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INTRODUCTION: 
Portal hypertension is dened as a hepatic venous pressure gradient 
(HVPG) above 5 mmHg and is a serious complication of cirrhosis. 
When the hepatic venous pressure gradient increases above 10mmHg, 
it leads to the development of complications of portal hypertension in 
the form of ascites and/or esophageal and gastric varices (1,2). 
Gastroesophageal varices are the most recognized portosystemic 
collaterals because their rupture results in dangerous variceal bleeding, 
which is considered as the commonest lethal complication of portal 
hypertension (3). Esophagogastroduodenoscopy (EGD) is the gold 
standard in the diagnosis of gastroesophageal varices; however, the use 
of endoscopy as a method of screening is limited because it is invasive, 
expensive, needs sedation and there is poor acceptance of the 
procedure by patience (4,5). To limit the number of patients who 
undergo endoscopic screening, a noninvasive, less expensive and well 
tolerated test for diagnosis of varices with high sensitivity and 
specicity is needed. Computed tomography (CT) imaging is 
noninvasive, does not necessitate sedation, and allows accurate 
assessment of variceal site and size, and it is also better tolerated by 
most of the patients than endoscopy. With rapid evolution of CT 
technology, especially the introduction of multi-detector computed 
tomography (MDCT) imaging with its multiplanar capabilities, 
esophageal, paraoesophageal and gastric varices as well as other 
portosystemic shunts can be progressively recognized in patients with 
liver cirrhosis (6,7).The primary objective of the study was to study the 
agreement between MDCT and endoscopy in diagnosing 
gastroesophageal varices in patients of chronic liver disease with 
portal hypertension, keeping endoscopy as gold standard.

MATERIALS AND METHODS: 
Institutional Review Board approval was taken for this prospective 
cross-sectional study. Informed consent was taken from all the patients 
before they underwent CT. all patients with liver Data set consists of 
cirrhosis who underwent triple phase CT from the department of 

Radio-Diagnosis of Amrita Institute of Medical Sciences research 
Centre, Kochi and Endoscopy from the Department of Gastro-
medicine of Amrita Institute of Medical Sciences research Centre, 
Kochi during the period of 2018-2020. MDCT was done rst followed 
by Endoscopy. A total of 29 patients with liver cirrhosis were included 
in study. All the patients with chronic liver disease and portal 
hypertension who were willing to undergo MDCT and Endoscopic 
evaluation were included in the study. The patients with active 
gastrointestinal hemorrhage, history of endoscopic variceal ligation, 
history of adverse reactions to iodinated contrast agent, with known 
congenital anomalies of the portal vein and patients who refused to do 
endoscopy after CT angiography were excluded. 

All CT examinations were performed using 256 slice MDCT 
(Brilliance-iCT;Philips Healthcare, Cleveland, OH) after intravenous 

TMinjection of non-ionic iodinated contrast agent, Iohexol (Omnipaque  
350, GE Healthcare, Princeton, NJ) over a period of 25 seconds. A 
1.5mL/Kg body weight of the contrast was administered to the 
patients. The contrast was injected using power injector (OptiVantage, 
Guerbet, OH). Bolus triggering was used to obtain the contrast 
enhanced phases. The region of interest was placed over descending 
thoracic aorta, 2cm proximal to the diaphragm and scanning was 
initiated after the threshold of 100 HU was reached. Arterial dominant 
phase images were acquired at 25 seconds, portal dominant phase 
images were acquired at 45 seconds and delayed hepatic venous phase 
images were acquired at 100 seconds after the injection. All scans will 
be performed utilizing the high-quality scan mode, at 1.25-mm slice 
thickness, and reconstruction Intervals of 0.625 mm for portal venous 
phase imaging. Images were transferred to a workstation and 
multiplanar reformation (MPR) images were obtained in coronal and 
sagittal sections at 1-mm thickness in the region where varices will be 
detected. The portal dominant phase images of enhanced CT images 
was used for evaluation of the esophageal varices in detail. All CT 
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images were interpreted by two independent radiologists (A and B). 
On MDCT images the following data was taken into consideration: 
Number of varices, size and diameter of varices and then Grading of 
esophageal varices was done by MDCT according to classication 
proposed by Shimizu et al. (8). Grade 0: no varices visualization on the 
inner surface of the esophagus, Grade 1: one varix less than 5 mm in 
diameter detected on inner surface from the esophagus, Grade 2: 
several varices less than 5 mm detected on the inner surface from the 
esophagus, and Grade 3: one varix 5 mm or greater or several varices 
occupy more than half of the circumference of the esophagus. All the 
patients underwent Upper GIT endoscopy within 2 weeks following 
CT study; for the grading of varices and presence or absence of RC 
sign.

Figure 1:

A 66-years-old male patient  with cirrhosis and portal hypertension 
and esophageal varices. (a) CT axial reformat post-contrast portal 
venous phase image shows enhanced intraluminal esophageal varices 
involving almost the whole circumference of the inner surface of lower 
esophagus with large varix measuring 9 mm in diameter (yellow 
arrow) (Grade 3). (b) CT saggital reformat shows enhanced vascular 
structures in the esophageal lumen (yellow arrow). (c) CT coronal 
reformat images show a large palisade vein coursing from the lower 
esophagus down to the gastric region with diameter of 9mm. (d) Upper 
GIT endoscopy shows multiple lobulated submucosal esophageal 
varices (grade 3 (CT Score 3, endoscopy grade 3, RC 0).

STATISTICAL ANALYSIS:
 Statistical analysis was done using IBM SPSS 20. (SPSS Inc, Chicago, 
USA). To test the statistical signicance of the difference in the 
association between the categorical variable Chi square test with 
shers exact test was used. To nd out the accuracy of MDCT ndings 
of Radiologists 1 and 2 with respect to endoscopy ndings, McNemar's 
chi square test with validity parameters such as Sensitivity, Specicity, 
Positive predictive value, Negative predictive value and accuracy was 
computed. The inter-observer agreement for grading of varices 
between MDCT and endoscopy are studied by Cohens Kappa. A P-
value of <0.05 was considered as statistically signicant

RESULTS: 
The mean age of patients was 60.48±9.72years (Male: Female: 24:5). 
MDCT compared to endoscopy with endoscopy as gold standard for 
the detection and grading of esophageal varices showed a sensitivity 
76.7%, specicity 93%, PPV91.6%, NPV93.9% and accuracy 89.7% 
according to Radiologist A and a sensitivity of 79%, specicity 93.4%, 
PPV81.4%, NPV93.1% and accuracy 89.6% according to Radiologist 
B. The inter-rater agreement between the MDCT read by Radiologist A 
and upper GI endoscopy was substantial agreement with a kappa value 
of 0.716, between Radiologist B and upper GI endoscopy was also 
substantial agreement with a kappa value of 0.720, and between 
Radiologist A and B there was a perfect agreement with a kappa value 
of 0.808 (Table 1). The accuracy for detection of high grade (i.e, grade 
2 and 3) by both the Radiologists was higher as compared to low grade 
varices (grade 0 or 1) ( Figure 2). MDCT also detected various 
extraluminal ndings like para esophageal varices in 16 (55.2%) cases, 
gastric fundus varices in 9 cases (26%) and splenorenal collaterals 
were seen in 3 cases (10.3%), palisade vein dilatation was +ve in 
9(31.1%) cases, -ve in 20 (68.9%) cases. 3 cases 910.3%) of HCC were 
incidentally found during examination.

Table 1: Inter-rater agreement between radiologist A and B and 
endoscopy regarding detection and grading of esophageal varices.

Figure 2: Comparison of the accuracy of Radiologist A and B in 
detecting the grades of varices, keeping endoscopy as gold 
standard.

DISCUSSION
Variceal bleeding is a serious adverse event in patients with liver 
cirrhosis. Patients survive the 1st episodes of variceal bleeding have a 
greater than 60% risk of recurrent hemorrhage within 1st year of 
recurrent episode (9).  Out of the evaluated patients ,24(82.8%) were 
males and 5(17.2%) were females. The study group had age 
distribution between 40 and 80 years, with mean age 60.48±9.01 years. 
MDCT ndings were read by two different radiologist-Radiologist A 
and B, one with 25years of experience and other with about 10 years of 
experience in radiology. Both the radiologists were blinded to the 
results and the grading given by the endoscopy for esophageal varices. 
Once the readings were done by both the radiologists, the results were 
compared with those of endoscopy results and with each other. The 
difference between radiologists A and B in detecting different grades 
of esophageal varices was insignicant. Also, there was a good 
agreement between radiologists A, B and upper GIT endoscopy 
regarding detection and grading of esophageal varices.This agreement 
study was similar to the article by Tarek ELKammmash (10) et al to 
evaluate the role of multidetector computed tomography (MDCT) in 
evaluation of esophageal varices (EV). In examining presence or 
absence of palisade vein dilatation, we found that palisade vein is 
present in 10 of the cases and absent in 19 cases. On correlation of these 
negative cases with the grade of varices, we found these cases either do 
not have varices or low grade varices. In contrary, we found that cases 
which were evaluated as positive for presence of palisade vein tend to 
have higher grade varices. Also, we observed that there is increase in 
the degree of vein dilatation with increasing grades of EV (p < 0.01). 
These highly signicant correlation results were in agreement with 
those of Dessouky and Abdel Aal. (11). A prominent conclusion made 
in our study was that the agreement between the endoscopy and MDCT 
for the detection of high-grade varices (grade II and III combined) is 
very good(kappa value>0.81). The high-grade varices are also 
clinically signicant, being associated with a high risk of upper GI 
bleed. Due to the high degree of agreement, MDCT follow-up of these 
varices is therefore adequate and invasive endoscopy can be avoided 
purely for screening purposes. Regarding the incidental detection of 
other portosystemic collaterals, in our study we were able to detect the 
presence of paraesophageal varices in 16 cases, gastric fundus varices 
in 9 cases, whereas splenorenal collaterals were seen in 3 cases. The 
advantage of high speed multidetector CT is that it was able to identify 
them and differentiate them from esophageal varices, while on 
endoscopy only esophageal varices can be visualized and this was in 
agreement with Kodama et al. (6) and Mifune et al. (12) who claried 
the important advantage of multi-detector row CT over single-detector 
row helical CT and conventional portography is the increased speed of 
scanning, 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. In addition to these other 
portosystemic shunts, MDCT was able to diagnose 3 cases of HCC 
within cirrhotic liver patients and differentiate those from another case 
of simple hepatic cyst during its routine protocol scanning for 
esophageal varices and this gives other advantage of MDCT over 
endoscopy and other invasive procedures. And this was in agreement 
with Kim et al. (13), who stated that considering the high cost of 
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Observers Inter-rater agreement
Kappa p-value

Radiologist A versus upper GI endoscopy 0.716 1.000
Radiologist B versus upper GI endoscopy 0.720 1.000
Radiologist A versus Radiologist B 0.808 1.000
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performing multiple tests and the relative invasiveness of endoscopy, a 
single noninvasive surveillance tool for both varices and HCC may be 
important.

CONCLUSION:
MDCT is a good replacement of endoscopy for the evaluation of 
gastroesophageal varices, especially for high grade varices. MDCT 
can reliably detect high grade varices (grade 2 and 3) with a high 
degree of agreement with endoscopy. Patients with low grade varices 
(grade 0 and 1) can be followed up on MDCT (after an initial 
endoscopy conrmation)-in order to detect progression to grade 2/3. 
MDCT helps in detection of other extra-luminal ndings like HCC, 
other portosystemic collaterals, which can be a useful guide to plan 
BORTO procedure.
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