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Abstract: 

Objective: To evaluate the diagnostic accuracy of ultrasound in obstructive jaundice taking MRCP as gold 

standard. 

Methods: This cross-sectional study was conducted at Services Hospital, Lahore from 2nd May 2018 till 2nd 

November 2018. Both male and female patients aged 30 to 80 years with suspected obstructive jaundice were 

included. Patients already diagnosed with obstructive jaundice were excluded. MRCP and ultrasound were 

performed in suspected patients. Diagnostic accuracy including sensitivity, specificity, positive predictive value 

(PPV) and negative predictive value (NPV) of obstructive jaundice were calculated using contingency tables using 

MRCP findings as gold standard. 

Results: Mean age of the patients was 54.73 ± 12.65 years. In causes of obstruction, choledocholothiasis was 

responsible for 85 (35.1%), stricture 61 (25.2%), carcinoma of head of pancreas 39 (16.1%), periampullary 
carcinoma 21 (8.7%), cholangiocarcinoma 10 (4.1%) and gallbladder carcinoma 26 (10.7%) of the cases. 

Diagnostic accuracy of ultrasound in obstructive jaundice taking MRCP findings as gold standard showed 

sensitivity, specificity, positive predicted value (PPV), negative predicted value (NPV) and overall diagnostic 

accuracy as 84.57%, 79.10%, 91.36%, 66.25% and 83.06%. 

Conclusion: Ultrasound has a high sensitivity, moderate specificity, and high diagnostic accuracy in diagnosis of 

obstructive jaundice. 
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INTRODUCTION:  

Obstructive jaundice is a common surgical problem 

that occurs when there is an obstruction to the 

passage of conjugated bilirubin from liver cells to 

intestine.1 Jaundice and pain are the most common 

presenting complaints in patients with hepatobiliary 

disease. Acute biliary tract diseases cause significant 

morbidity and mortality, and about 2% of all 

admissions to hospital are for hepatobiliary diseases. 
Acute pancreatitis (0.54% of all admissions) and 

acute cholecystitis (0.48%) are the leading 

indications for hospitalization. MRCP is an 

important noninvasive imaging investigation in the 

preoperative evaluation of patients with obstructive 

jaundice.2-4 It plays a primary role in the workup and 

therapeutic operative planning of obstructive 

jaundice.5  Ultrasound has easy accessibility, speed, 

ease of performance and low cost.6 The diagnostic 

accuracy of U/S in differentiating obstructive from 

non-obstructive jaundice is estimated to be high in 
the order of about 90%.1,7 MRCP has a very high 

sensitivity and specificity of 98% each in diagnosis 

of obstructive jaundice as compared to ultrasound 

which has sensitivity and specificity of 88% each 

respectively.2 According to a study 17.1% of cases 

of jaundice are due to obstruction commonly with 

involvement of pancreatic and biliary system.8  

 

Obstruction of pancreatobiliary system is 

responsible for development of obstructive jaundice. 

It is a common clinical problem and it is important 
to evaluate it quickly for prompt treatment and 

prevent complications. To the best of our knowledge 

and after going through various search engines, 

scarce data was retrieved on the diagnostic accuracy 

of ultrasonography in determination of suspected 

cases of biliary obstruction. Many previous studies 

have compared the diagnostic accuracy of MRCP 

with ERCP in obstructive jaundice. This study 

evaluated the diagnostic accuracy of ultrasound in 

diagnosis of obstructive jaundice taking MRCP 

findings as gold standard.  

 

METHODS: 

 This cross-sectional study was conducted at 

Services Hospital, Lahore from 2nd May 2018 till 2nd 

November 2018. 

 While those patients already diagnosed as 

obstructive jaundice and came for follow-up, 

pregnant women and all patients who were 

claustrophobic to MRI were excluded. 
 Sample size was calculated using sensitivity 
of ultrasound: 88%,2 specificity of 
ultrasound: 88%,2 obstructive jaundice 
prevalence: 17.1%,9 confidence interval: 
95%, and margin of error: 10%. The final 

sample size came out to be 242 patients. Obstructive 
jaundice was defined as presence of the all or any one of 
the following characteristics for the duration of 2 or 
more weeks; yellowish color  of skin, sclera (yellowish 
coloration of eyes), and raised bilirubin level of 2–2.5 
mg/dl. On ultrasound, obstructive jaundice was labeled 
as positive in the presence of dilatation of intra hepatic 
biliary duct of 2 mm or more or extrahepatic biliary duct 
of 4 mm or more. On MRCP, it was labeled as positive 
in the presence of biliary duct dilatation, intrahepatic 
biliary ducts 2 mm or more and extrahepatic bile ducts  
6 mm or more. 
 

On ultrasound choledocolithiasis was labeled as an 

echogenic focus in the common bile duct with posterior 

acoustic shadowing On MRCP choledocolithiasis was 

labeled as a hypointense filling defect in the common 

bile duct whereas on ultrasound stricture in the common 

bile duct was defined as focal segmental narrowing of 

lumen of common bile duct. On MRCP stricture in the 

common bile duct was defined as focal segmental 
narrowing of lumen of common bile duct anywhere 

along its path. 

 

On ultrasound, carcinoma of head of pancreas was 

defined as a hypoechoic lesion of any size in the head of 

pancreas. On MRCP carcinoma of head of pancreas was 

defined as a heterogeneous signal intensity lesion of any 

size in head of pancreas. On ultrasound periampullary 

carcinoma was defined as a presence of a hypoechoic 

lesion of any size in the periampullary region. On 

MRCP periampullary carcinoma was defined as a 
heterogeneous signal intensity lesion of any size in the 

periampullary region. 

 

On ultrasound cholangiocarcinoma was defined as a 

presence of a heterogeneous echotexture lesion of any 

size in the biliary system. On MRCP 

cholangiocarcinoma was defined as a heterogeneous 

signal intensity lesion of any size in the biliary system. 

On ultrasound gall bladder carcinoma was defined as a 

presence of a heterogeneous echotexture lesion of any 

size arising from gall bladder. On ultrasound gall 

bladder carcinoma was defined as a presence of a 
heterogeneous signal intensity lesion of any size arising 

from gall bladder.  Radiologists were blinded to 

sonography results and evaluated the MRCP and 

described the finding indicating the location and cause 

of obstruction in obstructive jaundice. While the patient 

was waiting to undergo MRCP, the patient underwent 

directly under a limited sonographic scan covering the 

area of pancreatobiliary region. This examination on 

ultrasound was performed on GE Voluson S6 machine 

by a trained sonographer having 3 years of experience 

using a curved low frequency probe (2-5 MHz). The 
pancreatobiliary region was evaluated with gray scale 
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ultrasound and the sonographer was blinded 

to the MRCP result and described the 

location and cause of obstruction. This 

information along with demographic 

information like age, gender, duration of 

symptoms, cause of obstruction and 

socioeconomic status of the patients was 

entered in the proforma attached. 

 
Diagnostic accuracy was evaluated by calculating 

sensitivity, specificity, positive and negative 

predictive values. Presence of obstructive jaundice 

detected by both ultrasound and MRCP was labeled 

as true positive. Presence of obstructive jaundice 

detected only by ultrasound and not by MRCP 

labeled as false positive. No obstructive jaundice 

detected by both ultrasound and MRCP was labeled 

as true negative. Presence of obstructive jaundice 

detected by MRCP and not by ultrasound was 

labeled as false negative. 
 

Data were analyzed using SPSS version 22.0. 

Quantitative outcome variables such as age, and 

duration of symptoms were mentioned as mean and 

standard deviation. Qualitative outcome variables 

such as gender, obesity, cause of obstruction and 

socioeconomic status were mentioned as frequency 

and percentage. Diagnostic accuracy including 

sensitivity, specificity, positive predictive value 

(PPV) and negative predictive value (NPV) of 

ultrasound in obstructive jaundice was calculated 
using contingency tables using MRCP findings as 

gold standard. Effect modifiers such as gender, age, 

duration of symptoms, socioeconomic status and 

cause of obstruction were stratified to see the effect 

of these on outcome variables. Post stratification 

diagnostic accuracy was also calculated. 

 

RESULTS: 

 Of 242 patients, mean age was 54.73 ± 12.65 years. 

There were 70 (28.90%) patients with ≤45 years of 

age and 172 (71.1%) with >45 years of age. 122 

(50.4%) were males and 120 (49.6%) were males. 
The mean duration of symptoms was 34.33 ± 16.08 

days. There were 167 (69.0%) patients with ≤40 

days of duration of symptoms and 75 (31.0%) 

patients with >40 days of duration of symptoms. 

Obesity was found in 138 (57.0%). In causes of 

obstruction, choledocholothiasis was responsible for 

85 (35.1%), stricture 61 (25.2%), carcinoma of head 

of pancreas 39 (16.1%), periampullary carcinoma 21 

(8.7%), cholangiocarcinoma 10 (4.1%) and  

gallbladder carcinoma 26 (10.7%) of the cases.  

 Positive findings for obstructive jaundice on ultras 
ound were observed in 162 (66.90%) of the patients 

 while on MRCP positive obstructive jaundice findings 

 were observed in 175 (72.30%) of the patients. The  

negative values of obstructive jaundice on ultrasound  

were 80 (33.10%). However, obstructive jaundice on  

MRCP were 67(27.70%). 

 

 Diagnostic accuracy of ultrasound in obstructive 

jaundice taking MRCP findings as gold standard 

showed sensitivity, specificity, PPV, NPV and overall 
diagnostic accuracy as 84.57%, 79.10%, 91.36%, 

66.25% and 83.06% (Table-I). Stratification was done 

with respect to age, gender, duration of symptoms, and 

cause of obstruction. Results are shown in detailed in 

Tables-II.  

 

DISCUSSION: 

 For evaluation of obstructive jaundice, it is of prime 

importance that the radiologist should identify the cause 

and the level of obstruction. Improved high resolution 

radiological equipment and improved imaging 
techniques performed by an experienced radiologist 

provide effective means for diagnosis the etiology of 

obstructive jaundice. Imaging modalities such as 

ultrasound, CT, MRI, direct cholangiography and 

invasive methods such as ERCP can help diagnose the 

cause of obstructive jaundice as well as identify the level 

of obstruction.10,11 Ultrasound has always been used as 

initial screening method. Many advantages of this 

technique are present. It is a cost effective and non-

invasive modality that is available easily. Most 

important advantage is its lack of ionizing radiation.12-14 
Ultrasound is suited well enough to identify the common 

hepatic duct (CHD) and the proximal part of common 

bile duct.15  The finding of the current study showed that 

the sensitivity of ultrasound in cases of obstructive 

jaundice is 84.5%. Our reported sensitivity is slightly 

lower than the one reported by Singh to Karki et al., 

choledocholithiasis is the most common 

 

 

Table-I: Diagnostic accuracy of ultrasound 

taking MRCP as gold standard (n=242). 

MRCP 

  Positive  Negative  Total 

Positive  148  14  162 

Negative  27  53  80 

Total  175  67  242 

Sensitivity: 84.57%, Specificity: 79.10%,  

Ultrasound  
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PPV: 91.36%, NPV: 66.25%, Overall diagnostic 

accuracy: 83.06%. et al. According to Singh et al, 

ultrasound has a sensitivity of 88% in diagnosing 

obstructive jaundice.2 Moreover, our reported 

sensitivity is also lower than the one reported by 

Kani et al., that reported 97% sensitivity.16 This 

variation in sensitivity can be attributed to the 

fact that distal part of common bile duct is 
difficult to visualize on ultrasound. Moreover, 

intrapancreatic part as well as ampullary region 

can also not be visualized well on ultrasound. 

Another potential reason for this could be due to 

the body habitus of the patient. Moreover, bowel 

gas shadows may also obscure the details leading 

to difficult visualization of the common bile duct 

distally.17 

 

Our present study demonstrated that the 

specificity of ultrasound in diagnosis of 

obstructive jaundice is 79.10%. Singh et al 
reported the specificity of ultrasound to be 88% in 

diagnosis of obstructive jaundice.2 Ferrari et al. 

demonstrated that specificity of ultrasound in 

obstructive jaundice is 98.2%.18 

 

 

 

 

 

The most common cause of obstructive jaundice  

in our study was choledocholithiasis. According 

 benign cause for obstructive jaundice.19 Singh et al.  

also reported choledocholithiasis as being  

the most common benign etiology for obstructive  

jaundice.2 Stones in gallbladder can slip into the  

common bile duct resulting in choledocholithiasis.  

Due to cholesterol composition, ultrasound serves  

better to visualize cholelithiasis and  
choledocholithiasis.  

 

Among the malignant causes of obstructive jaundice, 

our study reported that carcinoma of head of pancreas 

is the most common one. However, studies by Karki 

et al.19 and Singh et al.2 report cholangiocarcinoma 

being the most common malignant cause of 

obstructive jaundice. This variation can be due to 

difference in demographics. Moreover, a difference 

in genetics as well as environmental factors may also 

have a role. 

 
Limitations of the study: Certain limitations exist in 

our study. Excessive bowel gas shadows were present 

in some of the patients that obscured details of the 

pancreas, periampullary and peripancreatic region. 

This might have resulted in missing some of the 

potential causes of obstructive jaundice on 

ultrasound. As the ultrasound was only performed by 

a single observer, therefore interobserver variability 

Table II: Baseline characteristics and diagnostic accuracy of ultrasound taking MRCP as gold standard (n=242). 

  Total  Sensitivity

  

Specificity

  

PPV  NPV  Overall 

  

  

(n)  

  

  

  

  

  

  

  

  

  

Diagnostic 

Accuracy 

Age, years 
≤45  70  86%  70%  87.76%  66.67%  81.43% 

>45  172  84%  82.98%  92.92%  66.10%  83.72% 

Gender 
Male  122  85.56%  81.25%  92.77%  66.67%  84.43% 

Female  120  83.53%  77.14%  89.87%  65.85%  81.67% 

Duration of symptoms, days 
≤40  167  84.55%  70.45%  88.89%  62.00%  80.84% 

>40  75  84.62%  95.65%  97.78%  73.33%  88.00% 

Cause of obstruction 
Choledocholithiasis  85  84.13%  68.18%  88.33%  60.00%  80.00% 

Stricture  61  88.89%  93.75%  97.56%  75.00%  90.16% 

Carcinoma of head of pancreas  39  78.57%  90.91%  95.65%  62.50%  82.05% 

Gall bladder carcinoma  26  76.47%  66.67%  81.25%  60.00%  73.08% 

Periampullary carcinoma  21  87.50%  80.00%  93.33%  66.67%  85.71% 

Cholangiocarcinoma  10  100%  75%  85.71%  100%  90.00% 

PPV: Positive predicted value, NPV: Negative predicted value. 
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could not be evaluated. Moreover, we 

were not able to evaluate the interobserver 

variability.  

 

Despite these limitations, we believe that our study 

offered an approach for diagnosis of obstructive 

jaundice by the help of ultrasound. The results of 

present study have provided the local statistics 

related to diagnostic accuracy of ultrasound in 
diagnosis of obstructive jaundice taking findings of 

MRCP as a gold standard.  

 

CONCLUSION: 

 Ultrasound has a high sensitivity, moderate 

specificity and a high diagnostic accuracy in 

diagnosis of obstructive jaundice. It is recommended 

that ultrasound can be used as a screening imaging 

technique to identify the presence or absence of 

intrahepatic biliary duct dilatation thereby 

shortlisting the patients for MRCP examination. If 
the patients are not feasible to undergo MRCP 

examination, then other investigations such as 

contrast enhanced computed tomography or ERCP 

can be performed in such patients. 

 

REFERENCES: 

1. Mohamed S, Syed AI. Management of 

obstructive jaundice: Experience in a tertiary 

care surgical unit. Pak J Surg. 2007;23:23-25. 

doi: 10.1055/s-0034-1391567 

2. Singh A, Mann HS, Thukral CL, Singh NR. 
Diagnostic accuracy of MRCP as compared to 

ultrasound/CT in patients with obstructive 

jaundice. J Clin Diagn Res. 2014;8:103-107. 

doi: 10.7860/JCDR/2014/8149.4120 

3. Chang JH, Lee IS, Lim YS, Jung SH, Paik CN, 

Kim HK, et al. Role of magnetic resonance 

cholangiopancreatography for 

choledocholithiasis: analysis of patients with 

negative MRCP. Scand J Gastroenterol. 

2012;47(2):217-224. doi: 

10.3109/00365521.2011.638394 

4. Cavdar F, Yildar M, Tellioglu G, Kara M, Tilki 
M, Titiz MI. Controversial issues in biliary 

pancreatitis: When should we perform MRCP 

and ERCP? Pancreatology.  

2014;14(5):411-414. doi: 

10.1016/j.pan.2014.08.002 

5. Maccioni F, Martinelli M, Al Ansari N, 

Kagarmanova A, De Marco V, Zippi M, et al. 

Magnetic resonance cholangiography: Past, 

present and future: A review. Eur Rev Med 

Pharmacol Sci. 2010;14:721-725. 

6. Hakansson K, Ekberg O, Hakansson HO, 
Leander 

 P. MR and ultrasound in screening of patients  

with suspected biliary tract disease. Acta  

Radiol. 2002;43:80-86. doi:  

10.1034/j.\1600-0455.2002.430116.x 

7. Karki S, Joshi KS, Regmi S, Gurung RB, Malla B. 

Role of ultrasound as compared with ERCP in 

patient with obstructive jaundice. Kathmandu Univ 

Med J (KUMJ). 2015;11(3):237-240. doi: 

10.3126/kumj.v11i3.12512 

8. Le Huong NT, An NT. Jaundice in Adult in-Patients 
at a Tertiary General Hospital. J Biosci Med. 

2015;3:1-11. doi:  

10.4236/jbm.2015.32001 

9. Petrescu I, Bratu AM, Petrescu S, Popa BV, Cristian 

D, Burcos T. CT vs. MRCP in choledocholithiasis 

jaundice. J Med Life. 2015;8(2):226-231. 

10. Mathew RP, Moorkath A, Basti RS, Suresh HB. 

Value and accuracy of multidetector computed 

tomography in obstructive jaundice. Pol J Radiol. 

2016;81:303. doi: 10.4103/jms.jms_70_16 

11. Hindman NM, Arif-Tiwari H, Kamel IR, Al-Refaie 
WB, Bartel TB, Cash BD, et al. ACR 

Appropriateness Criteria® Jaundice. J Am Coll 

Radiol. 2019;16(5):S126-S140. doi: 

10.1016/j.jacr.2019.02.012 

12. Alkarboly TA, Fatih SM, Hussein HA, Ali TM, 

Faraj HI. The Accuracy of Transabdominal 

Ultrasound in Detection of the Common Bile Duct 

Stone as Compared to Endoscopic Retrograde 

Cholangiopancreatography (with Literature 

Review). Open J Gastroenterol. 2016;6(10):275. 

doi: 10.4236/ojgas.2016.610032 
13. Dash PK. Sensitivity of ultrasound in diagnosis of 

benign bile duct pathologies compared to MRCP. J 

Evol Med Dent Sci. 2018;7(5):553-556. doi: 

10.14260/jemds/2018/125 

14. Dlamini N, Goodier M. Adequacy of ultrasound 

reports in patients presenting with obstructive 

jaundice at a tertiary Karachi 

15.  radiology department. SA J Radiol. 2016;20(1):1-

8. doi: 10.4102./sajr.v20i1.1034 

16. Yang MH, Chen TH, Wang SE, Tsai YF, Su CH, 

Wu CW, et al. Biochemical predictors for absence 

of common bile duct stones in patients undergoing 
laparoscopic cholecystectomy. Surg Endosc. 

2008;22(7):1620-1624. doi: 10.1007/s00464-007-

9665-2 

17. Kani AA, Javaid RH, Ghaffar A, Khan S. 

Ultrasonography in obstructive jaundice. 

Professional Med J. 2012;19(4):436-441. 

18. Nurman AN. Imaging of common bile duct stones.  

 Universa  Med.  2016;28(1):59-68.  doi:  10.18051/ 

UnivMed.2009.v28.59-68 

19. Ferrari FS, Fantozzi F, Tasciotti L, Vigni F, Scotto 

F, Frasci P. US, MRCP, CCT and ERCP: A 
comparative study in 131 patients with suspected 

https://doi.org/10.1055/s-0034-1391567
https://doi.org/10.7860/jcdr/2014/8149.4120
https://doi.org/10.3109/00365521.2011.638394
https://doi.org/10.1016/j.pan.2014.08.002
https://doi.org/10.1034/j.1600-0455.2002.430116.x
https://doi.org/10.3126/kumj.v11i3.12512
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.4236%2Fjbm.2015.32001?_sg%5B0%5D=JB2xIAOwsl4IPFnfrOSUQXULxYzjvcirDZn4cHodr36j2xvVrZ-jYl2rLC2dwXml3NSH_DILn6XcLFrk311QEcjF_Q.1_0Dyoo7Qkjd2mHE8rMLyDUrKvfBFrgRatg48S5rDyt7vIgWhltFeRynUa8qXXbBKTGXWAj-HOO9w0oj69odXw
https://doi.org/10.1016/j.jacr.2019.02.012
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.4236%2Fojgas.2016.610032?_sg%5B0%5D=DnkRfaXR_asx_f9u0F4tEaAVG1343c-shoBm2YKOGZ05dJ2yLPUAmKjAQ5kO2uXlR0fmXXGzmdAXQZBCM5F7t0aTTA.Emjsdnj-jSgj4rVDnGzwWZV6Um1VOB8PhkfZqNybvKcpxtFgnWt5fezY3TOB5o7qsnsoIfhdzAsCbWAZoRmzzw
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.14260%2Fjemds%2F2018%2F125?_sg%5B0%5D=ITuqcF3jcq9GKXF1NFNSiBM7qFVDGxSULIJ74nZs3XuPP5VMfn8HirP8SMqhq0bHhO9uUIXVn2R0ZRjVOlX9S9bInA.1SP0hxL55KvehDsSA-OiPkW_5GheKux3gkcKfGZq3GQsHT7amrJUhcBLdK7xIOsNor50IuygUHRzUYK6jf2Lbw
https://doi.org/10.1007/s00464-007-9665-2
https://doi.org/10.1007/s00464-007-9665-2


IAJPS 2020, 07 (06), 1480-1485            Muhammad Faheem Sarwar et al             ISSN 2349-7750 
 

 w w w . i a j p s . c o m  
 

Page 1485 

biliary obstruction. Med Sci Monit. 

2005;11(3):MT8-MT18.  

20. Karki S, Joshi KS, Regmi S, Gurung 

RB, Malla B. Role of ultrasound as 

compared with ERCP in patient with 

obstructive jaundice. Kathmandu Univ 

Med J. 2013; 11(43): 237-240. doi:  

10.3126/kumj.v11i3.12512  

https://doi.org/10.3126/kumj.v11i3.12512

	METHODS:
	RESULTS:
	DISCUSSION:
	REFERENCES:

