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Abstract 

Introduction: Number of non-invasive tests of fibrosis has shown favorable results in identifying patients with portal 
hypertension and large varices. On the other hand, the performance of non-invasive tests is suboptimal and often 
unclear. Aims & Objectives: Authors aimed to compare serum marker based indices and portal vein diameter assessed 
by ultrasound in portal hypertension due to chronic liver diseases for prediction of large oesophageal varices graded on 
endoscopy. Methods & Study Design: In this case control study, 30 patients with large varices were compared with 27 
controls with suggestion of either portal hypertension or fatty liver disease. Ultrasound was the sole modality to 
measure portal vein diameter and assess blood flow in the splenic and portal veins to rule out thrombosis. Liver was 
evaluated as normal, fatty liver and cirrhosis based on sonography features. Serum markers were used to derive indices 
APRI, FiB4, Forn's Index, and Lok Score. Data analysis was done by using SPSS software for computation of Area under 
Receiver Operative Curve values. Results: The mean portal vein size did not suggest portal hypertension in control 
group (criteria>13mm). The mean portal vein diameter of large varices was (13.03±2.03) mm. Area under Curve plotted 
for all non-invasive parameters of portal hypertension with 95% CI revealed that portal vein was significantly better 
than serum-based markers.(p=<0.0001). Conclusion: Forns index, APRI, FIB-4 and APRI, LOK were less accurate non-
invasive markers to predict large oesophageal varices as compared to portal vein diameter. 
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INTRODUCTION  

Currently, upper gastrointestinal endoscopy is the gold standard for screening and is recommended to be 

performed every 2 years in patients without varices and yearly in those with small varices [1]. However, 

this procedure is invasive, not comfortable under topical anesthesia as well as not cost effective, especially 

in a resource limited set up or inability to perform endoscopy for other reasons. In portal hypertension, 

half of these patients will not develop varices in 10 years and therefore may undergo screening, 

unnecessarily. Hence, search for prediction varices by non-invasive methods is continuously goes on in 

patients with cirrhosis [2]. 

Portal hypertension is defined by an increased pressure gradient between the portal vein and inferior 

vena cava (N < 5 mmHg). The most reliable and gold standard method to evaluate the presence and 

severity of portal hypertension is hepatic venous portal pressure gradient. (HVPG) [3]. 

A normal HVPG is between 1 and 5 mmHg [4,5]. Portal hypertension is present if the HVPG is ≥6 mmHg. 

Portal hypertension is clinically significant when the HVPG is ≥10 mmHg, when varices may develop. Portal 

pressure exceeding 10 mmHg is considered as clinically significant portal hypertension (CSPH). Once the 

HVPG is ≥12 mmHg, patients are at risk for variceal bleeding and the development of ascites [6]. 

However, the need for appropriate equipment, reliable expertise and their ready availability in addition to 

the costs, have restricted its use outside Liver Units specifically devoted to the clinical management of 

portal hypertension. These factors result in its diminished applicability [7]. The procedure is not without 

pitfalls due to errors in measurement and interpretation. The procedure usually needs repetition to 

monitor treatment response [8].  

In recent years, a number of non-invasive tests of fibrosis have been studied in identifying patients with  
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portal hypertension and large varices. The latest Baveno VI consensus 
guidelines (2017) support the use of such tests as initial evaluation to 
select patients for varices screening. On the other hand, the 
performance of non-invasive tests in assessing the response to non-
selective beta-blockers is suboptimal and often unclear [9]. 

Due to the less accuracy of individual markers, scores or indices 
combining array of markers are being used due to “sufficient” 
diagnostic accuracy. APRI score is based on AST and platelet count. FIB-
4 score combines the platelet count, ALT, AST and age. Forns index is 
based on 4 parameters: age, platelet count, cholesterol and γ-glutamyl-
transferase (γ-GT)]. Lok index is an extrapolation of the APRI combining 
platelet count, INR and AST/ ALT ratio [10]. 

On the other hand, simple and single non-invasive method of assessing 
the portal vein size and flow characteristics also has been tested for 
this purpose [11]. 

AST-to-platelet ratio was introduced (2003) by Wai et al to identify 
chronic liver disease patients with significant fibrosis and cirrhosis; with 
a high accuracy rate [12]. A recent large meta-analysis study published 
by Lin ZH et al (2011) concluded that APRI can identify hepatitis C-
related fibrosis with a moderate degree of accuracy [13].  

Fibro Test is a composite of five serum markers (alpha-2-
macroglobulin, apolipoprotein A1, haptoglobin, γ-glutamyl 
transpeptidase {GGT}, and bilirubin) associated with hepatic fibrosis, 
which was developed by Poynard et al [14]. 

Many researchers have validated this test in several liver diseases, 
including chronic hepatitis [14-16]. 

Aims and Objectives 

Authors aimed study and compare the performance and utility of 
serum marker based indices and portal vein diameter assessed by 
ultrasound in patients of portal hypertension due to chronic liver 
diseases in prediction of large oesophageal varices; graded on 
endoscopy. 

MATERIAL AND METHODS 

Written and informed consent was taken from each patient enrolled in 
this study after approval from institutional ethics committee. 

The study was undertaken at tertiary referral hospital affiliated to 
medical college in Pune India. It was a prospective case control study 
undertaken during January 2017 to September 2017 after ethics 
committee approval. Thirty patients having signs of portal 
hypertension with chronic liver disease and presence of large 
oesophageal varices on endoscopy were included. Twenty-seven age 
and sex matched controls that were endoscoped after clinical and 
ultrasound assessment suggested either fatty liver or portal 
hypertension. Out of 27 controls, only 8 patients had early varices. 

All the patients underwent detailed clinical evaluation which included 
details of alcoholism, jaundice, ascites, pedal edema and 
gastrointestinal bleed. Icterus, ascites, splenomegaly and hepatic 
encephalopathy were noted if present. Appropriate investigations, 
ultrasound abdomen and gastroscopy performed on all patients. Portal 
hypertension was diagnosed primarily on clinical, laboratory and 
ultrasound finding. Hemoglobin, platelet count, prothrombin time, 
blood urea, serum creatinine, serum cholesterol, liver function tests 
including serum bilirubin, albumin and transaminases were estimated. 
Child Turcotte Pugh class was noted. Serology for hepatitis B and C was 
done. At ultrasonography; the portal vein diameter was noted. Blood 
flow in portal and splenic veins was assessed and liver architecture was 
noted to categorise it as normal, fatty liver and cirrhosis. Oesophageal 

varices were detected on endoscopy and graded as large according to 
AASLD classification [17]. 

Those presenting with variceal bleed, or history of sclerotherapy or 
band ligation, portal vein thrombosis, gastrooesophageal varices, and 
patients on current or past treatment with beta-adrenergic receptor 
blockers, hepatocellular carcinoma were excluded from the study. 
Pregnant and lactating women were also excluded.  

Serum markers were used to derive indices APRI- (Aspartate 
aminotransferase to platelet ratio index), FiB4- (Fibrosis 4 score.), 
Forn's Index, Lok Score. 

1) APRI- [(AST/ULN) *100]/ platelet count 109/L] 

(ULN= upper limit of normal)  

2) FiB4 = [age(years)*AST (IU/L)]/ platelet count (109/L) *ALT 
(IU/L)1/2]   

3) Forn's Index= 7.811 -3.131 *In [platelet count (109/L)] 
+0.781* In [GGT(IU/l)] +3.467* In[age(years))]-
0.014[cholesterol (mg/dl)] 

4) Lok Score- log odds = -5.556 -0.0089* platelet count 
(103/mm3) + 1.26 * (AST/ALT) +5.27* INR; 

Lok= [exp (log odds)]/ [1+exp (log odds)] 

Fujinon EG-201 FP video gastroscope was used for endoscopy after 
taking informed written consent from each patient for the procedure 
under topical anaesthesia of oropharynx. 

Statistical Analysis 

Data analysis was done by using SPSS (statistical Package for the Social 
Science) software version 17. SPSS showed the values for Area under 
Receiver Operative Curve (AUROC/AUC). The demographic variables 
for sensitivity and specificity were calculated as the percentage. 

OBSERVATIONS AND RESULTS 

The results and observations were tabulated with mean and standard 
deviations, p values as indicated for analysis. The demographic data 
and laboratory parameters of all patients are depicted in table-1. The 
mean age was 44.63 years and all of them had mean values for 
indicative of liver dysfunction with thrombocytopenia; however, means 
of PT/INR, GGT, and Cholesterol values were not affected. The mean 
portal vein size in control group did not suggest portal hypertension 
(criteria>13mm) [6].  

Clinical data on all patients with large oesophageal varices and 
comparison of demographics and various laboratory parameters 
between large varices and control group were tabulated as in table-1. 

The comparison between large oesophageal varices and control group 
showed that except portal vein size, all other parameters were not 
significantly different. The mean portal vein diameter in control group 
(9.87 ±2.46) was significantly lower than varices group (p=<0.0001) in 
comparison with large varices having mean variceal size larger 
(13.03±2.03) mm. 

The serum markers based indices were compared between large 
oesophageal varices and control group. There was no statistically 
significant difference (p<0.05). The Forn’s index, which is based on 
platelets, GGT and cholesterol values; was found to be better than the 
other thee indices (p=0.57). APRI was next better (p=0.78). 
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Table 1: Demographic parameters between large oesophageal varices and control group 

Parameter Large varices (n=30) Control (n=27) P Value 

Mean SD Mean SD   

Age (Yrs) 45.7 14.13 43.44 9.83 0.49 

SEX (M: F) 26/4   24/3   0.48 

Alcohol abuse  19   12   0.13 

HBsAg +ve 5   2   0.6 

Total bil. (mg/dl) 1.77 1.35 1.18 1.07 0.3 

ALT (IU/L) 41.36 19.14 40.6 21.31 0.89 

AST (IU/L) 87.73 40.88 79.59 31.31 0.85 

ALP (IU/L) 109.41 49.43 121.79 75.59 0.46 

Platelet(109/L) 97.7 35.82 211.74 46.42 0.2 

PT/INR (IU/L) 1.42 0.43 1.34 0.33 0.44 

GGT (IU/L) 72.33 35.05 82.3 26.16 0.23 

Serum albumin 3.85 0.61 3.06 0.78 0.61 

Cholesterol 115.07 33.69 118.74 35.93 0.69 

PV size (mm) 13.03 2.03 9.87 2.46 <0.0001 

 
Table 2: Comparison of Serum markers for detection of large oesophageal varices 

Parameter Large varices (n=30) Control (n=27) MW test 

Z Value 

P Value 

Mean SD Mean SD 

APRI score 3.04 1.99 2.84 1.82 0.28 0.78 

FiB4 score 6.49 4.34 6.09 4.22 0.17 0.87 

Forn's score 8.35 1.22 8.07 1.84 0.57 0.57 

LoK score 0.89 0.14 0.87 0.18 0.11 0.91 

                         MW- Mann Whitney Test 

Area under Curve plotted for all non-invasive parameters of portal 
hypertension with 95% CI revealed that portal vein was significantly 
better than serum-based   markers. ((p=<0.0001) 

Forn’s index scored better than other three serum markers (p=0.57). 

The predictive role of non-invasive markers is shown in table-3; which 
indicated than portal vein diameter was better in positive and negative 
prediction of oesophageal varices as compared to serum markers. 
Similarly, portal vein diameter had better sensitivity and specificity in 
detection of oesophageal varices than serum markers. 

Table 3: Comparison of Non-Invasive Markers for their value in detection of large varices 

Parameters cut off 
point 

AUC PPV (%) NPV (%) Sensitivity (%) Specificity (%) 

PV diameter (mm) ≥ 10.5 0.84 74.3 81.8 86.7 76.7 

APRI score ≥ 1.845 0.6 56.7 51.9 58.7 53.9 

FIB-4 score ≥ 4.865 0.54 54.4 50.2 53.5 50.2 

FORN score ≥ 7.905 0.64 65.5 60.7 65.3 62.8 

LOK score ≥ 0.945 0.51 51.6 46.2 53.3 44.4 

 
The AUC for portal vein diameter (0.84) shown in figure 1 is reflecting 
the significance of p=<0.0001. 

DISCUSSION 

In the present times, endoscopy has been the gold standard modality 
in identifying oesophageal varices [18]. However; many studies have 
identified noninvasive markers predicting the presence and grades of 
oesophageal varices [19-26]. 

Oesophageal varix (OEV) is the result of spontaneous formation of 
collateral vessels between oesophageal veins and portal vein via the 
left/short gastric veins. Thus, presence/absence of OEV may depend on 
existence of portal hypertension [21,22]. 

Cherian et al (2011) studied this subject on 229 subjects and concluded 
that the presence and higher grades of varices can be predicted by a 
low platelet count, Child-Pugh class B/C and spleen diameter [23]. 
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Figure 1: AUC for portal vein 

Sharma et al; in their prospective study (2007) found that platelet 
count and splenomegaly were independent predictors for presence of 
large oesophageal varices [24].  

Number of studies have revealed that multiple factors can be used in 
prediction of the presence of oesophageal varices like splenomegaly, 24 

Child Turcotte Pugh grading system[25] platelet count[25, 26] portal vein 
diameter,[27, 28] prothrombin time [28,29]; platelet count: spleen diameter 
ratio [20, 20]. 

Schepis et al (2001) reported their study on 143 consecutive 
compensated cirrhotic patients who underwent upper gastrointestinal 
endoscopy. Clinical, biochemical, ultrasonographic parameters were 
recorded. They concluded that compensated cirrhotic patients should 
be screened by upper gastrointestinal endoscopy when prothrombin 
activity less than 70%, platelet count less than 100 x 10(9)/L, and 
ultrasonographic portal vein diameter greater than 13 mm are 
observed, whereas those without any of these predictors should not 
undergo endoscopy. The contribution provided by portal doppler study 
with ultrasonographic parameters does not appear of practical utility 
[28]. Ying L et al published (2012) meta-analysis study on significant role 
of platelet count/spleen diameter ratio for diagnosis of oesophageal 
varices in cirrhosis [29]. 

Mandal L et al (2011) found good correlation of portal vein diameter 
and splenic size with gastro-oesophageal varices in cirrhosis of liver [30]. 

Zardi et al (2007) failed to confirm value of PVD in prediction of 
avarices when the cut-off was taken to be 13 mm in prevalently HCV-
related cirrhotic patients [31]. Manohar et al (2014) in their study of 143 
patients; ultrasound showing PVD > 13 mm was one of the 
independent criteria for presence of EV [32]. 

In our study, in univariate analysis size of PVD was correlated with the 
presence of large oesophageal varices.  

In most recent study reported by Chandail et al (2017), portal vein size 
was found to useful predictor of large varices [33].  Our study shows the 
similar results. 

In a study reported by Sudha Rani et al (2015) measurement of PVD (> 
13 mm) and ultrasound findings were independent non-invasive 
predictors for presence of oesophageal varices in patients with chronic 
liver disease with portal hypertension [34]. We found that portal vein 
diameter >13.03 mm±2.03 was independent marker for prediction of 
large oesophageal varices.  

Sirli R et al (2008) studied several non-invasive markers to assess the 
extent of fibrosis in chronic hepatitis C virus (HCV) infection. The serum 
markers (platelet count, APRI score, Forn’s score, Lok score, FIB-4, 
Transient Elastography [TE]) were compared with percutaneous liver 
biopsy (LB) to predict the extent of disease. All the evaluated tests had 
outstanding predictive value (AUROCs 0.839-0.979) [35].  

In our study, liver biopsy and elastography were not taken as variables, 
but portal vein size; and serum based indices were compared as an 
indirect evidence of portal hypertension due to liver fibrosis based on 
ultrasonographic evaluation. 

The reliability in variceal prediction for APRI, FIB-4, Lok, and Forn’s 
scores where all had low to moderate diagnostic accuracy in predicting 
presence or absence of varices in liver cirrhosis according meta- 
analysis study was reported (2005) by Han Deng et al [36]. 

However, a recent survey done by Qi X et al (2015) suggests that 
noninvasive diagnostic tests for varices in chronic liver diseases were 
rarely used in clinical practice [37].  

In another study conducted by Xiao G et al (2016) studied two markers 
i.e. APRI and FIB-4 on 2176 patients to correlate with liver fibrosis. 
However, these two models had very low accuracy in predicting HBV-
related liver fibrosis in HCC patients suggesting that liver fibrosis alone 
may not be the sole factor to influence the markers [38].   

In our study, we did not study this variate of HCC presence of which 
could have potential influence on these markers. 

Either large varices or small varices or both with the red signs are 
globally known as Varices Needing Treatment (VNT). There have been 
widespread researches regarding the use of non-invasive methods in 
diagnosing CSPH, leading to development of varices and VNT [38] and a 
study done on varices; by Velazquez et al (2017) has shown that 
sensitivity, specificity, PPV, NPV and AUC are nearly similar values, for 
serum based non-invasive markers and differences were not significant 
[39]. 

Limitations of the study 

The present study has some limitations. The sample size is modest 57. 
The non- invasive markers are linked to biochemical tests which can be 
affected by factors not related to liver fibrosis and portal hypertension. 
However, the strength of our study was marked by wider exclusion 
criteria and single observer imaging assessment of portal vein and liver 
architecture and endoscopies in assessing grades of varices, thus 
avoiding observer error. 

CONCLUSION 

In conclusion, the Forns index, APRI, FIB-4 and APRI, LOK were less 
accurate non-invasive markers to predict the large oesophageal varices 
in our patients as compared to portal vein diameter. The endoscopy 
remained the gold standard for detection of oesophageal varices. 

Conflict of Interest 

No conflicts of interest. 

Acknowledgement 

Statistical help from Dr. SL Jadhav from Department of Community 
Medicine at the same institute. 

 

 



 

 

52 

REFERENCES 

1. de Franchis R. Evolving consensus in portal hypertension. Report of the 
Baveno IV consensus workshop on methodology of diagnosis and therapy 
in  portal hypertension.  J Hepatol 2005; 43: 167–176 

2. Bleibe W, Chopra S, Curry MP Portal hypertension in adults, Up-to-date 
2017 Topic last updated: Jun 28, 2017 

3. Vanbiervliet G, Pomier-Layrargues G, Huet PM.; Invasive diagnosis of 
portal hypertension in cirrhosis: a critical evaluation of the hepatic venous 
pressure gradient measurement. Gastroenterol Clin Biol. 2005 Oct; 
29(10):988-96. 

4. Groszmann RJ, Wongcharatrawee S. The hepatic venous pressure gradient: 
--anything worth doing should be done right. Hepatology 2004; 39:280 

5. Pinzani M, Rosselli M, Zuckermann M. Liver cirrhosis. Best Pract Res Clin 
Gastroenterol 2011; 25:281. 

6. Lebrec D, et al "Editorial: Screening for oesophageal varices: endoscopy, 
other tools or endoscopy and other tools" Hepatology 2008; 47: 1434-
1436. 

7. Thalheimer U, Bellis L, Puoti C, Burroughs AK.; Should we routinely 
measure portal pressure in patients with cirrhosis, using hepatic venous 
pressure gradient (HVPG) as a guide for prophylaxis and therapy of 
bleeding and rebleeding? No. Eur J Intern Med. 2011 Feb; 22(1):5-7. doi: 
10.1016/j.ejim.2010.12.006—7 

8. Pomier-Layrargues, Michel Huet P. Measurement of hepatic venous floe 
gradient - Portal hypertension (pathobiology, evaluation and treatment) 
Editors-Sanyal AJ, Shah V Humana Press New Jersey 2005, pages 138-141-
8 

9. Leung JC, Loong TC, Pang J, Wei JL, Wong VW, Invasive and non-invasive 
assessment of portal hypertension; Hepatol Int. 2017 Mar 30. doi: 
10.1007/s12072-017-9795-0. [Epub ahead of print] PMID: 28361299 

10. Papastergiou V, Tsochatzis E, Burroughs AK, Non-invasive assessment of 
liver fibrosis; Ann Gastroenterol. 2012; 25(3): 218–231.-10 

11. Yang SS, Alcoholic Liver Disease: Clinical and Sonographic Features, J Med 
Ultrasound 2008;16(2):140–149 

12. Wai CT, Greenson JK, Fontana RJ, et al. A simple noninvasive index can 
predict both significant fibrosis and cirrhosis in patients with chronic 
hepatitis C 1. Hepatology. 2003 Aug; 38(2):518–26. 

13. Lin ZH, Xin YN, Dong QJ, et al. Performance of the aspartate 
aminotransferase-to-platelet ratio index for the staging of hepatitis C-
related fibrosis: an updated meta-analysis 1. Hepatology. 2011 Mar; 
53(3):726–36. -13 

14. Poynard T, Imbert-Bismut F, Munteanu M. Overview of the diagnostic 
value of biochemical markers of liver fibrosis (FibroTest, HCV FibroSure) 
and necrosis (ActiTest) in patients with chronic hepatitis C. Comp Hepatol. 
2004 Sep; 3(1):8. 2.  

15. Myers RP, Benhamou Y, Imbert-Bismut F, et al. Serum biochemical 
markers accurately predict liver fibrosis in HIV and hepatitis C virus co-
infected patients 4. AIDS. 2003 Mar 28; 17(5):721–5.  

16. Rossi E, Adams L, Prins A, et al. Validation of the FibroTest biochemical 
markers score in assessing liver fibrosis in hepatitis C patients 1. Clin 
Chem. 2003 Mar; 49(3):450–4.  

17. Garcia-Tsao G, Sanyal AJ, Grace ND, Carey W; Prevention and management 
of gastroesophageal varices and variceal hemorrhage in cirrhosis. Practice 
Guidelines Committee of the American Association for the Study of Liver 
Diseases; Practice Parameters Committee of the American College of 
Gastroenterology Hepatology. 2007 Sep;46(3):922-38. 

18. Chang YW. Indication of treatment for oesophageal varices: who and 
when? Digestive Endoscopy. 2006; 18(1):10-15.  

19. Thomopoulos KC, Labropoulou-Karatza C, Mimidis KP, Katsakoulis EC, 
Iconomou G, Nikolopoulou VN. Non-invasive predictors of the presence of 
large ooesophageal varices in patients with cirrhosis. Dig Liver Dis. 2003 
Jul; 35(7):473-8.  

20. Giannini EG, Zaman A, Kreil A, Floreani A, Dulbecco P, Testa E, Sohaey R, 
Verhey P, Peck-Radosavljevic M, Mansi C, and al. Platelet count/spleen 
diameter ratio for the noninvasive diagnosis of oesophageal varices: 
results of a multicenter, prospective, validation study. Am J 
Gastroenterol.2006; 101(11):2511-2519. 

21. Maruyama H, Yokosuka O; Pathophysiology of Portal Hypertension and 
Oesophageal Varices; International Journal of Hepatology, Volume 2012, 
1-7; doi:10.1155/2012/895787 

22. Guadalupe Garcia-Tsao, Roberto J. Groszmann M. D., Rosemarie L. Fisher, 
Harold O. Conn, Colin E. Atterbury, Portal pressure, presence of 
gastrooesophageal varices and variceal bleeding, HepatologyVolume 5, 
Issue 3, pages 419–424, May/June 1985 

23. Cherian JV, Nandan D, Ponnusamy RP, Somasundaram A; Jayanthi V. Non-
invasive Predictors of Oesophageal Varices. Saudi J Gastroenterol. 2011 
Jan-Feb; 17(1): 64-68.  

24. Sharma SK, Aggarwal R. Prediction of large oesophageal varices in patients 
with cirrhosis of the liver using clinical, laboratory and imaging 
parameters. Journal of gastroenterology and hepatology 2007; 
22(11):1909-1915.  

25. Burton JR, Liangpunsakul S, Lapidus J, Giannini E, Chalasani N, Zaman A. 
Validation of a multivariate model predicting presence and size of varices. 
Journal of clinical gastroenterology.2007; 41(6):609-615.  

26. Madhotra R, Mulcahy HE, Willner I, Reuben A. Prediction of oesophageal 
varices in patients with cirrhosis. Journal of clinical gastroenterology. 
2002; 34(1):81-85 

27. Thapa PB, Maharjan DK, Tamang TY, Shrestha SKClinical correlation 
between Child Pugh’s score and ooesophageal varices in upper 
gastrointestinal endoscopy in cirrhotic patient, ournal of Kathmandu 
Medical College, Vol. 4, No. 4, Issue 14, Oct.-Dec., 2015;135-138 

28. Schepis et al, Which patients with cirrhosis should undergo endoscopic 
screening for oesophageal varices detection? Hepatology. 2001 Feb; 
33(2):333-8. 

29. Ying L, Lin X, Xie ZL, Hu YP, Shi KQ. Performance of platelet count/spleen 
diameter ratio for diagnosis of oesophageal varices in cirrhosis: a meta-
analysis. Dig Dis Sci. 2012 Jun; 57(6):1672-81. 

30. Mandal L, Mandal SK Bandyopadhyay, D Datta S; Correlation of portal vein 
diameter and splenic size with gastro-ooesophageal varices in cirrhosis of 
liver; JIACM 2011; 12(4): 266-70 

31. Zardi EM, Uwechie V, Gentilucci UV, Dobrina A, Petitti T, Laghi V, Picardi A, 
Afeltra A. Portal diameter in the diagnosis of oesophageal varices in 266 
cirrhotic patients: which role? Ultrasound Med Biol.2007; 33(4):506-511. 

32. Manohar TP, Patil V, Salkar, HR, Combination of non-endoscopic 
parameters as predictors of large oesophageal varices, Tropical 
Gastroenterology 2014;35(3):173–179 

33. Chandail VS, Kotwal SK, Shanky Koul S, Gupta R, Mahajan A, Non-invasive 
markers for prediction of varices in patients with portal hypertension, Int J 
Res Med Sci. 2017 Mar;5(3):1007-1010 

34. Sudha Rani KVL, Sudarsi B, Siddeswari R, Manohar S, Correlation of Portal 
Vein Size with Oesophageal Varices Severity in Patients with Cirrhosis of 
Liver with Portal Hypertension.; International Journal of Scientific and 
Research Publications,2015; Volume 5, Issue 1, 1-5 

35. Şirli R, Sporea I, Bota S, Popescu A, Cornianu M, Comparative Study of 
Non-Invasive Methods for Fibrosis Assessment in Chronic HCV Infection 
Hepat Mon. 2010 Spring; 10(2): 88–94 

36. Deng H, Xingshun Qi X, Guo X; Diagnostic Accuracy of APRI, AAR, FIB-4, FI, 
King, Lok, Forns, and FibroIndex Scores in Predicting the Presence of 
Oesophageal Varices in Liver Cirrhosis (A Systematic Review and Meta-
Analysis) Medicine (Baltimore). 2015 Oct; 94(42): e1795. 

37. Xiao G, Zhu F, Wang M, Zhang H, Ye D, Yang J, et al. Diagnostic accuracy of 
APRI and FIB-4 for predicting hepatitis B virus-related liver fibrosis 
accompanied with hepatocellular carcinoma. Dig Liver Dis 2016; 48:1220–
1226 

38. Qi X, Guo X, Li H, et al. Knowledge about non-invasive diagnostic tests for 
varices in liver cirrhosis: a questionnaire survey to the Gastroenterology 
Branch of the Liaoning Medical Association, China. Gastroenterol Rep 
(Oxf). 2015. 

39. Velázquez M, Abraldes. Diagnosis of oesophageal varices after Baveno V. 
Turk J Gastroenterol 2017, Ahead of Print. 


