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Background:- Gastric varices have been recognized as a major cause of
gastrointestinal bleeding, reaching 33% in patients with portal hypertension
mostly secondary to liver cirrhosis. Compared with esophageal variceal
bleeding, haemorrhage caused by fundal varices, although less frequent, is
more severe and haemostatic control is more difficult. The diagnosis and
treatment of gastrointestinal bleeding are based mainly on endoscopic
examinations however; radiological studies such as computed tomography
(CT) studies have proved useful in clinical practice. Spiral imaging has
dramatically improved CT in the evaluation of focal hepatic lesion. The aim
of this study is to investigate the role of abdominal Multidetector triphasic
CT scan done for early detection of hepatocellular carcinoma (HCC) as a
predictor and diagnostic tool for silent large gastric fundal varices in patients
with liver cirrhosis.

Methods:- A total of 145 patients were enrolled in this study. All patients
were referred for early detection of HCC with suspected focal hepatic lesion
or elevated a fetoprotein above 50 and below 400 IU/dl. All patients
underwent full clinical and laboratory investigations. Abdominal US was
performed for all patients. Abdominal Multidetector triphasic CT scan was
done by a single experienced radiologist for evaluation for the presence of
hypervascular focal hepatic lesions, splenomegaly, epigastric and hilar
collaterals, portal vein thrombosis and the presence of esophageal or gastric
fundal varices. All patients underwent standard upper GIT endoscopy and
according to the endoscopic findings the studied patients were further
classified to three groups: group | (GI) 79 patients (54.48%) with no or small
esophageal and/or gastric varices, group Il (Gll) 42 patients (28.97%) with
large esophageal varices, and group Il (GIIl) 24 patients (16.55%) with
large gastric fundal varices

Results:- There was a statistically significant increase in portal vein
diameter, splenic size (long axis span), splenic vein diameter, presence of
gastro-renal collaterals, portal vein thrombosis and HCC in patients with
large gastric fundal varices in relation to other groups. platelet/splenic ratio
as calculated by dividing platelet count over long axis of the spleen was
determined for each patient which had significant lower values in relation to
presence of large gastric varices

Step-wise regression analysis was done for all the above mentioned variables
revealing that only three predictors namely the presence of large fundal
varices by abdominal CT, presence of splenic hilar or splenorenal collaterals
and platelet/splenic ratio were found to have highly significant independent
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predictive value for the presence of those varices being 1312.64, 19.11 and
16.99 respectively (P< 0.001).

Out of 24 patients with gastric fundal varices diagnosed by Upper GIT
endoscopy, 22 cases were diagnosed by Multidetector triphasic CT with
91.67% sensitivity and 100% specificity and area under the ROC curve 0.96
(P<0.001). On the other hand, out of 42 patients diagnosed by Upper GIT
endoscopy with large esophageal varices, only 29 cases were diagnosed by
Multidetector triphasic CT with 69.05% sensitivity and 100% specificity
(P<0.001). Decrease in platelet/splenic ratio had sensitivity of 75% and
specificity of 67.77% (P<0.001).

Moreover, detection of HCC by Multidetector triphasic CT was confirmed in
31 cases and portal vein thrombosis in 20 patients

Conclusions:- Triphasic CT is a reliable noninvasive, highly tolerable
examination in evaluation of gastric varices with ability to detect other
portosystemic collaterals; in addition, the detection of other associated
pathologies.

Introduction:-

Hepatic cirrhosis is the clinical and pathologic result of a multifactorial chronic liver injury characterized by
excessive fibrosis and nodular regeneration replacing the normal hepatic parenchymal architecture. It is known that
cirrhosis is associated with a markedly increased risk of hepatocellular carcinoma (HCC), the sixth most common
malignancy worldwide and one of the most common cause of cancer related death [1, 2].

Portosystemic collateral circulation is a consequence of portal hypertension, which occurs in chronic liver disease
and is responsible for numerous complications, including hemorrhage resulting from the rupture of esophageal and
fundal gastric varices and hepatic encephalopathy [3-5].

Portosystemic shunts commonly involve the gastrorenal and the splenorenal systems. The retrogastric varices are
seen in the posteromedia aspect of the gastric fundus near to the cardia. They are fed by the left gastric or the
gastroepiploic vein and drain into the left renal vein through the gastrorenal shunt, whereas perisplenic varices drain
directly into the left renal vein via the splenorenal shunt [2].

Gastric varices have been recognized as a major cause of gastrointestinal bleeding, reaching 33% in patients with
portal hypertension mostly secondary to liver cirrhosis [6]. Compared with esophageal variceal bleeding,
haemorrhage caused by fundal varices, although less frequent, is more severe and haemostatic control is more
difficult with reported mortality of approximately 45% [6, 7]. Even after standard endoscopic management, GV
bleeding is still associated with high rebleeding rates, ranging from 22% to 37% [8, 9]. Although the prognosis of
esophageal variceal hemorrhage has improved over the past few decades [10, 11], the clinical outcome of gastric
variceal bleeding is still far from satisfactory [12].

Variceal hemorrhage is not only a complication of portal hypertension but also propably the first presenting
symptom of undiagnosed hepatocellular carcinoma (HCC) [13].The reported incidence of HCC presenting with
variceal bleeding ranges from 1 to 15 % [14].

Risk factors for gastric variceal hemorrhage include the size of fundal varices (large nodular type is more than
medium sized one which in turn more than small varix, defined as larger than 10 mm, between 5 to 10 mm and less
than 5 mm, respectively), Child-Pugh class, presence of hepatocellular carcinoma and endoscopic presence of
variceal red spots (defined as localized reddish mucosal area or spots on the mucosal surface of a varix)[15].

The diagnosis and treatment of gastrointestinal bleeding are based on endoscopic examinations however;
radiological studies such as computed tomography (CT) angiography are becoming more and more common in
clinical practice [16].

Varices appear as well-defined tubular or serpentine homogeneous structures. The administration of intravenous
contrast is vital to delineate dilated venous structures [2].
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Spiral imaging has dramatically improved CT in the evaluation of focal hepatic lesions less than 3 cm. The use of
multidetector computed tomography (MDCT) with dynamic contrast-enhanced triple-phase technique and
reformatted images is essential to detect small HCC lesions [17]. The conspicuity of a liver lesion depends on the
attenuation difference between the lesion and the normal liver. Triphasic CT (arterial-dominant, portal-dominant and
delayed phases) increase the diagnostic capabilities [18, 19]. The diagnosis of HCC can be made safe if a mass
larger than 1.0 cm shows typical features of HCC (arterial hypervascularity with contrast uptake with portal and
delayed phase washout) obviating the need for biopsy if these features are present [17].

The aim of this study is to investigate the role of abdominal Multidetector triphasic CT scan done for early detection
of HCC as a predictor and diagnostic tool for silent large gastric fundal varices in patients with liver cirrhosis.

Subjects and Methods:-

A total of 145 patients were enrolled in this prospective study during the period from June, 2013 to October 2015.
All patients were referred to tropical medicine department, Mansoura university hospital for early detection of HCC
with suspected focal hepatic lesion or elevated a fetoprotein above 50 and below 400 1U/dI. All patients underwent
full clinical examination with careful assessment of jaundice, ascites and edema lower limb. Laboratory
investigations were done for: CBC, serum bilirubin, albumin, ALT, AST, serological makers for viral hepatitis, a-
fetoprotein and serum creatinine.

Exclusion criteria included history of GIT bleeding, renal insufficiency and adverse reactions to iodinated contrast
agents or refusal of the study protocol. Also, patients with history of major abdominal surgery or history of
splenectomy were excluded from this study.

The severity of liver cirrhosis was classified using the Child—Pugh classification standard [20] identifying 19
patients as Class A, 75 cases as Class B and 51 patients as Class C.

Abdominal US was performed for all patients. Abdominal Multidetector triphasic CT scan was done by a single
experienced radiologist for evaluation for the presence of hypervascular focal hepatic lesions, splenomegaly,
epigastric and hilar collaterals, portal and splenic veins diameter, portal vein thrombosis and the presence of
esophageal or gastric fundal varices.

Plain CT examination including the lower chest and the upper abdomen was done first to demonstrate anatomical
location and compare pattern of enhancement, followed by triphasic examination after injection of 100-150 ml of a
non-ionic iodinated contrast media (Ultravist 300; lopamidol Schering, Berline, Germany) using automatic injector
(Meorad Stellant injector, Pittsburg, Germany), at a rate of 3-4 ml/s through a 18-gauge 1V catheter inserted into an
antecubital vein. Three sets of images were acquired in a craniocaudal directional at 25, 65, and 180 s after injection
of the contrast medium.

The first acquisition was used for hepatic arterial phase imaging; the second acquisition for portal venous phase
imaging, and the third acquisition to image the hepatic venous phase. Images were obtained during single breath
holding. All scans were performed utilizing a 16-slice CT scanner (Brilliance 16; Phillips Medical Systems,
Cleveland, Ohio) and utilizing the high quality scan mode, at 16X1.5 mm; section thickness, 2 mm; section
increment, 0.45 mm; 120 kV; 200 mA,; pitch, 1.5; and rotation time, 0.75 seconds for portal venous phase imaging.

Images were transferred to a workstation (Extended Brilliance Workspace; Phillips Medical Systems, Best, the
Netherlands) and multiplanar reformation (MPR) images were obtained in coronal and sagittal sections at 1- or 1.5-
mm thickness, and a 5-mm interval in the region where varices were detected. Maximum intensity projection (MIP),
shaded-surface display (SSD) and volume rendering were the preferred algorisms for creating vascular maps. All CT
images were interpreted by a single experienced radiologist.

The protocol used in this study is routinely performed for patients with hepatic diseases to assess the vascularity of
suspected focal hepatic lesions.

On CT scans, varices appear as well-defined round, tubular, or serpentine structures that are smooth, have

homogeneous attenuation, and enhance with contrast material to the same degree as adjacent vessels [21]. Portal
vein thrombosis was confirmed by the presence of noncontrast uptake areas in the portal vein on the portal venous
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phase of triphasic contrast computed tomography of the abdomen [13]. When the portal vein is occupied by
malignant tumor thrombus, intraluminal enhancement may be seen [2].

All patients underwent standard upper GIT endoscopy using Olympus XQ 240 type videoscope (Olympus, Tokyo,
Japan) within 1 week following CT study; esophageal varices were evaluated for location and form, and presence or
absence of red color sign. Classification system of the Japanese Society for Portal Hypertension and esophageal
varices [22, 23] was used such as Score 1 (small straight), Score 2 (enlarged tortuous) and Score 3 (large coiled
shaped). The gastric varices (GV) form was graded using the system described by Hashizume et al. [24]. GV
classification was based on the criteria proposed by Sarin et al. [6] into esophago-gastric varices; esophageal varices
extending either from the gastroesophageal junction to the small curvature of the stomach (GOV1), or to the fundus
(GOV?2); and isolated gastric varices (IGV), located in the fundus (IGV1) or elsewhere in the stomach (IGV2)

According to the endoscopic findings the studied patients were further classified to three groups: group 1 (GI) 79
patients (54.48%) with no or small esophageal and/or gastric varices, group Il (GII) 42 patients (28.97%) with large
esophageal varices, and group Il (GlII) 24 patients (16.55%) with large gastric fundal varices; gastroesophageal
varices type 2(GOV2) and/or isolated gastric varices type 1 (IGV1)

Acceptance and tolerability of the patients for either triphasic CT or upper GIT endoscopy were assessed by patient
questionnaire after doing both techniques.

The study was conducted following the guidelines of the 1975 Declaration of Helsinki, and all patients gave their
written informed consent to participate in it.

Statistical analysis:-

Data are expressed as mean value + standard deviation (SD). All the data were edited and processed using the
MedCalc® Version 13 for windows (MedCalc Software bvba, Ostend, Belgium). Statistical analyses were evaluated
using the Student t-test, One way analysis of variance (ANOVA) F-ratio and the chi-square method (2 test), P value
of <0.05 was considered statistically significant. Step-wise multivariate regression analysis was performed to
identify variables independently associated with the presence of large gastric fundal varices. The receiver-operating
characteristics (ROC) curves were computed, and areas under the curves as well as 95% confidence intervals were
calculated for variables found to be independent predictive for the presence of large gastric fundal varices.

Results:-

The studied 145 cases included 89 males (61.38%) and 56 females(38.62%) with age ranging between 43-73 years
with mean 57.81+6.66. There were no significant differences in age and sex distribution regarding detection and
grading of esophageal or gastric fundal varices (p> 0.05).

Table 1:- summarizes age and sex distribution in the studied groups of patients.
Group Number Age F-ratio P
Group | Male 53 (36.55%) 58.29+6.86

Female 26 (17.93%) 0.52 >0.05
Group Il Male 23 (15.86%) 57.00+6.61

Female 19 (13.1%)
Group 11 Male 13 (8.97%) 57.62+6.15

Female 11 (7.59%)

All the studied patients had hepatitis C related liver cirrhosis. The diagnosis of cirrhosis for the involved patients
was based on the combination of typical clinical features (symptoms and signs of cirrhosis and its complications),
laboratory results (viral marker, hyperbilirubinemia, hypoalbuminemia, coagulopathy, and cytopenia testing), and
imaging findings (liver configuration, border irregularity, splenomegaly, ascites, and collateral vessels).

The severity of liver cirrhosis was classified using the Child—Pugh classification standard [20] identifying 19
patients (13.1%) as Class A, 75 cases (51.73%) as Class B and 51 patients (35.17%) as Class C. There were no
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significant differences regarding detection and grading of esophageal or gastric fundal varices between different
Child-Pugh Classes (p> 0.05).

Table 2:- summarizes the clinical characteristics in the studied groups of patients.
Group Child-Pugh Class | Child-Pugh Class | Child-Pugh Class | x2 test P
A B C
Group | (79) 11 (7.59%) 36 (24.82%) 32 (22.07%)
Group Il (42) 6 (4.14%) 23 (15.86%0) 13 (8.97%) 3.75 >0.05
Group 1l (24) 2 (1.38%) 16 (11.03%) 6 (4.14%)

According to biochemical and laboratory data of the studied groups (Table 3), there was a statistically significant
difference in palatlet count being more reduced in patients with large gastric fundal varices and in patients with large
esophageal varices in relation to group | with no or small varices. Also, serum AFP level was elevated in patients

with large varices.

Table 3:- summarizes the Lab. Investigation in the studied groups of patients.

Group Group | Group Il Group 11 F-ratio P
Variable (79) (42) (24)

Platlet 92.15+17.08 81.10+£22.11 77.33+£15.09 8.52 **%<0.001
Alt 63.52+15.90 67.17+£16.59 65.46+11.88 0.78 >0.05

Ast 69.80+18.69 67.76x19.45 69.08+16.85 0.16 >0.05

S. Bilirubin 1.88+0.73 1.95+0.81 2.03+0.90 0.37 >0.05

S. Albumen 3.35+0.59 3.29+0.53 3.30+0.44 0.18 >0.05
AFP 30.24+27.13 54.50+72.31 60.50+87.35 4.08 *<0.05

* P significant if <0.05 *** P significant if <0.001

Abdominal Multidetector triphasic CT scan was done to evaluate the presence of hypervascular focal hepatic
lesions, splenic diameter, portal and splenic vein diameter, presence of portal vein thrombosis and the presence of
esophageal or gastric fundal varices in addition to other porto-systemic collaterals.

On CT scans, esophageal varices appeared as intraluminal protrosions with scalloped borders and associated wall
thickening that enhance with contrast material to the same degree as adjacent vessels at portal phase (Fig. 1)

Gastric varices are seen as well defined clusters of rounded and tubular areas of increased attenuation in the
posterior or posteromedial aspect of the gastric fundus near the cardia. The posterior gastric lumen may be scalloped
or lobubated by the subjacent dilated veins (Fig. 2).

Maximum intensity projection (MIP), shaded-surface display (SSD) and volume rendering were preformed for
creating vascular maps (Fig. 3)

Hepatocellular carcinoma was diagnosed in 31 cases from the involved patients with liver cirrhosis by its early
enhancement in arterial phase with rapid wash out in portal and delayed venous phases.

Endoscopic examination of the studied cases revealed 79 cases (54.48%) with no or small esophageal and/or gastric
varices (group 1), 42 cases (28.97%) with large esophageal varices (Group 1) (Fig. 4) and 24 cases (16.55%) with
large gastric fundal varices (Group I1I) (Fig. 5). Eighty one cases showed GI, GlI portal hypertensive gastropathy
(PHG), 49 cases showed GlII hemorrhagic PHG, 4 cases with Gastric antral vascular ectasia (GAVE) while 11 cases
normal stomach mucosa.
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Figure 1:-
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A. Coronal contrast-enhanced portal phase maximum intensity projection (MIP) reformatted CT image shows
gastric fundal varix with extensive gastro-renal shunt.
B. Coronal contrast-enhanced volume-rendered CT image of the same patient.

There was a statistically significant increase in portal vein diameter, splenic size (long axis span), splenic vein
diameter, presence of gastro-renal collaterals, portal vein thrombosis and HCC in patients with large gastric fundal
varices in relation to other groups (Table 4).

Platelet/splenic ratio as calculated by dividing platelet count over long axis of the spleen was calculated for each
patient which had significant lower values in relation to presence of large gastric varices (Table 4).
Table 4:- Radiologic characteristics of the studied patient groups

Group Group I (79) Group 11 (42) Group 111 (24) Test P

Variable

Portal vein | 13.90£1.71 14.26x1.06 14.67+£1.01 F-ratio >0.05

diameter 2.82

Splenic span 16.15+1.57 17.54+2.21 19.59+2.38 F-ratio **%<0.001
30.97

Splenic vein 9.01+1.62 9.74+1.61 10.83+1.90 F-ratio *#%<0.001
11.47

Presence of | 22 (27.85%) 28 (66.67%) 21 (87.50%) %2 test **%<0.001

spleno-renal 33.63

collaterals

Presence Of | 4 (5.06%) 8 (19.05%) 8 (33.33%) %2 test **%<0.001

portal vein 13.75

thrombosis

Focal hepatic | 10 (12.66%) 13 (30.95%) 8 (33.33%) %2 test *<0.05

lesion 7.91

Presence of OV | 0 29 (69.05%) 0 x2 test **%<0.001
88.90

Presence of FV | 0 0 22 (91.67%) %2 test **%<0.001
130.76

Plat/spl ratio 5.80+1.42 4.74+1.61 4.06+1.09 F-ratio **%<0.001
16.79

* P significant if <0.05 *** P significant if <0.001

Figure 4:-

(@)
A. Upper GIT endoscopy shows risky F2 intraluminal esophageal varices
B. Upper Gl endoscopy shows 4 cords of intraluminal F3 eophageal varices
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Figure 5:-
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Two upper GIT endoscopy show 2 large nodular grape like isolated gastric fundal varices IGV1

All variables that were found to be different between patients with and without large gastric fundal varices on
univariate analysis were included in a step-wise regression analysis to identify independent predictors for presence
of such varices. In this analysis only three predictor namely the presence of large fundal varices by abdominal CT,
presence of splenic hilar collaterals and platelet/splenic ratio were found to have highly significant independent
predictive value for the presence of those varices being 1312.64, 19.11 and 16.99 respectively (P< 0.001).

Receiver-Operating Characteristics curve (ROC curve) was done for all variables with statistically significant on
univariate analysis (Fig 6, 7)
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Figure 6:-
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Out of 24 patients with gastric fundal varices diagnosed by Upper GIT endoscopy, 22 cases were diagnosed by
Multidetector triphasic CT with 91.67% sensitivity and 100% specificity and area under the ROC curve 0.96,
P<0.001.Presence of spleno-renal and splenic hilar collaterals had area under the ROC curve 0.73, P<0.001 with
sensitivity 87.50% and specificity 58.68%.

Increase in splenic size as detected radiologically by measuring long axis of the spleen had area under the ROC
curve 0.85, P<0.001 at cut of value 18,4 Cm and sensitivity 75% and specificity 83.47%. Increase in splenic vein
diameter as measured by MIP reformatted CT image had area under the ROC curve 0.71, P<0.001 at cut of value 10
mm with sensitivity 45.83% and specificity 85.12
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Figure 7:-
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Increase in portal vein diameter as detected radiologically had area under the ROC curve 0.65, P<0.05 at cut of
value 13 mm with sensitivity of 95.83% and low specificity of only 26.45%. Reduction in platelet count had area
under the ROC curve 0.68, P<0.001with sensitivity 87.50% and specificity 42.98% with cut off value of platelet
count <93.000/ml

Decrease in platelet/splenic ratio had area under the ROC curve 0.77, P<0.001 at cut of value of 4.71 with sensitivity
of 75% and specificity of 67.77%

On the other hand, regarding the diagnosis of large esophageal varices out of 42 patients diagnosed by Upper GIT
endoscopy, only 29 cases were diagnosed by Multidetector triphasic CT with 69.05% sensitivity and 100%
specificity and area under the ROC curve 0.85, P<0.001.

Seventy four patients (51.04%) out of 145 found that MDCT is more preferable and accepted than endoscopy, only
22 (15.17%) patients found endoscopy more tolerable (due to good sedation with no IV iodinated dye
administration) and 49 patients (33.79%) show no preference between both techniques. The preference of CT as
imaging modality from the patient point of view was statistically significant p < 0.001

Discussion:-

Esophageal and gastric fundal varices, which can contribute to massive hemorrhage of the upper alimentary tract,
are the most common collateral vessels in cirrhotic patients with portal hypertension. An increasing number of
treatments, such as endoscopy and intravascular interventional techniques, require radiographic examination of the
varices. Thus, visualization of the originating veins of the inflowing vessels is crucial to guide further treatments
[25].
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We tried in this study to detect the value of Multidetector triphasic CT in diagnosis of large silent gastric fundal
varices as a non-invasive procedure and its acceptance to the patients. This study includes 145 patients with liver
cirrhosis (89 males, 56 females, age 43—73 years; mean 57.81 + 6.66.

Compared with other modalities used to evaluate varices, MDCT portography has proven to be the optimal imaging
technique, due to its high spatial resolution, rapid image acquisition, and powerful post processing of the imaging
data [26]. In this study, utilizing CT, the scanning series take very short time and most of the patients can withstand
single breath hold which makes the procedures and diagnostic quality much better. This was mentioned by Rydberg
et al. [27].who clarified that the rapid scanning capability of CT allows increased craniocaudal scanning range and
thinner slice acquisition in a single breath hold. This results in high spatial resolution and better depictions of fine
vasculature.

We found also the availability of precise MIP in sagittal and coronal planes raise the diagnostic performance in
visualization of gastric varices, esophageal varices as well as visualization of other portosystemic collaterals and this
was also reported by Nakayama et al. [28].and Ishikawa et al. [29].

In this study, using CT in detection of gastric varices showed high sensitivity, specificity and accuracy. Our
recorded sensitivity, specificity of CT in detection of gastric varices by single experienced radiologist were 91.67%
and 100% respectively this was in agreement with Kodama et al. [30].and Mifune et al. [31] who clarified the
important advantage of multi-detector row CT, which permits routine use of very thin collimation for imaging the
portosystemic collateral vessels whereas collateral vessels can now be demonstrated without the risk, discomfort and
invasiveness of catheterization.

On the other hand, regarding the diagnosis of large esophageal varices, using Multidetector CT the sensitivity and
specificity were 69.05 % and 100% respectively with relatively low sensitivity with many cases only diagnosed by
endoscopy this may be explained by their mural location and the absence of adjacent adipose tissue [21]. One the
other hand, the sensitivity and specificity were 94.8%, 98.5%, for radiologist A and 99.4%, 99.6% for radiologist B
in another study done by ELKammash et al. [32].

This study revealed that, the presence of large fundal varices by abdominal CT, presence of splenorenal collaterals
and platelet/splenic ratio were found to have highly significant independent predictive value for the presence of
those large gastric varices by endoscopy also, multidetector triphasic CT was able to detect the feeding and draining
variceal vessels, yet it could not detect the direction of blood flow within the portosystemic collaterals which is
considered as a technically related drawback, This limitation was mentioned also by Chen et al. [26].

Different from esophageal varices, gastric varices are usually associated with spontaneous splenorenal or gastrorenal
shunts (GRSs). These shunts, collectively described as GRSs, usually connect through the inferior phrenic or
suprarenal vein to the left renal vein. The present data revealed that such collaterals were present in 87.5% in
patients with large gastric fundal varices in relation to 66.67% in patients with large esophageal varices and only
27.85% in group (1) with no or small varices which was higher figure than previously reported by Chang et al. who
detected that 60-85% of gastric varices were associated with GRS, in comparison with 17-21% of esophageal
varices.[33].

Bolongesi et al. [34] and Yen et al.[35]demonstrated that the diameters of portal vein and splenic vein were the key
criteria for diagnosis of PHT and that there was a linear correlation between the diameters and severity of PHT.
However Li et al. [36] reported that the diameter of PV and SV were not sensitive enough to be used as markers of
PHT severity. In this study, the sensitivity of portal vein diameter was 95.83 % with low specificity (only 26.4%)
while the sensitivity and specificity of splenic vein diameter was 45.83% and 85.12% respectively.

Because of the significant difference in SV diameter between patients with and without esophageal and gastric
fundal varices, the SV diameter measurements can be used as criteria to predict the presence of varices with a cut-
off SV diameter of 10 mm for differentiating PHT with and without esophageal and gastric fundal varices based on
the present data and using ROC analysis and this in agreement of study done by Zhou et al.[37]. However in this
study, SV diameter failed to be independent predictors for presence of such varices.
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Endoscopy is the gold standard in the diagnosis and management of gastroesophageal varices; however, the use of
endoscopy as a method of screening is limited, due to its invasive, expensive, need sedation, and patients poor
acceptance of the procedure [38, 39]. The preference of CT as imaging modality over endoscopy from the patient
point of view as initial tool was statistically significant p<0.001. This was in agreement with Kodama et al. and
Kang et al. who stated that CT is better tolerated by most of patients than endoscopy [30, 40].

Screening for the presence of esophageal or gastric varices in risky patients is mandatory for initiating primary
prophylaxis in such patients, with the choice dependent on clinical, radiological and endoscopic findings [41]. Also,
performing endoscopic sclerotherapy without prior knowledge of whether the patient possesses gastric shunt, may
easily lead to sudden mortality due to ectopic embolisation [42].

Like other CT, it has the advantage of being a readily available, noninvasive and rapid procedure while providing
information regarding disease etiology [43], possibility for recently developed HCC [12]. And other associated
pathologies.

The ongoing rapid technical evolution in multidetector CT technology with introduction of 64 and 128 row
multidetector machines with multiplanar reconstruction will expand more and more the application of CT for
evaluating patients with liver cirrhosis.

References:-

1. Brown JJ, Naylor MJ, and Yagan N. “Imaging of hepatic cirrhosis,” Radiology 1997, 202, (1), 1-16.

2. Sangster G. P, Previgliano C.H, Nader M, Chwoschtschinsky E, Heldmann M.G. MDCT Imaging Findings of Liver
Cirrhosis: Spectrum of Hepatic and Extrahepatic Abdominal Complications HPB Surgery Volume 2013 (2013),
Article ID 129396, 12 pages

3. Moubarak E, Bouvier A, Boursier J, Lebigot J, Ridereau-Zins C, Thouveny F, Willoteaux S, Aubé C. Portosystemic
collateral vessels in liver cirrhosis: a three-dimensional MDCT pictorial review. Abdom Imaging 2012; 37: 746-766.

4. Szczepanik AB, Proniewski J, Huszcza S. Portal venous system after endoscopic sclerotherapy of esophageal varices
in patients with liver cirrhosis prospective study with Doppler sonography. Hepatogastroenterology 2005.; 52:
1448-1451.

5. Gaol, Yang F, Ren C, Han J, Zhao Y, Li H. Diagnosis of cirrhotic portal hypertension and compensatory circulation
using trans splenic portal scintigraphy with (99m)Tc-phytate. J Nuc Med 2010; 51: 52-56.

6. Sarin SK, Lahoti D, Saxena SP, Murthy NS, Makwana UK. Prevalence, classification and natural history of gastric
varices: a long-term follow-up study in 568 portal hypertension patients. Hepatology 1992; 16 : 1343-1349.

7. Rockey DC. Management of gastric varices. Gastroenterology 2001; 120:1875-1876.

8. Tan PC, Hou MC, Lin HC, Liu TT, Lee FY, Chang FY, Lee SD. A randomized trial of endoscopic treatment of acute
gastric variceal hemorrhage: N -butyl-2-cyanoacrylate injection versus band ligation. Hepatology 2006; 43(4): 690 -
697.

9. Hou MC, Lin HC, Lee HS, Liao WC, Lee FY, Lee SD. A randomized trial of endoscopic cyanoacrylate injection for
acute gastric variceal bleeding: 0.5 mL versus 1.0 mL.Gastrointest Endosc 2009; 70: 668 675.

10. Carbonell N, Pauwels A, Serfaty L, Fourdan O, Levy VG, Poupon R. Improved survival after variceal bleeding in
patients with cirrhosis over the past two decades. Hepatology. 2004; 40: 652—659.

11. Stokkeland K, Brandt L, Ekbom A, Hultcrantz R. Improved prognosis for patients hospitalized with esophageal
varices in Sweden 1969-2002. Hepatology. 2006; 43: 500-505.

12. Chang CJ, Hou MC, Liao WC, Lee FY, Lin HC, Lee SD. Risk factors of early re-bleeding and mortality in patients
with ruptured gastric varices and concomitant hepatocellular carcinoma. J Gastroenterol (2012) 47:531-539

13. Lang BH, Poon RT, Fan ST, Wong J. Outcomes of patients with hepatocellular carcinoma presenting with variceal
bleeding. Am J Gastroentrrol. 2004 Nov; 99(11): 2158-65.

14. Chen CH, Sheu JC, Huang GT, Lee HS, Yang PM, Wong JM, Chen DS. Characteristics of hepatocellular carcinoma
presenting with variceal bleeding. J GastroenterolHepatol. 1998; 13(2): 170-4.

15. Kim T, Shijo H, Kokawa H, Tokumitsu H, Kubara K, Ota K, Akiyoshi N, lida T, Yokoyama M, Okumura. Risk
factors for hemorrhage from gastric fundal varices. Hepatology 1997; 25: 307-312.

16. Quiroga Gomeza S, Pérez Lafuentea M, Abu-Suboh Abadiab M, Castell Conesa J. Gastrointestinal bleeding: The role
of radiology. Radiologia. 2011;53(5): 406-420

17. Bruix J and Sherman M, “Management of hepatocellular carcinoma: an update,” Hepatology, 2011; 53(3): 1020-
1022.

18. Brancatelli G., Baron RL, Peterson MS, Marsh W. Helical CT screening for HCC in patients with Cirrhosis:
Frequency and causes of False-Positive interpretation. AJR 2003; 1SO: 1007-1014.

1360



ISSN 2320-5407 International Journal of Advanced Research (2016), VVolume 4, Issue 6, 1349-1361

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Hayashida M, Ito K, Fujita T, Shimizu A, Sasaki K, Tanabe M, Matsunaga N. Small hepatocellular carcinomas in
cirrhosis: differences in contrast enhancement effects between helical CT and MR imaging during multiphasic
dynamic imaging. MagnReson Imaging. 2008; 26(1): 65-71.

Pugh RNN, Murray-Lyon IM, Dawson JL, Pietroni MC, Williams R. Transection of esophagus for bleeding
esophageal varices. Br J Surg. 1973; 60: 646-9

Cho KC, Patel YD, Wachsberg RH, Seeff J. Varices in Portal Hypertension: Evaluation with CT. RadioGraphlcs
1995; 15(3): 609-622

Idezuki Y. General rules for recording endoscopic findings of esophagogastric varices (1991): Japanese Society for
Portal Hypertension. World J Surg 1995; 19: 420423

The Japan Society for Portal Hypertension: the general rules for study of portal hypertension. 2nd ed. Tokyo:
Kanehara; 2004. p. 37-38.

Hashizume M, Kitano S, Yamago H, Koyanagi N, Sugimachi K. Endoscopic classification of gastric varies.
Gastrointest Endosc. 1990; 36:276-80.

Nazyrov FG, Deviatov AV, Babadzhanov AKh, Sultanov SA. Specific development and course of portal
hypertension complication in patients with hepatic cirrhosis of HBV and HCV etiology. VestnKhirlm | 1Grek.2011;
170(1): 22-29.

Chen TW, Yang ZG, Li X, Wang QL, Qian LL, Wang RR. Evaluation of entire gastric fundic and esophageal varices
secondary to posthepatitic cirrhosis: portal venography using 64-row MDCT. Abdom Imaging. 2010; 35(1): 1-7.
Rydberg J, Buckwalter KA, Caldemeyer KS, et al. Multisection CT: scanning techniques and clinical applications.
Radiographics. 2000; 20: 1787-1806.

Nakayama Y, Imuta M, Funama Y, Kadota M, Utsunomiya D, Shiraishi S, Hayashida Y, Yamashita Y. CT
portography by multidetector helical CT: comparison of three rendering models. Radit Med 2002; 20: 273-279.
Ishikawa T, Ushiki T, Mizuno Ki, Togashi T, Watanabe K, Seki K, Ohta H, Yoshida T, Takeda K, Kamimura T. CT-
maximum intensity projection is a clinically usefulmodality for the detection of gastric varices. World J
Gastroenterol2005; 11(47): 7515-19.

Kodama H, Aikata H, Takaki S, Azakami T, Katamura Y, Kawaoka T, Hiramatsu A, Waki K, Imamura M,
Kawakami Y, Takahashi S, Toyota N, Ito K, Chayama K. Evaluation of portosystemic collaterals by MDCT-MPR
imaging for management of hemorrhagic esophageal varices. Eur J Radiol 2010; 76(2): 239-45.

Mifune H, Akaki S, Ida K, Sei T, Kanazawa S, Okada H. Evaluation of esophageal varices by multidetector raw CT,
correlation with endoscopic red color sign. Acta Med Okayama 2007; 61(5): 247-54.

ELKammash T, ELFiky I, Zaiton F, Khorshed SE. Diagnostic performance of multidetector computed tomography in
the evaluation of esophageal varices. The Egyptian Journal of Radiology and Nuclear Medicine 2016; 47(1): 43-51.
Chang CJ, Hou MC, Liao WC, Chen PH, Lin HC, Lee FY, Lee SD Management of acute gastric varices bleeding.
Journal of the Chinese Medical Association 2013, 76: 539-546.

Bolognesi M, Sacerdoti D, Merkel C, Bombonato G, Gatta A. Noninvasive grading of the severity of portal
hypertension in cirrhotic patients by echo-color-Doppler. Ultrasound Med Biol. 2001; 27(7): 901-7.

Yin XY, Lu MD, Huang JF, Xie XY, Liang LJ. Color Doppler velocity profile assessment of portal hemodynamics in
cirrhotic patients with portal hypertension: correlation with esophageal variceal bleeding. J Clin Ultrasound. 2001;
29(1): 7-13.

Li FH, Hao J, Xia JG, Li HL, Fang H. Hemodynamic analysis of esophageal varices in patients with liver cirrhosis
using color Doppler ultrasound. World J Gastroenterol. 2005; 11(29): 4560-5.

Zhou HY, Chen TW, Zhang XM, Wang LY, Zhou L, Dong GL, Zeng NL, Li H, Chen XL, Li R. The diameter of the
originating vein determines esophageal and gastric fundic varices in portal hypertension secondary to posthepatitic
cirrhosis. CLINICS. 2012; 67(6): 609-614

Eisen GM, Eliakim R, Zaman A, Schwartz J, Faigel D, Rondonotti E, Villa F, Weizman E, Yassin K, deFranchis R.
The accuracy of PillCam ESO capsule endoscopy versus conventional upper endoscopy for the diagnosis of
esophageal varices: a prospective three-center pilot study. Endoscopy 2006;38:31-5.

Terayama N, Matsui O, Kobayashi S, Sanada J, Gabata T, Koda W, Minami T. Portosystemic shunt on CT during
arterial portography: prevalence in patients with and without liver cirrhosis, Abdom. Imaging 2008; 33(1): 80-6.
Kang HK, Jeong Y'Y, Choi JH, Choi S, Chung TW, Seo JJ, Kim JK, Yoon W, Park JG. Three-dimensional multi-
detector row CT portal venography in the evaluation of portosystemic collateral vessels in liver cirrhosis.
RadioGraphics 2002; 22: 1053-61

Triantafyllou M, Stanley AJ. Update on gastric varices. World J Gastrointest Endosc. 2014, 16; 6(5): 168-175

Wu Q, Shen L, Chu J, Ma X, Jin B, Meng F, Chen J, Wang Y, Wu L, Han J, Zhang W, Ma W, Wang H, Li H.
Uncommon Portosystemic Collateral Circulation In Hepatic Cirrhosis. Oncology Letters. 2015; 9: 347-350.

Laing CJ, Tobias T, Rosenblum DI, Banker WL, Tseng L, Tamarkin SW. Acute gastrointestinal bleeding: emerging
role of multidetector CT angiography and review of current imaging techniques. RadioGraphics 2007; 27(4): 1055—
1070.

1361



