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Deciphering Mesenteric Venous Thrombosis:
Imaging and Treatment
Andre Grisham, MD,* Joann Lohr, MD,* J. Michael Guenther, MD,* 
and Amy M. Engel, MA,† Cincinnati, OH

The principal cause of a high mortality rate in mesenteric vein thrombosis (MVT) is a delay in
diagnosis. Recent data indicate that the mortality rate is decreasing owing to earlier diagnosis
and anticoagulation. The authors examined the treatment profile of MVT to see how the
increased use of imaging and early anticoagulation has impacted this process. They retro-
spectively analyzed the treatment paradigm with acute MVT at one institution over a 10-year
period. Twenty-three patients were identified. Data were analyzed using chi-squares and
Student’s t tests. Twenty-three patients (11 men and 12 women with an average age of 51.74
±14.8 years) were identified with acute MVT between the years of 1993 and 2003. Five
patients had splenic vein thrombosis, 17 had superior mesenteric vein thrombosis, 1 had
inferior mesenteric vein thrombosis, and 12 had portal vein thrombosis. Nine patients had
combination mesenteric vein segment thrombosis. Thrombolytics were utilized in a total of 6
patients. Four of the 6 patients in whom lytics were utilized had combined mesenteric vein
thrombosis; however, these 4 patients did not require surgical intervention. There was no
significant difference in length of hospital stay between patients taking lytics versus patients
treated with traditional anticoagulation with heparin (p = 0.291). A hypercoagulable state was
identified in 66.7% of the patients. Four patients required surgical intervention. The overall
mortality rate was 8.7% (2 of 23). The use of thrombolytics was associated with a significant
mortality (p = 0.04). The use of antibiotics made no difference in mortality (p = 0.235), nor did
antibiotic use influence length of hospitalization (p = 0.192). MVT is relatively rare, and often the
delay in diagnosis increases the mortality rate. In the majority of cases prompt anticoagulation
will preserve bowel viability and decrease mortality and morbidity rates. The majority of
patients do not need surgery. There is a marked increase in mortality rate when these patients
progress to surgical intervention. An increased awareness and early diagnosis has led to
decreased morbidity and mortality rates.

Introduction

In 1935 Warren and Eberhard described 2 pa-
tients with mesenteric vein thrombosis (MVT)
and reviewed 73 other cases and literature on
MVT.1-3 They found that exploration and resec-
tion of gangrenous or ischemic intestine was the
most effective treatment and reported a 34%
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mortality rate. The principal cause for the high
mortality rate then, and still today, is the delay
in diagnosing this insidious process. It is often
misdiagnosed as gastroenteritis, small bowel ob-
struction, or inflammatory bowel disease.

Nearly 70 years after Warren and Eberhard’s
paper, the mortality rate has drifted downward,
owing to earlier diagnosis with imaging and the
use of anticoagulation. Advances in imaging now
allow diagnosis before laparotomy. Recent litera-
ture quotes mortality rates of 29–39% for surgical
treatment and 13–19% for “nonoperative” man-
agement.4 Early heparin infusion is integral to
moving into this lower mortality stratum. Heparin
use began the transition toward nonoperative
management in the 1950s, but there have only
been scattered case reports detailing use of
thrombolytics, the other major form of nonopera-
tive treatment.5,6

We performed a retrospective review of this
institution’s 10-year experience with acute MVT.
We were interested in the changing trends in
dealing with this process as well as elucidating
the role of thrombolytics. In addition, we hoped
to identify variables that may increase the mor-
tality rate.

Methods

A computerized search of the medical records for
patients with the diagnosis of acute MVT was per-
formed for the years 1993–2003, using the key
words “mesenteric vein thrombosis.” Patients
with mesenteric arterial thrombosis as a cause of
ischemia were excluded. MVT was defined as the
presence of an acute thrombus in the portal vein,
splenic vein, inferior mesenteric vein, or superior
mesenteric vein as indicated by imaging study or
pathology. Data on demographics, clinical pre-
sentation, diagnostic evaluation, management,
and outcome were obtained. Imaging and pathol-
ogy reports were also reviewed. Analysis included
Student’s t tests and chi-squares. SPSS (SPSS
Corporation, Chicago, IL) statistical software was
used to perform the analysis.

Results

Twenty-three patients (11 men and 12 women
with an average age of 51.74 ±14.8) were iden-
tified with acute MVT between the years 1993
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Figure 1. Mesenteric vein thrombosis by year.
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and 2003 (Figure 1). Five patients had splenic
vein thrombosis, 17 had superior MVT, 1 had in-
ferior MVT, and 12 had portal vein thrombosis.
Nine patients had combination mesenteric vein
segment thrombosis. The mortality rate was 8.7%
(2 of 23). The 2 patients who died had isolated
superior MVT. These 2 patients had initially been
treated with thrombolytics and failed and thus re-
quired surgical intervention because of worsen-
ing abdominal exam results and multisystem
organ failure. The mortality rate for the throm-
bolytic group was 33%.

Patients with multiple segment MVT were not
significantly associated with increased mortality
(p = 0.235). There was also no significant differ-
ence in length of hospitalization between these
patients (6.67 days) and patients with only sin-
gle-segment thrombosis (17.5 days) (p = 0.177).
Thrombolytics were utilized in a total of 6 pa-
tients. Four of these 6 patients had combined
MVT; however, 4 of these patients did not require
surgical intervention. There was no significant
difference in length of hospital stay between pa-
tients receiving lytic therapy (25 days) and pa-
tients not treated with lytic therapy (9.12 days)
(p = 0.291). There was also no significant differ-

ence in length of hospitalization between patients
who received lytics or heparin alone and those
who received them as a combination (p = 0.299).
A hypercoagulable state was identified in 69.6%
of the patients. Several patients had multiple hy-
percoagulable states. The most common hyperco-
agulable states were protein C or S deficiency
(26%), history of malignancy (26%), and use of
clot-inducing medications including tamoxifen
and estrogen (26%) (Figure 2). Four patients re-
quired surgical intervention. The average length
of intestine resected was 127 centimeters (Figure
3). The 2 patients who died failed nonoperative
management with thrombolytics and required
surgical exploration. Surgical exploration was sig-
nificantly associated with mortality (p = 0.001),
as was the use of thrombolytics (p = 0.04). The
use of antibiotics made no difference in mortality
(p = 0.235), nor did antibiotic use influence
length of hospitalization (p = 0.192).

Computed tomography (CT) scan, ultra-
sound, angiography and magnetic resonance
imaging (MRI) were utilized as imaging modali-
ties in 95.7%, 4.3%, 13%, and 13% of the pa-
tients, respectively. CT scan was the most widely
utilized imaging method, identifying MVT in 21
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Figure 2. Hypercoagulable state.
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of 22 patients. Changes on CT, which are sug-
gestive of MVT, include the presence of a throm-
bus, edematous changes of bowel or mesentery,
collateralization with enlarged spleen, and as-
cites. Angiography and MR were both 100% suc-
cessful at identifying thrombus. Ultrasound was
the least reliable, requiring validation with CT.
In some cases more than one imaging method
was used.

Discussion

MVT is relatively rare and the practicing surgeon
can expect to see only a handful of these cases
in a career. MVT accounts for 1.5% to 6.2% of
acute mesenteric ischemia.4 The most common
presentation of these patients will be vague ab-
dominal pain, nausea, and vomiting. The onset
of MVT may be precipitated by a viral illness. The
delay in diagnosis is the primary factor that in-
creases mortality when surgical exploration is re-
quired by progression of symptoms. In the ma-
jority of cases prompt anticoagulation will pre-
serve bowel viability and decrease mortality and
morbidity rates.

Diagnosis by history alone is difficult and is
aided by both an index of suspicion and imaging.
Ultrasound is a fairly limited test. It is operator
dependent and oftentimes limited by bowel gas
or body habitus. Logistically, ultrasound may not

be available during “nonbusiness” hours. CT is a
good initial diagnostic test that is widely avail-
able and has a greater sensitivity than ultra-
sound. Changes on CT suggestive of MVT include
the presence of a thrombus, edematous changes
of bowel or mesentery, collateralization with en-
larged spleen, and ascites. CT was performed in
95.7% of the patients, which was an increase
compared to the 38% of Rhee et al2 in their re-
view of acute MVT from 1972 to 1993 (Figure
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Figure 3. Surgical intervention.

Figure 4. SMV thrombosis adjacent to patent SMA.

Figure 5. MRA of patient with occlusion of all
named mesenteric veins. This patient had chronic
abdominal pain for 3 months prior to presentation.
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4). Another form of imaging, magnetic resonance
angiography (MRA), is a nice adjunct. There is
no contrast load and it is optimal when surgical
clips or other artifacts obscure the field of inter-
est (Figure 5). Finally, angiography is the most
invasive of the mentioned imaging techniques
and in the past has been the gold standard. The
diagnosis of MVT is based on a mesenteric filling
defect or slow or absent mesenteric venous fill-
ing.2 Angiography may be useful therapeutically
if lytic treatment is utilized (Figure 6). Fibri-
nolytic agents may be infused systemically, di-
rectly into the superior mesenteric artery, or
transhepatically into the mesenteric portal sys-
tem. Overall, CT scans are generally preferred for
their noninvasive methods to MRA and angiog-
raphy as well as their improved accuracy and
availability over ultrasounds.

Heparin use began the transition toward non-
operative management in the 1950s. Abdu et al1

have written one of the largest clinical reviews
conducted on MVT.1 They reviewed clinical expe-
riences recorded in the literature from 1911 to
1984, which included a total of 372 cases. Abdu
and colleagues quoted a modest increase in sur-
vival from 65% to 77% with resection and the ad-
dition of anticoagulation once heparin use began.
They concluded that anticoagulation should be
continued indefinitely in the vast majority, as it
will decrease recurrence from 30–40% to 3–5%.1

Management of these patients fundamentally
begins with fluid resuscitation. Hypercoagulable
profiles should be drawn before administration of
heparin if possible. In this study, 66% of MVT was
due to some hypercoagulable state. One third of
the patients did not have a hypercoagulable state
identified. Many thrombophilic states may not
have been recognized in the early years of this
study. As recurrence is high, a hypercoagulable
profile should be drawn not only for diagnosis in
the patient, but perhaps more importantly, to
identify patients who may have family members
at risk. Consideration on preventive anticoagula-
tion could be given to these individuals.

Operative intervention is required in the pres-
ence of peritonitis or worsening clinical status.
Liberal use of second-look operation is imperative
if bowel viability is of concern (Figure 7). Com-
plications of surgical management include short
bowel syndrome, wound infection, sepsis, and
gastrointestinal bleeding. Approximately 14% of
patients who undergo resection will have repeat
MVT within 6 weeks.1,2,5

There are no randomized controlled trials of
thrombolytics versus conventional anticoagula-
tion in the literature. The role of lytic therapy has
not been clearly defined, but it seems reasonable
to attempt lytics in patients who are hemody-
namically stable, have no evidence of bowel in-
farction on imaging, and no peritoneal signs.
There should also be a clear diagnosis of throm-
bosis. The best use of lytics centers around early
use in patients with an acute clot burden.
Certainly thrombolytics themselves are not with-
out their own unique set of deleterious effects,
principally bleeding as a result of attempted
canalization or bleeding from increased fibri-
nolytic activity. This was evidenced by 2 patients
in this study whose therapy was effective but who
suffered an increase in morbidity owing to the de-
velopment of groin hematoma and hemothorax,
respectively. There is also the theoretical compli-
cation of clot emboli.
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Figure 6. A. Multiple filling defects of
portal vein and SMV prior to reteplase
infusion. B. Thirty-two hours after reteplase.
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The experience gained from these data sug-
gests that if lytics are used, they should be used
early in the hospital course—within 24 hours. In
this study the use of thrombolytics was associated
with a significant mortality, owing quite possibly
to the delay in intervention. Two patients treated
with thrombolytics after 24 hours of their initial
presentation to this hospital had a 100% mortal-
ity rate. Harward et al3 noted that 50% of patients
have pain for 5 to 30 days before seeking med-
ical attention, and 27% have had pain for more
than 1 month.

There was no association between the pres-
ence of multiple vein thromboses and increased
mortality rate as compared to single vein throm-
bosis (p = 0.235), which suggests that it is the
rate of the thrombosis that contributes to the
lethality. Nor did combined vein thrombosis have
a significant effect on increased length of stay
(p = 0.177). Portomesenteric venous thrombec-
tomy was not utilized in any of these patients.
Thrombectomy of the mesenteric system is limit-
ed to the larger named vessels. Portomesenteric
venous thrombectomy can help decrease a large
clot burden, but otherwise is nontherapeutic for
the venous arcades and vasa recta, which when
occluded, continues to prevent venous return.

The principal limitation of this study is the
small sample size. Nonetheless, a few conclusions
can be drawn. There is little doubt that early he-
parinization decreases morbidity and mortality
rates. The amount of clot burden did not appear
to have a deleterious effect on outcome; a likely
reason for this is that it is not the amount of clot
that is present, but rather the rate of the throm-
bosis. This is further supported by data from Rhee
et al,2 who noted that if patients had abdominal
symptoms for more than 4 weeks, the chance of
complications related to MVT decreased signifi-
cantly. That is, none of these patients progressed
to infarction.2 Differentiating patients who have
acute from a chronic thrombus is important.
These appear to behave as 2 separate entities.
Chronic thrombus has a much more indolent
course, owing probably to the formation of col-
laterals. We propose that thrombolytics have a
limited to no role in patients in whom chronic
thrombus is suspected. Although there were 2
deaths in the thrombolytic arm of this study,
these deaths occurred in patients in whom fibri-
nolytic administration was delayed more than 24
hours after admission. The role of thrombolytic
therapy centers around being an adjunct to he-
parin. It is a poor rescue medication in patients
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Figure 7. Management paradigm.
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with a spiraling clinical course. A high index of
suspicion and clinical awareness of MVT will in-
crease survival and decrease the potential need
for bowel resection. Prompt imaging, anticoagu-
lation, and the judicious use of thrombolytics will
afford the patient the best outcome.

REFERENCES

1. Abdu RA, Zajhour BJ, Dallis DJ: Mesenteric vein
thrombosis—1911–1984. Surgery 101:383-387, 1987.

2. Rhee RY, Gloviczki P, Mendona CT, et al: Mesenteric
venous thrombosis: Still a lethal disease in the 1990s.
J Vasc Surg 20:688-697, 1994.

3. Harward TR, Green D, Bergan JJ, et al: Mesenteric
venous thrombosis. J Vasc Surg 9:328-331, 1989.

4. Brunaud L, Antunes L, Collinet-Adlers S, et al: Acute
mesenteric venous thrombosis: Case for nonopera-
tive management. J Vasc Surg 34:673-679, 2001.

5. Goldberg MF, Kim HS: Treatment of acute superior
mesenteric vein thrombosis with percutaneous tech-
niques. Am J Radiol 181:1305-1307, 2003.

6. Yankes JR, Uglietta JP, Grant J, et al: Percutaneous
transhepatic recanalization and thrombolysis of the
superior mesenteric vein. Am J Radiol 151:289-290,
1988.

Grisham Deciphering Mesenteric Venous Thrombosis 479

 by guest on July 4, 2009 http://ves.sagepub.comDownloaded from 

http://ves.sagepub.com

