graphy (PTC) and ERCP.

The success rate of PTC is very high when intra-hepatic ducts are

dilated.9-11 Its reported accuracy in defining the level of

obstruction is more than 90%.9,12 Complications include sepsis,

bile leak, intra-peritoneal haemorrhage, haemobilia, hepatic and

perihepatic abscess, pneumothorax, skin infection and granuloma

at the catheter entry site. Complication rates can be high, may be

upto 10% of the cases.13 ERCP is the gold standard for evaluation

of the bilio-pancreatic region.2,14 ERCP can help detect intra-

hepatic and extra-hepatic biliary duct dilatation, stones, and the

site of bile duct stricture with the highest accuracy (approximately

90-100%).3,15 ERCP is associated with significant complications,

including pancreatitis, bleeding, perforation, infection, and

cardiopulmonary depression from conscious sedation.16 ERCP is

associated with significant complication rates of 1-7%, such as

haemorrhage, sepsis, pancreatitis and bile leak, as well as a

recognised mortality of up to 1%.17 Few studies have reported

potential decrease in ERCP practice after the introduction of

MRCP.18 Thus PTC and ERCP give high accuracy rates but are

invasive and have high complication rates. So, the need of an

accurate and patient friendly technique is evident. MRCP has

almost filled this gap. In literature, the sensitivity of MRCP is

above 90% for detection of the cause in obstructive jaundice.2-

4,6,7,19 There are multiple techniques of MRCP, providing high-

resolution images of biliary tree. These include breath-hold

technique, fast spin imaging, HASTE (Half Fourier Acquisition

Single Shot Turbo Spin Echo), respiratory gated 3-D etc. We used

respiratory gated. FRFSE-XL (Fast Recovery Fast Spin Echo-

Accelerated) pulse sequence in our study which provides quality

images with less acquisition time. Our results were comparable

with most of the studies done previously. 

In one study17 MRCP had sensitivity, specificity,

positive and NPV of 87%, 80%, 83.3% and 84.2% respectively.

Another study20 showed accuracy of 89.65%, sensitivity of

94.4% and specificity of 81.8%. In our study MRCP showed a

diagnostic accuracy of 96.1%, with a sensitivity of 97% and a

specificity of 75%. The sensitivity was higher than the studies

cited above, but the specificity in our study was slightly lower

because a small stone of less than 3mm was missed by the

MRCP in our study. The overall accuracy of MRCP in our study

was higher than the one done in India.20

Previously most studies used heavily T2 weighted

SSFSE (Single Spin Fast Spin Echo) sequence. The 3D FRFSE-

XL is a 3D FSE (Fast Spin Echo) pulse sequence which operate

swith the respiratory triggering, ASSET (Arraycoil Spatial

Sensitivity Encoding Technique) and facilitates fast recovery. 

Being a T2 weighted sequence, this is valuable for

aiding characterisation of extra-ductal (contained within the

liver and pancreas) solid and cystic masses and provides

supplementary information regarding fluid within the ducts and

any other pathologically associated collection. 

The fast recovery feature is designed to enhance the

intensity of fluids that have long T2 relaxation times, while

using a shortened TR time. 

The purpose of respiratory triggered sequence is to

acquire images of biliary tree with improved spatial resolution,

while maintaining an acceptable level of the contrast resolution. 

The ASSET is a parallel imaging technique, which has

an inherently lower signal-to-noise ratio value, improved

imaging times and highly prominent contrast demonstrated

between the fluid-filled ducts and the background tissues.21

In our study the commonest cause of obstructive

jaundice was choledocholithiasis mostly with dilatation of

CBD. This finding was seen in 64 (82%) of our patients. Only
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Figure-1B: ERCP showing large filling defect (calculus) in dilated CBD.

ERCP: Endoscopic retrograde cholangio-pancreatography.



two false negatives and one false positive case were recorded in

our study. In 10 patients the cause of obstruction was stricture;

7 benign and 3 malignant.

Cholangiographic appearance of biliary stricture is

similar regardless of the technique. The presence of a mass,

stricture with long length (3.0cm vs 1.2cm), irregular margin

and asymmetric dilatation of the bile ducts helped in making a

diagnosis of the malignant stricture. regardless of modality, a

lengthy segment of extra-hepatic bile duct stricture with

irregular margin and asymmetric narrowing suggests

cholangiocarcinoma and a short segment with regular margin

and symmetric narrowing suggests benign cause. this

differentiation may be similarly difficult with both tests.23,24

In our study we also tried to stratify our data in early

(direct bilirubin level upto 3.0 mg/dl) and advanced jaundice

(direct bilirubin level > 3.0 mg/dl). MRCP showed high

diagnostic accuracy, specificity and sensitivity not only in

advanced cases but also in early jaundice.

Many recent studies demonstrated high rates of

spontaneous relief from obstruction within 48 hours after the

onset of acute biliary obstruction,24 so justification of invasive

technique like ERCP in early jaundice is questionable. In

addition, evolutionary pressure from competing technologies

(endoscopic ultrasonography, EUS; and magnetic resonance

cholangiopancreatography, MRCP) has greatly challenged the

need for diagnostic ERCP24 In our study, we proved the

accuracy of MRCP in early jaundice, so we recommend the use

of MRCP instead of ERCP in early jaundice to save patients

from unwanted possible complications of ERCP .

We also recommend MRCP technique we used that is

the respiratory-triggered 3-D fat sat, FRFSE-XL pulse sequence

in the evaluation of obstructive jaundice due to its high accuracy

in early and advanced stages. 

Our study has a few limitations as it was a single-centre

and had a small sample size. All the MRCP examinations were

interpreted by experienced radiologists who were blinded to

ERCP findings. However, inter-observer variability of MRCP

findings was not assessed. 

Conclusion

The3-D respiratory gated technique of MRCP is

considered an accurate method of diagnostic imaging in the

evaluation of obstructive jaundice both in early and advanced

stages. The accuracy of MRCP and its non-invasiveness have

considerably restricted the diagnostic role of ERCP. 

References
1. Khurram M, Durrani AA, Hasan Z, Butt AA, Ashfaq S. Endoscopic retrograde

cholangio-pancreatographic evaluation of patients with obstructive jaundice. J Coll

Physicians Surg Pak 2003; 13: 325-8.

2. Kaltenthaler EC, Walters SJ, Chilott J, Blakerborough A, Vergel YB, Thomas S.

MRCP compared to diagnostic ERCP for diagnosis when biliary obstruction is

suspected: a systematic review. BMC Med Imaging 2006; 6: 9.

3. Di Cesare E, Puglielli E, Michelini O, Pistoi MA, Lombardi L, Rossi M, et al.

Malignant obstructive jaundice: comparison of MRCP and ERCP in evaluation of

distal lesions. Radiol Med 2003; 105: 445-53.

4. Hekimoglu K, Ustundag Y, Dusak A, Erdem Z, Karademir B, Aydemi S, et al.

MRCP vs ERCP in the evaluation of biliary pathologies: review of current

literature. J Dig Dis 2008; 9: 162-9.

5. Iannicceli E, Sessa A, Argnani L, Galluzzo A, David V. [Role of MR

Cholangiopancreatography in the evaluation of biliary disease]. Clin Ter 2006; 157:

425-9.

6. Park DH, Kim MH, Lee SS, Lee SK, Kim KP, Han JM, et al. Accuracy of magnetic

resonance cholangio-pancreatography for locating hepatolithiasis and detecting

accompanying biliary strictures. Endoscopy 2004; 36: 987-92.

7. Munir K, Bari V, Yaqoob J, Khan DBA, Usman MU. Role of magnetic resonance

cholangio-pancreatography (MRCP) in obstructive jaundice. J Pak Med Assoc

2004; 54: 128-32.

8. Ryan S, McNicholas M. The Abdomen: Anatomy for diagnostic imaging. 2nd ed.

Philadelphia: WB Saunders, 2004; pp 176-80.

9. Patel NA, Parekh H, Vasavada DP, Mehta SG, Porecha MM, Shah J. A pictorial

essay - imaging in surgical jaundice. Ind j Radiol Imag 2006; 16: 75-82.

10. Chaudhary A, Negi SS, Puri SK, Narang P. Comparison of magnetic resonance

cholangiopancreatography and percutaneous trans-hepatic cholangiography in the

evaluation of bile duct strictures after cholecystectomy. Br J Surg 2002; 89: 433-6. 

11. Cieszanowski A, Chomicka D, Andrzejewska M, Pruszqnski B, Pawlak J, Mustafa

AM. Imaging techniques in patients with biliary obstruction. Med Sci Monit 2000;

6: 1197-202. 

12. Alam AM, Rudra G, Shuaib IL, Dhiraj S, Pradeep V, Sunil P. Billary Obstruction:

Evaluation with direct cholangiography. The Internet J Radiology 2007; 5:DOI:

10.5580/Ba1.

13. Brugge WR. Bile duct strictures. (Online) 2006 (Cited December, 2007). Available

from URL: http:/www.emedicine.com/.

14. Malahias ME, Bsis E. Are all surgical referrals for endoscopic retrograde

cholangiopancreatography necessary? Saudi J Gastroenterol 2009; 15: 66.

15. Upadhyaya V, Upadhyaya DN, Ansari MA, Shukla VK. Comparative assessment of

imaging modalities in Biliary obstruction. Indian J Radiol Imaging 2006; 6: 577-82. 

16. Gerhards MF, Vos P, Van Gulik TM, Rauws EA, Bosma A, Gouma DJ. Incidence

of benign lesions in patients resected for suspicious hilar obstruction. Br J Surg

2001; 88: 48-51. 

17. Hurter D, De Vries C, Potgieter P, Barry R, Botha F, Joubert G. Accuracy of MRCP

compared with ERCP in diagnosis of bile duct disorders. South Afr J Radiol 2008;

12: 14-22. 

18. Jenkins JT, Glass G, Ballantyne S, Fullarton GM. Effects of MRCP

introduction on ERCP practice: are there implications for service and training.

Gut 2006; 55: 1365-6.

19. Mercer S, Singh S, Paterson I. Selective MRCP in the management of suspected

common bile duct stones. HPB (Oxford) 2007; 9: 125-30.

20. Vaishali MD, Agarwal AK, Upadhyaya DN, Chauhan VS, Shama OP, Shukla VK.

Magnetic resonance Cholangiopancreatography in obstructive juandice. J Clin

Gastoenterol 2004; 38: 887-90.

21. Wallnoefer AM, Herrmann KA,Beuers U, Zech CJ, Gourtsoyianni S, Reiser MF,

et al. [Comparison of 2D and 3D sequences for MRCP. Clinical value of the

different techniques]. Radiologe 2005; 45: 993-4, 996-1003. 

22. Saluja SS, Sharma R, Pal S, Sahni P, Chattopadhyay TK. Differentiation between

benign and malignant hilar obstructions using laboratory and radiological

investigations: a prospective study. HPB (Oxford) 2007; 9: 373-82.

23. Park MS, Kim TK, Kim KW, Park SW, Lee JK, Kim SJ, et al. Differentiation of

extrahepatic bile duct cholangiocarcinoma from benign stricture: findings at

MRCP versus ERCP. Radiology 2004; 233: 234-40.

24. Petrov MS. Early Use of ERCP in Acute Biliary Pancreatitis with(out) Jaundice:

An Unjaundiced View. JOP J Pancreas. (Online) (Cited 2009 Jan 8); 10: 1-7.

Vol. 62, No. 10, October 2012 1056


