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Introduction
Jaundice is a commonly encountered condition in clinical practice.1,2 Differentiating between 
obstructive (surgical) and non-obstructive (medical) jaundice can be achieved clinically by using 
a combination of clinical signs, symptoms and biochemical markers.2,3,4,5,6,7 It is important to 
differentiate between the two conditions because patients with obstructive jaundice usually 
require surgical or radiological intervention.3,8 Ultrasound (US) is the initial screening modality of 
choice for patients with obstructive jaundice as it assists in the cost-effective management of these 
patients by determining the need for further imaging.2,3,4,5,8,9 In order to achieve these goals, US 
reports of these patients should include the presence and degree of bile duct dilatation and the 
level and cause of obstruction.3,8

Radiology reports are an important method of communication between the radiologist and the 
referring clinician.10 Structured radiological reporting has been shown to improve the quality of 
radiological reports. These reports can be integrated with the picture archiving and communication 
system (PACS), thus improving the service provided by the radiology department and also 
improving the efficiency of communication between the radiologist and the referring 
clinician.10,11,12,13

Several studies have been performed to demonstrate the accuracy of US in the assessment of bile 
duct dilatation and level and cause of obstruction.4,8,14 However, no previous studies have 

Background: Patients with obstructive jaundice require a stepwise approach to investigation 
and management. Ultrasound (US) is the initial screening modality of choice and has been 
shown to be accurate in demonstrating the presence of dilated bile ducts, as well as the level 
and cause of obstruction. For adequate radiological communication to the clinician, degree of 
bile duct dilatation, level of obstruction, appearance of the transition zone and cause of 
obstruction must be reported. However, without a structured reporting method, much of this 
information may be omitted.

Objectives: The aim of the study was to investigate the adequacy of US findings in patients 
with obstructive jaundice, as documented, without standardised reporting.

Methods: A retrospective chart review of 130 US reports of adult patients presenting at Grey’s  
Hospital US Department with a clinical assessment of obstructive jaundice was conducted. 
Data for the period January to December 2013, were analysed. US reports of patients with 
dilated bile ducts were assessed for report adequacy by looking at four important clinical 
factors, that is, the degree of bile duct dilatation, the level of obstruction, the appearance of the 
transition zone and the cause of the obstruction.

Results: A report adequacy score was assessed in 79 patients with dilated bile ducts; however, 
two reports were excluded because of obscuration by gas. There was a high level of report 
inadequacy (38%) without the use of a structured reporting template. The level of obstruction 
was the most common component missing from the reports (25%), followed by the appearance 
of the transition zone (18%) and cause of obstruction (12%).

Conclusion: We propose the use of an US report template for obstructive jaundice patients in 
order to ensure comprehensive reporting. Structured radiological reporting will improve the 
method of communication between clinicians and radiologists, thus improving the quality of 
patient care.
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specifically investigated US report adequacy in patients with 
biliary obstruction. We investigated the quality of information 
documented in the US reports of patients with obstructive 
jaundice in our institution without any standardised form of 
reporting, to assess their communication value to the 
referring clinician.

Objectives
The objectives of the study were:

•	 to determine the diagnostic adequacy of US reports by 
application of a novel scoring system and

•	 to compare US report adequacy among practitioners of 
varying levels of experience (sonographers, junior 
doctors, senior doctors and consultants).

Methods
Our study is a retrospective chart review of US reports of 
adult (≥ 18 years) patients who presented at Grey’s Hospital 
US Department with a clinical assessment of obstructive 
jaundice specified on the request form. This included 
documentation of the presence of clinical jaundice with other 
additional symptoms such as dark urine, pale stool, right 
upper quadrant pain and pruritus or documentation of 
biochemical markers suggestive of obstructive jaundice on 
liver function tests (LFTs), that is, elevated alkaline 
phosphatase, gamma-glutamyl transpeptidase and bilirubin.

Request forms of patients who fulfilled our inclusion criteria 
were obtained from the US Department filing system. US 
reports of the selected patients were retrieved from the 
Radiology Information System and PACS. The US 
examinations were performed on the Toshiba Aplio XG and 
Philips HD7 XE machines, using a wide-range, low-frequency 
curved-probe of 3–5 MHz and the C5-2 probe, respectively. 
The biliary tree was assessed trans-abdominally, using 
longitudinal and transverse views with the patient in the 
supine or right anterior oblique position. The bile ducts were 
considered dilated if the internal diameter of the common 
bile duct (CBD) was > 7 mm or if the intrahepatic bile ducts 
were > 2 mm in diameter. All US examinations were 
performed during working hours. In order to maintain 
confidentiality, each patient was allocated a study number. 
Data for a period of 12 months (January to December 2013) 
were collected. A total number of 130 US reports were 
analysed. Ethical clearance was obtained from the University 
of KwaZulu-Natal Biomedical Research Ethics Committee.

Data were collected from the US request forms and US 
reports using designed data collection sheets, with key 
parameters pertaining to the aim of the study. Reports of 
patients with the presence of dilated bile ducts on US were 
scored by their level of completeness. A report was considered 
adequate if it mentioned all four of the following:

•	 the degree of bile duct dilatation;
•	 the level of obstruction;
•	 the appearance of the transition zone; and
•	 the cause of obstruction.

A report missing any of the above items was considered 
inadequate. Data were analysed using Stata v13 software.

US examinations were performed by radiology consultants, 
registrars, medical officers (MOs) and sonographers. Report 
adequacy scores among the different ranks (sonographers, 
junior doctors [both MOs and registrars with less than 2 
years of experience working in a radiology department], 
senior doctors [both MOs and registrars with more than 2 
years of experience working in a radiology department] and 
consultants) were compared. US reports were also assessed 
for recommendation of further imaging by the personnel 
performing the US.

Results
We reviewed 130 US reports of adult patients (age range of 
20–89 years; mean 51.3). Ninety were female and 40 were 
male patients. Of these patients, 51 (39.2%) did not have 
dilated bile ducts on US, and 79 (60.8%) had dilated bile 
ducts. Of the 79 reports, 2 (2.5%) were excluded from the 
report adequacy score assessment because they mentioned 
the limitation of US examination because of obscuration by 
gas resulting in difficulty to assess the site of obstruction. 
Sixty-two percent (48/77) of reports were found to be 
adequate and 38% (29/77) were inadequate (Table 1). The 
level of obstruction was the most common component 
missing from the reports (25%), followed by appearance of 
the transition zone (18%) and the cause of obstruction (12%) 
(Table 2). The degree of bile duct dilatation was the most 
often reported component with 96% of reports commenting 
on this finding.

US findings were completely normal in 37% (19/51) of the 
patients without dilated bile ducts. Cholelithiasis was 
found in 59% (30/51) of these patients. Of the 79 patients 
with dilated ducts, 33% (26/79) of the reports suggested a 
benign cause of obstruction and 53.2% (42/79) reports 

TABLE 1: Score of adequacy of diagnostic ultrasound reports.
Score n % 95% confidence interval p-value

Adequate 48 62 51.5% – 73.2% < 0.001

Inadequate 29 38 26.9% – 49.4% -

Total 77 100 - -

TABLE 2: Report adequacy score components.
Score components n %

Degree of bile duct dilatation

 Present 74 96

 Absent 3 4

Cause of obstruction

 Present 68 88

 Absent 9 12

Transition zone

 Present 63 82

 Absent 14 18

Level of obstruction

 Present 58 75

 Absent 19 25
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suggested a malignant cause. Of the 42 patients with a 
malignant cause of obstruction, 57.1% (24/42) were female 
patients and 42.9% (18/42) were male patients (age range 
was 32–89; mean of 60.3). Of the 26 patients with a benign 
cause of obstruction, 92.3% (24/26) were female patients 
and 7.7% (2/26) were male patients (age range, 20–79; 
mean of 43.4). The spectrum of findings is displayed on 
Figure 1.

In the total 130 patients who we assessed, 26.9% (35/130) 
cases were reported by sonographers, 29.2% (38/130) cases 
were reported by junior doctors, 36.2% (47/130) 
cases were reported by senior doctors and 7.7% (10/130) 
cases were reported by consultants (Table 3). Table 3 
demonstrates the difference in the report adequacy score 
of US reports in patients with dilated bile ducts, which 
demonstrates a significant difference in the level 
of adequacy of US reports among different ranks, with 
p = 0.04.

Recommendation for further investigation by the person 
performing the US examination was uncommon among all 
the ranks. Junior doctors recommended additional 
investigation most often (25%) and senior doctors least often 
(11%). Sonographers and consultants both recommended 
additional investigations in 14% of reports. None of these 
group differences were statistically significant.

Discussion
The aim of radiological investigation in patients with 
obstructive jaundice is to confirm the presence of dilated bile 
ducts, demonstrate the level and cause of obstruction and 
assist in assessing tumour resectability in malignant 
cases.2,3,4,5,6,7,8,9 US has been shown to be accurate in 
demonstrating the presence of dilated bile ducts with a 
sensitivity of 55–95% and specificity of 71–96%.1,5 The 
sensitivity of US continues to increase in determining the 
cause and level of obstruction with improved image resolution, 
imaging technique and use of tissue harmonics, all contributing 
to enhanced image quality.2,4,5,6,7,8 US is reported to have a 
lower sensitivity in demonstrating the cause of obstruction 
with accuracy of 23–88%, particularly in the distal CBD.1,2,5,6,7,8,9 
False-negative results are seen in patients with obstructive 
jaundice without dilated bile ducts on US and when there is 
obscuration of the extrahepatic bile ducts by gas.2,5,6,7 US is 
used as the initial screening modality in patients with 
obstructive jaundice because it does not make use of ionising 
radiation, is easily available, is non-invasive and is 
inexpensive.1,2,3,4,5,7,8,9,14 Because of the risk of mortality and 
morbidity and high cost, invasive procedures such as 
endoscopic retrograde cholangiopancreatography and 
percutaneous transhepatic cholangiography are usually 
reserved for therapeutic intervention and tissue diagnosis.2,3,4,5,7,9

Several studies have demonstrated the accuracy of US in the 
assessment of bile ducts dilatation and level and cause of 
obstruction.4,8,14 However, no previous studies have specifically 
investigated the adequacy of US reports in patients with 
biliary obstruction. We investigated the quality of information 
documented in US reports at our institution in order to assess 
their communication value to the referring clinician. An 
adequate report would mention all four clinical factors 
mentioned above. Our study demonstrates a high inadequacy 
rate of 38% of US reports in patients with obstructive jaundice 
who had dilated bile ducts on US (Table 1).

Radiology reports are the main means of communication 
between the radiologist and the referring clinician, and they 

1. Malignant (53.2%)
2. Benign (33%)
3. No ultrasound diagnosis (11.3%)
4. Obscuration by gas (2.5%)

1. Head of pancreas mass (48%)

3. Porta hepatis mass (12%)

5. Lymphadenopathy (2%)
6. Hilar mass (2%)

2. No ultrasound  diagnosis (34%)

4. Gallbladder mass (2%)

1. Obstructing calculus (61.5%)
2. Cholangitis (7.7%)
3. Chronic pancreatitis (3.8%)
4. No ultrasound  diagnosis (27%)

a

b

c

Cause of obstruction

1

2

3
4

1

2

3

4

Benign

Malignant

1

2

3

4 5 6

FIGURE 1: The spectrum of suggested causes of biliary obstruction in both 
benign and malignant groups: (a) cause of obstruction; (b) benign and (c) 
malignant.

TABLE 3: Adequacy of diagnostic reports by different ranks.
Person who performed 
ultrasound

Diagnostic report adequacy† Total

Adequate Inadequate
n % n %

Consultants 7 100 0 0 7

Senior doctors 20 71 8 29 28

Sonographers 12 55 10 45 22

Junior doctors 9 45 11 55 20

†, p = 0.04.
p-value compares all four categories.
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should be clear and precise and address the question raised 
by the referring clinician.10,11,12,15 The components of a 
comprehensive radiological report should include patient 
demographics, imaging procedure descriptions, relevant 
clinical information, findings, pertinent negative findings, 
study limitations, comparison studies and reports, impression, 
differential diagnosis and follow-up or additional diagnostic 
studies to clarify or confirm the impression.11,12,15 Structured 
radiology reporting has been shown to enhance the standard 
of reporting by improving the quality and consistency of 
radiology reports that are reproducible. This also results in 
better patient care and decreases cost by eliminating 
transcription and thus reducing report turnaround time, 
resulting in a shorter hospital stay.10,11,12,13 Additionally, there is 
complete documentation of information because the request 
form, images and the report findings are archived and 
retrieved electronically.10,11,12 Structured reports can be used 
by radiologists for teaching, research, clinical quality 
improvement and for billing.12 The Radiological Society of 
North America established a radiology report committee that 
creates a library of report templates for different modalities 
and procedures, which is aimed at standardising radiological 
reports using structured reporting.11,12

US has been shown to have low sensitivity in determining 
the cause of biliary obstruction especially in the distal CBD, 
mainly because US is dependent on several factors such as 
operator experience, technical factors and patient body 
habitus.2,3,14 In our study, only 2.5% (2/79) of reports of 
patients with dilated bile ducts documented the limitation 
of the examination because of obscuration by gas. This 
percentage is significantly lower than the results of the study 
by Tsang et al., which demonstrated that up to 49% of 
their patients with obstructive jaundice had limited US 
examination because of obscuration by gas and an US 
diagnosis could not be made.1 Turning the patient to an 
oblique, lateral or upright position or giving water orally and 
allowing at least 4 hours of fasting before US examination 
could improve visualisation of the biliary system.3,6,7,14 In 
our study, lack of documentation of the limitations of US 
examination, for example, obscuration by gas or patient body 
habitus, could be one of the reasons for the low number of 
adequate reports.

The level of obstruction was the most common component 
missing from the reports at 25%; followed by transition zone 
at 18% and cause of obstruction at 12% (Table 2). Lack of 
documentation of limitations of the US study could also be 
related to the relatively low adequacy in documentation of 
the level of obstruction, the appearance of the transition zone 
and cause of obstruction at 75%, 82% and 88%, respectively 
(Table 2). The importance of documenting the level of 
obstruction is that it determines the approach of the 
therapeutic or diagnostic intervention, as more proximal 
obstruction is better approached percutaneously and distal 
obstruction endoscopically.2,3,6 Carefully assessing the 
transition zone gives an indication of the most likely 
diagnosis, for example, benign strictures usually taper 
gradually and malignant strictures usually demonstrate an 

abrupt cut-off (Figure 2).6,9 This information is vital to 
ensuring the most efficient and thus cost-effective pathway 
for further investigation and management of the patient.

There were a higher number of inadequate reports among 
junior doctors and sonographers at 55% and 45%, respectively 
(Table 3). One of the reasons implicated for poor quality of 
radiology reports is the lack of supervision and insufficient 
training in reporting skills for junior staff.11 This poses a 
challenge in a resource-limited environment like ours, with 
limited staff. According to Hall et al., lack of formal instruction 
for residents in reporting skills is because of a lack of 
consensus about what constitutes a good radiology report.15 
In a study by Tsang et al., it was demonstrated that US report 
auditing with implementation of US skills training improves 
the accuracy rate of US reports of patients with obstructive 
jaundice.1 Recommendation of further imaging or other 
diagnostic tests and intervention is part of an efficient 
radiological report and helps facilitate further imaging and 
management of patients, especially when the US report is 
inconclusive.8,9 Our study demonstrates an overall low-
frequency of recommendation for further investigation by 
the person performing the US examination, ranging from 
11% to 25%.

Malignancy was the most common suggested cause of 
obstruction in our patients, at 53.2% (42/79), which is 
compatible with other studies4,8,14 (Figure 1). The most 
common malignant cause of obstruction was a pancreatic 
head mass at 48%, which correlates with findings from other 
studies.1,5,14 Interestingly, we found a female predominance of 
57.1% (24/42) in the malignant cases. Malignant causes of 
biliary obstruction including head of pancreas carcinoma are 
documented to be more common in male patients.8,14 The 
older age group, age range 32–89 and a mean of 60.3 in our 
patients, correlates with findings from other studies that the 
incidence of malignant cause of obstruction increases with 
advancing age.5,8 Figure 3 illustrates a malignant cause of 
obstruction secondary to invasion of the CBD by gallbladder 
carcinoma.

The most common benign cause of obstruction was an 
obstructing calculus (61.5%), with a female predominance of 
92.3% (24/26). There was no US diagnosis in 27% (7/26) of 
patients with benign cause of obstruction (Figure 1). These 
findings also correlate with other studies, which indicate that 
choledocholithiasis is the most common benign cause of 
biliary obstruction.1,4,9,14 The younger age group with a mean 
age of 43.4 in our patients also correlates with findings 
in other studies.8 Figure 4 illustrates a benign cause of 
obstruction because of choledocholithiasis.

Concluding recommendations
Effective investigation and management of patients with 
biliary obstruction usually requires multimodality imaging 
with a stepwise approach of several imaging and therapeutic 
techniques.3,4,7,8,9 Poor planning and strategising when 
imaging and managing patients with biliary obstruction may 
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a b

c d

FIGURE 2: Examples illustrating the differences in the appearance of the transition zone in some study patients: (a) Smooth tapering of a benign stricture in the distal 
common bile duct (white arrow) in a patient with chronic pancreatitis; (b) coarse calcifications in the head of pancreas (yellow arrow) in the same patient; (c) and (d) 
abrupt cut-off of the common bile duct (white arrow) in two different patients with pancreatic head masses.

a b d

FIGURE 3: Example of a malignant cause of biliary obstruction: (a) Gallbladder mass (white arrow) which has invaded segments 4A and B of the liver (yellow arrow in image 
a and b) and the porta hepatis (red arrow in image c), causing obstruction of the common bile duct.

http://www.sajr.org.za
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lead to redundant investigations or unnecessary imaging, 
which will result in increased cost, delayed diagnosis and 
increased hospital stay and can result in unnecessary 
morbidity and possibly mortality.3 Several algorithmic 
approaches have been described, including guidelines from 

the American College of Radiology (ACR) appropriateness 
criteria, and they all use US as an initial imaging modality.3,5,9 
Figure 5 illustrates our proposed referral approach for further 
investigation in patients with biliary obstruction confirmed 
on US in our department. This approach is modified from 

ERCP  MRI + MRCP
CT – assess resectability
and staging

Exclude infiltrative disease –
± liver biopsy

± EUS + biopsy

Obstructive jaundice

US

Dilated bile ducts

Present Not Present

Stone No cause found
Suspected

stone
Suspected or confirmed

mass or malignancy

US, ultrasound; ERCP, endoscopic retrograde cholangiopancreatography; MRI, magnetic resonance imaging; MRCP, magnetic resonance imaging with cholangiopancreatography; EUS, endoscopic 
ultrasound.
FIGURE 5: Referral approach for patients with obstructive jaundice. 

a b

FIGURE 4: Example of a benign cause for biliary obstruction: (a) Obstructing calculus (white arrow) in the distal common bile duct as a rounded echogenic structure with 
posterior acoustic shadowing, causing proximal dilatation of the common bile duct; (b) multiple gallbladder calculi (white arrow) in the same patient.
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O’Connor et al., Krige et al. and the ACR appropriateness 
criteria.3,5,9 We also propose a standard reporting template for 
US reporting in patients with biliary obstruction in our 
department (Appendix 1). The impact of this standardised 
reporting guide on US report adequacy in our institution will 
be a topic for further research in our department.

Limitations of the study
This study was performed in a single tertiary institution with 
limited radiology staff. This could result in bias; therefore, 
our results cannot be generalised. Inherent limitations 
include potential biases resulting from exclusion of request 
forms that were illegible, patients with mixed picture on LFT 
results and patients who had inadequate information 
provided on the request forms.

Conclusion
Our study demonstrates that at our institution there is a low 
rate of US report adequacy for patients with obstructive 
jaundice and a very low rate of recommendation of 
appropriate further imaging. In an attempt to improve 
this, we encourage the use of a standard template for US 
reporting for patients with biliary obstruction as well as a 
protocol directing further investigation. The impact of this 
standardised reporting guide on US report adequacy in 
our institution will be a topic for further research in our 
department.
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APPENDIX 1

F – female, M – male, CBD – common bile duct, IHBD – intrahepa�c bile ducts; R– right, L– le�, GB – gallbladder

ULTRASOUND REPORT TEMPLATE IN PATIENTS WITH OBSTRUCTIVE JAUNDICE

FINDINGS

Presence of dilated bile ducts:

If yes:

Measurements:

Level of obstruc�on:

Transi�onal zone

Addi�onal informa�on:

Assessment:

Yes No

Moderate SevereMild

CBD - mm

Pancrea�c duct - mm

GB : - length - mm wall thickness - mm

L- mmMain IHBD: - R - mm

Intra-pancrea�cHilar Supra-pancrea�c

Smooth tapered narrowing Abrupt cut off

Number - Measurement - mmPresence of echogenic nodule or calculus

Cause of obstruc�on - Benign Malignant

MEDICAL HISTORY:
RISK FACTORS:
INDICATION FOR THE STUDY:

FM

PATIENT NUMBER:DATE OF BIRTH:
DATE OF STUDY:

PATIENT NAME:

IMAGING TECHNIQUE:

COMPARISON STUDY: DATE - DETAILS -

LIMITAIONS OF THE STUDY:

Liver:

Spleen:

Pancreas:

Kidneys:

Gallbladder:

Lymphadenopathy:

Ascites:        

Final diagnosis/ impression:    

Follow up study/ Recommenda�ons:

SignatureName of Radiologist /Sonographer 
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