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Abstract 
The cytological study of gallbladder bile is a diagnostic tool used very often in 
the treatment of gallbladder cancer. The diagnosis of gall bladder cancer is done 
by morphological examinations such as ultrasound, computed tomography in 
80% of cases, but in some difficult cases, benign lesions associated with malig-
nant lesions, such as pseudo-tumoral cholecystitis, adenomyosis or adenoma 
and cancers requiring medical treatment by chemotherapy or radiotherapy, is 
without the possibility of surgical treatment. Cytology can help resolve a num-
ber of difficult situations, such as the presence of an intra-gallbladder lesion in 
the form of a polyp or nodule. Some studies have reported very interesting re-
sults from gallbladder cytology to cancer diagnosis with results up to 85% sen-
sitivity. The purpose of this study is to analyze the contribution of the cytologi-
cal study of gallbladder bile to the positive diagnosis of gallbladder cancer.  
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1. Introduction 

The diagnosis of gallbladder cancer is done by different morphological examina-
tions such as ultrasonography, computed tomography, etc. [1]. On the other hand 
for certain difficult situations as benign lesions taken to malignant lesions such 
as tumor-cholecystitis, adenomyosis or adenoma and cancers that require medi-
cal treatment by chemotherapy or radiotherapy are beyond the possibilities of 
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surgical treatment [2]. In these cases it is important to have evidence of malig-
nant or benign lesions in order to decide how to manage each situation. Some 
conditions are simple to resolve such a strictly localized lesion to the gallbladder 
as a polyp, a first cholecystectomy as frozen section may be considered, but the 
majority of lesions pose a difficult problem when the diagnosis remains impre-
cise [3]. How to make the diagnosis certain: either by the use of a cholecystectomy, 
a biopsy or cytology of the gallbladder bile? Each method has these advantages and 
disadvantages. Some studies have reported very interesting results from the cy-
tological study of gallbladder bile to cancer diagnosis with results up to 85% sen-
sitivity [4]. 

2. Material and Method 

This is a prospective study involving 68 patients undergoing a benign or malig-
nant gallbladder. The patients included are those operated for cancer and a be-
nign lesion of the gallbladder. Some healthy-looking gallbladders were also in-
cluded in this study because they were resected for another hepatic biliary dis-
ease (e.g. hydatid cyst of the liver). 

The sampling technique is made as follows: 
1) Taking 10 cc bile from the gallbladder intraoperatively by puncturing the 

gallbladder; 
2) Adding 10 cc alcohol or formalin diluted to 10% in 10 cc of bile. 
The preparation technique for reading kit Ral: 
1) Fixing alcohol; 
2) Eosin; 
3) Hemalun; 
4) Rinse with water. 
The technique of cell block: 
Hematin-Eosin 
The distribution of patients into 2 groups: 
The fixed samples are studied by the histologist several days later and not im-

mediately. We started this method for some cases in this way after having a good 
relationship in these cases. This prospective study was started after having dem-
onstrated that when the samples are well fixed, the cytology will be better. Our 
patients were divided in two groups: 
Group A: patients with gallbladder cancer; 
Group B: patients with benign pathologies of the gallbladder. It is the con-

trol group. 
We considered the sensitivity, the specificity, the positive predictive value and 

the negative predictive value. The basic review is based on the histological study 
of gall bladder examination performed on standard samples. 

3. Results 

We collected 68 patients divided in two groups 38 cancers of gallbladder and 30 
benign lesions of gallbladder. There are 51 women (75%) and 17 males (25%). 
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The mean age is 54.9 years (22 - 83 years). All patients in the first group (A) had 
adenocarcinoma. In the second group (B), the lesions are distributed as follows: 
1 adenoma, 2 adenomyosis, 2 healthy gallbladder wall and 25 with inflammatory 
lesions (Table 1). Overall, the material described in cytology was clean, rich, or 
hemorrhagic. The cellular elements are epithelial cell with atypical nuclei in case 
of malignant cytology (Figure 1) and epithelial with inflammatory cells in case 
of benign lesions (Figure 2). The cellular organization was either isolated, in clus-
ters or nests. In Group A, the macroscopic type of tumors was represented by 17 
diffuse tumors, 16 polyp lesion, 3 thickening wall and 2 nodular lesions. Malig-
nant cytology was found in 31 cases in the group of 38 patients (81.5%). Seven 
patients who had initially adenocarcinoma the cytology study was found to be 
benign in the final cytological result. The false negative rate is 18.5%. We did not 
find any positive false (Table 2). Conferring to the macroscopic type of tumor of 
the gallbladder, the sensitivity was 80.3% for the polyp lesion, 82.4% for the dif-
fuse lesion, 75% for thickening wall lesion and 50% for nodular lesion (Table 3). 
The sensitivity, the specificity, the positive predictive value and the negative pre-
dictive value are respectively 81.7%, 100%, 100% and 81% (Table 4). 
 
Table 1. Macroscopic and microscopic aspect of gallbladder lesions. 

 
Group A: Group B: 

38 30 

Females 30 25 

Males 10 05 

Age 57years (45 - 75 years) 50 (35 - 74 years) 

Microscopic 
aspect 

Adenocarcinoma 

Adenoma 
Adenomyosis 
Healthy wall 

Acute and chronic cholecystitis 

 

Macroscopic 
aspect 

Diffuse tumor 17 Adenoma 01 

Polyp 16 Adenomyosis 02 

Nodule 2 Healthy wall 02 

Thickening wall 3 Acute or chronic cholecystitis 25 

 38  30 

 
Table 2. Sensitivity of cytology. No false positive for benign lesions but 18.5% false 
negative for malignant lesion. 

Histopathology Malignant cytology Benign cytology 

Adenocarcinoma 31/38 (81.5%) 07/38 (18.5%) 

Adenoma 00/01 (00%) 01/01 (100%) 

Adenomyosis 00/00 (00%) 02/02 (100%) 

Inflammatory lesions 00/23 (00%) 23/23 (100%) 

Healthy wall 00/02 (00%) 02/02 (100%) 
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Figure 1. Malignant cytology: cluster of cohesive cells with high N/C ratio, atypical nuclei 
and nucleolus. MGG ×40. 
 

 
Figure 2. Benign cytology: moderate circularity, regular epithelial cells on a serous back-
ground. MGG ×40. 
 
Table 3. Sensitivity of biliary cytology according to the macroscopic type (Malignant le-
sion). 

Macroscopic aspect Number Malignant cytology Benign cytology Percentage % 

Diffuse tumor 17 14 3 82.4% 

Polyp 16 14 2 87.5% 

Nodule 2 1 1 50% 

Thickening wall 3 2 1 67.7% 

Total 38 31 7 81.5% 

 
Table 4. Diagnostic values of cytology of bile from the gallbladder. 

Variable Percentage 

Sensitivity (Se) 81.6% 

Specificity (Sp) 100% 

Positive predictive value (PPV) 100% 

Negative predictive value (NPV) 81% 
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4. Discussion 

The understanding of the cytological study of the gallbladder is a useful support 
for the diagnosis of cancer in variable situations. Currently this histological study 
has become the “gold standard” in this field. Some publications have reported some 
interesting results. 

Some publications have reported interesting results [4]. Several situations can 
be helped by cytology such as the presence of an isolated lesion in the mucosa of 
gallbladder as a polyp or nodule [5], acute cholecystitis can simulating cancer [6] 
which is a very challenging condition. In case of acute or chronic cholecystitis 
that mimics cancer or a combination of both, it is very important to establish the 
diagnosis of cancer for appropriate treatment [7]. The time of performing this cy-
tological examination is very important to consider, it can be performed preope-
ratively, either by fine needle aspiration cytology guided by ultrasound or by CT 
[8], or during endoscopic examination [9]. The sensitivity of cytology is 67% to 
85% in the literature [10] [11]. Several techniques have been described. C. Valli-
lenga et al. [10] used a cytology study by apposition on the mucous of gallbladder 
for subclinical tumors. The sensitivity, specificity, positive predictive value and 
negative predictive value were 80%, 100%, 100% and 97.7%. But when macros-
copically obvious forms are included this statistics (numbers) pass to 89.6% 100%, 
100% and 98% [5].  

For this author, cytological study is a valuable aid in the diagnosis of gallbladder 
cancer at an early or useful stage. In the same state of mind, V.K. Arora et al. 
[11] studied the gallbladder’s bile of 40 patients in order to diagnose early forms 
of cancer. Two in situ cancers and invasive cancer have been diagnosed. The au-
thors concluded that cytology is feasible for detecting cancer either in situ or in-
vasive type. Alonzo Ruiz et al. [4] studied the bile of 374 cholecystectomized pa-
tients for gallbladder stones. The examination was considered correct in 205 cases. 
Of the 13 gallbladder cancers, no false positives were observed while 2 false neg-
atives were detected by histological examination. The authors concluded after this 
examination of the existence of a good correlation with cytology and cancers in 
situ or invasive, whereas this one (correlation) decreased for the other tumoral 
lesions. Ishikawa et al. studied two different methods of bile gallbladder. Sam-
pling was done directly by aspiration and the other after dilution of the bile. 
They concluded that there is a better diagnostic performance observed with the 
dilution method. Akosa et al. performed a study on gallbladder bile according to 
the sampling technique used: either by fine needle aspiration, or by brushing dur-
ing ERCP or after intraoperative puncture [6]. They reported a total sensitivity 
of 50% of the cases. Most authors use cytology immediately after sampling be-
cause of the risk of cell lysis. In our study, it was found impossible to carry out 
an immediate cytological study of the samples and the samples were fixed either 
with formaldehyde or with alcohol. The cytological study is carried out several 
days after fixation of the samples. This is to our knowledge the first series of cy-
tological studies reported on bile fixed and studied several days after its sample. 

What is the interest of the practice of cytology? It seems that there are two 
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situations to consider:  
1) The differential diagnosis of invasive cancer of the gall bladder and acute 

cholecystitis with advanced lesion where the treatment is generally aggressive for 
cancer. Here, it is important to have an accurate diagnosis to adapt the surgical 
treatment [12]. 

2) The differential diagnosis between early gallbladder cancer (polyp or nodule 
or suspect thickening) and other benign (benign polyp or thickened wall) should 
be well clarified [11]. 

3) The systematic diagnosis of cancer on an apparently healthy wall but this 
situation concerns a particular slice of gallbladder cancer [13]. 

For the first two situations, cytology can be performed using an ultrasound or 
CT scan to collect gallbladder bile. During endoscopic cholangiography bile can 
be collect for cytological study. For the 3 situations, cytology can be performed 
intraoperatively by making the collection of the gallbladder bile by puncture of 
the gallbladder or after cholecystectomy. A very particular situation is where the 
gallbladder is in the form of a patent tumor or infiltration of sub-adjacent organs. 
This is really where puncture cytology allows a diagnosis without having to per-
form a cholecystectomy that will have very negative consequences on the patient’s 
condition (spread of the tumor). In the case of limited lesions (polyps or other 
focal lesions), a cholecystectomy with histological study of the gallbladder com-
petes with a cytological study of the bile alone. 

The preoperative cytological study must be performed to determine the tim-
ing of the intervention. Its objective is to carry out a cytological study in frozen 
section. Morality The role of the cytological study is to avoid spillage of the tu-
mor when the biopsy of the tumor is performed. Finally, to be complete, cytolo-
gy is also a useful review of cases of untreated gallbladder cancer. This cytology 
will allow to start a suitable chemotherapy. It will be the same in the absence of 
bile in the gallbladder (sclero-atrophic gallbladder). In this case, the histological 
examination of the specimen will remain the only means of diagnosis using mod-
ern examinations more efficient [14]. 

5. Conclusion 

Cytology of gallbladder bile is a diagnostic tool widely used in the treatment of 
gallbladder cancer. The sensitivity rate of about 85% with the specificity rate of 
100% is a strong argument for the generalization of this attitude. However, it 
remain several situations of deficiency and a diagnosis uncertainty which still con-
stitute a poorly adapted and therefore a poorly adapted treatment, especially in the 
case of acute or chronic cholecystitis mimicking a cancer of the gallbladder. By 
generalizing the practice of cytology of the bile of the gallbladder in research and 
in the improvement of a diagnosis as accurate as possible will lead to the dee-
pening necessarily a better therapeutic management.  
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