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Abstract 
Patients who have disease of the biliary tract commonly present with acute right upper quadrant 
pain, nausea or vomiting, mid-epigastric pain, and/or jaundice. Etiologies include inflammation 
with or without infection, noninflammatory disorders, and benign or malignant neoplasms of the 
gallbladder or bile ducts. Ultrasound (US) is now accepted as the initial imaging modality of choice 
for the work-up of suspected biliary tract disease. A retrospective study was carried out at King 
Abdulaziz University Hospital to discuss the protocol of ultrasound scanning in demonstrating in-
cidence and complication of Gall-bladder (GB) pathologies. Known cases of GB pathologies (100 
patients) were surveyed by ultrasound using spatial digital iU22 Philips Convex probe 3.5 MHz. All 
patients were evaluated with ultrasonogphy following the international scanning guidelines and 
protocols. The age of the patients is between (9 - 90) years, 68 Patients (68%) were females and 
32 patients (32%) were males. Range of age group of accumulation for gallstone presence was (35 
- 50) years in females and above 50 years in males. Incidence of gallbladder pathologies are 59% 
(female 46% and 13% male). Incidence of gallstone is 37%, and ratio of incidence is between male 
to female 1:3. Other pathologies of gallbladder were found to be acute cholecystities 12%, chronic 
cholocystities 5%, sludge 2%, carcinoma of the Gall-bladder 1%, Gall-bladder polyps 1% and Em-
physematous choleycystities 1%. Ultransonography is a single imaging modality sufficient for 
evaluation of patient with suspected gallbladder pathologies (gallstone) which can provide infor-
mation about the presence of gallstone and more over about site and cause of biliary tract ob-
struction. Ultrasound is highly sensitive and specific means for diagnosis of the gallbladder dis-
orders. 
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1. Introduction 
Diseases of the liver usually cause upper abdominal pain either acute or chronic. Abdominal pain can also result 
from abnormalities in gall bladder, kidneys, pancreas, stomach, duodenum, spleen… etc. [1]. All these condi-
tions can be diagnosed easily via sonographic procedure. Other cases cannot be properly diagnosed with ultra-
sound such as uncomplicated peptic ulcer disease, acute myocardial infarction and basal pneumonitis [2]. 

Ultrasound is the first imaging test used for detection of gallbladder and bile duct abnormalities. This test is 
non-invasive, uses no dyes, and is not painful. Ultrasound produces good images of the small ducts in the liver 
and the higher part of the major bile duct [3]. 

Ultrasonography is the most helpful imaging modalities used for the diagnosis of gallstone disease. It is safe, 
rapid, and relatively inexpensive and involves no radiation exposure. It is the image of choice for patients with 
suspected biliary colic. Positive findings include stones, thickening of the gallbladder wall, pericholecystic [4]. 

A common disorder is Gallbladder stones and is usually asymptomatic. Some patients show biliary colic, and 
often severe pain in the epigastrium or right upper quadrant, and sometimes between the scapula due to tempo-
rary obstruction of the cystic duct with a gallstone. In case the cystic duct obstruction persists, the patient may 
develop cholecystitis [5]. 

The presence of cholecystitis was best diagnosed by ultrasound; images normally indicate the presence of 
gallstones, pericholecystic fluid and a thickened wall of gallbladder. In cases with symptomatic gallstones and a 
negative ultrasound examination, endoscopic ultrasound may be helpful [6]. 

Tumors occurring in gallbladder are either benign or malignant. Papillomas, adenomyomas, or cholesterol 
polyps are associated with benign tumors. Whereas malignant tumors are uncommon, cholecystectomy for pa-
tients with polyps larger than 10 mm seems warranted [7]. 

If gall-bladder is not detected, scan with high resolution and frequency linear or linear array transducers is 
mandatory. This minimizes missing tiny gallstones, especially in the funds of the superficial Gallbladder [8]. 

This measurement includes the mucosa, smooth muscle of its wall, liver capsule and any tissue between the 
liver and Gall-bladder. The normal measurements are taken in the transverse rather than longitudinal plane to 
avoid any possibility of thickening due to measuring in an off-axis plane. The normal appearing wall is not rou-
tinely measured [8] [9]. 

The present study was designed to see the frequency and occurrence of different types of GB pathologies and 
to evaluate the accuracy of ultrasonography for diagnosis of different gallbladder disorders. 

2. Material and Method 
A cross section observation study done at the diagnostic radiology department at King Abdulaziz University 
Hospital (KAUH). We collected data of patients subjective to US of gallbladder. 100 patients referred to the ul-
trasound departments for abdominal ultrasound either symptomatic or asymptomatic subjected to ultrasound us-
ing different types of ultrasound units with 3.5 MHz and 5 MHz curve linear probes. Spatial digital iU22 Philips 
Convex probe 3.5 Data analysis performed using the tables and computerized systems. 

3. Results 
The age or the patients is between (9 - 90) years (Table 1 and Figure 1) 68 Patients (68%) were females and 32 
patients (32%) were males (Table 2 and Figure 2). Range of age group of accumulation for gallstone presence 
was (35 - 50) years in females and above 50 years in male. 

The causes for examination for normal case among 41 patients enrolled in the study was collected in Table 3 
and Figure 3. Comparing between stone case, other abnormal cases and normal cases among 100 patients 
enrolled in the study (Figure 4). Comparing between stone case and other abnormal cases and showing the per-
centage of stone cases among 59 patients enrolled in the study (Figure 5) where the incidence of gallbladder 
pathologies are 59% (female 46% and 13% male). Incidence of gallstone 37%. The ratio of incidence between 
male to female 1:3 as shown in Figures 6-8. Other pathologies of gallbladder were found to be acute cholecysti-
ties 12%, chronic cholocystities 5%, sludge 2%, carcinoma of the Gall-bladder 1% and Gall-bladder polyps 1%. 
Emphysematous choleycystities 1%. 

All abnormal cases, sex and age distribution compared with post cholecystectomy and showing the Percen-
tage of post cholecystectomy among 59 patients enrolled in the study as shown in Tables 4-6 and Figures 9-12. 
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Table 1. Age groups distribution through 100 patients for Gall bladder pathology ultrasound investigation enrolled in the 
study.                                                                                                  

Age All Female Male 

0 - 9 3 3 0 
10 - 19 6 4 2 
20 - 29 14 10 4 

30 - 39 19 11 8 

40 - 49 26 17 9 

50 - 59 15 10 5 

60 - 69 10 8 2 
70 - 79 5 3 2 
80 - 89 1 1 0 

90 - more 1 1 0 

Total 100 68 32 

 
Table 2. Distribution of sex & normality groups among 100 patients enrolled in the study.                             

 Both Normal Abnormal 
All patients 100 41 59 

Female 68 22 46 
Male 32 19 13 

 
Table 3. Distribution groups causes for exam for normal case among 41 patients enrolled in the study.                    

Causes No. 

Fatty liver 8 
Liver metastasis 2 

High liver enzymes 2 

Hepatomegaly 2 

Hepatitis 2 

RUQ Pain 17 

Other cancer metastasis 2 

Jaundice 2 

Post sleeve surgery 2 

Liver cyst 1 
HIV 1 

 
Table 4. The details of other abnormality among 22 patients enrolled in the stud.                                     

Other abnormality sex age Causes of exam 

Wall thickening F 52 Cholangiocarcinoma & Follow up & evaluation of stent 

Enlarge gallbladder with mass M 45 Cholangiocarcinoma & cheek biliary tree 

Hepatic cyst make occlusion M 35 hydatid liver 

Pericholecystic edema F 9 Hepatomegaly 

Gallbladder not well distended F 6 Hepatomegaly & jaundice 

Wall thickening M 46 CLD 2ed to HBV for f/u 

Slightly contracted F 47 RUQ pain + R/O gallstone 

Acute acalculouscholecystitis F 93 high liver enzyme & obstructive jaundice 

Sludge M 57 Jaundice & multiple myeloma & high liver function test (LFT) 
& bone marrow transfusion 
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Table 5. Age groups distribution through 100 patients for Gall bladder pathology ultrasound Investigation.                 

Groups 
Age groups distribution through 100 patients for Gall bladder pathology ultrasound investigation Total cases 

0 - 9 10 - 19 20 - 29 30 - 39 40 - 49 50 - 59 60 - 69 70 - 79 80 - 89 90 - more Number Percentage 

1 0 4 7 10 8 4 5 3 0 0 41 41 

2 1 2 4 8 9 7 3 2 1 0 37 37 

3 0 0 1 3 5 3 2 0 0 0 14 14 

4 2 0 0 1 3 2 0 0 0 0 8 8 

total 3 6 12 22 25 15 10 5 1 1 100 100 

 
Table 6. Sex groups distribution through 100 patients for Gall bladder pathology ultrasound investigation.                  

Groups 
Sex Total 

Male Female Number Percentage 

1 19 22 41 41 

2 6 31 37 37 

3 4 10 14 14 
4 3 5 8 8 

Total 32 68 100 100 

 

 
Figure 1. Distribution of sex and age groups among 100 patients enrolled in the study.      

 

 
Figure 2. Distribution of sex & normality groups among 100 pa-
tients enrolled in the study.                                  

0

5

10

15

20

25

30

0-9 10 ~19 20 - 29 30 - 39 40-49 50-59 60-69 70-79 80-89 90 -more

all

female

male

100

68

32
41

22 19

59

46

13

0

20

40

60

80

100

120

all pt female male

Both normal ubnormal



H. E. H. Eltyib et al. 
 

 
90 

 
Figure 3. Distribution groups causes for exam for normal case among 41 patients 
enrolled in the study.                                                          

 

 
Figure 4. Comparing between stone case, other abnormal cases and normal cases among 
100 patients enrolled in the study.                                               

 

 
Figure 5. Comparing between stone case and other abnormal cases and showing the per-
centage of stone cases among 59 patients enrolled in the study.                         
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Figure 6. Distribution of sex groups among 37 patients with stone enrolled in the 
study.                                                                

 

 
Figure 7. Distribution of stone cases sex and age groups among 37 patients enrolled in the 
study.                                                                         

 

 
Figure 8. Distribution of type of stone cases age groups among 37 patients enrolled in the 
study.                                                                         
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Figure 9. All abnormal cases compared with post cholecystectomy and show-
ing the percentage of post cholecystectomy among 59 patients enrolled in the 
study.                                                             

 

 
Figure 10. Distribution of sex groups among 14 patients with post cholecystect-
omy enrolled in the study.                                              

 

 
Figure 11. Distribution of post cholecystectomy sex and age groups among 14 patients enrolled in the 
study.                                                                                   
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Figure 12. Percentage of other abnormality among 22 patients enrolled in the study. Group 1 = normal cases; 
Group 2 = gallstone; Group 3 = cholecystectomy; Group 4 = Miscellaneous.                              

4. Discussion 
The gallbladder was found to be an ideal organ for sonography, the procedure is more cost effective, the diag-
nostic accuracy is said to be high (95%). From the gallbladder diseases which have characteristic appearance 
with ultrasound: cholecystitis either acalculous or calculous which shows intensive echoes with obvious post-
erior shadows. Tumors appear as a mass within the gallbladder or as a diffuse shadow along the wall [8].  

Although 10% to 15% of people developed gallstones, lower than half of those with gallstones have symp-
toms, fewer than 10% developed potentially life-threatening complications. One of the commonest complaints is 
upper abdominal pain, and in majority of the cases the aetiology is treatable [10]. Abdominal pain is a common 
problem in all ages. In a previous study, range of age group of accumulation for gallstone presence was 35 - 50 
years in females and more than 50 years in male that are readily visible with ultrasonography [11]. 

Ultrasonography plays a key role in the diagnosis of gall bladder and biliary diseases. In acute cholecystitis, 
the gall bladder is distended, thick walled and tender, may show calculi and pericholecystic fluid collection [12]. 
Whereas, in chronic cholecystitis the gall bladder is smaller than usual, with many stones and has thick fibrous 
echogenic wall. Ultrasonography is considered an important tool for diagnosing obstructive jaundice and locat-
ing the level and cause of obstruction. 

In the present study the incidence of gallbladder pathologies are 59% (women 46% and 13% men) while 
gallbladder disease affects 8% of men and 17% of women in the United States resulting in over 600,000 surge-
ries each year [1] [2]. Cholecystitis, the most common emergent surgical condition of the gallbladder, is diag-
nosed in up to 10% of total patients and 21% of elderly patients presenting to the emergency department with 
acute abdominal pain [1]. 

Overall, biliary tract disease is the 3rd most common cause of acute abdominal pain admitted to the emer-
gency department. Due to the difficulty in confirming the appropriate diagnosis clinically. Ultrasound is the ini-
tial imaging used for the diagnosis of acute cholecystitis. Gallbladder polyps in the present study representing 
1%. While in other study the polyps are relatively frequent, seen in up to 5% of the population. Over 90% are 
benign, and the majority are cholesterol polyps [6]. Ultrasound is the initial investigation of choice as it separate 
cholesterol polyps from those requiring treatment. The features of gallbladder polyps are a non-shadowing. 

Incidence of gallstone was 37%. The ratio of incidence between male to female 1:3 Ultrasonography was 
founded the technique of choice for diagnosing gallbladder calculi and it was the gold standard test for the 
demonstration of gallstones with sensitivity of 94% and a specificity of 92% [13]. The gallstones are hypere-
choic and cause posterior acoustic shadowing in the body while small gravel-like stones less than 5 mm in di-
ameter may not shadow but will remain hyperechoic [14]. 

Sonography is excellent in the initial evaluation of jaundiced patients. It differentiated between obstructive 
and nonobstructive jaundice. Ultrasound is painless and relatively inexpensive, and has several advantages over 
oral cholecystography; it doesn’t needed contrast material, causes no side-effects, and safe during pregnancy [15]. 
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In the present study, acute cholecystities representing 12% while chronic cholocystities 1%. The presence of 
gallstones is the primary sonographic appearence for the diagnosis of acute cholecystitis. Gallstones can be 
present in the setting of acute biliary disease or found incidentally. A gallstone appears as a mobile, hyperechoic 
focus within the gallbladder, casting an anechoic [16] [17]. Sludge constitute 2%, a dependent layer of nonsha-
dowing echogenicity in the gallbladder is characteristic of sludge, which often contains stones. 

5. Conclusion 
In the study we found the Ultrasound which is non-invasive and the least expensive imaging modality that is 
highly sensitive and specific in the assessment of the gallbladder wall and luminal content. It can provide infor-
mation about the presence of GB pathologies such as G. stone choleycystities, Carcinoma of gall bladder, 
Gallbladder Polyps and moreover about the site and cause of biliary tract obstruction. 
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