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Tense Ascites as a Presentation of Protein S Deficiency in 
a 9-Year-Old Boy
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Case Report

Introduction

ortal hypertension can result from hepatic, pos-
thepatic, or prehepatic causes. Portal hyperten-
sion often develops as a result of extrahepatic 
portal vein obstruction in children [1, 2]. How-
ever, the most common etiology of portal vein 

thrombosis in children is intra-abdominal infections. History 
of umbilical vein catheterization in the neonatal period and 
congenital anomalies of the portal venous system are oth-
er causes. Inherited or acquired thrombophilic states can 
cause vascular thrombosis, too [3]. P
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Ascites is not a usual finding in prehepatic portal hypertension, including portal vein 
thrombosis, but when portal vein thrombosis is acute and massive, ascites can be a presenting 
feature. We report a 9-year-old boy with tense ascites and portal and superior mesenteric 
vein thrombosis. A 9-year-old boy was evaluated for tense ascites which led to umbilical 
hernia since one month before admission. He did not have any clinical or laboratory stigmata 
of parenchymal liver disease. Imaging studies showed superior mesenteric and portal vein 
thrombosis. In laboratory tests for pre-thrombotic states, he suffered from significant protein 
S deficiency. Thrombophilic states like protein S deficiency predispose patient to vascular 
thrombosis. This vascular thrombosis can be present with signs and symptoms related to 
their territories. Prevention of thrombosis and rethrombosis with anticoagulant therapy is 
recommended.
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In Korea, Bo Kyoung Choi et al. reported that oral 
contraceptives consumption and pancreatitis are the 
main causes of acute portal vein thrombosis but de-
ficiency of anticoagulant factors are rare [4]. Patients 
with portal vein thrombosis should be tested for an 
underlying thrombophilic condition such as mutation 
of the prothrombin, factor V Leiden, and Methyltetra-
hydrofolate Reductase (MTHFR); deficiency of protein 
S, protein C, or antithrombin III; and antiphospholipid 
syndrome [5-7]. 

Case Presentation 

This study presents a 9-year-old boy with a chief 
complaint of tense ascites leading to umbilical hernia 
for 1 month before admission. He had also a history 
of abdominal pain and appendectomy with normal 
pathology report of appendix 4 months before the ad-
mission. He had lost about 4 kg weight and had evi-
dence of chronic pancreatitis in previous imaging in 4 
months ago. We were found him ill and cachectic with 
tense ascites and umbilical hernia in the first exami-
nation, without any stigmata of chronic liver disease, 
jaundice, or edema. He had no organomegaly. After 

diagnostic intra-abdominal fluid paracentesis, chemi-
cal ascites was ruled out. High Serum-Ascites Albumin 
Gradient (SAAG) suggestive of portal hypertension was 
detected Table 1 and 2. So, intra-hepatic causes such 
as viral hepatitis, Wilson disease, and autoimmune 
hepatitis were ruled out.

Imaging studies including mesenteric, portal and infe-
rior vena cava color Doppler sonography, and CT scan of 
abdomen, thorax, and pelvis with intravenous and oral 
contrast were done Figure 1 and 2. Doppler sonography 
of abdominal vessels showed portal vein thrombosis as-
sociated with cavernous transformation in porta hepa-
tis and mesenteric and coronary collateral vein in the 
head of the pancreas. The main pancreatic duct was 
dilated with the beaded appearance and coarse paren-
chymal calcification in the pancreas was seen. His fa-
ther had pancreatitis and pseudocyst operation 4 years 
ago. We checked his protein C (128 [normal=70-150]), 
protein S (12.2 [Normal=60-140]), and homocyste-
ine (16.8 [upper limit=12.6]). Methyltetrahydrofolate 
Reductase(MTHFR) mutation was negative. 

Table 1. Ascites vs. serum biochemical analysis

The Result of the Tap of Ascites in Comparison of Serum Serum Ascites

Albumin 3.1 g/dL 1.5 g/dL

Total protein 6.6 g/dL 2.8 g/dL

Amylase 1273 U/L 457 U/L

Lipase 141 U/L 129 U/l

LDH 536 U/L 196 U/L

Table 2. The results of other lab tests

Results

WBC=8.3×10*9 /L (neut 52%, lymph 44%); Hb=12 g/dL; Platelets=310000 /µL

AST=21 IU/L; ALT=20 IU/L; ALKP=350 IU/L

Bilirubin total=0.5 mg/dL; Bilirubin direct=0.5 mg/dL

 PT=12 s; PTT=35 s; INR=1.2 

Gamma GT=23 IU/L

Biochemistry=Normal
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Surveillance upper Gastrointestinal (GI) endoscopy 
for esophageal or gastric varices was negative, too. We 
asked for surgical intervention which was not possible 
because of its chronic process, so medical therapy 
with anticoagulants was recommended. Intra-venous 
heparin and after 2 days, oral warfarin were started. 
At the time of discharge, the maintenance dose of 
warfarin was continued targeted to maintain PT-INR 
between 2 to 3. 

He was put on a low salt diet, diuretic, and pancre-
atic enzymes replacement therapy. He showed signs 
of pancreatic insufficiency in pancreatic function tests 
(low stool trypsin activity and low elastase I). All of the 
family members including his parents and sibling were 
checked for protein S deficiency and his father showed 
protein S deficiency, too.

Discussion

Thrombosis of portal vein can reduce blood supply to 
the liver and cause portal hypertension [8]. In children, 
the most common etiology of portal vein thrombosis is 
intra-abdominal infections and history of umbilical vein 
catheterization in the neonatal period; other less com-
mon causes include inherited or acquired thrombophil-
ic states such as mutation of prothrombin or factor V 

Leiden; deficiency of protein C,  protein S, or antithrom-
bin III; or antiphospholipid syndrome [3]. 

Studies have shown that anticoagulation therapy in 
patients with acute or recent portal vein thrombosis 
can be recanalyzed the thrombus vessels in more than 
80% of cases. Anticoagulation therapy is necessary for 
patients with inherited coagulation disorders. In com-
plicated cases, shunt surgery or Transjugular Intrahepat-
ic Portosystemic Shunt (TIPS) procedure is used [8]. In 
Mexico, Majluf-cruz et al. studied 36 patients with por-
tal hypertension and non-cirrhotic portal vein throm-
bosis. They found that 30% of the patients had protein 
C deficiency and 9% had protein S deficiency [9]. 

In another study in France, many patients with portal 
vein thrombosis suffered from protein S deficiency [10]. 
In a study in the United Kingdom, Fisher et al. found 
38% prevalence of protein S deficiency in patients with 
portal vein thrombosis [11]. Other reports have also 
confirmed protein C or S deficiencies in patients with 
idiopathic portal hypertension [12]. 

During thrombus formation, coagulation and antico-
agulation assay may show false results but in our pa-
tient, the four months history of abdominal pain that 
was led to appendectomy shows During thrombus 

Figure 1. Thoracoabdominopelvic CT SCAN with intravenous and 
oral contrast

Figure 2. Thoracoabdominopelvic CT SCAN with intravenous and 
oral contrast
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formation, coagulation and anticoagulation assay may 
show false results but in our patient, the four months in-
terval between abdominal pain and appendectomy and 
our assay exclude this fault. Protein C and S should be 
measured in patients with portal thrombosis. In conclu-
sion, our case showed that portal vein thrombosis can 
be provoked by protein S deficiency. In patients with 
protein S or C deficiency, family members should be 
screened, too.

Ethical Considerations

Compliance with ethical guidelines

There was no ethical considerations to be considered 
in this research.

Funding

This research did not receive any specific grant from 
funding agencies in the public, commercial, or not-for-
profit sectors.

Conflict of interest

The authors declared no conflict of interest.

References

[1] Ginés P, Quintero E, Arroyo V, Terés J, Bruguera M, Rimola A, et 
al. Compensated cirrhosis: Natural history and prognostic factors. 
Hepatology. 1987; 7(1):122-8. [DOI:10.1002/hep.1840070124]

[2] Garcia-Tsao G. Current management of the complications of cirrho-
sis and portal hypertension: Varicel hemorrhage, ascites, and spon-
taneous bacterial peritonitis. Gastroenterology. 2001; 120(3):726-
48. [DOI:10.1053/gast.2001.22580]

[3] Primignani M, Martinelli I, Bucciarelli P, Battaglioli T, Reati R, Fabris 
F, et al. Risk factors for thrombophilia in extrahepatic portal vein ob-
struction. Hepatology. 2005; 41(3):603-8. [DOI:10.1002/hep.20591]

[4] Choi BK, Yang SH, Suh KH, Hwang JA, Lee MH, Si WK, et al. A case 
of portal vein thrombosis by protein C and S deficiency completely 
recanalized by anticoagulation therapy. Chonnam Medical Journal. 
2011; 47(3):185-8. [DOI:10.4068/cmj.2011.47.3.185]

[5] Hwang S, Kim DY, Kim M, Chon YE, Lee HJ, Park YN, et al. Defi-
ciencies in proteins C and S in a patient with idiopathic portal 
hypertension accompanied by portal vein thrombosis. The Ko-
rean Journal of Hepatology. 2010; 16(2):176-81. [DOI:10.3350/
kjhep.2010.16.2.176] [PMID]

[6] Orozco H, Guraieb E, Takahashi T, Garcia-Tsao G, Hurtado R, Anaya 
R, et al. Deficiency of protein C in patients with portal vein thrombo-
sis. Hepatology. 1988; 8(5):1110-1. [DOI:10.1002/hep.1840080522]

[7] Ruiz-Argüelles GJ, López-Martínez B, Valdés-Tapia P, Gómez-Rangel 
JD, Reyes-Núñez V, Garcés-Eisele J. Primary thrombophilia in Mexi-

co. V. A comprehensive prospective study indicates that most cases 
are multifactorial. American Journal of Hematology. 2005; 78(1):21-
6. [DOI:10.1002/ajh.20233] [PMID]

[8] Deshpande S, Patil S, Pendse M, Kashyap P, Dave D. Portal vein 
thrombosis with protein CS deficiency in a non-cirrhotic patient. 
International Journal of Research in Medical Sciences. 2016; 
4(11):5061. [DOI:10.18203/2320-6012.ijrms20163818]

[9] Majluf-Cruz A, Monroy RH, García LS, Labardini-Méndez J. The in-
cidence of protein C deficiency in thrombosis-related portal hyper-
tension. American Journal of Gastroenterology. 1996; 91(5):976-80. 
[DOI:10.4254/wjh.v6.i7.532] [PMID] [PMCID]

[10] Denninger MH, Chaït Y, Casadevall N, Hillaire S, Guillin MC, 
Bezeaud A, et al. Cause of portal or hepatic venous thrombosis in 
adults: The role of multiple concurrent factors. Hepatology. 2000; 
31(3):587-91. [DOI:10.1002/hep.510310307] [PMID]

[11] Fisher NC, Wilde JT, Roper J, Elias E. Deficiency of natural antico-
agulant proteins C, S, and antithrombin in portal vein thrombosis: 
A secondary phenomenon?. Gut. 2000; 46(4):534-9. [DOI:10.1136/
gut.46.4.534]

[12] Das SK, Ray A, Jana CK, Banerjee N, Khaskil S. Chronic portal vein 
thrombosis due to combined deficiency of protein C and protein 
S. Journal of the Indian Medical Association. 2011; 109(10):753-4. 
[PMID]

Ghafarypour M, et al. Tense Ascites as a Presentation of Protein S Deficiency. CRCP. 2019; 4(1):5-8. 

http://crcp.tums.ac.ir/index.php/crcp
https://doi.org/10.1002/hep.1840070124
https://doi.org/10.1053/gast.2001.22580
https://doi.org/10.1002/hep.20591
https://doi.org/10.4068/cmj.2011.47.3.185
https://doi.org/10.3350/kjhep.2010.16.2.176
https://doi.org/10.3350/kjhep.2010.16.2.176
https://www.ncbi.nlm.nih.gov/pubmed/20606502
https://doi.org/10.1002/hep.1840080522
https://doi.org/10.1002/ajh.20233
https://www.ncbi.nlm.nih.gov/pubmed/15609280
https://doi.org/10.18203/2320-6012.ijrms20163818
https://dx.doi.org/10.4254%2Fwjh.v6.i7.532
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4110546/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4110546/
https://doi.org/10.1002/hep.510310307
https://www.ncbi.nlm.nih.gov/pubmed/10706547
https://doi.org/10.1136/gut.46.4.534
https://doi.org/10.1136/gut.46.4.534
https://europepmc.org/abstract/med/22482325

