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This cross-sec�onal study was carried out in 
Department of Pathology, Bangabandhu Sheikh 
Mujib Medical University from March 2017 to 
December 2018 with an aim to study the role of 
Arginase-1 and Glypican-3 immuno markers in 
differen�a�ng hepatocellular carcinoma from 
metasta�c carcinoma in liver using cell block 
prepara�on. In this study, the detailed cytomor-
phology of HCC and metasta�c carcinoma and the 
expression pa�ern of Arginase-1 and Glypican-3 
immune markers in cell blocks were assessed.

A total number of 40 pa�ents having radiologically 
suspected malignant hepa�c mass, physically fit to 
sustain the FNAC procedure and fulfilling the other 
selec�on criteria were included in this study. More 
than three fourths (80%) of the pa�ents were male 
and 20% were female. Male to female ra�o was 
4:1. This indicates that hepatocellular carcinoma is 
predominant in male pa�ents.

In this study, it was observed that 45% of the 
pa�ents were in 4th decade and above. The mean 
age was 52.3± 15.1 years with age ranging from 26 
to 85 years. In case of HCC pa�ents, the majority of 
pa�ents (40%) belonged to age group 31-50 years 
and the lowest (12%) pa�ents belonged to age ≤ 
30 years. 

In the current study, according to cytomorphologi-
cal features, 25 (62.5%) cases were diagnosed as 
hepatocellular carcinoma, 9 (22.5%) cases as 
metasta�c carcinoma, 1 (2.5%) as hepatocellular 
dysplasia and 1 (2.5%) case as nega�ve for malig-
nancy. In four (10%) cases the features were over-
lapping between HCC and metasta�c tumor. These 
indeterminate cases could not be categorized. 
These were diagnosed as adenocarcinoma either 
primary or metasta�c. Few authors showed in 
their study, 70% of lesions were diagnosed as HCC, 
represen�ng the majority of the cases and 30% 
cases were diagnosed as metasta�c carcinoma.8 
Similarly, some authors reported that 58.5% of 

malignant hepa�c tumors were HCC and 41.5% 
were metasta�c origin. In the current study, the 
cell block diagnosis was HCC in 26 (65%) cases and 
metasta�c carcinoma in 14 (35%) cases.20

The final diagnosis was made on the basis of 
cytomorphology of neoplas�c cells, clinico-radio-
logical correla�on, serum tumour markers, cell 
block assessment and immunohischemistry with 
Arginase-1 and Glypican-3 immuno marker on cell 
block sec�ons. Same diagnos�c criteria were also 
followed by a group of authors.8 According to the 
final diagnosis, the distribu�on of the pa�ents in 
this current study was HCC in 25 (62.5%) cases, 
metasta�c carcinoma in 14 (35%) cases and hepa-
tocellular dysplasia in one (2.5%) case.

In this study, Arginase-1 immuno stain was posi�ve 
in all the 25(100%) HCC cases and also in a single 
case of hepatocellular dysplasia. It was nega�ve in 
all the 14 (100%) cases of metasta�c carcinoma. 
Tahoun & Ezzat, (2013) showed that 96.1% cases of 
HCC were posi�ve for Arginase-1. Among the 25 
cases of HCC, 24 (96%) cases were posi�ve for 
Glypican-3 and one (4%) case was nega�ve. All the 
metasta�c carcinoma 14 (100%) cases and hepato-
cellular dysplasia case were nega�ve for Glypi-
can-3 immunostain.9 Zaakook et al. (2013) showed 
in their study that Glypican-3 was posi�ve in 95.2% 
of HCC.8

In this study, the arginase-1 immunostain was 
posi�ve in 25 cases. The staining was cytoplasmic 
or cytoplasmic and nuclear in hepatocytes. Three 
(12%) cases were focally and 22 (88%) were 
diffusely posi�ve. The intensity was weak in two 
(8%) and strong in 23 (92%) cases. No Arginase-1 
staining was found in 14 cases. Glypican-3 immu-
nostain was posi�ve in 24 cases. The staining was 
cytoplasmic and membranous in neoplas�c hepat-
ocytes. Seven (28%) of these were focally and 17 
(68%) were diffusely posi�ve. The intensity was 
weak in seven (28%) cases and strong in 17 (68%) 
cases. No Glypican-3 staining was seen in 16 cases.  

In the present study, out of total 40 cases, cytologi-
cal diagnosis was HCC in 25 pa�ents. A�er final 
diagnosis, out of these 25 HCC cases, 23 (92%) 
cases were confirmed as HCC, one (4%) as meta-
sta�c carcinoma and one (4%) as hepatocellular 
dysplasia. Nine pa�ents were cytologically 
diagnosed as metasta�c carcinoma, out of which 
one (11.1%) case was confirmed as HCC and 
remaining eight (88.9%) cases were confirmed as 
metasta�c carcinoma.  Single case of hepatocellu-
lar dysplasia was finally confirmed as HCC. Single 
case which was nega�ve for malignancy in cytolo-
gy was confirmed as metasta�c carcinoma. Four 
cases cytologically were posi�ve but not conclu-
sive and diagnosed as adenocarcinoma either 
primary or metasta�c. These four cases were final-
ly diagnosed as metasta�c carcinoma. 

The study showed that cytologically diagnosed 
hepatocellular carcinoma were true posi�ve in 23 
(92%) cases, false posi�ve in 2 (8%) cases, false 
nega�ve in 2 (8%) cases and true nega�ve in 13 
(52%) cases according to final diagnosis. In this 
study cytologically diagnosed metasta�c carcino-
ma were true posi�ve in eight (57.1%) cases, false 
posi�ve in one (7.14%) case, false nega�ve in six 
(42.85%) cases and true nega�ve in 25 (96.15%) 
cases according to final diagnosis. So, the overall 
sensi�vity and specificity of cytological diagnosis 
was 92.0 % and 86.67% respec�vely for the 
diagnosis of HCC. And for the diagnosis of meta-
sta�c carcinoma, the sensi�vity and specificity 
were 57.1% and 96.1% respec�vely. Various stud-
ies have reported sensi�vity varying from 67% to 
99.5% and specificity 87% to 100%. Swamy et al. 
2011 and Zaakook et al. (2013) found that 80% of 
HCC can be correctly diagnosed by cytomorpho-
logical analysis and good clinico-radiological corre-
la�on.8,21

In this study, Arginase-1 was posi�ve in 26 cases. 
Out of these 26 cases, 25 cases were finally 
diagnosed as posi�ve for HCC (true posi�ve) and 
one case as nega�ve for HCC (false posi�ve). Argin-

ase-1 was nega�ve in 14 cases. Out of these 14 
cases, all were finally diagnosed as nega�ve for 
HCC (true nega�ve). So, regarding the validity of 
Arginase-1 immunostaining in differen�a�ng HCC 
from metasta�c carcinoma with sensi�vity, speci-
ficity, posi�ve predic�ve value, nega�ve predic�ve 
value and total accuracy were 100%, 93.33%, 
96.15%, 100% and 97.5% respec�vely. Few study 
showed, Arginase-1 achieved a specificity ranging 
from 87 to 100%.2, 14, 22, 23 The specificity for Argin-
ase-1 detected in the current work (93.33%) 
agreed with the values observed in previous stud-
ies. In the present study, Glypican-3 was posi�ve in 
24 cases, all of which were finally diagnosed as 
posi�ve for HCC (true posi�ve). Out of 16 nega�ve 
Glypican-3 cases, one case was finally diagnosed as 
posi�ve for HCC (false nega�ve) and 15 cases were 
finally diagnosed as nega�ve for HCC (true nega-
�ve). So, regarding the validity of Glypican-3 
immunostaining in differen�a�ng HCC from meta-
sta�c carcinoma with sensi�vity, specificity, 
posi�ve predic�ve value, nega�ve predic�ve value 
and total accuracy were 96.0%, 100.0%, 100.15%, 
93.75% and 97.5% respec�vely. Other studies 
showed sensi�vity ranging from 72% to 95% and 
specificity between 96% to 100%.8,16,20 The 
current study showed that both Arginase-1 and 
glypican-3 have higher sensi�vity and specify in 
differen�a�ng hepatocellular carcinoma from 
metasta�c carcinoma.

Limita�ons of the study: 
Sample size was small. Study popula�on was 
selected from ter�ary care hospital, so it may not 
reflect the exact picture of the country. Follow up 
biopsy was not available.
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Abstract 
Background: Splenic arterial interventions are being used more frequently to manage a range of medical conditions. When appropriate, 

these procedures can serve as an alternative to surgery. For instance, embolization is commonly used in cases of splenic injury following 

trauma and to enhance hematological parameters, such as in patients with pancytopenia, thrombocytopenia, leukopenia, or anemia. This 

is particularly beneficial for individuals with hypersplenism, as well as for those who need high-dose chemotherapy or immunosuppressive 

therapy but would otherwise be unable to receive it. Additionally, these interventions can be performed to isolate splenic artery aneurysms 

from the parent vessel to prevent rupture, and to lower portal pressure, thereby reducing complications associated with portal hyperten-

sion. Objectives: Knowledge of intraparenchymal division of splenic artery is of great importance in surgical practice. It is for the branches 

of its terminal division or for its polar branches that the surgeon will turn when making a particular area for devascularization in order to 

perform a partial splenectomy. Materials and Method: This cross sectional descriptive study was done to measure length of inferior division 

of splenic artery in different age & sex group. Using a purposive sampling technique, 80 human spleen samples were collected from autopsy 

laboratory of the department of Forensic Medicine and later allocated into three separate groups. Results: The mean (±SD) length of 

inferior division of splenic artery was 1.45±0.54 cm in Group A, 2.08±0.68 cm in Group B and 2.18±0.69 cm in Group C. Conclusion: The 

mean length of inferior division of splenic artery was increased with age. 

The spleen is a large, encapsulated, complex mass 
of vascular and lymphoid �ssues situated in the 
upper le� quadrant of the abdominal cavity 
between the fundus of the stomach and the 
diaphragm.  The size of the spleen roughly 
corresponds to the cupped hand or fist of the 
subject. Including the diaphragma�c and visceral 
surfaces, it has superior and inferior borders and 
anterior and posterior ends or poles.1 Splenic 
parenchyma consists of white and red pulp that is 
surrounded by serosa and a collagenous capsule 
with smooth muscle fibers, trabecular dense 
connec�ve �ssue rich in collagen and elas�c fibers. 
These with the re�cular framework, support the 
cells of the spleen and surround the vessels in the 
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splenic pulp. Spleen is an elas�c, controllable 
reservoir that is important in adjus�ng the volume 
of the circula�ng blood. In life the spleen 
undergoes both rhythmic and passive 
contrac�ons. In part this ac�vity is a�ributed to 
the smooth muscle in its framework.2,3 The spleen 
filters blood and reacts immunologically to 
blood-borne an�gens. It has both morphologic 
and immunologic filtering func�ons. Aged, 
damaged, or abnormal red blood cells are trapped 
by macrophages associated with unusual vascular 
sinuses in the red pulp. These macrophages break 
down the red cells, begin the metabolic 
breakdown of hemoglobin and retrieve and store 
the iron from the heme for reu�liza�on in the 
forma�on of new red blood cells in the bone 
marrow.4 The spleen is supplied exclusively from 
the splenic artery. This is the largest branches of 
the celiac trunk and it’s course is among the most 
tortuous in the body. It vascularizes the spleen, a 
unique organ from the others in this region of the 
body given it’s hematopoie�c func�on. Its blood 
flow is abundant and variable. It is a spongy organ 
with considerable capacity of reten�on and *Correspondence: E-mail: drsultanashumi@gmail.com

In our study, the maximum length of inferior 
division of splenic artery were 2.50, 4.00 and 4.00 
cm in Group A, B and C respec�vely. The minimum 
length of inferior division of splenic artery was 
0.50 cm in group A, 0.80 cm in group B and 0.50 cm 
in group C. The mean length of inferior division of 
splenic artery was maximum in group B, 2.21 cm in 
male and in group C 2.26 cm in female and mini-
mum in group A, 1.47cm in male and 1.42 cm in 
female. The mean (±SD) length of inferior division 

of splenic artery was 1.45±0.54 cm in Group A, 
2.08±0.68 cm in Group B and 2.18±0.69 cm in 
Group C. Moreover, it was evident that the mean 
length of inferior division of splenic artery was 
increased with age. The mean difference of length 
of inferior division of splenic artery between group 
A & B and C & A was sta�s�cally not significant but 
B & C was sta�s�cally significant. The mean (±SD) 
length of inferior division of splenic artery was 
higher in male (1.47±0.54 cm) in Group A and 
(2.21±0.75 cm) in group B than that of female 
(1.42±0.58 cm) and (1.99±0.63 cm) in Group A and 
B respec�vely, but lower in Group C (2.16±0.75 
cm) where mean length of inferior division of 
female splenic artery was (2.26±0.51 cm) in Group 
C. Variance analysis shows that there was no signif-
icant difference between male and female among 
the age groups

In 2008 Chawdhury studied 120 spleens of Bangla-
deshi cadaver and found the maximum mean 
length of inferior divisional artery was in above 60 
years age group (male was 2.21 cm and 2.30 cm of 
female). The minimum length was in up to 15 years 
age group (male 1.40 cm and 1.45 cm of female). 
The maximum and minimum mean length of pres-
ent study in rela�on to different age and sex group 
was similar to the findings of Chawdhury (2008) .10

The mean length of inferior divisional artery 
described by Rayhan (2006) was maximum 3.45 
cm in 40-48 years age group and minimum 2.99 cm 
in 0-19 year’s age group. The mean length of pres-
ent study was lower than Rayhan because most of 
the values were close to the lower limit but the 
range was similar to the 0.50- 4.00 cm of present 
study.11 In the present study the length of inferior 
divisional artery was 0.50- 4.00 cm which was 
within the range described by Michel’s as 1-12cm 
in 1942 and common length 4 cm.12 The terminal 
spli�ng pa�ern is bifurcated in 95.47% of individu-
als, and the presence of an inferior polar artery is 
directly correlated with a shorter distance to the 
hilum.13 Different authors have different inclusion 
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criteria and the results are stated in different ways, 
e.g. different age grouping, mean length or ranges, 
making it difficult to comparison with each other.

Introduc�on
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This cross-sec�onal study was carried out in 
Department of Pathology, Bangabandhu Sheikh 
Mujib Medical University from March 2017 to 
December 2018 with an aim to study the role of 
Arginase-1 and Glypican-3 immuno markers in 
differen�a�ng hepatocellular carcinoma from 
metasta�c carcinoma in liver using cell block 
prepara�on. In this study, the detailed cytomor-
phology of HCC and metasta�c carcinoma and the 
expression pa�ern of Arginase-1 and Glypican-3 
immune markers in cell blocks were assessed.

A total number of 40 pa�ents having radiologically 
suspected malignant hepa�c mass, physically fit to 
sustain the FNAC procedure and fulfilling the other 
selec�on criteria were included in this study. More 
than three fourths (80%) of the pa�ents were male 
and 20% were female. Male to female ra�o was 
4:1. This indicates that hepatocellular carcinoma is 
predominant in male pa�ents.

In this study, it was observed that 45% of the 
pa�ents were in 4th decade and above. The mean 
age was 52.3± 15.1 years with age ranging from 26 
to 85 years. In case of HCC pa�ents, the majority of 
pa�ents (40%) belonged to age group 31-50 years 
and the lowest (12%) pa�ents belonged to age ≤ 
30 years. 

In the current study, according to cytomorphologi-
cal features, 25 (62.5%) cases were diagnosed as 
hepatocellular carcinoma, 9 (22.5%) cases as 
metasta�c carcinoma, 1 (2.5%) as hepatocellular 
dysplasia and 1 (2.5%) case as nega�ve for malig-
nancy. In four (10%) cases the features were over-
lapping between HCC and metasta�c tumor. These 
indeterminate cases could not be categorized. 
These were diagnosed as adenocarcinoma either 
primary or metasta�c. Few authors showed in 
their study, 70% of lesions were diagnosed as HCC, 
represen�ng the majority of the cases and 30% 
cases were diagnosed as metasta�c carcinoma.8 
Similarly, some authors reported that 58.5% of 

malignant hepa�c tumors were HCC and 41.5% 
were metasta�c origin. In the current study, the 
cell block diagnosis was HCC in 26 (65%) cases and 
metasta�c carcinoma in 14 (35%) cases.20

The final diagnosis was made on the basis of 
cytomorphology of neoplas�c cells, clinico-radio-
logical correla�on, serum tumour markers, cell 
block assessment and immunohischemistry with 
Arginase-1 and Glypican-3 immuno marker on cell 
block sec�ons. Same diagnos�c criteria were also 
followed by a group of authors.8 According to the 
final diagnosis, the distribu�on of the pa�ents in 
this current study was HCC in 25 (62.5%) cases, 
metasta�c carcinoma in 14 (35%) cases and hepa-
tocellular dysplasia in one (2.5%) case.

In this study, Arginase-1 immuno stain was posi�ve 
in all the 25(100%) HCC cases and also in a single 
case of hepatocellular dysplasia. It was nega�ve in 
all the 14 (100%) cases of metasta�c carcinoma. 
Tahoun & Ezzat, (2013) showed that 96.1% cases of 
HCC were posi�ve for Arginase-1. Among the 25 
cases of HCC, 24 (96%) cases were posi�ve for 
Glypican-3 and one (4%) case was nega�ve. All the 
metasta�c carcinoma 14 (100%) cases and hepato-
cellular dysplasia case were nega�ve for Glypi-
can-3 immunostain.9 Zaakook et al. (2013) showed 
in their study that Glypican-3 was posi�ve in 95.2% 
of HCC.8

In this study, the arginase-1 immunostain was 
posi�ve in 25 cases. The staining was cytoplasmic 
or cytoplasmic and nuclear in hepatocytes. Three 
(12%) cases were focally and 22 (88%) were 
diffusely posi�ve. The intensity was weak in two 
(8%) and strong in 23 (92%) cases. No Arginase-1 
staining was found in 14 cases. Glypican-3 immu-
nostain was posi�ve in 24 cases. The staining was 
cytoplasmic and membranous in neoplas�c hepat-
ocytes. Seven (28%) of these were focally and 17 
(68%) were diffusely posi�ve. The intensity was 
weak in seven (28%) cases and strong in 17 (68%) 
cases. No Glypican-3 staining was seen in 16 cases.  

In the present study, out of total 40 cases, cytologi-
cal diagnosis was HCC in 25 pa�ents. A�er final 
diagnosis, out of these 25 HCC cases, 23 (92%) 
cases were confirmed as HCC, one (4%) as meta-
sta�c carcinoma and one (4%) as hepatocellular 
dysplasia. Nine pa�ents were cytologically 
diagnosed as metasta�c carcinoma, out of which 
one (11.1%) case was confirmed as HCC and 
remaining eight (88.9%) cases were confirmed as 
metasta�c carcinoma.  Single case of hepatocellu-
lar dysplasia was finally confirmed as HCC. Single 
case which was nega�ve for malignancy in cytolo-
gy was confirmed as metasta�c carcinoma. Four 
cases cytologically were posi�ve but not conclu-
sive and diagnosed as adenocarcinoma either 
primary or metasta�c. These four cases were final-
ly diagnosed as metasta�c carcinoma. 

The study showed that cytologically diagnosed 
hepatocellular carcinoma were true posi�ve in 23 
(92%) cases, false posi�ve in 2 (8%) cases, false 
nega�ve in 2 (8%) cases and true nega�ve in 13 
(52%) cases according to final diagnosis. In this 
study cytologically diagnosed metasta�c carcino-
ma were true posi�ve in eight (57.1%) cases, false 
posi�ve in one (7.14%) case, false nega�ve in six 
(42.85%) cases and true nega�ve in 25 (96.15%) 
cases according to final diagnosis. So, the overall 
sensi�vity and specificity of cytological diagnosis 
was 92.0 % and 86.67% respec�vely for the 
diagnosis of HCC. And for the diagnosis of meta-
sta�c carcinoma, the sensi�vity and specificity 
were 57.1% and 96.1% respec�vely. Various stud-
ies have reported sensi�vity varying from 67% to 
99.5% and specificity 87% to 100%. Swamy et al. 
2011 and Zaakook et al. (2013) found that 80% of 
HCC can be correctly diagnosed by cytomorpho-
logical analysis and good clinico-radiological corre-
la�on.8,21

In this study, Arginase-1 was posi�ve in 26 cases. 
Out of these 26 cases, 25 cases were finally 
diagnosed as posi�ve for HCC (true posi�ve) and 
one case as nega�ve for HCC (false posi�ve). Argin-

ase-1 was nega�ve in 14 cases. Out of these 14 
cases, all were finally diagnosed as nega�ve for 
HCC (true nega�ve). So, regarding the validity of 
Arginase-1 immunostaining in differen�a�ng HCC 
from metasta�c carcinoma with sensi�vity, speci-
ficity, posi�ve predic�ve value, nega�ve predic�ve 
value and total accuracy were 100%, 93.33%, 
96.15%, 100% and 97.5% respec�vely. Few study 
showed, Arginase-1 achieved a specificity ranging 
from 87 to 100%.2, 14, 22, 23 The specificity for Argin-
ase-1 detected in the current work (93.33%) 
agreed with the values observed in previous stud-
ies. In the present study, Glypican-3 was posi�ve in 
24 cases, all of which were finally diagnosed as 
posi�ve for HCC (true posi�ve). Out of 16 nega�ve 
Glypican-3 cases, one case was finally diagnosed as 
posi�ve for HCC (false nega�ve) and 15 cases were 
finally diagnosed as nega�ve for HCC (true nega-
�ve). So, regarding the validity of Glypican-3 
immunostaining in differen�a�ng HCC from meta-
sta�c carcinoma with sensi�vity, specificity, 
posi�ve predic�ve value, nega�ve predic�ve value 
and total accuracy were 96.0%, 100.0%, 100.15%, 
93.75% and 97.5% respec�vely. Other studies 
showed sensi�vity ranging from 72% to 95% and 
specificity between 96% to 100%.8,16,20 The 
current study showed that both Arginase-1 and 
glypican-3 have higher sensi�vity and specify in 
differen�a�ng hepatocellular carcinoma from 
metasta�c carcinoma.

Limita�ons of the study: 
Sample size was small. Study popula�on was 
selected from ter�ary care hospital, so it may not 
reflect the exact picture of the country. Follow up 
biopsy was not available. Results

From the Table I (a) and I (b) it was evident that 
the maximum length of inferior division of splenic 
artery was 2.50, 4.00 and 4.00 cm in Group A, B 
and C respec�vely. The minimum length of inferi-
or division of splenic artery was 0.50 cm in group 
A, 0.80 cm in group B and 0.50 cm in group C. The 
mean length of inferior division of splenic artery 

In our study, the maximum length of inferior 
division of splenic artery were 2.50, 4.00 and 4.00 
cm in Group A, B and C respec�vely. The minimum 
length of inferior division of splenic artery was 
0.50 cm in group A, 0.80 cm in group B and 0.50 cm 
in group C. The mean length of inferior division of 
splenic artery was maximum in group B, 2.21 cm in 
male and in group C 2.26 cm in female and mini-
mum in group A, 1.47cm in male and 1.42 cm in 
female. The mean (±SD) length of inferior division The study was conducted in the department of 

of splenic artery was 1.45±0.54 cm in Group A, 
2.08±0.68 cm in Group B and 2.18±0.69 cm in 
Group C. Moreover, it was evident that the mean 
length of inferior division of splenic artery was 
increased with age. The mean difference of length 
of inferior division of splenic artery between group 
A & B and C & A was sta�s�cally not significant but 
B & C was sta�s�cally significant. The mean (±SD) 
length of inferior division of splenic artery was 
higher in male (1.47±0.54 cm) in Group A and 
(2.21±0.75 cm) in group B than that of female 
(1.42±0.58 cm) and (1.99±0.63 cm) in Group A and 
B respec�vely, but lower in Group C (2.16±0.75 
cm) where mean length of inferior division of 
female splenic artery was (2.26±0.51 cm) in Group 
C. Variance analysis shows that there was no signif-
icant difference between male and female among 
the age groups

In 2008 Chawdhury studied 120 spleens of Bangla-
deshi cadaver and found the maximum mean 
length of inferior divisional artery was in above 60 
years age group (male was 2.21 cm and 2.30 cm of 
female). The minimum length was in up to 15 years 
age group (male 1.40 cm and 1.45 cm of female). 
The maximum and minimum mean length of pres-
ent study in rela�on to different age and sex group 
was similar to the findings of Chawdhury (2008) .10

The mean length of inferior divisional artery 
described by Rayhan (2006) was maximum 3.45 
cm in 40-48 years age group and minimum 2.99 cm 
in 0-19 year’s age group. The mean length of pres-
ent study was lower than Rayhan because most of 
the values were close to the lower limit but the 
range was similar to the 0.50- 4.00 cm of present 
study.11 In the present study the length of inferior 
divisional artery was 0.50- 4.00 cm which was 
within the range described by Michel’s as 1-12cm 
in 1942 and common length 4 cm.12 The terminal 
spli�ng pa�ern is bifurcated in 95.47% of individu-
als, and the presence of an inferior polar artery is 
directly correlated with a shorter distance to the 
hilum.13 Different authors have different inclusion 
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Materials and Methods

excre�on of blood where the splenic artery 
possesses a wall which may respond at any �me to 
the needs of the organ. Thus, this artery 
undergoes strong fluctua�ons in blood flow and 
its arterial wall is constantly being reorganized.5 
Near the splenic hilum, the artery usually divides 
into terminal and polar arteries. The superior 
terminal branches are usually longer than the 
inferior terminal branches and provide the major 
splenic arterial supply. As these branches enter 
the hilum they divide further into four or five 
segmental arteries that each supplies a segmental 
vessel o�en leads to infarc�on of part of the 
spleen.6,7 There is typically a superior polar artery, 
which some�mes communicates with the short 
gastric arteries, superior, middle, and inferior 
terminal arteries and an inferior polar artery. 
Knowing these variable distribu�ons is necessary 
when performing resec�ons, specially a spleen 
preserving procedure. Because of the variable 
nature of the splenic artery, one must be cau�ous 
when opera�ng near this vessel and its 
tributaries.8 Splenic sinuses are filled with blood 
instead of lymph. It is the most vascular organ in 
the human body, which is involved in the 
regula�on of circula�ng blood volume. 
Approximately 350 L of blood passes through it 
per day. The spleen receives approximately 5% of 
the cardiac output, and 40% source of the blood in 
the portal circula�on. The spleen contains about 
one unit of blood at a given �me, 25% of total 
lymphocytes in the body, 30 to 40 ml of mature 
RBC and one-fourth of the circula�ng platelets.9,10 
Therefore, it is necessary to know the vascular 
distribu�on, as well as its probable loca�on for 
increasing the knowledge about the gross 
anatomy and histology of the spleen in 
Bangladeshi people of different age and sex group. 
Moreover, to establish a normal standard which is 
basic and essen�al for reliable understanding of 
any disorders of spleen in Bangladeshi people.

criteria and the results are stated in different ways, 
e.g. different age grouping, mean length or ranges, 
making it difficult to comparison with each other.

Anatomy at Mymensingh Medical College. It took 
place over a period from June 2013 to July 2014. 
The study protocol was approved by Ethical 
Review Commi�ee of Mymensingh Medical 
College. A total of 80 human spleens were 
collected using a purposive sampling technique 
from October 2013 to April 2014. Among the 
samples, 47 were from males and 33 were from 
females. All specimens were obtained from 
Bangladeshi cadavers in the autopsy laboratory of 
the Department of Forensic Medicine at 
Mymensingh Medical College. Samples were 
collected from individuals who had died within the 
previous 12 hours. A�er collec�on, the specimens 
were kept to get fixed for 48-72 hours and 
preserved in 10% formol-saline solu�on. To 
facilitate the comparison of the length of inferior 
division of splenic artery in rela�on to age and sex, 
the samples were categorized into three groups: 
Group A (upto 20 years), Group B (21 to 40 years) 
& Group C (41 to 60 years). Each of these groups 
was further subdivided into male & female 
categories. For sta�s�cal analysis, differences 
among age groups were assessed using a one-way 
ANOVA test, while difference between sexes were 
evaluated using an unpaired ‘t’ test. All data were 
recorded in a pre-designed data sheet, analyzed 
using the SPSS program, and compared with 
findings from na�onal and interna�onal studies as 
well as standard text books. The aim of this study 
was to determine varia�ons in the length of 
inferior division of splenic artery in Bangladeshi 
popula�on and to compare the results with those 
reported by various established researchers in this 
field.
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This cross-sec�onal study was carried out in 
Department of Pathology, Bangabandhu Sheikh 
Mujib Medical University from March 2017 to 
December 2018 with an aim to study the role of 
Arginase-1 and Glypican-3 immuno markers in 
differen�a�ng hepatocellular carcinoma from 
metasta�c carcinoma in liver using cell block 
prepara�on. In this study, the detailed cytomor-
phology of HCC and metasta�c carcinoma and the 
expression pa�ern of Arginase-1 and Glypican-3 
immune markers in cell blocks were assessed.

A total number of 40 pa�ents having radiologically 
suspected malignant hepa�c mass, physically fit to 
sustain the FNAC procedure and fulfilling the other 
selec�on criteria were included in this study. More 
than three fourths (80%) of the pa�ents were male 
and 20% were female. Male to female ra�o was 
4:1. This indicates that hepatocellular carcinoma is 
predominant in male pa�ents.

In this study, it was observed that 45% of the 
pa�ents were in 4th decade and above. The mean 
age was 52.3± 15.1 years with age ranging from 26 
to 85 years. In case of HCC pa�ents, the majority of 
pa�ents (40%) belonged to age group 31-50 years 
and the lowest (12%) pa�ents belonged to age ≤ 
30 years. 

In the current study, according to cytomorphologi-
cal features, 25 (62.5%) cases were diagnosed as 
hepatocellular carcinoma, 9 (22.5%) cases as 
metasta�c carcinoma, 1 (2.5%) as hepatocellular 
dysplasia and 1 (2.5%) case as nega�ve for malig-
nancy. In four (10%) cases the features were over-
lapping between HCC and metasta�c tumor. These 
indeterminate cases could not be categorized. 
These were diagnosed as adenocarcinoma either 
primary or metasta�c. Few authors showed in 
their study, 70% of lesions were diagnosed as HCC, 
represen�ng the majority of the cases and 30% 
cases were diagnosed as metasta�c carcinoma.8 
Similarly, some authors reported that 58.5% of 

malignant hepa�c tumors were HCC and 41.5% 
were metasta�c origin. In the current study, the 
cell block diagnosis was HCC in 26 (65%) cases and 
metasta�c carcinoma in 14 (35%) cases.20

The final diagnosis was made on the basis of 
cytomorphology of neoplas�c cells, clinico-radio-
logical correla�on, serum tumour markers, cell 
block assessment and immunohischemistry with 
Arginase-1 and Glypican-3 immuno marker on cell 
block sec�ons. Same diagnos�c criteria were also 
followed by a group of authors.8 According to the 
final diagnosis, the distribu�on of the pa�ents in 
this current study was HCC in 25 (62.5%) cases, 
metasta�c carcinoma in 14 (35%) cases and hepa-
tocellular dysplasia in one (2.5%) case.

In this study, Arginase-1 immuno stain was posi�ve 
in all the 25(100%) HCC cases and also in a single 
case of hepatocellular dysplasia. It was nega�ve in 
all the 14 (100%) cases of metasta�c carcinoma. 
Tahoun & Ezzat, (2013) showed that 96.1% cases of 
HCC were posi�ve for Arginase-1. Among the 25 
cases of HCC, 24 (96%) cases were posi�ve for 
Glypican-3 and one (4%) case was nega�ve. All the 
metasta�c carcinoma 14 (100%) cases and hepato-
cellular dysplasia case were nega�ve for Glypi-
can-3 immunostain.9 Zaakook et al. (2013) showed 
in their study that Glypican-3 was posi�ve in 95.2% 
of HCC.8

In this study, the arginase-1 immunostain was 
posi�ve in 25 cases. The staining was cytoplasmic 
or cytoplasmic and nuclear in hepatocytes. Three 
(12%) cases were focally and 22 (88%) were 
diffusely posi�ve. The intensity was weak in two 
(8%) and strong in 23 (92%) cases. No Arginase-1 
staining was found in 14 cases. Glypican-3 immu-
nostain was posi�ve in 24 cases. The staining was 
cytoplasmic and membranous in neoplas�c hepat-
ocytes. Seven (28%) of these were focally and 17 
(68%) were diffusely posi�ve. The intensity was 
weak in seven (28%) cases and strong in 17 (68%) 
cases. No Glypican-3 staining was seen in 16 cases.  

In the present study, out of total 40 cases, cytologi-
cal diagnosis was HCC in 25 pa�ents. A�er final 
diagnosis, out of these 25 HCC cases, 23 (92%) 
cases were confirmed as HCC, one (4%) as meta-
sta�c carcinoma and one (4%) as hepatocellular 
dysplasia. Nine pa�ents were cytologically 
diagnosed as metasta�c carcinoma, out of which 
one (11.1%) case was confirmed as HCC and 
remaining eight (88.9%) cases were confirmed as 
metasta�c carcinoma.  Single case of hepatocellu-
lar dysplasia was finally confirmed as HCC. Single 
case which was nega�ve for malignancy in cytolo-
gy was confirmed as metasta�c carcinoma. Four 
cases cytologically were posi�ve but not conclu-
sive and diagnosed as adenocarcinoma either 
primary or metasta�c. These four cases were final-
ly diagnosed as metasta�c carcinoma. 

The study showed that cytologically diagnosed 
hepatocellular carcinoma were true posi�ve in 23 
(92%) cases, false posi�ve in 2 (8%) cases, false 
nega�ve in 2 (8%) cases and true nega�ve in 13 
(52%) cases according to final diagnosis. In this 
study cytologically diagnosed metasta�c carcino-
ma were true posi�ve in eight (57.1%) cases, false 
posi�ve in one (7.14%) case, false nega�ve in six 
(42.85%) cases and true nega�ve in 25 (96.15%) 
cases according to final diagnosis. So, the overall 
sensi�vity and specificity of cytological diagnosis 
was 92.0 % and 86.67% respec�vely for the 
diagnosis of HCC. And for the diagnosis of meta-
sta�c carcinoma, the sensi�vity and specificity 
were 57.1% and 96.1% respec�vely. Various stud-
ies have reported sensi�vity varying from 67% to 
99.5% and specificity 87% to 100%. Swamy et al. 
2011 and Zaakook et al. (2013) found that 80% of 
HCC can be correctly diagnosed by cytomorpho-
logical analysis and good clinico-radiological corre-
la�on.8,21

In this study, Arginase-1 was posi�ve in 26 cases. 
Out of these 26 cases, 25 cases were finally 
diagnosed as posi�ve for HCC (true posi�ve) and 
one case as nega�ve for HCC (false posi�ve). Argin-

ase-1 was nega�ve in 14 cases. Out of these 14 
cases, all were finally diagnosed as nega�ve for 
HCC (true nega�ve). So, regarding the validity of 
Arginase-1 immunostaining in differen�a�ng HCC 
from metasta�c carcinoma with sensi�vity, speci-
ficity, posi�ve predic�ve value, nega�ve predic�ve 
value and total accuracy were 100%, 93.33%, 
96.15%, 100% and 97.5% respec�vely. Few study 
showed, Arginase-1 achieved a specificity ranging 
from 87 to 100%.2, 14, 22, 23 The specificity for Argin-
ase-1 detected in the current work (93.33%) 
agreed with the values observed in previous stud-
ies. In the present study, Glypican-3 was posi�ve in 
24 cases, all of which were finally diagnosed as 
posi�ve for HCC (true posi�ve). Out of 16 nega�ve 
Glypican-3 cases, one case was finally diagnosed as 
posi�ve for HCC (false nega�ve) and 15 cases were 
finally diagnosed as nega�ve for HCC (true nega-
�ve). So, regarding the validity of Glypican-3 
immunostaining in differen�a�ng HCC from meta-
sta�c carcinoma with sensi�vity, specificity, 
posi�ve predic�ve value, nega�ve predic�ve value 
and total accuracy were 96.0%, 100.0%, 100.15%, 
93.75% and 97.5% respec�vely. Other studies 
showed sensi�vity ranging from 72% to 95% and 
specificity between 96% to 100%.8,16,20 The 
current study showed that both Arginase-1 and 
glypican-3 have higher sensi�vity and specify in 
differen�a�ng hepatocellular carcinoma from 
metasta�c carcinoma.

Limita�ons of the study: 
Sample size was small. Study popula�on was 
selected from ter�ary care hospital, so it may not 
reflect the exact picture of the country. Follow up 
biopsy was not available.

In our study, the maximum length of inferior 
division of splenic artery were 2.50, 4.00 and 4.00 
cm in Group A, B and C respec�vely. The minimum 
length of inferior division of splenic artery was 
0.50 cm in group A, 0.80 cm in group B and 0.50 cm 
in group C. The mean length of inferior division of 
splenic artery was maximum in group B, 2.21 cm in 
male and in group C 2.26 cm in female and mini-
mum in group A, 1.47cm in male and 1.42 cm in 
female. The mean (±SD) length of inferior division 

of splenic artery was 1.45±0.54 cm in Group A, 
2.08±0.68 cm in Group B and 2.18±0.69 cm in 
Group C. Moreover, it was evident that the mean 
length of inferior division of splenic artery was 
increased with age. The mean difference of length 
of inferior division of splenic artery between group 
A & B and C & A was sta�s�cally not significant but 
B & C was sta�s�cally significant. The mean (±SD) 
length of inferior division of splenic artery was 
higher in male (1.47±0.54 cm) in Group A and 
(2.21±0.75 cm) in group B than that of female 
(1.42±0.58 cm) and (1.99±0.63 cm) in Group A and 
B respec�vely, but lower in Group C (2.16±0.75 
cm) where mean length of inferior division of 
female splenic artery was (2.26±0.51 cm) in Group 
C. Variance analysis shows that there was no signif-
icant difference between male and female among 
the age groups

In 2008 Chawdhury studied 120 spleens of Bangla-
deshi cadaver and found the maximum mean 
length of inferior divisional artery was in above 60 
years age group (male was 2.21 cm and 2.30 cm of 
female). The minimum length was in up to 15 years 
age group (male 1.40 cm and 1.45 cm of female). 
The maximum and minimum mean length of pres-
ent study in rela�on to different age and sex group 
was similar to the findings of Chawdhury (2008) .10

The mean length of inferior divisional artery 
described by Rayhan (2006) was maximum 3.45 
cm in 40-48 years age group and minimum 2.99 cm 
in 0-19 year’s age group. The mean length of pres-
ent study was lower than Rayhan because most of 
the values were close to the lower limit but the 
range was similar to the 0.50- 4.00 cm of present 
study.11 In the present study the length of inferior 
divisional artery was 0.50- 4.00 cm which was 
within the range described by Michel’s as 1-12cm 
in 1942 and common length 4 cm.12 The terminal 
spli�ng pa�ern is bifurcated in 95.47% of individu-
als, and the presence of an inferior polar artery is 
directly correlated with a shorter distance to the 
hilum.13 Different authors have different inclusion 
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criteria and the results are stated in different ways, 
e.g. different age grouping, mean length or ranges, 
making it difficult to comparison with each other.

was maximum in group B, 2.21 cm in male and in 
group C 2.26 cm in female and minimum in group 
A, 1.47 cm in male and 1.42 cm in female. The 
mean (±SD) length of inferior division of splenic 
artery was 1.45±0.54 cm in Group A, 2.08±0.68 
cm in Group B and 2.18±0.69 cm in Group C. It was 
evident from figure A that the mean length of 
inferior division of splenic artery increased with 
age. 

Table I (a): Mean Length of Inferior Division of Splenic 
Artery in Different Age Groups 

Age Group Number of 
specimen 

Length of Inferior Division 
of Splenic Artery (cm) 

Mean ± SD (Minimum – 
Maximum) 

A (0-20 years) 28 1.45±0.54  (0.50- 2.50) 
B (21 – 40 years) 31 2.08±0.68 (0.80- 4.00) 
C (41 to 60 years) 21 2.18±0.69 (0.50- 4.00) 

Comparison 
Between 
Variables 

Mean 
Difference Std. Error       p Level of 

significance  

      A B 0.43 0.26 0.114  NS 
B C 1.19 0.49 0.043   S 
C A 0.76 0.42 0.1  NS 

Comparison between 3 groups were done by ANOVA test. 
p value > 0.05, not-significant at 5% confidence interval 
(CI) level. NS; not significant. S; significant

Table I (b): Comparison of Length of Inferior Division of 
Splenic Artery among the Age Groups 

Table II (b): Comparison of Length of Inferior Division of
 Splenic  Artery between Sexes 

Age 
group 

Mean 
Difference 

between sex 

Std. Error 
Difference t p 

Level of 
significance

 
A 0.34 0.498 0.683 0.525 NS 
B 0.175 0.327 0.535 0.61 NS 
C 1.25 0.907 1.299 0.521 NS 

Comparison between sexes of 3 groups were done by ANOVA test. p 
value > 0.05, not-significant at 5% confidence interval (CI) level. NS; not 
significant. S; significant 

Table II (a): Mean Length of Inferior Division of Splenic 
Artery in Different Sex Groups

Age Group Sex of the 
person 

Number of 
specimen 

Mean Length 
of Inferior 
Division of 

Splenic Artery 
in cm 

± SD 

A (0-20 years) Male 
Female 

18 
10 

1.47 
1.42 

0.54 
0.58 

B (21 – 40 
years) 

Male 
Female 

13 
18 

2.21 
1.99 

0.75 
0.63 

C (41to 60 
years) 

Male 
Female 

16 
5 

2.16 
2.26 

0.75 
0.51 

The mean difference of length of inferior division 
of splenic artery between group A & B and C & A 
was sta�s�cally not significant (p > 0.05) and B & 
C was sta�s�cally significant (p < 0.05).

Figure A: Bar diagram represen�ng the mean 
length of inferior division of splenic artery in 
different age groups.

Table- II (a) depicts that the mean (±SD) length of 
inferior division of splenic artery was higher in 
male (1.47±0.54) cm in Group A and (2.21±0.75) 
cm in group B than that of female (1.42±0.58) cm 
and (1.99±0.63) cm in Group A and B respec�vely, 
but lower in Group C (2.16±0.75) cm where mean 
length of inferior division of female splenic artery 
was (2.26±0.51) cm in Group C. Variance analysis 
shows that there was no significant difference 
among sexes of the age groups (p > 0.05). 
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From the present study, it was concluded that the 
mean length of inferior division of splenic artery 
was maximum in group B, 2.21cm in male and in 
group C 2.26cm in female and minimum in group 
A, 1.47cm in male and 1.42cm in female. The 
mean (±SD) length of inferior division of splenic 
artery was 1.45±0.54 cm in Group A, 2.08±0.68 
cm in Group B and 2.18±0.69 cm in Group C. It was 
evident from the findings that mean length of 
inferior division of splenic artery was increased 
with age. It was also observed that the mean 
difference in length of inferior divisional artery 
was insignificant in between sexes of different age 
groups. 

In our study, the maximum length of inferior 
division of splenic artery were 2.50, 4.00 and 4.00 
cm in Group A, B and C respec�vely. The minimum 
length of inferior division of splenic artery was 
0.50 cm in group A, 0.80 cm in group B and 0.50 cm 
in group C. The mean length of inferior division of 
splenic artery was maximum in group B, 2.21 cm in 
male and in group C 2.26 cm in female and mini-
mum in group A, 1.47cm in male and 1.42 cm in 
female. The mean (±SD) length of inferior division 
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of splenic artery was 1.45±0.54 cm in Group A, 
2.08±0.68 cm in Group B and 2.18±0.69 cm in 
Group C. Moreover, it was evident that the mean 
length of inferior division of splenic artery was 
increased with age. The mean difference of length 
of inferior division of splenic artery between group 
A & B and C & A was sta�s�cally not significant but 
B & C was sta�s�cally significant. The mean (±SD) 
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cm) where mean length of inferior division of 
female splenic artery was (2.26±0.51 cm) in Group 
C. Variance analysis shows that there was no signif-
icant difference between male and female among 
the age groups

In 2008 Chawdhury studied 120 spleens of Bangla-
deshi cadaver and found the maximum mean 
length of inferior divisional artery was in above 60 
years age group (male was 2.21 cm and 2.30 cm of 
female). The minimum length was in up to 15 years 
age group (male 1.40 cm and 1.45 cm of female). 
The maximum and minimum mean length of pres-
ent study in rela�on to different age and sex group 
was similar to the findings of Chawdhury (2008) .10

The mean length of inferior divisional artery 
described by Rayhan (2006) was maximum 3.45 
cm in 40-48 years age group and minimum 2.99 cm 
in 0-19 year’s age group. The mean length of pres-
ent study was lower than Rayhan because most of 
the values were close to the lower limit but the 
range was similar to the 0.50- 4.00 cm of present 
study.11 In the present study the length of inferior 
divisional artery was 0.50- 4.00 cm which was 
within the range described by Michel’s as 1-12cm 
in 1942 and common length 4 cm.12 The terminal 
spli�ng pa�ern is bifurcated in 95.47% of individu-
als, and the presence of an inferior polar artery is 
directly correlated with a shorter distance to the 
hilum.13 Different authors have different inclusion 
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