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INTRODUCTION
Ascites  is  the  accumulation  of free  fluid  in  the peri-
toneal  cavity1.It  is  a  common  clinical complication  of  
various  diseases.  The  most  important  causes  of  as-
cites  is  cirrhosis  (80%)  followed by malignant peritonei 
(10%), tuberculous peritonitis  (2%),  congestive  cardiac 
failure, nephrotic syndrome, others (3%)2,3. It is one of the 
most common amongst the various clinical problems con-
fronting a physician, and ascitic fluid analysis is the most 
effective way to diagnose it4.

The differential diagnosis of ascites is a common clinical 
problem and is important for further diagnostic and ther-
apeutic procedures. Several components of ascitic fluid 
were tested for their differential diagnostic usefulness. Cy-
tologic investigation of ascitic fluid is specific but may pro-
duce a large percentage of false-negative results; its sensi-
tivity ranges between 40% and 70%5,6.

A new physiologically  based  approach  to  classify  as-
cites by  albumin  gradient  between  serum  and  ascitic 
fluid  (SAAG)  has  completely  replaced  the traditional  
way  of  classification  as  transudate (ascitic  fluid  total  
protein  ≤2.5gm %)  and  exudate (ascitic  fluid  total  pro-
tein  >2.5gm %). A  high albumin  gradient  (≥1.1gm  %)  
is  usually  associated with increased portal pressure as in 
cirrhosis and a low  gradient  (<1.1gm%),  in  conditions  
where ascites  is  not  related  to  portal  hypertension,  
but due to peritoneal chafe- as in malignant peritonei, tu-
berculous  peritonitis,  metastatic  peritoneal implants  etc 
.  In  patients  with  low  albumin gradient  the  ability  to  
differentiate  malignant ascites  from  other  etiologies  is  
a  major  clinical problem7. 

Several  studies  have  proved  an  elevated  ascitic fluid  
cholesterol  levels  in  patient  with  malignant Ascites 7. 
Ascitic  fluid cholesterol  level have  a  diagnostic  sensitiv-
ity  of  89.65%  &  specificity  of  100% .  An enhanced 
movement of plasma lipoproteins into peritoneal cavity 
could cause the raised cholesterol levels. It has also been 
suggested that a minor fraction of cholesterol in malignant 

ascites might be derived from cell membranes and thus 
contribute to elevated ascitic fluid concentrations in malig-
nant ascites8. Along with it, serum ascites cholesterol gra-
dient (SACG) too aids in differential diagnosis of ascites7. 
Only a few studies have related the serum  &  ascitic  fluid 
total  protein,  albumin, cholesterol  &  their  gradients  
(SAAG,  SACG)  in differential diagnosis of ascites so we 
undertook this study  to  evaluate  the diagnostic  efficien-
cy  of  ascitic  fluid  cholesterol,  serum  ascites  albumin  
gradient  (SAAG)  and  serum  ascites cholesterol  gradi-
ents  (SACG)  in  differentiating  non-tuberculous & non-
malignant(cirrhotic),  tuberculous  and  malignant  ascites 
and to confirm the results of previous studies.

MATERIAL AND METHODS
This study was conducted in the Department of Patholo-
gy, Shyam Shah Medical College, Rewa during the period 
from May 2009 to October 2011. The study comprised of 
100 patients with different causes of ascites admitted to 
wards of S.G.M.H. Rewa.

Cases were divided into 3 groups. Groups I consists of 70 
patients with ascites due to chronic liver disease and other 
non-tubercular and non neoplastic diseases. The diagnosis 
was confirmed by history, abdominal ultrasound scan, al-
tered liver function tests and ascitic fluid findings. 

Group II consists of 20 patients with ascites due to tuber-
culosis, the patients were diagnosed on the basis of his-
tory, cytology showing lymphocytes & elevated ADA in as-
citic fluid, chest X-ray,  ultrasound  scan  of  abdomen  and  
Mantoux  test. 

Group III consists of 10 patients with ascites due to ma-
lignant diseases. The diagnosis was confirmed by positive 
ascitic fluid cytology or histopathological examination.

An informed consent was taken from all the cases. After 
detailed clinical history, a detailed clinical examination & a 
base line investigation were done on all the patients.
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With utmost aseptic precaution, Ascitic fluid and blood 
samples were taken for biochemical analysis. Estimation of 
total protein, albumin and cholesterol was done in ascitic 
fluid and serum. The A/G ratio in serum and ascitic fluid 
and SAAG were calculated. 

The serum total protein was estimated by Biuret method9 
and serum albumin by Bromocresol green method10. The 
serum cholesterol was estimated by enzymatic, CHOD-
POD end point assay11. The difference between the serum 
and ascitic fluid albumin concentrations in gm/dl is the se-
rum ascitic albumin gradient (SAAG).

STATISTICAL ANALYSIS
The Statistical software SPSS 16.0 was used for the anal-
ysis of the data.  Data was expressed as mean ± stand-
ard deviation.  The data were analyzed by using student’s 
unpaired t test and Pearson’s correlation test.  P-value of 
<0.05 was accepted as statistically significant.

RESULTS
Of the 70 patients in group I, 39 were males and 31 were 
females. Their age groups ranged from 25-60 yrs.  In 
group II, which included 20 patients (age group ranged 
from 28-48 years) with tuberculous peritonitis, 14 were 
males and 6 were females and Group III included malig-
nant ascites in which 6 were females and 4 were males, 
their age group ranged from 35-60yrs. The mean age were 
44.38±11.73, 29.90±13.32 and 52.90±11.13 in all three 
groups respectively.

The results of serum and ascitic fluid analysis in all the 
three groups have shown in Table 1. The  ascitic  fluid  
total  protein  concentrations  were  low  in  gpI  when  
compared  to  gpII  and  gpIII  patients.  The difference 
between gpI and other two groups was statistically signifi-
cant.

Serum albumin levels were significantly low in gpI when 
compared with gpII & gpIII patients. The difference be-
tween gpII & gpIII patients was also significant. 

Ascitic fluid albumin levels were significantly low in gpI 
when compared with gpII & gpIII patients.

The  difference  in  the  SAAG  was  significantly  higher  
in  gpI  when compared with gpII & gpIII patients.

The ascitic fluid cholesterol was significantly elevated in 
gpIII patients when compared with gpI & gpII patients.

The gpIII patients had lowest SACG when compared with 
gpI & gpII patients.

DISCUSSION
The differential diagnosis of ascites remains a clinical prob-
lem. This study is undertaken to know the levels of different 
biochemical parameters and their diagnostic efficiency in the 

serum as well as in the ascitic fluid of 3 group patients.

Our  study  has  reinforced  the  observations  of  earlier 
studies stating a limited value of transudate and  exudate  
concept  based  on  ascitic  fluid  total protein  in  dif-
ferentiating  cirrhotic  from  non-cirrhotic  ascites  and  of  
no  value  in  differentiating malignant and tuberculous as-
cites.12,13,14.   

SAAG  was  adopted  as  a  newer  and  more physiologi-
cal  approach  to  classify  ascites  on  the basis  of  pres-
ence  or  absence  of  portal hypertension12,15,16 .  Hoefs  
et.al 17  established  a cutoff  value  of  1.1gm%,  it  was  
supported  by  our and  various  other  studies. Ascites  is  
one  of the  important  sequels  of  portal  hypertension; 
secondary  to  cirrhosis.  SAAG ≥1.1gm% can differentiate 
cirrhotic from non-cirrhotic  ascites. Similar results were ob-
served in our study, with a critical  value  of  ≥  1.1gm%  
SAAG  differentiated cirrhotic  from  non-cirrhotic  ascites  
with  a diagnostic  accuracy  of  95%.   Presently  SAAG  
is included  in  the  guidelines  of  investigations recom-
mended  on  the  management  of  ascites  in cirrhosis  by  
American  Association  of  the  Study  of Liver  Disease  
(AASLD) and  British  Society  of Gastroenterology7.

A number  of  previous workers  have shown  the  rela-
tion  between  high  ascitic  fluid cholesterol  and the oc-
curence   of  Malignancy related Ascites1. Another study 
by Sood et.al.18   showed  that  ascitic  fluid cholesterol  
can  also  be  a  good  parameter  to differentiate  malig-
nant and tuberculous ascites.  The cut off value was  taken 
as 48mg% 19.The possible reason for  the occurrence of 
higher values of ascitic fluid cholesterol  in  MRA  when  
compared to  NMA may be  due to lymphatic  obstruc-
tion  leading to rupture  of lymphatic  channel,  causing  
increasing  exudation  of chyle with a relatively  high lipid  
content20. In  our  study  ascitic  fluid cholesterol  concen-
trations  were  significantly elevated  in  malignant  ascites  
when  compared  to other two group.

Our  study  showed  significantly  lower  levels  of SACG  
in  malignant  ascites  when  compared  to cirrhotic  and  
tuberculous  ascites.  With  a  critical value  of  53mg%  
SACG  differentiated  malignant ascites from cirrhotic and 
tuberculous ascites by a diagnostic  accuracy  of  93%.  
Unlike  ascitic  fluid cholesterol  SACG  could  not  differ-
entiate  cirrhotic from  tuberculous  ascites. Only few stud-
ies have mentioned the significance of SACG. Our study 
was consistent with the study done by Ranjith etal 21 and. 
R.Gupta etal13.

CONCLUSION
In  the  present  study  SAAG  differentiated  Non-tuber-
culous and Non-malignant (cirrhotic)  ascites from  tubercu-
lous  and  malignant  ascites. In view of the good diagnos-
tic efficiency, easy availability and cost-effectiveness, ascitic 
fluid cholesterol and SACG is an excellent parameter for 
the diagnosis of malignant ascites.

Table-1 Different biochemical parameters in serum and ascitic fluid
Parameters Group I (gm%) Group II (gm%) Group III (gm%) P value 

Serum total protein 
(gm%) 5.7±0.63    5.9±0.37 6.01± 0.23

Gp I Vs II: >0.01

Gp I Vs III: >0.05

Gp II Vs III: >0.10

Ascitic fluid total protein 
(gm%) 1.6514±0.62 3.71±0.44 4.09±0.72

Gp I Vs II: <0.0005

Gp I Vs III: <0.0005

Gp II Vs III: >0.05
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Parameters Group I (gm%) Group II (gm%) Group III (gm%) P value 

Serum albumin (gm%) 2.51±0.75      3.67±0.29 3.84±0.36 

 Gp I Vs II: 0.0001

Gp I Vs III: 0.001

Gp II Vs III: 0.01

Ascitic fluid 
albumin(gm%) 1.07±0.33 2.27±0.32 2.3±0.33

Gp I Vs II: 0.001, 

Gp I Vs III:0.0001,

Gp II Vs III: >0.05

SAAG(gm%) 1.66±0.30 0.655±0.23 0.53±0.25

Gp I Vs II: <0.0005

Gp I Vs III: <0.0005

Gp II Vs III: >0.10

Serum Cholesterol(mg%) 166.86±20.73 161.0±17.74 168.86±20.12

Gp I Vs II: >0.05

Gp I Vs III: >0.05

Gp II Vs III: >0.10

Ascitic fluid 
Cholesterol(mg%) 32.95±7.10 30.05±9.30 74.1±16.17

Gp I Vs II: >0.05

Gp I Vs III: <0.0005

Gp II Vs III: <0.0005

SACG(mg%) 95.52±20.36   89.10±22.75    42.85±17.83

Gp I Vs II: >0.05

Gp I Vs III: 0.0001

Gp II Vs III: 0.001
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