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ABSTRACT

Background: laparoscopic sleeve gastrectomy is presently the most common bariatric surgery at our
center (King Hussein Medical Center). Portal vein thrombosis is a rare surgical complication with an
insidious presentation and a high risk of bowel compromise. The aim of this study is to present a series of
patients who developed portal vein thrombosis post sleeve gastrectomy, and to describe the overall
incidence, associated risk factors, clinical presentation and management.

Case Reports: Four patients developed portal vein thrombosis post laparoscopic sleeve gastrectomy at
King Hussein Medical Center during the period (Jan 2006 to Feb 2017). All patients presented with
abdominal pain, nausea, and vomiting and decrease oral intake. The abdominal Computed tomography
(CT) scan confirmed the diagnosis of portal vein thrombosis in all of them. One patient required medical
treatment along with operative intervention and bowel resection. The other three patients were treated
conservatively with anticoagulation and fluid resuscitation.

Conclusion: Portal vein thrombosis is a rare but severe complication after laparoscopic bariatric surgery.
Familiarity with this high-risk entity is critical. Early diagnosis and management, initiated by a high index
of suspicion, is crucial.
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Background

Portomesenteric vein thrombosis (PMVT) is ischemia and infarction [1, 2]. It has been
a rare but potentially life threatening described to occur as a result of local causes
condition that may lead to intestinal such as: (liver cirrhosis, diverticulitis,
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pancreatitis, cholecystitis, inflammatory
bowel disease, {hepatocellular, gastric,
pancreatic cancers}) or systemic causes like:
(myeloproliferative disorders, pregnancy,
and oral contraceptives) [3]. Postsurgical
PMVT is most common after procedures
including ligation of, manipulation of, or
injury to the portomesenteric venous system,
such as splenectomy, liver transplantation,
and the use of portal systemic shunts [4-7].
PMVT has been found to occur after
laparoscopic surgery as well despite the
absence of direct manipulation of the portal
or major mesenteric vessels [8]. Possible
causative  factors include; increased
intraabdominal pressure with
pneumoperitoneum results in decreased
portal venous blood flow, which may lead to
a relative prothrombotic environment [9,
10].

Patients undergoing bariatric surgery are at

an increased risk for venous
thromboembolism (VTE) due to the
underlying inflammatory and

hypercoagulable  states and  because
metabolic syndrome may predispose patients
to VTE [11, 12].

The laparoscopic sleeve gastrectomy (LSG)
IS becoming one of the most popular
operations for the treatment of morbid
obesity, due to its acceptable morbidity and
long-term weight loss, as compared with the
Roux-en-Y gastric bypass, [13-16] actually
in our center it is the most common bariatric
surgery being done during the period (2006-
2017). We herein report on a single-center
series of 4 patients who had developed
PMVT after LSG, in which we describe the
overall incidence, associated risk factors,
clinical presentation and management of
these cases.

During a literature search, we identified a
limited number of case reports and series
describing PMVT following laparoscopic
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bariatric  surgery as an uncommon
complication.

CASE REPORTS

Of 655 patients who underwent laparoscopic
sleeve gastrectomy for morbid obesity at our
center during the period from 2006 to 2017,
four patients developed acute PMVT in the
early postoperative period. All of the four
LSGs were performed within the same
center; therefore, surgical team, opera-tive
technique, prophylactic antibiotic regimen
and thromboembolism prophylaxis protocol
were the same among all of them. After
obtaining the approval from the Royal
medical services ethical and research
committee, data was obtained from the
retrospectively review of the medical
records of patients who underwent LSG in
our center and developed PMVT post
operatively.

Under general anesthesia, the patient was
placed in reverse Trendelenburg lithotomic
position, we performed 4 incisions;
pneumoperitoneum was created using the
open technique, with a maximum preset
pressure of 15mmHg. A liver retractor was
placed through a 5 mm incision in the
epigastrium. The gastrosplenic ligament as
well as gastrocolic omentum were divided
using a vessel sealer and divider LigaSure
Atlas®. A 40-Fr endoluminal endoscope
was used to size the lumen. Gastric resection
was performed using a gastrointestinal
flexible endo-stapler [EndoGIA®]. Staple
line reinforcement with continuous lambert
suture was used in 2 patients while the other
2 patients had not. During dissection of the
lesser sac and posterior stomach, the
portomesenteric  circulation was  not
visualized or manipulated. A 16-Fr redivac
drain was placed along the staple line at the
conclusion of the operation. The mean
operation room time was 100 min (range
70-135 min).
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All patients were given the subcutaneous
low-molecular-weight  heparin  (LMWH)
enoxaparin (Innohip®) at 4500 IU per day,
initiated intra-operatively and continued till
the discharge day. Also they all start
walking within 4-6 h of surgery with
assistance; intravenous fluid therapy was
also administered. No complications were
observed during hospitalization. All of the
patients were discharged 48-72 h after
surgery

Casel

A 36-year-old female with a BMI of 49
kg/m2, admitted for LSG. Her medical
history included Diabetes and history of oral
contraceptive pill use for 3 years. Her
operation was uncomplicated; she had an
uneventful postoperative course and was
discharged from the hospital on the second
postoperative day. On the 32th postoperative
day, she developed constant and diffuse
abdominal pain that progressed in severity
over the following 3 days. On presentation
at this time, she appeared dehydrated with
mild  distension and had moderate
tenderness. She was suspected of having an
anastomotic leak. However computerized
tomography (CT) of the abdomen confirmed
the diagnosis of portal vein thrombosis
(Figure 1). Therefore, the patient was treated
conserva-tively  with anticoagulation
therapy, initially started with hep-arin and
thereafter shifted to warfarin, which was
continued after discharge.

Case 2

A 41-year-old female patient with a body
mass index of 48.2 kg/m2 was admitted for
LSG. The patient’s past medical history
included morbid obesity, hypertension and
dyslipidemia. No  history of oral
contraceptive use or smoking. Her initial
physical examination was unremarkable.
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The patient underwent LSG and experienced
some nausea and vomiting post-operatively,
alleviated with antiemetics. She tolerated her
bariatric full liquid diet and was discharged
home two days later. After 14 days she
began to have abdominal pain, nausea and
vomiting. She presented to the emergency
room with: low-grade fever, tachycardia and
signs of dehydration. A CT scan revealed
PMVT but no evidence of bowel or hepatic
ischemia (Figure 2). Therefore, the patient
was treated conserva-tively and was placed
on intravenous heparin initially and
thereafter shifted to oral warfarin, which
was continued for 6 months after discharge.

Case 3

A b54-year-old man presented as an
emergency with diffuse abdominal pain,
nausea, and vomiting. The body mass index
(BMI) of the patient was 42 kg/m2.He was
smoker (one pack/day). He had undergone
LSG 21 days prior to the index admission.
The laboratory findings were insignificant,
with only an increase in white cell count.
Computerized tomography (CT) of the
abdomen confirmed the diagnosis of portal
vein thrombosis (Figure 3,4,5,6,7,8). He was
admitted to the hospital, dehydrated, and
was started on medical treatment with
intravenous  heparin  infusion,  fluid
resuscitation. Thereafter he was shifted to
warfarin, which was continued after
discharge.

Case 4

A 44-year-old man presented as an
emergency with diffuse severe abdominal
pain, low-grade fever, nausea, and vomiting
with history of decrease oral intake. The
body mass index (BMI) of the patient was
47 kg/m2. He had undergone an uneventful
laparoscopic sleeve gastrectomy for the
treatment of morbid obesity 18 days prior to
the index admission. The laboratory findings
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were within normal levels, with only a mild
increase in white cell count. Computerized
tomography (CT) of the abdomen confirmed
the diagnosis of portal vein thrombosis
(Figure 9,10,11,12). Therefore the patient
was immediately treated with therapeutic
infusion of heparin and broad spectrum
antibiotics along with aggressive fluid
resuscitation, but two days later the patient
condition get deteriorated as he developed
high grade fever, abdominal distention with
rigidity and diffuse tenderness. So decision
was taken for urgent diagnostic laparoscopy,
after the initial laparoscopic port was placed,
it was decided that completion of the
laparoscopic procedure was not feasible due
to the patient’s distended bowel loops, and
the procedure was converted to an open
laparotomy in which the findings were
gangre-nous small bowel loop about 75 cm
from the DJ junction, 60 cm of small bowel
was resected. The patient eventually
recovered from his illness and was
discharged in a stable condition on oral
anticoagulant.

Discussion

Portal vein thrombosis is a well-described,
uncommon complication of operations that
involve the portal or mesenteric veins.
Although it is a rare complication of
laparoscopic general surgery still it may be
potentially catastrophic clinical
complication due to mesenteric ischemia or
infarction.(16) The etiology of PMVT
complication after laparoscopic surgery is
likely multifactorial, Some of the factors
that may contribute to the pathogenesis of
this condition include local injury near the
portal flow, surgical damage (including
direct trauma leading to diminished blood
flow), prolonged time in the reverse
Trendelenburg position, increased intra-
abdominal pressure due to
pneumoperitoneum,  [17-21] and also
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pneumoperitoneum with carbon dioxide
causes  sym-pathetic  vasoconstriction
through the release of vasopressors, which
eventually reduces venous blood flow and
increases the risk of thrombosis.[22,23]
Possible etiologies other than surgery are:
systemic (such as inherited hypercoagulable
or acquired prothrombotic states) or local
(such as intraabdominal inflammatory or
neoplastic disease, diminished flow in
cirrhosis, or portal hypertension). (17-21)
finally bariatric patients themselves are at
increased risk of post-surgical PMVT due to
the presence of metabolic syndrome and the
thromboembolic risk of obesity itself.

Several case reports and series (8,16-
20,22,24,26,29-30) of PVT in the bariatric
population have emerged as the prevalence
of laparoscopic bariatric surgery has
increased over the past decade. However,
this is the first case series from Jordan to
present PMVT, It is important to report such
cases because this complication has subtle
clinical presentation that may lead to
delayed diagnosis and also to focus on the
possible causes that was observed among
our patients which could be modified in the
upcoming patients.

PMVT seems to occur more frequently in
patients undergoing LSG than in those
undergoing other bariatric procedures. In our
center although we had done 2342 LBS
(1236 pts had Adjustable gastric band, 655
pts had LSG, and 451 pts had RNYGB) all
the four cases of PMVT were post LSG.

The most significant contributing factors for
PMVT during the LSG procedure are
specifically:

a. Thermal or mechanical effect on the short
vessels or the left gastroepiploic arcade
during the skeletonization of the greater
curvature. Surgical manipulation intra-
operatively can damage the splanchnic
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endothelium and result in local thrombus
formation which might then propagate
throughout the portal venous system.

b. Ligation of the short gastric and tributary
vessels which may affect the blood flow
pattern and result in diminished flow.

c. Splenic vein or superior mesenteric vein
(SMV) direct contact, which may occur
during surgery and be the -cause of
thrombosis.

d. Splenic ischemia or infarction. The
ligation of the short vessels during LSG may
lead to insufficient perfusion of the upper
pole of the spleen, perceptible as a
demarcation during the operation. Such a
condition, while asymptomatic in most
cases, may occasionally lead to the
symptomatic development of a splenic
infarct and even subsequent abscess,
reflecting the release of inflammatory
mediators.

e. Dehydration. Commonly after bariatric
surgery if patients had uneventful
postoperative course, they are usually
discharged from the hospital few days after
the procedure. Some patients may have
difficulty in reaching the targeted 2-L/d fluid
intake and develop various degrees of
dehydration, which predisposes them to
VTE (including PMVT).(24) Also the liquid
intake is limited after bariatric surgery due
to the restrictive component of these
surgeries, and some patients may be in a
negative fluid balance after discharge. In our
series, the median length of stay was 2 days,
and in the four cases there was a history of
decreased oral intake since the four patients
presented  with  various degree of
dehydration.

Our patients began experiencing new-onset
epigastric  pain, usually after being
discharged from the hospital. This leads us
to speculate that perhaps the relative
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difficulty these patients have with fluid
intake (a propensity for mild dehydration,
together with the aforementioned risk
factors for thrombosis) puts them at a
greater risk for this rare complication.

The morbidity and mortality associated with
PMVT is high due to the vague nature of the
presenting symptoms, therefore leading to
delay in diagnosis. [25] Clinical presentation
may be subtle and requires a high index of
suspicion, since these presentations may
range from incidental findings, in an
asymptomatic patient, to life-threatening
bowel infarction. Pain out of proportion to
physical findings specifically if it was
associated with one or more risk factors
should raise clinical suspicion and the
necessary diagnostic workup should be
performed without delay. (17) Most
commonly, patients present postoperatively
with non-specific abdominal pain, nausea,
vomiting, and low-grade fever. Thus,
physical examination findings can be
normal, however, if associated with bowel
ischemia, patients could present with septic
shock and peritonitis. (16)

Laboratory values are most of the time
within normal limits; so that normal blood
tests do not exclude the diagnosis, however
leukocytosis and mild elevation of liver
function tests are also observed. The
definitive diagnosis of PVT is made with
noninvasive imagining. Actually diagnosis
can be established with (oral and
intravenous) contrast- enhanced CT which
has been reported in published studies to
diagnose and monitor the patient’s course
with a sensitivity of 90 %. [17, 26] PMVT
was readily diagnosed using this modality
for all the patients in our case series. Color
Doppler ultrasonography may also be used.
CT scans findings may include: small bowel
wall thickening, mesenteric thickening,
ascites, or contrast delay when entering the
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portal venous system. [27] Diagnosis may
also be made in the operating room, as in the
fourth case in our series, since the bowel
may look compromised and dusky, along
with ascites. Keeping in mind that surgical
exploration, preferably laparoscopic, may
provide the definitive diagnosis when other
modalities, including CT, yield negative or
equivocal findings. (17)

Since the mortality rate of acute mesenteric
thrombosis is 20% to 50%, (28) and
recurrence is common within the first 30
days, once the diagnosis of PMVT is
confirmed treatment should be promptly
started. In patients presenting with
peritonitis or shock, prompt exploration is
needed with possible resection of necrotic
bowel. Full therapeutic anticoagulation with
either subcutaneous LMWH or intravenous
unfractionated heparin is recommended in
noncirrhotic, stable patients with acute
PMVT who do not develop bowel ischemia
or necrosis. (16,24) Therefore it has been
recommended that patients with acute
PMVT  should be treated  with
anticoagula-tion therapy as early as
possible, since it reduces the risk of fur-ther
thrombotic events by enhancing the
recanali-zation of the portal venous system
(29) This treatment is continued and
replaced by oral anticoagulants (target
international normalized ratio, 2.5-3) for
several months (the length of which will
depend on a formal hematological
consultation and the coagulation profile of
the patient). (24) Aggressive intravenous
hydration, total parenteral nutrition and
bowel rest are important concomitant
measures. A direct  portomesenteric
thrombectomy or thrombolysis is also
possible in select cases. (19) No large
studies exist to support the routine use of
thrombolytics; however, this treatment has
been shown to be effective in cases resistant
to standard anticoagulation therapy. (16)
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Although there is no consensus concerning
PMVT prophylaxis, venous thrombotic
event prophylaxis is routinely preoperatively
administered as a standard prevention
measure for DVT in most bariatric centers,
however several studies suggest that the risk
of thromboembolism post bariatric surgery
continues long after discharge from the
hospital, therefore prophylaxis should be
continued for several weeks along the
postoperative period. (16)

The four PMVT cases reported here are
based on a single-center experience of over
2342 Dbariatric surgeries of which the
majority was performed with the same
surgical team. All of the four cases were
post LSG. A history of decrease oral intake
along with the presence of mild to moderate
dehydration was the predominant risk factor
for PMVT in our series, and abdominal pain
was the main symptom. All patients were
discharged home post their uneventful LSG
and were doing well at their initial follow-up
visit within the first 7 days of their
operations. The symptoms of acute PMVT
began on days 14, 18, 21 and 32 post
operative for each of the 4 patients. Three of
the patients presented with non-specific
symptoms and the diagnosis was made by
contrast-enhanced CT-scan, so that they
were initiated on anticoagulation promptly,
while the 4th case developed acute abdomen
that needed surgical intervention with bowel
resection. They all  survived this
complication.

Conclusion

Porto-mesenteric vein thrombosis is a rare
but severe complication after laparoscopic
bariatric surgery. Familiarity with this high-
risk entity is critical. Early diagnosis and
management, initiated by a high index of
suspicion, is crucial. The state of
dehydration post bariatric surgeries puts
patients at a greater risk for this rare
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complication. Contrast-enhanced abdominal
and pelvic CT scan is the proven method of
choice for PMVT diagnosis, however, if CT
findings are equivocal or if the patient
shows signs of deteriora-tion, laparoscopic
exploration is highly indicated. Early
anticoagulation is the optimal treatment to
avoid thrombosis progression and to achieve
partial or complete recanalization. However
surgical intervention is the choice when
bowel necrosis develops.
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Figure 3,4,5, 6
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Figure 7, 8
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Figure 9, 10, 11, 12
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