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Abstract
Pregnancy is an acquired hypercoagulable state. Most 
patients with thrombosis that develops during pregnancy 
present with deep vein leg thrombosis and/or pulmonary 
embolism, whereas the development of mesenteric vein 
thrombosis (MVT) in pregnant patients is rare. We report 
a case of MVT in a 34-year-old woman who had achieved 
pregnancy via in vitro  fertilization-embryo transfer (IVF-
ET). At 7 wk of gestation, the patient was referred to us 
due to abdominal pain accompanied by vomiting and 
hematochezia, and she was diagnosed with superior MVT. 
Following resection of the gangrenous portion of the small 
intestine, anticoagulation therapy with unfractionated 
heparin and thrombolysis therapy via a catheter placed in 
the superior mesenteric artery were performed, and the 
patient underwent an artificial abortion. Oral estrogen had 
been administered for hormone replacement as part of 
the IVF-ET procedure, and additional precipitating factors 
related to thrombosis were not found. Pregnancy itself, in 
addition to the administered estrogen, may have caused 
MVT in this case. We believe that MVT should be included 
in the differential diagnosis of a pregnant patient who 
presents with an acute abdomen.

Key words: Mesenteric vein thrombosis; Pregnancy; In 
vitro  fertilization-embryo transfer; Oral estrogen
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can lead to mesenteric vein thrombosis (MVT). Those 
symptoms are often nonspecific. Certain signs of MVT 
can be interpreted as normal changes during the 
progression of pregnancy; therefore, it is important to 
recognize the possibility of the development of MVT in 
the differential diagnosis of a pregnant patient with an 
acute abdomen. Estrogen can also cause thrombosis and 
is often administered for hormone replacement as part 
of an assisted reproductive technology (ART) procedure, 
particularly in vitro  fertilization-embryo transfer. With 
further development of ART, the number of women taking 
oral estrogen during pregnancy may increase.

Hirata M, Yano H, Taji T, Shirakata Y. Mesenteric vein thrombosis 
following impregnation via in vitro fertilization-embryo transfer. 
World J Gastrointest Surg 2017; 9(10): 209-213  Available from: 
URL: http://www.wjgnet.com/1948-9366/full/v9/i10/209.htm  DOI: 
http://dx.doi.org/10.4240/wjgs.v9.i10.209

INTRODUCTION
It is well known that pregnancy and estrogen are risk 
factors for thrombosis. The development of thrombosis 
during pregnancy is multifactorial, occurring due to 
physiological changes associated with pregnancy and the 
additional impact of inherited or acquired thrombophilia[1]. 
Deep vein leg thrombosis and/or pulmonary embolism 
are the presentations of most events in affected patients. 
However, mesenteric vein thrombosis (MVT) that deve­
lops during pregnancy is rare; only 10 known cases 
involving this condition have previously been reported.

We present here a case of MVT in a 34-year-old 
pregnant woman at 7 wk of gestation. Pregnancy had 
been achieved via in vitro fertilization-embryo transfer 
(IVF-ET), and oral estrogen had been administered for 
hormone replacement as part of that procedure. This is 
the first report of MVT that developed after impregnation 
achieved via IVF-ET.

CASE REPORT
At 7 wk of gestation, a 34-year-old Japanese woman, 
gravida 0, para 0, was referred to our emergency 
department from a reproductive clinic for abdominal 
pain that had lasted for 12 h and was accompanied by 
vomiting and hematochezia. Nausea had appeared 4 
d prior and was treated as hyperemesis gravidarum. 
The patient had a history of infertility related to 
endometriosis, and pregnancy was achieved after 
her first IVF procedure with frozen-thawed embryo 
transfer. As part of that procedure, oral conjugated 
equine estrogen (3.75 mg/d) was administered for 
hormone replacement for 49 d; the patient also received 
intramuscular injections of progesterone (50 mg/4 d) 
and a vaginal progesterone suppository (800 mg/d). She 
was a nonsmoker and had no prior history suggestive of 
thrombosis. She had no family history of coagulopathies 

or thromboembolic events. The patient underwent a 
laparoscopic ovarian cystectomy for endometriosis 4 years 
prior to her presentation at our hospital. Her body mass 
index was 24 kg/m2.

Upon arrival, the patient exhibited the following 
vital signs: A temperature of 36.8 ℃, a heart rate of 
119 beats/min, a blood pressure of 89/76 mmHg, 
a respiratory rate of 28/min, and oxygen saturation 
of 97% in room air. A physical examination showed 
tenderness without guarding, rigidity or rebound 
tenderness throughout the entire abdomen, and a 
hematologic examination revealed leukocytosis with a 
left shift (white blood cell count, 21000/µL; segmented 
neutrophils, 94.9%). The platelet count was 142000/µL. 
The patient had a C-reactive protein level of 5.13 mg/dL, 
aspartate aminotransferase level of 23 U/L (normal, 13-30 
U/L), alanine aminotransferase level of 29 U/L (normal, 
7-23 U/L), serum creatinine level of 0.58 mg/dL, and 
blood urea nitrogen level of 14.3 mg/dL. Her D-dimer 
level was elevated (46.8 µg/mL; normal, < 1.0 µg/mL), 
the prothrombin time was 13.4 s (normal, 10.2-13.6 s), 
and the activated partial thromboplastin time was 24.1 s 
(normal, 23.0-36.0 s). The findings of a hypercoagulability 
workup, including results for protein S, protein C, and 
antithrombin, were within normal limits. Anticardiolipin 
antibodies, antiphospholipid antibodies, and lupus 
anticoagulant were not detected. She refused screens 
of the FV Leiden mutation and FII G20210A mutations, 
which are not found in Japanese people. JAK2 V617F 
mutation was also not screened because hemoglobin and 
platelets were in the normal range.

Obstetric ultrasound indicated that the embryo had a 
normal appearance compatible with its gestational age. 
Computed tomography (CT) scanning demonstrated 
thrombosis in the superior mesenteric vein (SMV) ex­
tending into the portal vein (Figure 1). A moderate amount 
of ascites was observed, and the affected small bowel 
had an edematous and thickened wall with decreased 
enhancement, which suggested bowel ischemia.

Emergency surgical exploration was performed; this 
exploration found hemorrhagic fluid and a gangrenous 
portion of the small intestine extending from 80 cm 

Figure 1  Abdominal computed tomography image obtained at the initial 
examination. Acute mesenteric vein thrombosis extending into the portal vein 
(arrow) was demonstrated.
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distal to the ligament of Treitz to 160 cm proximal to 
the ileocecal valve (Figure 2). After the surgical removal 
of SMV thrombi (Figure 3), the necrotic portion of 
the small bowel, which was approximately 170 cm in 
length, was resected, and end-to-end anastomosis was 
performed. Following surgery, the patient was transferred 
to the intensive care unit, and anticoagulation therapy 
with unfractionated heparin was started immediately. 
We confirmed cardiac activity in the embryo by ultra­
sonography.

The subsequent postoperative course was not 
favorable. CT scanning on postoperative day 4 demon­
strated re-occlusion of the SMV and portal vein and no 
improvement in small bowel congestion. Thrombolysis 
therapy via a catheter placed in the superior mesenteric 
artery (SMA) was performed by continuously admini­
stering unfractionated heparin with urokinase via the 
SMA at a dose of 240000 units/d for 5 d. In addition to 
thrombolysis therapy, we discussed artificial abortion 
with the patient; after obtaining consent, we performed 
this procedure due to the early pregnancy stage and the 
recurrence of thrombosis despite heparin administration. 
Following the artificial abortion, the patient’s condition 
improved, and she was discharged on postoperative day 

18 with bridging to warfarin from unfractionated heparin. 
Four months later, the patient continued to receive 

anticoagulation therapy uneventfully, and a follow-up CT 
scan revealed complete recanalization of the portal vein, 
and the SMV was completely occluded from the distal to 
the first jejunal branches (Figure 4). The first jejunal vein 
was expanding and functioning as a collateral pathway. 
The follow-up laboratory data were as follows: Platelet 
count, 260000/µL; aspartate aminotransferase level, 
19 U/L (normal, 13-30 U/L); alanine aminotransferase 
level, 17 U/L (normal, 7-23 U/L); serum creatinine 
level, 0.54 mg/dL; blood urea nitrogen level, 11.1 mg/
dL; D-dimer level, 0.5 µg/mL (normal, < 1.0 µg/mL); 
prothrombin time on warfarin, 19.3 s (normal, 10.2-13.6 
s); and activated partial thromboplastin time, 31.5 s 
(normal, 23.0-36.0 s). She had normal liver function, no 
symptoms of portal hypertension, and had no ascites. 
We plan to continue anticoagulation therapy for one year.

DISCUSSION
This article provides the first description of MVT that 
developed following impregnation achieved via IVF-
ET. We could not identify factors related to inherited or 
acquired thrombophilia in this case. We believe that 
the relative hypercoagulability induced by pregnancy, 
in addition to the administration of oral estrogen during 
hormone replacement as part of the IVF-ET procedure, 
may have caused MVT in this patient, who lacked other 
precipitating factors.

The overall rate of venous thromboembolic events 
during pregnancy is 200 per 100000 deliveries[2]. Deep 
vein leg thrombosis and pulmonary embolism have been 
recognized as related events, whereas MVT is rare, with 
only 10 previously documented cases of MVT occurring 
in pregnant patients.

MVT is a life-threatening form of bowel ischemia, with 
an estimated mortality rate ranging from 20%-50%[3]. 
Symptoms of MVT are often nonspecific and include colic, 
progressive abdominal pain, anorexia, and abdominal 
distention. In pregnant patients, signs related to MVT are 

Figure 2  Gangrenous portion of the small intestine. A gangrenous portion 
of the small intestine extending from 80 cm distal to the ligament of Treitz to 
160 cm proximal to the ileocecal valve was found.

Figure 3  Surgical removal of superior mesenteric vein thrombi with a 
Fogarty catheter. A Fogarty catheter was inserted from superior mesenteric 
vein proximal to the ileocolic vein (arrow). The thrombus was removed and 
blood flow was confirmed.

Figure 4  Abdominal computed tomography image obtained four months 
after surgery. The portal vein recanalized completely, and the superior 
mesenteric vein was completely occluded from the distal to the first jejunal 
branches (arrow).

Hirata M et al . Mesenteric vein thrombosis during pregnancy
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most likely interpreted as normal changes associated with 
the progression of pregnancy; as a result, MVT is difficult to 
accurately diagnose. In the present case, nausea appeared 
4 d prior to the development of abdominal pain and, might 
have been a prodromal symptom rather than an indication 
of hyperemesis gravidarum. For accurate diagnosis, 
careful observation is necessary with MVT in mind, and 
abdominal enhanced CT scanning is recommended[3]. 
A delay in diagnosis may lead to unfavorable results for 
both the mother and the fetus. Once a diagnosis of MVT 
is established, immediate treatment with anticoagulation 
therapy and/or surgical exploration is necessary if an 
ischemic bowel is suspected. Thrombolysis therapy via a 
catheter placed in the SMA may be managed if thrombosis 
worsens despite anticoagulation therapy with heparin, 
although urokinase carries the risk of fetal hemorrhagic 
complications. Thrombosis due to underlying prothrombotic 
states, including pregnancy, begins in small vessels and 
progresses to involve larger vessels. Considering this 
pathogenesis, thrombolysis therapy at the SMA may be 
recommended. 

In this case, we also selected artificial abortion for 
the following three reasons. First, screens for inherited 
thrombotic disorders were negative, and pregnancy itself 
may have caused the thrombosis. Second, thrombosis 
may have recurred during pregnancy because of the 
diagnosis during early pregnancy. Third, the health of the 
mother is given priority.

Life-long anticoagulation is warranted in patients 
with inherited thrombophilia, whereas anticoagulation 
therapy for at least 6 mo to one year is recommended 
for patients with reversible predisposing causes, including 
pregnancy[3]. Therefore we planned to continue anti­
coagulation therapy for one year.

The development of MVT during pregnancy is multi­
factorial, occurring due to physiological changes related 
to pregnancy and the additional impact of inherited or 
acquired thrombophilia. Clinical features noted in the 10 
previously reported cases and the present case of MVT 
in a pregnant patient are shown in Table 1. Causes of 
the development of MVT in these cases were pregnancy 
itself in 5 patients, hypercoagulopathy in 3 patients, 
and hemoglobinopathy in 1 patient. Oral estrogen was 
administered during pregnancy in 2 cases, including the 

present case.
MVT development in our patient was associated 

with pregnancy achieved via IVF-ET, which is the most 
common assisted reproductive technology (ART) 
procedure used for infertility. In this case, IVF and frozen-
thawed embryo transfer were performed; during this 
process, exogenous steroids (estrogen and progesterone) 
are often administered to prepare the endometrium to 
receive the thawed embryos and to ensure that the timing 
of endometrial preparation and embryo development 
coincide. Among steroids, oral contraceptives (OC) are 
known to be a risk factor for MVT[3], and OC accounts 
for 9%-18% of episodes of MVT in young women[4,5]. It 
is difficult to compare the effects of conjugated equine 
estrogen with those of OC because of differences in dosage 
and biological effects. However, in the present case, the 
administration of conjugated equine estrogen, in addition 
to pregnancy itself, might have caused similar MVT-related 
effects to those observed for OC. With the development 
of ART, the number of pregnant women taking estrogen 
during pregnancy may increase, which could lead to the 
more frequent development of thrombosis, including MVT.

Antepartum thrombo-prophylaxis is generally recom­
mended for pregnant women with prior thrombosis[6]. 
However, findings regarding the risk of thrombosis in 
women with prior thrombosis who undergo ART are 
lacking, and dosage and thrombo-prophylaxis duration 
after ART have not been well investigated. For the present 
patient, another pregnancy may be difficult to achieve 
because infertility treatment without estrogen will be 
necessary.

In conclusion, pregnancy can increase the risk of 
MVT, which should be considered in the differential 
diagnosis of a pregnant patient with an acute abdomen. 
In cases of pregnancy achieved via IVF-ET, particularly 
frozen-thawed embryo transfer, the risk of thrombosis, 
including MVT, may be further increased due to the 
administration of estrogen for hormone replacement.

COMMENTS
Case characteristics
A 34-year-old woman was referred to the authors’ hospital because of abdominal 
pain accompanied by vomiting and hematochezia.

Table 1  Clinical features of mesenteric vein thrombosis during pregnancy

Case Ref. Year Age Gestation (wk) Additional risk Intestinal resection Pregnancy outcome

1 Van Way et al[7] 1970 33 12 - Yes ND
2 Graubard et al[8] 1987 30 14 Oral contraceptives by mistake Yes ND
3 Engelhardt et al[9] 1989 32 ND - Yes Live birth
4 Foo et al[10] 1996 27   6 - − Artificial abortion
5 Sönmezer et al[11] 2004 32 27 Factor V Leiden mutation − Live birth
6 Terzhumanov et al[12] 2005 33 ND Hemoglobinopathy Yes Miscarriage
7 Atakan et al[13] 2009 35 20 Protein S deficiency Yes Maternal death
8 Lin et al[14] 2011 31 34 - Yes Live birth
9 García-Botella et al[15] 2016 29   7 Antithrombin deficiency Yes Live birth
10 Reiber et al[16] 2016 30 ND - Yes Live birth
11 Present case 2017 34   7 Oral estrogen associated with IVF-ET Yes Artificial abortion

ND: Not described; IVF-ET: In vitro fertilization-embryo transfer. 
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Clinical diagnosis
The patient was diagnosed with acute mesenteric ischemia.

Differential diagnosis
The different diagnosis was hyperemesis gravidarum.

Laboratory diagnosis
An elevated D-dimer level suggested thrombosis.

Imaging diagnosis
Computed tomography scanning demonstrated thrombosis in the superior 
mesenteric vein extending into the portal vein.

Pathological diagnosis
Ischemic changes, including necrosis of the small bowel, were observed.

Treatment
The administered treatment was resection of the necrotic portion of the small 
bowel, anticoagulant therapy with unfractionated heparin, and urokinase 
continuously administered via the superior mesenteric artery.

Related reports
Mesenteric vein thrombosis (MVT) that develops during pregnancy is rare; only 
10 known cases of this condition have previously been reported. This article 
provides the first report of MVT that developed following impregnation achieved 
via in vitro fertilization-embryo transfer.

Experiences and lessons
MVT should be included in the differential diagnosis of a pregnant patient who 
presents with an acute abdomen.

Peer-review
This is an interesting case highlighting the potential for a serious albeit infrequent 
complication of ART.
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