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Portal-Splenic-Mesenteric Venous Thrombosis in a Patients with Protein S Deficiency due

to Novel PROS1 Gene Mutation
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Genetics, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul,

Protein S (PS), a vitamin K-dependent glycoprotein, performs an important role in the anticoagulation cascade as a cofactor
of protein C. Because of the presence of a pseudogene and two different forms of PS in the plasma, protein S deficiency
(PSD) is one of the most difficult thrombophilias to study and a rare blood disorder associated with an increased risk of
thrombosis. We describe a unusual case of previously healthy 37-year-old man diagnosed with portal-splenic-mesenteric vein
thrombosis secondary to PSD. The patient was admitted to the hospital due to continuous nonspecific abdominal pain and
nausea. Abdominal computed tomography revealed acute venous thrombosis from inferior mesenteric vein to left portal vein
via splenic vein, and laboratory test revealed decreased PS antigen level and PS functional activity. Conventional polymerase
chain reaction and direct DNA sequencing analysis of the PROS1 gene demonstrated duplication of the 166th base in exon
2 resulting in frame-shift mutation (p.Argb6Lysfs*10) which is the first description of the new PROS1 gene mutation to our
knowledge. Results from other studies suggest that the inherited PSD due to a PROS1 gene mutation may cause venous
thrombosis in a healthy young man without any known predisposing factor. (Korean J Gastroenterol 2014;64:110-114)

Korea

Key Words: Protein S deficiency; Venous thrombosis; Blood coagulation disorders

N = 3} ARE B 9, AU e 40% AES] Feld
form)ito] 71%54S Z71e] S @ AUZE AL ofele
S thule 19799 DiScipiodh Davie'o] OJ8) H&0% 714 o ejd Qlolrh. EAk S g AWFLE Fr A

9l EE GAo) AT S AHfacton) Vask VIaE  AET AMAZOR UEbR, o Falot g ko]
BRAAYIE C o] BaolE, ST Agel glof o AR 5 Y YHEe SF Uy A4 By
B eft th e K Sl Fadelch s @ duEe g
19844 Schwarz 5ol O8] Heow $H4 FUBAZ AAES HBold HES aw WAR e dAelA
A HE ol B AREAEO| EE U F L AUHOSEAE S R, R,
S deiA ork’ s we] 60% ARl BAle] Cab T o] oj2t B AUBAES BANAT, 1 Ulow

Received November 16, 2013. Revised February 5, 2014. Accepted February 8, 2014.

(€9 This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/

by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

WM EAHY, 412-826, AYA| HYF sp¢= 142 55, HA|HHA
Correspondence to: Ja Sung Choi, Division of Gastroenterology, Department of Internal Medicine, Myongji Hospital, 55 Hwasu-ro 14beon-gil, Deogyang-gu, Goyang

2547| Lt

412-826, Korea. Tel: +82-31-969-0500, Fax: +82-31-810-5160, E-mail: ¢js0123@hanmail.net

Financial support: None. Conflict of interest: None.

Korean J Gastroenterol, Vol. 64 No. 2, August 2014
www.kjg.or.kr



Hwang ET, et al. Portal-Splenic-Mesenteric Venous Thrombosis Secondary to Protein S Deficiency 111

o 3 G FAE B AT 8
A sole] ofi s W AREE Al BanE

3 W Baske wpold

o,
in
)
§2.
rlo
B
@]
95}
~

<!
=
o)

Al

=

D
N
=
e
T
e
2
k]
oZ
=
o
o g
T
O
N C) Om j‘g
fe rlo B
_?_}.‘
e
Hz
<] ol.m

o
ful
2,
I
i
X

>
fot
v

N
N

oo
1
2,
>

I
o,
>

3_]:
£,
2
o)
=
rﬁ
ofl

S~
nich
W
oX

fok
ok
o
s =
ok
Ao

g9t 120/70 mmHg, Wer4: 703]/5,
36.4°Cott. Sat= 94 HAS Eyou

SUre] hdoluf Aute] Mg Ee w4
oA THEZFI A FAdoldla,
FFoHso] ool Aot vhis
ojglom, Za|Feel ZH| X327} Fe-2 gllth A
A= Bolad fisith

2GR AA A WS 10,100/mm’, M4 14.8 g/dL,
HultE A8 47%, A% 177,000/mm’0] 9!, A
A F o 79 g/dL, N 46 g/dL, F
mg/dL, AST 33 IU/L, ALT 35 IU/L, ALP 75 IU/L, BUN
14.8 mg/dL, creatinine 1.1 mg/dL, amylase 85 U/L, li-
pase 55 IU/LE AAHQ 9Tt S0 AAM= PT 12.8%(100%,
INR 1.0), aPTT 29.1%(%A};: 29.5-4122)% 11, AHZAA}A
oA WEEA okttt

25 dob AN

B[ A A o [
=

1
o

Moo
x
52 flo
o/
)

ot

ot
2}
rlo JI'E

X rlo o2 op
(D)
o

o
net 'S
12 =

X,

F5 9 B8 AR A4 Bolad2 §lslaL, A4
A WA ARl A A2l vl 919 2ol v oldad
& WEER Fgron, Aol ME Eolade T
A koket. shA|qk B AARRhSE ol A # 7HEW, v
AW, spgztetgdwe] thiyd ol BAE L, THEY
el ol 7+e] At 9 Atolell T4(attenuation) ¥
o7t Bolvh(Fig. 1). Bl vl speade] oA
ZE2] gkoktt

Ao AAAEE Yol 72 Alget ol HAo A
C thulo] AL 3 127% (84 72-160%) 9 EA T 128%
(34 70-130%)2 AAoldlont, s T He F g

& 60-150%), L

35% (HAk 60-160%), 218 o 12% (P4
2|3l BAE 6% (A;: 73-146%)2 FoI8HA Aol A1
S o AgSo] gt 4~4e Hith D-dimere= 2,610
ng/mL (84 <500 ng/mL) ATk FE=ZH]
III 88% (B4 70-120%), C3 120% (At 90-180%), C4
28% (A4} 10-40%), S-21Q1AF V 107% (A} 60-140%), <
Q1A VIII 121% (BA:: 60-140%), THAAEQ 9.9
umol/L (%gAF: 5.0-13.9 umol), -4 Y(fibrinogen) 301
mg/dL (34} 197-378 mg/dL)E AAro]9)al, factor V
Leiden WHo|, TZEEH] G20210A Ho|, Lot M AL

[l
ofN
N
i
29,
39
32

Z(paroxysmal nocturnal hemoglobinuria), 333}, 3¢l
A A A, FFEAGGARIAL, YDNAGH, aAdF+A2E e
A (antineutrophil cytoplasmic anti-body), &7}t]Q 2|3}
Al 1gG % IgM E5F 540190, ZFHEAAL 9l FFEA A}

= O
AApell A Bolaze glolth

Fig. 1. Initial abdominal CT scan. (A, B)
Massive thrombus and peripheral
wall enhancement are noted at left
portal vein, suggestive of recent
thrombi. Left hepatic parenchymal
attenuation was different from the
right one. (C) Splenic and inferior
mesenteric vein (arrow) are also filled
with thrombus and mild dilated.
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mini kit (QIAGEN, Chatsworth, CA, USA)& ©o|&d}o]
Genomic DNAES %3191, 29a 4 AuFS(polymer-
ase chain reaction, PCR)¢] AH=-2 BigDye Terminator
ready reaction kit (Applied Biosystems, Foster City, CA,
USA)®} ABI PRISM A5 7149541 7] (Applied Biosys-
toms)E olgBtgom, @71HG L AR wole BAL
Sequencher (Gene Codes Corporation, Ann Arbor, MI,
USA) Z2IHS o]g3iltt. A4 d71ME &4 4 exon
29] 166WA 97)(8)7} FEE] o] 56MA ofu]ieAto] o}
d(arginine)ol| A] 2}o]Al(lysine) 0. & W}H 1, T1 s}FHIgEo
& 109704 HA|3l=(stop codon)] A7]= Sols ¢
Ho|(frameshift mutation)’} &= =], ol FA7HA]
H1E v = E5dWol(p. Argb6Lysfs* 10) A thFig. 2).

A Qllstel djnkel Au Foloh okl Bg 5 g

O
[}
AW WY, 2% F BFo] 24| Y3uA §3F =

Wild GT AAT CTT GAA GAG AAT GCA TCG
Mutant GT AAT CTT GAA AGA GAA TGC ATC

\

e |
/\/\/\A[\/\/\/\/\/\/\A\M/\\/\/\AA/\A/\A

Fig. 2. Direct DNA sequencing analysis of the PROS1 gene.
Duplication of the 166th base (A, arrow) in exon 2 resulted in
frame-shift mutation (p.Argb6Lysfs*10) which is a novel variation.
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Fig. 3. Abdominal CT scan 1 year after
anticoagulation therapy. (A, B) Left
hepatic parenchymal atrophy and
severely narrow portal vein with
residual thrombus (arrow) are seen.
(C) Splenic and inferior mesenteric
venous thrombosis have disappeared
completely (arrow).
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