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Abstract

AIM: To evaluate the outcome of non-malignant and
non-cirrhotic patients with portal cavernoma and to de-
termine the predictors for survival.

METHODS: Between July 2002 and June 2010, we ret-
rospectively enrolled all consecutive patients admitted
to our department with a diagnosis of portal cavernoma
without abdominal malignancy or liver cirrhosis. The
primary endpoint of this observational study was death
and cause of death. Independent predictors of survival
were identified using the Cox regression model.

RESULTS: A total of 64 patients were enrolled in the
study. During a mean follow-up period of 18 £ 2.41
mo, 7 patients died. Causes of death were pulmonary
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embolism (7 = 1), acute leukemia (7 = 1), massive
esophageal variceal hemorrhage (7 = 1), progressive
liver failure (7 = 2), severe systemic infection second-
ary to multiple liver abscesses (7 = 1) and accident (»
= 1). The cumulative 6-, 12- and 36-mo survival rates
were 94.9%, 86% and 86%, respectively. Multivariate
Cox regression analysis demonstrated that the presence
of ascites (HR = 10.729, 95%CI: 1.209-95.183, P =
0.033) and elevated white blood cell count (HR = 1.072,
95%CI: 1.014-1.133, P = 0.015) were independent
prognostic factors of non-malignant and non-cirrhotic
patients with portal cavernoma. The cumulative 6-, 12-
and 36-mo survival rates were significantly different be-
tween patients with and without ascites (90%, 61.5%
and 61.5% vs 97.3%, 97.3% and 97.3%, respectively,
P =0.0008).

CONCLUSION: The presence of ascites and elevated
white blood cell count were significantly associated
with poor prognosis in non-malignant and non-cirrhotic
patients with portal cavernoma.

© 2013 Baishideng Publishing Group Co., Limited. All rights
reserved.
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Core tip: Little is known regarding the prognostic factors
of non-malignant and non-cirrhotic patients with portal
cavernoma. We conducted a retrospective single-center
study of 64 patients admitted to our department be-
tween July 2002 and June 2010 to evaluate this issue.
Multivariate Cox regression analysis demonstrated that
the presence of ascites was an independent prognostic
factor of non-malignant and non-cirrhotic patients with
portal cavernoma.

Qi XS, Bai M, He CY, Yin ZX, Guo WG, Niu J, Wu FF, Han GH.
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INTRODUCTION

Portal cavernoma, also known as cavernous transforma-
tion of the portal vein, is a rare entity, which is character-
ized by a tangle of tortuous hepatopetal collateral veins
in the hilum'". It is traditionally considered a sequela of
extrahepatic portal vein obstruction (EHPVO) to com-
pensate for the interrupted portal blood flow™. Current
treatment strategies for portal cavernoma focus on the
prevention and treatment of variceal hemorrhage, pre-
vention of recurrent thrombosis, and treatment of symp-
tomatic portal biliopathyH"(’]. Given the rarity of portal
cavernoma, controlled studies are unavailable, and thera-
peutic options vary in different centers. Previous studies,
in which malignancy and cirrhosis were not excluded,
have revealed that the increased mortality in EHPVO
patients is closely associated with advanced age, presence
of malignancy and cirrhosis, high bilirubin and deteriora-
tion of liver function'””. However, little information is
known regarding the prognostic factors in non-malignant
and non-cirrhotic patients with portal cavernoma due to
its low morbidity and mortality.

We conducted a retrospective study to determine
the predictors for survival of non-malignant and non-
cirrhotic patients with portal cavernoma managed by a
uniform therapeutic strategy at our centet.

MATERIALS AND METHODS

Study design

Between July 2002 and June 2010, all consecutive patients
with a diagnosis of portal cavernoma without abdominal
malignancy or liver cirrhosis who were admitted to our
department were enrolled in this observational study"""?,
regardless of age. Baseline data were collected upon admis-
sion or referral. Regular blood tests, hepatic and renal func-
tion tests, prothrombin time, internationalized normalized
ratio (INR), color Doppler ultrasound (CDUS), computed
tomography (CT) and endoscopy wete performed in all
patients. Thrombotic risk factors of EHPVO, including
JAK2 17617F mutation, CD55 and CD59 deficiencies,
anti-cardiolipin IgG antibodies, and factor V Leiden or
prothrombin gene G20210A mutation, were detected at
our department after September 2009, Additionally, we
recotded the date of diagnosis of portal cavernoma at our
own hospital or an outside facility. Follow-up data were
obtained every six months through outpatient or phone
conversations with the patient or his or her family mem-
bers. The primary endpoint was death. Follow-up contin-
ued either until death or July 2010. The study protocol was
approved by the ethics committee of our hospital.
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Diagnosis and definitions

Portal cavernoma was characterized by a tangle of tortu-
ous hepatopetal collateral veins in the hilum. An acute
thrombotic episode was defined as fulfillment of both of
the following criteria: (1) recent onset of abdominal pain;
and (2) a high intraluminal density within the portal vein
on non-enhanced CT scans, while contrast-enhanced CT
scans displayed cavernous vessels around the obstructed
portal vein!™',

As previously described, the degree of portal venous
obstruction was classified as partial obstruction, complete
obstruction and fibrotic cord instead of original main
portal vein'"""". The extent of obstruction within the
portal venous system was also evaluated.

Liver cirrhosis and hepatocellular carcinoma were ex-
cluded on the basis of a history of chronic liver disease,
clinical presentation, liver function, alpha-fetoprotein
and positive findings on imaging (ze., ultrasound and CT
scans)™’. A liver biopsy was obtained, if a diagnosis of
cirthosis was inconclusive or if hepatocellular carcinoma
was suspected. Other abdominal malignancy was exclud-
ed by imaging.

The degree of variceal size was based on the general
rules established by the Japanese Research Society for
Portal Hypertension (low-risk varices: F1 or F2 with
negative red color sign; high-risk: F1 or F2 with positive
red color sign, or F3 irrespective of red color sign)!”.
The presence of ascites was diagnosed by physical ex-
amination, ultrasound and CT scans. The grade of ascites
was based on the definitions of the International Ascites
Club (grade I : mild ascites only detectable by ultrasound;
grade II: moderate symmetrical abdominal distension;
grade IlI: marked abdominal distension) B,

Therapeutic strategy

Our therapeutic strategy was aimed at minimal invasive-
ness and maximal beneficial effects through symptom
resolution.

After diagnosis of an acute thrombotic episode, the
patients received a continuous intravenous infusion of
unfractionated hepatin followed by oral warfarin. Initially,
heparin was regularly administered intravenously at a
starting dose of 1000-1400 U/h for 5 d. Subsequently,
oral warfarin was prescribed at the dosage of 2.5-5 mg/d
for at least 6 mo and was adjusted to maintain the INR at
a target of 2.5 (range 2.0-3.0)%. A three-day overlap be-
tween intravenous and oral anticoagulation was required.
Life-long oral anticoagulants were prescribed to patients
with thrombophilia. If abdominal pain was progressive,
we cither indirectly infused thrombolytic agents into the
superior mesenteric artery or performed direct throm-
bolysis in the portal vein by a percutaneous transhepatic
approach. If ischemic intestinal infarction was diagnosed,
emergency bowel resection was performed.

Once acute variceal bleeding was diagnosed, medical
or endoscopic therapy was adopted as the first-line treat-
ment option. If active bleeding was uncontrolled or if
repeated hospitalizations were necessary to control recur-
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rent variceal bleeding, a transjugular intrahepatic porto-
systemic shunt (TIPS) insertion was performed through
a transjugular approach alone or in combination with a
transhepatic or transsplenic approach, as previously de-
scribed™"®* 1f 2 TIPS procedure failed or was refused,
splenectomy and devascularization were considered.

Other symptomatic treatments included anticoagula-
tion for prevention of recurrent thrombosis, diuretics
and/or paracentesis plus albumin for grade I and Il
ascites, splenectomy for hypersplenism and massive sple-
nomegaly and prophylactic endoscopic therapy for high-
risk varices. Additionally, if patients presented with a long
history of repeated gastrointestinal syndromes unrespon-
sive to conservative therapies, the TIPS procedure was
considered.

Statistical analysis

Quantitative data were reported as mean + SE and were
compared with the independent sample 7 test or one-
way analysis of variance; qualitative data were reported
as frequencies and were compared with the 7’ test or
the Fisher exact test, as appropriate. Cumulative survival
rates were assessed by the Kaplan-Meier curves and were
compared with a log-rank test. Independent predictors of
survival were identified using the Cox regression model.
The covariates incorporated into the multivariate analysis
were the variables that reached statistical significance (P
< 0.05) in univariate analysis. Two-tailed P values <0.05
were considered statistically significant. All statistical cal-
culations were performed with SPSS 12.0 (Chicago, IL,
United States).

RESULTS

Characteristics of patients

A total of 64 patients diagnosed with portal cavernoma
without liver cirrhosis or abdominal malignancy were
enrolled in the study. Notably, 5 patients presented with
cavernous collateral veins around a patent main portal
vein"”. Baseline patient characteristics are summarized in

Table 1.

Possible risk factors

Thrombotic risk factors of EHPVO were detected in
33 patients. Among them, 11 had positive [AK2 7'617F
mutation, none had both CD55 and CD59 deficiencies,
two had weakly positive anti-cardiolipin IgG antibodies,
and none had positive factor V Leiden or prothrombin
gene G20270A mutation. Previous history of infection
before admission included colitis (# = 1), pelvic infection
(n = 1), appendicitis (# = 1), intra-abdominal infection
secondary to duodenal ulcer perforation (# = 1), umbili-
cal cord infection (7 = 2), megacolon disease of newborn
(n = 1), bacterial dysentery (# = 1), and pancreatitis (7 = 4).
Previous history of abdominal surgery before admission
included splenectomy and devascularization for variceal
bleeding (7 = 11), splenectomy for hypersplenism and/or
splenomegaly (7 = 8), splenectomy for traumatic spleen
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Table 1 Patient characteristics at admission

Sex (female/male ) 26/38
Age at admission (yr) 32.05+2.00
Age at first diagnosis of portal cavernoma 26/38

(<18 yr/>18yr)

History of portal cavernoma (yr) 3.68+0.78
Clinical presentations
Abdominal distension 37
Abdominal pain 26
Variceal bleeding 29
Degree of varices (high risk/low risk/no varices) 6/12/1946
Ascites 20
Degree of ascites 3/1/16/44
(grade Il /grade II /grade I /no ascites)
Hydrothorax 10
Laboratory tests
RBC (10%/L) 3.95+0.11
Hb (g/L) 106.25 £4.00
WBC (10°/L) 8.11+£1.03
PLT (10°/L) 298.73 £ 33.67
PT (s) 14.14£0.24
INR 1.15£0.02
ALT (U/L) 29.97 £3.31
AST (U/L) 30.28 +2.64
ALP (U/L) 107.21 £7.68
GGT (U/L) 4116 £5.96
ALB (g/L) 38.25+0.58
TBIL (umol/L) 16.05 +1.32
Serum Cr (umol/L) 70.65 +2.48
Serum Na (mmol/L) 139.54 + 0.45
Child-Pugh class (A/B/C) 12/1/1951
Child-Pugh score 570+0.13
MELD score 4.25+0.53
Location and degree of obstruction
Main portal vein 5/5/12/42
(patent/ partial /complete/fibrotic cord)
Right portal vein obstruction 49
Left portal vein obstruction 51
Splenic vein obstruction and splenectomy 39
Superior mesenteric vein obstruction 34

Data are expressed as quantitative data as frequency or mean #* SE. RBC:
Red blood cell; Hb: Hemoglobin; WBC: White blood cell; PLT: Platelets;
PT: Prothrombin time; INR: International normalized ratio; ALT: Alanine
aminotransferase; AST: Aspartate aminotransferase; ALP: Alkaline phos-
phatase; GGT: y-glutamyl transferase; ALB: Albumin; TBIL: Total bilirubin.

rupture (# = 1), partial splenic artery embolization for
hypersplenism (# = 1), cholecystectomy (7 = 4), surgical
repair of peptic ulcer perforation (7 = 1), total hysterec-
tomy for hysteromyoma (7 = 1), and cesarean delivery (»
= 1). Notably, 7 and 13 patients underwent splenectomy
before and after the diagnosis of portal cavernoma, re-
spectively.

Clinical profile of patients with variceal bleeding

Compared to patients without variceal bleeding, those
with variceal bleeding were younger at admission (37.54
T 2.56 years in the non-bleeding group »s 25.41 = 2.74
years in the bleeding group, P = 0.002) and had a longer
history of portal cavernoma (1.86 * 0.66 years in the
non-bleeding group »s 5.89 £ 1.44 years in the bleeding
group, P = 0.009). A fibrotic cord replacing the main por-

tal vein was more frequently found on CT scans in pa-
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Table 2 Clinical profile in patients with and without variceal

bleeding

Table 3 Clinical profile in the patients with and without

ascites

Variables Variceal bleeding No variceal P value Variables Ascites No ascites P value
(n = 29) bleeding (7 = 35) (n = 20) (n = 44)
Age at admission (yr) 2541+2.74 37.54 £2.56 0.002 Age at admission (yr) 36.60+3.99 29.98+225  0.127
Sex (female/male) 14/15 12/23 0.257 Sex (female/male) 7/13 19/25 0.537
History of portal 5.89+1.44 1.86 +0.66 0.009 History of portal cavernoma (yr) ~ 2.38 +0.89 428+1.06  0.264
cavernoma (yr) Variceal bleeding (yes/no) 12/8 21/23 0.565
Abdominal distension 11/18 26/9 0.003 Varices 32/3/9 14/3/3 0.545
(yes/no) (high risk/low risk/no varices)
Abdominal pain 3/26 23/12 <0.001 Abdominal distension 17/3 20/24 0.003
(yes/no) (yes/no)
Ascites (yes/no) 8/21 12/23 0.565 Abdominal pain (yes/no) 9/11 17/27 0.631
Hydrothorax (yes/no) 4/25 6/29 0.713 Hydrothorax (yes/no) 10/10 0/44 <0.001
Jaundice (yes/no) 2/27 2/33 0.846 Jaundice (yes/no) 2/18 2/42 0.403
RBC (10”/L) 3.36+0.12 4441012 <0001 RBC (10%/L) 394021  396+013 0944
Hb (g/L) 87.21 +4.60 122.03 +4.86 <0.001 Hb (g/L) 104.60 £6.55 107.00 £ 5.04 0.783
WBC (10°/L) 747 +1.82 8.65+1.16 0574 WBC (10°/L) 1228+283  622+0.62  0.006
PLT (109/L) 317.07 £ 50.27 283.53 +45.84 0.624 PLT (10°/L) 27545 +53.28 309.30 £42.86 0.645
PT (s) 14.08 + 0.35 14.18 +0.34 0.838 PT (s) 15.08 + 0.41 13.71+0.28 0.007
INR 1.15+0.03 1.15+0.03 0.946 INR 1.23+0.03 1.11+0.02 0.006
ALT (U/L) 26.38 £ 4.87 3294 +451 0.327 ALT (U/L) 24.65+336  32.39+4.54 0.282
AST (U/L) 28.85 +4.28 30.93 333 0388 AST (U/L) 2885+428 3093+333 0717
AST/ALT 1.23+£0.08 1.21+0.11 0.874 AST/ALT 1.33+£018  1.17£007  0.305
ALP (U/L) 115.98 £13.43 99.94 +8.57 0.302 ALP (U/L) 103.55+10.29 108.88£10.21 0.751
GGT (U/L) 31.69 £ 8.60 49.00 £8.12 0.150 GGT (U/L) 46.70 £10.00 38.64 +7.43 0.535
ALB (g/L) 37.23+0.79 39.09 £0.82 0.111 ALB (g/L) 3517+091  39.65+0.64 <0.001
TBIL (umol/L) 15.54+2.13 16.48 +1.66 0.724 TBIL (umol/L) 17.79+£292 1527 +1.39 0.379
DBIL (umol/L) 7.07 +1.54 7.43 +0.98 0.838 DBIL (umol/L) 8.35+1.57 6.78 £1.05 0.409
Serum Cr (umol/L) 70.17 +3.88 71.06 £3.26 0.860 Serum Cr (umol/L) 7340+516 6940+277  0.460
Serum Na (mmol/L) 139.26 £ 0.55 139.77 £ 0.70 0.577 Serum Na (mmol/L) 138.01 £1.00 140.24 +0.45 0.021
Child-Pugh class 23/5/1 28/7/0 0.529 Child-Pugh class (A/B/C) 8/11/1 43/1/0  <0.001
(A/B/C) Child-Pugh score 6.85 £ 0.26 5.18+0.07 <0.001
Child-Pugh score 5.69+0.21 571+£0.18 0.928 MELD score 5.60 +0.93 3.64+0.63 0.086
MELD score 3.93+0.88 4.51 £ 0.65 0.593 Main portal vein 18/2 40/3 0.908
Main portal vein 27/0/1/1 15/12/3/4 <0.001 (obstruction/ patency)
(fibrotic cord/complete Right portal vein 15/5 34/10 0.842
obstruction/ partial (obstruction/ patency)
obstruction/ patency) Left portal vein 16/4 35/9 0.967
Right portal vein 19/10 30/5 0.058 (obstruction/ patency)
(obstruction/ patency) Splenic vein (obstruction and 11/9 28/16 0.512
Left portal vein 21/8 30/5 0.188 splenectomy/ patency)
(obstruction/ patency) Superior mesenteric vein 15/5 19/25 0.018
Splenic vein (obstruction 14/15 25/10 0.059 (obstruction/ patency)
and splenectomy/
patency) Data are expressed as quantitative data as frequency or mean + SE. RBC:
Superior mesenteric vein 11/18 23/12 0.027

(obstruction/ patency)

Data are expressed as quantitative data as frequency or mean + SE. RBC:
Red blood cell; Hb: Hemoglobin; WBC: White blood cell; PLT: Platelets;
PT: Prothrombin time; INR: International normalized ratio; ALT: Alanine
aminotransferase; AST: Aspartate aminotransferase; ALP: Alkaline phos-
phatase; GGT: y-glutamyl transferase; ALB: Albumin; TBIL: Total biliru-
bin; DBIL: Direct bilirubin; MELD: Model for end-stage liver disease.

tients with vaticeal bleeding than those without (27/29 »s
15/35, P < 0.001). In contrast, supetior mesentetic vein
obstruction was less frequently observed in patients with
variceal bleeding than those without (11/29 »s 23/35, P
= 0.027). No significant relationship between Child-Pugh
score and variceal bleeding was observed (Table 2).

Clinical profile of patients with ascites
The white blood cell (WBC) count, prothrombin time
and INR were significantly higher, and albumin and
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Red blood cell; Hb: Hemoglobin; WBC: White blood cell; PLT: Platelets;
PT: Prothrombin time; INR: International normalized ratio; ALT: Alanine
aminotransferase; AST: Aspartate aminotransferase; ALP: Alkaline phos-
phatase; GGT: y-glutamyl transferase; ALB: Albumin; TBIL: Total biliru-
bin; DBIL: Direct bilirubin; MELD: Model for end-stage liver disease.

serum sodium were significantly lower in patients with
ascites than in those without (Table 3). A higher Child-
Pugh score was also present in patients with ascites than
in those without (6.85 £ 0.26 »s 5.18 £ 0.07, P < 0.001).
Additionally, superior mesenteric vein obstruction was
more frequently observed in patients with ascites than in

those without (15/20 »s 19/44, P = 0.027).

Treatment

Ten patients were diagnosed with acute thrombotic epi-
sodes. None presented with variceal bleeding, but four
had high-risk varices detected by endoscopy. Mild ascites
was found by CDUS in three patients. The main portal
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vein was completely (7 = 9) or partially (» = 1) obstruct-
ed. After intravenous anticoagulation was administered
for 2-5 d, abdominal pain was alleviated in 5 patients
and aggravated in another 5 patients. For the 5 patients
with improved abdominal pain, oral anticoagulation was
continued. During follow-up, partial recanalization of the
main portal vein was found in 1 patient, while the main
portal vein became unidentifiable and was replaced by
cavernous collateral vessels in the remaining 4 patients.
One patient with high-risk varices experienced melena 2
wk after anticoagulation. Anticoagulants were discontin-
ued in this patient and were not resumed. For the 5 pa-
tients with increased abdominal pain, thrombolytics were
indirectly infused »iz the superior mesenteric artery in 3
patients and directly vz the portal vein in two patients.
Of the 3 patients who received indirect thrombolysis, one
became asymptomatic, while the other 2 patients under-
went intestinal resection for ischemic intestinal infarction.
One of the 2 patients died of pulmonary embolism 5 d
after surgery. Of the 2 patients receiving direct throm-
bolysis for 3-5 d, abdominal pain completely resolved.
During follow-up, partial recanalization of the main
portal vein was found in 2 patients, while the main portal
vein was replaced by cavernous collateral vessels in the
remaining 3 patients. No adverse events were recorded.

Twenty-nine patients presented with acute (# = 7) and
recurrent variceal bleeding (7 = 22). Of the patients with
acute variceal bleeding, 5 received pharmacological treat-
ment, 1 had emergency endoscopic sclerotherapy and
one underwent embolization of the gastric varices via a
percutaneous trans-splenic approach. Active bleeding was
controlled in these patients. One patient died of massive
variceal rebleeding 49 d after discharge. Of the patients
with recurrent variceal bleeding, TIPS placement was at-
tempted after admission and was technically successful
in eight patients. Of the remaining 14 patients with TIPS
failure, 13 experienced at least one episode of rebleeding
within 6 mo, and 1 was lost to follow-up. Three of these
13 patients underwent splenectomy and devasculariza-
tion, and 10 had repeated endoscopic treatments.

Additionally, TIPS procedures were attempted in 4
patients who presented with repeated episodes of ab-
dominal distension over more than 4 years, and these
were technically successful in three patients. After suc-
cessful TIPS insertions, two patients with SMV throm-
bosis developed shunt occlusions, and one of them
presented with variceal hemorrhage that was controlled
by endoscopic sclerotherapy. The shunt was patent in
another patient. Preoperatively, his spleen was palpably
enlarged 10 cm below the left costal margin. The size of
the spleen was reduced, but the spleen remained clinically
palpable at 20 mo after surgery. After TIPS failure, one
patient underwent splenectomy for splenomegaly (6 cm
below the left costal margin) and hypersplenism (a low
WBC count of 1520 cells/ mm’ and a low platelet count
of 32000/mm?).

Overall survival
After a mean follow-up of 18 + 2.41 mo, a total of seven

(49

Boishidongs  WIG | www.wjgnet.com

Qi XS et al. Prognostic factors in portal cavernoma

-

i

o o I o
S} EN o ®
T T T T

Cumulative survival rate

o
o
T

| | | | | | |
0 12 24 36 48 60 72
t/mo

Number of patients at risk
64 30 16 10 5 2 2

=

=)
=
o

T

o
N}
T

P =0.269, log rank test

3

©0.8

©

>

206 -

?

204 - — No bleeding
® — Bleeding
3

£

3

O

o
o
T

1 1 1 1 1 1 1

0 6 12 18 24 30 36
e t/mo

Number of patients at risk

35 21 16 12 9 7 7

29 24 14 11 7 7 3

Cio}l —

o}

©0.8 -

©

>

0.6 -

a

Qo4 — No ascites

® — Ascites

3

§0.2 + P =0.0008, log rank test

O

0.0 - | | | | | | |
0 6 12 18 24 30 36
t/mo

Number of patients at risk
— 44 32 24 20 15 13
— 20 13 6 3 1 1 1
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patients had died. Causes of death were pulmonary em-
bolism (7 = 1), acute leukemia (7 = 1), massive esopha-
geal variceal hemorrhage (7 = 1), progressive liver failure
(n = 2), multiple liver abscesses (#z = 1) and accident (# =
1). Overall, 6-, 12- and 36-mo cumulative survival rates
were 94.9%, 86% and 86%, respectively (Figure 1A). Cu-
mulative 6-, 12- and 36-mo survival rates were similar be-
tween patients with and without variceal bleeding (92.8%,
80.2% and 80.2% ws 97.1%, 92.5% and 92.5%, respective-
ly, P = 0.269, Log-rank test) (Figure 1B). Cumulative 6-,
12- and 36-mo survival rates were significantly different
between patients with and without ascites (90%, 61.5%
and 61.5% vs 97.3%, 97.3% and 97.3%, respectively, P =
0.0008, Log-rank test, Figure 1C).
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Table 4 Univariate analysis of baseline variables predicting

overall survival

Variables HR 95%CI P value
Sex (female/male) 0.559 0.108-2.883 0.487
Age at admission 1.032 0.984-1.083 0.194
Age at first diagnosis 0.840 0.187-3.772 0.820
(< 18 yr/>18yr)

History of portal cavernoma 0.989 0.878-1.114 0.857
Varices (yes/no) 0.428 0.083-2.213 0.311
Variceal bleeding (yes/no) 2.450 0.475-12.653 0.285
Abdominal distension (yes/no)  2.253 0.435-11.657 0.333
Abdominal pain (yes/no) 2.010 0.450-8.989 0.361
Ascites (yes/no) 15.066 1.811-125.337 0.012
Hydrothorax (yes/no) 6.638 1.452-30.346 0.015
RBC 0.681 0.288-1.614 0.383
Hb 0.987 0.964-1.011 0.302
PLT 1.000 0.997-1.003 0.900
WBC 1.099 1.040-1.162 0.001
PT 1.083 0.751-1.562 0.668
INR 5.253 0.057-480.003  0.471
ALT 0.970 0.915-1.029 0.312
AST 0.966 0.905-1.032 0.305
AST/ALT 2.328 0.891-6.083 0.085
ALP 1.003 0.993-1.013 0.558
GGT 1.003 0.989-1.017 0.684
ALB 0.932 0.795-1.094 0.392
TBIL 1.028 0.969-1.091 0.358
DBIL 1.036 0.941-1.140 0.470
Serum Cr 1.007 0.971-1.045 0.704
Serum Na 0.764 0.635-0.918 0.004
Child-Pugh score 1.573 0.976-2.535 0.063
Child-Pugh class 0.083 0.009-0.763 0.028
(class A/class B and C)

MELD score 1.067 0.899-1.267 0.459
TIPS insertion (failure/success)  0.677 0.095-4.806 0.696
Main portal vein 0.042 0.0001-1720.16  0.558
(patency/ obstruction)

Main portal vein 0.798 0.155-4.113 0.787
(no fibrotic cord/fibrotic cord)

Right portal vein 2.269 0.507-10.151 0.284
(patency/obstruction)

Left portal vein 1.639 0.318-8.455 0.555
(patency/ obstruction)

Splenic vein (patency/ 0.533 0.103-2.766 0.454
obstruction and splenectomy)

Superior mesenteric vein 0.159 0.019-1.330 0.090
(patency/obstruction)

RBC: Red blood cell; Hb: Hemoglobin; WBC: White blood cell; PLT: Plate-
lets; PT: Prothrombin time; INR: International normalized ratio; ALT: Ala-
nine aminotransferase; AST: Aspartate aminotransferase; ALP: Alkaline
phosphatase; GGT: y-glutamyl transferase; ALB: Albumin; TBIL: Total
bilirubin; DBIL: Direct bilirubin; MELD: Model for end-stage liver disease;
TIPS: Transjugular intrahepatic portosystemic shunt.

Given that the risk factors of EHPVO were detected
in only half of the patients, they were not included in the
prognostic analysis. In the univariate analysis, variables
that were significantly associated with reduced survival
included the presence of ascites and hydrothorax, a low
level of serum sodium, an elevated WBC count and a
high Child-Pugh class (Table 4). Multivariate backward
stepwise Cox regression analysis demonstrated that the
presence of ascites (HR = 10.729, 95%CI: 1.209-95.183,
P = 0.033) and an elevated WBC count (HR = 1.072,
95%CI: 1.014-1.133, P = 0.015) were independent pre-
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dictors of increased mortality in non-malignant and non-
cirrhotic patients with portal cavernoma.

DISCUSSION

This study was primarily designed to evaluate the outcome
of non-malignant and non-cirrhotic patients with portal

cavernoma and to determine prognostic factors. Our study
demonstrated that most patients with portal cavernoma
in the absence of cirrhosis or malignancy had a relatively
benign course (overall cumulative survival rate was 86%
at 60 mo), which is similar to the excellent outcomes of
non-cirrhotic patients with portal vein or splanchnic vein
thrombosis reported by previous studies™ ™. However, it
should be noted that all deaths occurred within the fitst
year after admission, which is explained by the following
points. First, a long history of portal cavernoma was re-
corded in some patients. It is possible that the undetlying
disease or liver dysfunction had already become severe in
these patients, warranting referral to our highly specialized
center. Second, as shown previously, the overall mortality
of splanchnic vein thrombosis patients with intestinal in-
farction is high™. As a primary cause of death, intestinal
infarction and its secondary severe complications often
occur at the early stage. In our study, one of two patients
who underwent bowel resection for intestinal infarction
died 5 d after surgery.

Despite the high prevalence of variceal bleeding in our
patients, the incidence of death was not significant (only
one patient died of massive variceal bleeding), mainly
due to advances in treatment modalities for controlling
bleeding and well-preserved liver function in these pa-
tients. More importantly, we found that the presence of
ascites might act as the most important prognostic factor
for death. This finding could be explained by the higher
incidence of liver dysfunction in patients with ascites.
Indeed, the deterioration of liver function is caused not
only by the presence of ascites itself, but also by a higher
prothrombin time and INR and a lower level of serum
albumin and sodium, which are closely correlated with the
presence of ascites. Based on the prognostic significance
of ascites in non-malignant and non-cirrhotic patients
with portal cavernoma, therapeutic decision making needs
to be further altered. Once ascites is detected, we should
pay more attention to early diagnosis and treatment of un-
derlying comorbidities and liver dysfunction. Accordingly,
we hypothesize that the prevention and treatment of liver
dysfunction should be incorporated into the treatment
strategy for portal cavernoma'’,

We also found that an elevated WBC count was an in-
dependent predictor of survival. This might be explained
by the fact that comorbidities, such as acute leukemia (7
= 1) and multiple liver abscesses (# = 1) could be more
common in patients with an elevated WBC count. How-
evet, it should be noted that the effect size was very small
(hazard ratio was very close to 1). Therefore, the signifi-
cance of WBC count on patient survival might be clini-

cally slight.
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Our study has several limitations. First, only patients
diagnosed with portal cavernoma were included in this
study. The inclusion criteria may influence the application
of prognostic factors in patients with acute EHPVO.
However, we believe that it was important to differenti-
ate between the outcomes of acute EHPVO and portal
cavernoma, because of their dissimilar clinical presenta-
tions and natural history. Second, the prevalence and sig-
nificance of underlying etiological factors in patients with
EHPVO are discussed elsewhere! > ****"! but not in this
study. Therefore, we can not demonstrate the association
between survival and prothrombotic factors, including
acquired and inherited factors. Further work is warranted
to explore the effect of etiological factors on survival.
Third, given the excellent outcome of non-malignant
and non-cirrhotic patients with portal cavernoma, mean
follow-up time was relatively short and a low propot-
tion of patients met the endpoints in our study. This bias
might miss other potential prognostic factors. An ex-
tended follow-up should be catried out in future studies.
Fourth, the laboratory analysis of ascitic fluids was not
performed. We could not exclude the possibility of spon-
taneous bacterial peritonitis, especially in cases with an
elevated WBC. Finally, given that the number of deaths
was only 7, the multivariate Cox regression analysis might
be inappropriate. Indeed, the number of variables includ-
ed in the multivariate analysis might introduce the risk of
overfitting the data, thereby leading to a high risk of false
positive results. Therefore, the conclusions of this analy-
sis should be taken with caution and further confirmed in
larger studies.

In conclusion, our study suggests that the presence
of ascites and an elevated WBC count are significantly
associated with increased mortality in non-malignant and
non-cirrhotic patients with portal cavernoma. Further
studies are needed to confirm the prognostic significance
of ascites in these patients and to establish a new thera-
peutic strategy based on the presence of ascites.
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Portal cavernoma is traditionally considered a sequela of extrahepatic portal
vein obstruction (EHPVO) to compensate for the interrupted portal blood
flow. Due to its low morbidity and mortality in non-malignant and non-cirrhotic
patients, little information is known regarding the prognostic factors of portal
cavernoma.

Research frontiers

Previous studies, in which malignancy and cirrhosis were not excluded, have
revealed that the increased mortality in EHPVO patients is closely associated
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deterioration of liver function.
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The authors conducted an 8-year retrospective single-center study to determine
the predictors for survival of non-malignant and non-cirrhotic patients with portal
cavernoma managed by a uniform therapeutic strategy at our center.
Applications

The authors found that the presence of ascites might act as the most important
prognostic factor for death in non-malignant and non-cirrhotic patients with por-
tal cavernoma. Based on the prognostic significance of ascites in non-malignant
and non-cirrhotic patients with portal cavernoma, therapeutic decision making
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needs to be further altered.

Terminology

Portal cavernoma, also known as cavernous transformation of the portal vein,
is a rare entity, which is characterized by a tangle of tortuous hepatopetal col-
lateral veins in the hilum.

Peer review

It is an interesting review of portal cavernoma evolution. In this study, the au-
thors investigated the prognostic factors for portal cavernoma in non-malignant
and non-cirrhotic patients. They were able to show that the presence of ascites
and an elevated white blood cell count were strongly associated with poor prog-
nosis in non-cirrhotic patients with portal cavernoma.
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