
Abstract. Background/Aim: Chemotherapy is often halted
due to abnormal liver function resembling hepatitis. But the
cause can be extrahepatic portal venous obstruction
(EHPVO) with hepatic enzyme elevation rather than being
an adverse effect of chemotherapy. We investigated EHPVO
with hepatic enzyme elevation in patients with cancer.
Patients and Methods: Data of these hospitalized patients
with solid tumors between January 2013 and September
2017 were collected. The criteria for study inclusion were:
(i) Extrahepatic malignancy; (ii) computed tomographic
scans showing a tumor with external compression of the
extrahepatic portal vein; and (iii) serum aminotransferase
(AST) or alanine transaminase (ALT) level three times above
the normal value. Results: Thirteen out of 377 (3%) patients
developed EHPVO with hepatic enzyme elevation, as
demonstrated from computed tomographic scan. Four cases
(31%) also had vascular thrombosis (three portal vein and
one inferior vena cava). Serum AST increased from 34±11 to
169±94 U/l. ALT increased from 9±38 to 177±104 U/l. There
was no relationship of EHPVO with viral markers and
cirrhosis. Six cases received chemotherapy with liver
function improvement. Conclusion: EHPVO occurred in

patients with metastatic cancer, leading to hepatic enzyme
elevation resembling hepatitis without hepatitis risk factors
and cirrhosis. Before withholding chemotherapy due to
hepatic enzyme elevation, the possibility of EHPVO should
firstly be excluded.

Chemotherapy is often halted due to abnormal liver function
resembling hepatitis. But the cause can be extrahepatic portal
venous obstruction (EHPVO) with hepatic enzyme elevation
rather than being an adverse effect of chemotherapy. The
portal vein is located in the right upper quadrant of the
abdomen, originating behind the upper edge of the pancreatic
head (1). The portal venous system is responsible for draining
the blood from the spleen and parts of the gastrointestinal tract
to the liver (1). The superior and inferior mesenteric veins join
the splenic vein form the portal vein (1). EHPVO is a hepatic
vascular disorder which results in obstruction and
cavernomatous transformation of the portal vein outside the
liver, which may or may not involve intrahepatic portal vein,
splenic vein, or mesenteric vein. Cirrhosis of the liver and
neoplasms in adults are the most common etiology of EHPVO
(2-4). Such tumors can cause compression or direct invasion
of the portal vein and lead to thrombosis by inducing a
hypercoagulable state. The development of collateral
circulation also has the risk of varices bleeding (2-4). Hepatic
enzyme elevation represents liver injury; such hepatic
dysfunction is not uncommon in patients with EHPVO. Liver
transaminases (5), including aspartate aminotransferase (AST)
and alanine transaminase (ALT), are two of the most useful
measures of liver injury (6). 

In this case series study, we investigated EHPVO with
hepatic enzyme elevation in patients with cancer. Findings
of their abdominal computed tomography (CT) scans and
management were also discussed.
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Patients and Methods

This study was approved by the Institutional Review Board of
Chang Gung Medical Foundation on 2017/11/02. The IRB is
organized and operates according to the guidelines of good clinical
practice and the applicable laws and regulations (no. 201701668B0).

Study population. Between January 2013 and September 2017, we
conducted a retrospectively case series study using data collected
from 377 patients admitted to the Oncology wards of Chang-Gung
Memorial Hospital, Taoyuan, Taiwan, ROC. A single physician
provided most of the data. The physician’s field of expertise was
urological malignancies. Thirteen patients (3%) with EHPVO with
hepatic enzyme elevation were identified. Diagnosis was based on
CT findings and worsening of liver enzyme AST and ALT levels.
The criteria for inclusion in the study were: (i) Extrahepatic
malignancy; (ii) CT scans showing a tumor with external
compression of the extrahepatic portal vein; and (iii) Presence of
AST or ALT three times above normal value (AST ≤34U/I and ALT
≤36U/I).

For the purpose of the study of EHPVO, CT scan rather than
magnetic resonance imaging was used in our clinical practice. CT
scans from axial and coronal view demonstrated tumor location,
portal vein external compression site with or without association
thrombosis. Hepatic function including serum AST, ALT and bilirubin
were monitored. Serum gamma-glutamyl transpeptidase and ammonia
were checked in selected patients. Hepatic enzyme elevation was
defined as three times the upper limit of normal. Hepatic enzyme
improvement was defined as both AST and ALT returning to normal
or near normal values. Other laboratory data and clinical important
findings were: (i) D-dimer test results; (ii) complete blood counts;
(iii) activated partial thromboplastin time (APTT), prothrombin time
(PT) and C-reactive protein (CRP) in selected patients; (iii) other
thromboembolic complications; and (iv) other paraneoplastic
syndromes. We applied a cut-off value for the D-dimer test results of
500 ng/ml. Common thromboembolism-associated complications
included symptoms of iliofemoral vein obstruction, pulmonary
venous obstruction and cerebral thrombosis. Common paraneoplastic
syndromes included cachexia syndrome (simultaneous weight loss of
more than 5% within 6 months, reduced food intake, and muscle
wasting), hypercalcemia (serum calcium level >11 mg/dl), leukemoid
reaction (peripheral white cell count >20,000/μl without evidence of

infection or leukemia), and prerenal azotemia (defined as a blood urea
nitrogen (BUN)/creatinine ratio >20).

Treatment was systemic therapy. For thromboembolic
complications, low-molecular-weight heparin (LMWH, Clexane
injection, Enoxaparin; Sanofi-Aventis, France) as a subcutaneous
injection. Intravenous dexamethasone, and intravenous fluids were
also given in most cases (8). CT scans were obtained from the
Hospital Picture Archiving and Communication System. 

Statistical methods. Continuous serum D-dimer, AST and ALT level
data (presented as mean±standard deviation) were gathered, and
survival time was calculated from the time of the diagnosis of an
iliofemoral venous obstruction to the patient’s death. Survival
curves were determined using the Kaplan–Meier method. Chi-
squared test was used adding Fisher’s exact test due to small sample
size to detect differences between subgroups, and a p-value less than
0.05 was considered statistically significant.

Results

The patients’ clinical characteristics are shown in Table I. We
had 13 consecutive patients with cancer who developed
EHPVO with hepatic enzyme elevation, including nine men and
four women (55-82 years old; median age: 64 years). These
patients had various types of metastatic tumors, one case of
which was detected at initial breast cancer diagnosis. Urothelial
carcinoma was the most common diagnosis, of the urinary
bladder in four, ureter in two and renal pelvis in one. Other
malignancies included renal cell carcinoma in one, lung in one,
stomach in one, pancreas in one esophagus in one and breast in
one. Six patients had an Eastern Cooperative Oncology Group
(ECOG) performance status of two or greater. Ten patients had
other thromboembolic complications, nine had paraneoplastic
syndromes. Common thromboembolic complications included
iliofemoral vein obstruction/thrombophlebitis (in four), cerebral
thrombosis (in three) and pulmonary venous obstruction (in
three). Common paraneoplastic syndromes were cachexia
syndrome (in six) with combination with hypercalcemia (in
one), and leukemoid reaction (in three).
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Table I. Characteristics of the 13 patients with cancer with extrahepatic portal vein obstructions with hepatic enzyme elevation.

Characteristic

Age, years                                                                                                          Median (range)                                                      64 (32-82)
Gender, n                                                                                                            Male/female                                                                 9/4
Primary site, n (%)                                                                                            No./total hospitalized                                            13/377 (3)
                                                                                                                           Urothelial carcinoma                                              7/13 (54)
                                                                                                                           Non-urothelial carcinoma                                      6/13 (46)
Performance status, n (%)                                                                                 0-1                                                                           7/13 (54)
                                                                                                                           ≥2                                                                            6/13 (46)
Associated with other thromboembolic complications, n (%)                        Yes                                                                          10/13 (77)
                                                                                                                           No                                                                            3/13 (23)
Associated with other paraneoplastic syndrome, n (%)                                  Yes                                                                           9/13 (69)
                                                                                                                           No                                                                            4/13 (31)



Important laboratory and imaging findings of 13 patients
with cancer with EHPVO with hepatic enzyme elevation are
listed in Table II. All patients had different degrees of
malaise and fatigue. D-Dimer levels and complete blood
counts were measured for all patients. The mean D-dimer
value was 3,647±1,884 ng/ml (863 to >10,000 ng/ml). D-
Dimer values over 3000 ng/ml were recorded for nine of the
patients. There were five patients with hemoglobin levels
below 10 g/dl, six with elevated white blood cell count
(>10,000/μl), and two with decreased platelet count
(<100,000/μl). APTT and PT were assessed in seven patients.
Of these, two had APTT values >36 s, and 3 had PT values
>15 s (43%). Albumin values were <3.0 g/dl in three out of
the nine patients. CRP was monitored in 5 patients. The
mean CRP value was 75±60 mg/l (17.7-157.1 mg/l). Prerenal
azotemia was assessed in 13 patients. Of these, five (38%)
had BUN/creatinine ratio >20.

Serum AST and ALT monitored during, before and after
EHVPO with liver enzyme elevation. During hepatic enzyme
elevation, serum AST was 169±94 U/l (47-325 U/l). and serum
ALT were 177±104 U/l (47-419 U/l). Bilirubin was checked in
12 patents, four had elevation (>1.2 mg/dl). Gamma-glutamyl
transferase was checked in four patients and found to be elevated
(normal value <36 IU/l), with serum value of 816±580 IU/l 
(12-388 IU/l). Serum ammonium was checked in two patents,
with elevation (normal value <80 ug/dl). Hepatitis B antigen was
monitored in 11 patients, and was positive in to cases. Antibody
to hepatitis C was monitored in 11 patients, all were negative.
No patients were found to have liver cirrhosis. Three cases had
liver metastases. Based on statistical methods with Fisher’s exact
test, they were no relationship with viral markers, cirrhosis and
liver lesions.

Before hepatic enzyme elevation, serum AST and ALT were
checked in 12 patients. The value of AST was 34±11 U/l
(17-52 U/l) and serum ALT was 9±38 U/l (8-146 U/l). Follow-
up hepatic enzyme in their course, serum AST was check in
12 patients, six showed serum hepatic enzyme improvement
(less than 1.5 times above normal value). 

All patients from CT scans exhibited EHPVO by lesions.
CT scans from axial view can detect lesions behind
pancreas anterior to the inferior vena cava (IVC) and aorta.
CT scans from coronal views can detect lesions with
obstruction level: A bladder tumor with EHPVO by tumor
and demonstrating portal vein thrombosis (Figure 1); A
bladder tumor with EHPVO by tumor, without detecting
vascular thrombosis (Figure 2); A breast cancer elevation
of hepatic enzymes initially with EHPVO by tumor,
without detecting vascular thrombosis (Figure 3);
Esophageal squamous cell carcinoma elevated serum
hepatic enzyme before treatment, his CT scan from coronal
and axial view showed EHPVO by tumor with collateral
circulation formation, demonstrating portal vein and
inferior vena cava thrombosis (Figure 4).  

Treatments included underlying disease treatment,
enoxaparin, intravenous dexamethasone, and intravenous fluids
for the complication of coagulopathy. Ten patients received
systemic therapy. including chemotherapy in nine, and targeted
therapy in six cases received chemotherapy with liver function
improvement. Nine patients were given LMWH with/without
dexamethasone due to thromboembolic complications. Their
follow-up period ranged from 2 to 27 weeks. All patients were
followed-up until death or the present. Only one patient with
breast cancer was alive at the time of writing. Median overall
survival time by Kaplan–Meier methods was 8 weeks. The pre-
death status in these patients was loss of consciousness. 

Discussion 

EHPVO with liver enzyme elevation compromised 3% of
our hospital’s cases of malignancies. All patients had
metastatic malignant disease. EHPVO can be found at initial
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Table II. Important laboratory and imaging findings of 13 patients with
cancer with extrahepatic portal vein obstruction with hepatic enzyme
elevation.

Characteristic                                                   n (%)                    p-Value

Detection of HBsAg or 
anti-HCV, n (%)
   Yes                                                              2/12 (17)                   0.003 
   No                                                              10/12 (83)                    
Liver cirrhosis, n (%)
   Yes                                                               0/13 (0)                    0.001#
   No                                                             13/13 (100)                   
Presence of liver lesion, n (%)
   Yes                                                              3/13 (23)                   0.02
   No                                                              10/13 (77)                    
Abnormal hepatic enzyme, n (%)
   Before therapy                                           5/13 (39)                   0.24*
   After therapy                                             8/13 (61)                     
Associated with vascular 
thrombosis, n (%)
   Yes                                                              4/13 (31)                   0.05*
   No                                                               9/13 (69)                     
D-Dimer, ng/ml
   Median (IQR)                                     3,664 (365-6,963)           0.05*
   ≤3,000                                                        4/13 (31)                     
   >3,000                                                        9/13 (69)                     
AST at diagnosis, U/l                                           
   Median (IQR)                                        153 (103-203)            <0.0001
   Elevation                                                  13/13 (100)                   
   Without elevation                                       0/13 (0)                      
ALT at diagnosis, U/l
   Median (IQR)                                        150 (136-164)            <0.0001
   Elevation                                                  13/13 (100)                   
   Without elevation                                       0/13 (0)                      

AST: Aminotransferase; ALT: alanine transaminase; HBsAg: hepatitis
B antigen; anti-HCV: antibody hepatitis C; IVC: inferior vena cava.
IQR: interquartile range. #Fisher’s exact test; *Chi-squared test.



cancer diagnosis They are also frequently associated with
other thromboembolic complications and patients exhibited
other paraneoplastic syndromes. EHPVO demonstrated no
relationship with viral markers, cirrhosis and liver lesions.
Like iliofemoral vein obstruction (7), EHPVO is a vascular
disorder, it is also a thromboembolic complication.

The tumors that cause EHPVOs usually involve lesions
behind the pancreas. The route of spreading is similar to that
of the portal venous drainage system. In addition to
pancreatic cancer, low esophageal and gastric cancer caused
the EHPVOs in our study. Urothelial carcinomas were a
common cause of HPVO in our patients. Urothelial
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Figure 1. Extrahepatic portal vein obstruction (EHPVO) with hepatic enzyme elevation. An 82-year-old woman with bladder urothelial carcinoma
underwent chemotherapy. She had hepatic enzyme elevation with aminotransferase levels of 340 U/l and alanine transaminase levels of 419 U/l. A
and B: Coronal view in computed tomographic scan showed EHPVO by tumor with portal vein thrombosis. C: Axial view showed a mass anterior
to the inferior vena cava. Arrowheads indicate the lesions with EHPVO. Arrow indicates thrombotic lesions. 

Figure 2. Extrahepatic portal vein obstruction (EHPVO) with hepatic enzyme elevation. A 64-year-old man with bladder urothelial carcinoma
underwent chemotherapy. He had hepatic enzyme elevation with aminotransferase levels of 283 U/l and alanine transaminase levels of 252 U/l. A
and B: Computed tomographic scan in coronal view showed EHPVO by tumor. C: Axial view showed a mass anterior to the inferior vena cava and
aorta. Arrowheads indicate the lesions with EHPVO. Arrows indicate extrahepatic portal vein.

Figure 3. Extrahepatic portal vein obstruction (EHPVO) with hepatic enzyme elevation. A 59-year-old woman with breast cancer underwent
chemotherapy. Before chemotherapy, she initially presented hepatic enzyme elevation with aminotransferase levels of 127 U/l and alanine
transaminase levels of 79 U/l. A: Coronal view on computed tomographic scan showed EHPVO by tumor. B: Axial view of the mass anterior to the
inferior vena cava and aorta. C: Axial computed tomographic (CT) revealed a mass anterior to the inferior vena cava and aorta. Arrowheads
indicate the lesions with EHPVO.



carcinomas can spread to the area adjacent to the inferior
vena cava from common iliac lymph nodes or can involve
the peritoneum/mesentery. Tully et al. (11) and our previous
report (8) demonstrated a high incidence of vascular
thromboembolic events in patients with urothelial carcinoma.
Breast and lung cancer caused the EHPVOs related to distant
metastatic lesions behind the pancreas in our cases.

EHPVO is an uncommon complication of major
malignancies. These complications can be due to tumor external
compression with or without venous thrombosis. All our patients
had metastatic disease. EHPVO of urological malignancies
related to their anatomical location with regional lymph nodes
or peritoneal spread. The complication of pre-renal azotemia is
not related to dehydration or drug toxicity. However. this
abnormality is probably related to coagulopathy and cytokine
production resulting in acute renal injury (8, 12). Gamma-
glutamyl transpeptidase can be used to help to detect liver
disease but is non-specific (6). CT scans can help to detect
lesions with obstructed levels (13, 14). Axial-view CT scans can
show lesions behind the pancreas and anterior to the inferior
vena cava and aorta. Coronal-view CT scans can detect lesions
with obstructed levels. Thirty percent of our patients exhibited
vascular thromboses (in the portal vein or inferior vena cava) on
CT scans (13, 14). Our one case with a squamous cell carcinoma
(Figure 4) exhibited collateral circulation formation.

The etiology of liver enzyme elevation is probably due to
the tumor causing insufficient portal blood flow to the liver.
Unlike portal vein hypertension, the collateral circulation is
insufficient at the time of formation (15). Unlike ischemic
hepatitis, the acute liver injury in these patients and reduced
blood flow to the liver are not due to shock or low blood
pressure (16). 

Treatment principally aims to relieve the external
compression and decreasing hypercoagulation and cytokine
production. Two-thirds of the patients exhibited improved

liver function after chemotherapy. LMWH therapy was
administered in cases in which complications of
coagulopathy occurred (17-20). Dexamethasone was used to
suppress cytokine formation (18). However, EHPVO with
hepatic enzyme elevation is usually a terminal disease, and
the survival time was short. 

Our study has several important limitations. Firstly, the
data were collected from a retrospective case cohort study
from a single center and mainly from one single physician.
Secondly, the imaging did not include magnetic resonance
angiography to examine correlations with vascular
obstructions. Thirdly, the diagnoses lacked tissue-based
confirmation 

Conclusion

EHPVO occurred in patients with metastatic cancer, leading
to elevation of hepatic enzyme levels, resembling hepatitis
but without hepatitis risk factors and cirrhosis. EHPVO
should be considered in differential diagnosis. Treating
underlying disease by systemic therapy can improving liver
function in selective cases. On the contrary, chemotherapy is
needed to improve liver enzyme and tumor control. 
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Figure 4. Extrahepatic portal vein obstruction (EHPVO) with hepatic enzyme elevation. A 56-year-old man with squamous cell carcinoma underwent
chemotherapy. Before chemotherapy, hepatic enzyme levels were elevated with aminotransferase levels of 47 U/l and ALT 177 U/l. A and B:
Computed tomographic scan in coronal view (B) showed EHPVO by tumor with formation of collateral circulation. C: Axial view showed portal
vein and inferior vena cava thrombosis. Arrowheads indicate the lesions with EHPVO. Arrow indicates thrombotic lesions. 
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