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BACKGROUND:  Portal  vein  thrombosis  is  a rare  and  a potentially  lethal  complication  of  Laparoscopic
sleeve  gastrectomy.  In  this  series,  we describe  the presentation,  treatment,  and  outcome  of  5  cases  of
PMVT  post-laparoscopic  sleeve  gastrectomy  (LSG)  treated  successfully  at our  hospital.
CASE  REPORT:  Five  patients  presented  to our emergency  department  with  diffuse  abdominal  pain  asso-
ciated  with  anorexia,  nausea  and  vomiting  after  laparoscopic  sleeve  gastrectomy  (LSG).  Computed
tomography  (CT) scan  showed  evidence  of  portal,  mesenteric  and  splenic  vein  thrombosis  and  small
bowel  ischemia  in  three  patients.  Two  patients  were  treated  only  with  anticoagulant  and  the  other  three
patients  were  treated  with  surgery  in  the  form  of  diagnostic  laparoscopy  converted  to  laparotomy  with
Small  bowel  resection.

CONCLUSION: Portal  and  mesenteric  venous  thrombosis  after  laparoscopic  sleeve  gastrectomy  is  an
unusual  complication  but it has  life  threatening  consequences  if  it is  not  diagnosed  early  and  treated
adequately.  The  patients  with  porto-mesenteric  venous  thrombosis  (PMVT)  usually  present  themselves
with  vague  abdominal  symptoms.  As  so,  the physicians  should  have  high  index  of  suspicion  to  recommend
computed  tomography  (CT)  abdomen  to  confirm  diagnosis  and  start adequate  treatment.

©  2019  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
 artic
access

. Introduction

The implementation of laparoscopic sleeve gastrectomy (LSG)
or patients with morbid obesity is increasing [1]. It has been
pproved that LSG assists in weight loss as well as hindering
omorbidities and improving the overall quality of life [1]. Porto-
esenteric vein thrombosis (PMVT) is a rare complication for

aparoscopic sleeve gastrectomy (LSG); however, it could obviously
mpact the patients’ outcome and survival. Porto-mesenteric vein
hrombosis (PMVT) occurs when the portal and mesenteric vein is
ccluded by thrombus either partially or entirely [2]. The throm-
us may  migrate to close portal vein branches, splenic veins, and
esenteric veins and the patients may  present with various clin-

cal manifestations such as fever and abdominal pain [3]. Herein,

e aimed to report casesof portal vein, superior mesenteric vein,

nd splenic vein extensive thrombosis two weeks after undergo-
ng laparoscopic sleeve gastrectomy LSG. The sleeve gastrectomies
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were performed in 3 different hospitals in the private sector prior
to being referred to our hospital.

2. Case presentation

2.1. Case 1

A 43-year-old woman with a body mass index (BMI) of 37 kg/m2

presented at the emergency room complaining of sudden, severe,
and generalized abdominal pain of one-day duration. The patient
looked ill, dehydrated, and lethargic, confused, and had an altered
level of consciousness as well as coffee ground vomiting. Local
abdominal examination revealed generalized abdominal tender-
ness. Vital signs were disturbed; heart rate was 156 beats per
minute, blood pressure was  81/58 mm Hg, respiratory rate was 26
breaths per minute, and body temperature was 36.5 ◦C.

Laboratory investigations were immediately performed and

showed that the hemoglobin (Hgb) level was 13.4 g per deciliter,
and white blood cell count (WBC) was  37,800 per microliter.
Past history included laparoscopic sleeve gastrectomy for morbid
obesity, two weeks prior to current admission with prophylactic
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Fig. 1. Computed tomography (CT) of abdomen showing porto-mesenteric vein thrombosis with evidence of small bowel ischemia.
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Fig. 2. Open abdomen showing extensive small bowel ischemia.

nticoagulant for one week only after discharge. Computed tomog-
aphy (CT) abdomen with intravenous (IV) contrast exhibited
uperior mesenteric vein, portal vein, and splenic vein thrombosis
ombined with signs of extensive small bowel ischemia (Fig. 1).

Afterwards, diagnostic laparoscopy confirmed the findings, and
ence exploratory laparotomy was carried out. The patient under-
ent small bowel resection saving 100 cm from ileocecal valve

nd 35 cm from Trietz ligament. The patient was left with an open
bdomen for second look which indicated enduring small bowel
schemia (Fig. 2). Resection of 10 cm with side-to-side anastomosis

as done during second look surgery with application of vacuum
ssisted closure device (VAC) for third look.

Third-time screening revealed clean anastomotic abdominal
eld and abdominal closure was straightway performed (Fig. 3). The
atient was progressing well in the intensive care unit (ICU), extu-
ated, and had well-tolerated nasogastric tube feeding. The patient
eceived infusion with proton pump inhibitors (PPIs), tazobactam,
nd heparin.

On the ninth day, the patient experienced unexpected deterio-
ation and computed tomography (CT) abdomen with IV contrast
as ordered. The computed tomography (CT) displayed evidence
f oral contrast leakage inside the peritoneal cavity, possibly at
he site of the anastomosis. The physician decided abdominal re-
xploration, which in turn, confirmed the computed tomography
CT) result. Catheter with inflatable balloon was placed in the site
Fig. 3. Open abdomen showing clean anastomotic abdominal field.

of the leak (anastomotic site) and total parenteral nutrition (TPN)
was initiated.

After 48 h, examination showed no further leak, abdomi-
nal wash was done and vacuum-assisted closure (VAC) of the
abdomen was  applied. Two  days later, computed tomography (CT)
of abdomen with intravenous (IV) contrast was  performed again
and clarified clean abdomen. Abdominal closure was done and the
patient was forwarded back to the primary physician after one
week.

2.2. Case 2

A 22-year-old male patient with body mass index (BMI) of
38 kg/m2 came to the emergency department severely dehydrated
with coffee ground vomiting, melena, and abdominal pain. The
patient had history of laparoscopic sleeve gastrectomy (LSG) two
weeks prior to present admission with only one week prophy-
lactic anticoagulant after discharge. Vital signs were as follow;
blood pressure was  151/66 mm Hg, respiratory rate was 24 breaths

per minute, and body temperature was  36.6 ◦C. White blood cells
(WBCs) level was  29,000, platelets count was  317,000, and pro-
thrombin time was 2.0.Computed tomography (CT) of his abdomen
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mal  jejunum resected, vacuum assisted closure (VAC) was applied
Fig. 4. Open abdomen showing extensive small bowel necrosis.

ndicated bowel ischemia secondary to porto-mesenteric thrombo-
is that has been confirmed through laparoscopic procedure.

Exploratory laparotomy was carried out and 80 cm from proxi-
al  jejunum was resected preserving 15 cm from duodeno-jejunal

exure with application of vaccum assisted closure (VAC) (Fig. 4).
atient started on total parenteral nutrition (TPN) and heparin infu-
ion. After 48 h, examination showed no evidence of ischemia and
ence hand sewn end-to-end anastomosis was done with abdomi-
al wash and application of vaccum assisted closure (VAC). A third
ook, two days later, showed clean abdomen with no evidence
f leak. Drains were inserted and the abdomen was closed. Five
ays later, the patient complained of melena; however, computed

Fig. 5. Computed tomography (CT) of the abdomen showing porta
Journal of Surgery Case Reports 63 (2019) 59–64 61

tomography (CT) abdomen with intravenous (IV) contrast showed
no evidence of anastomotic leak. Also, upper endoscopy proved no
evidence of active bleeding. The patient was  discharged home on
enoxaparin 80 mg  twice daily and proton pump inhibitors (PPIs).

2.3. Case 3

A 34-year-old female patient with a body mass index (BMI)
of 49 kg/m2 was  operated with laparoscopic sleeve gastrectomy
(LSG). History included hypothyroidism treated by levothyroxine.
Laparoscopic sleeve gastrectomy (LSG) was efficiently performed
without any postoperative complications. On the second day, the
patient was discharged home on heparin for one-week duration.
One month after the surgery, the patient presented herself with
constant and diffuse abdominal pain that progressed in sever-
ity over the following three days. Clinical examination revealed
dehydrated patient with mild to moderate abdominal distention
and tenderness. Interestingly, computed tomography (CT) of her
abdomen showed extensive portal vein thrombosis with splenic
vein thrombosis without evidence of bowel ischemia (Fig. 5). The
patient was conservatively addressed with heparin and warfarin
then discharged on follow-up with the primary physician.

2.4. Case 4

A 53-year-old male patient with body mass index (BMI) of
42 kg/m2 came to the emergency department dehydrated with
diffuse abdominal pain and vomiting. The patient had history of
laparoscopic sleeve gastrectomy (LSG) two  weeks prior to present
admission with only one week of venous thrombo-embolic prophy-
laxis. Vital signs were as follow; blood pressure was 140/60 mm
Hg, respiratory rate was  25 breaths per minute, and body tem-
perature was 37.4 ◦C. White blood cells (WBC) level was 25,000,
platelets count was  310,000, and prothrombin time was 2.0. The CT
of his abdomen showed extensive portal vein thrombosis involv-
ing portal vein, superior mesenteric vein and splenic vein with
evidence of small bowel ischemia affecting jejunum (Fig. 6). The
diagnosis has been confirmed through diagnostic laparoscopy.
Exploratory laparotomy was carried out and 85 cm from the proxi-
and the patient shifted to intensive care unit (ICU) (Fig. 7). Patient
started on total parental nutrition TPN and heparin infusion. After
48 h, second look surgery showed another ischemic segment about

l vein thrombosis without evidence of small bowel ischemia.



62 N.A. Alenazi, K.S. Ahmad, M.S. Essa et al. / International Journal of Surgery Case Reports 63 (2019) 59–64

Fig. 6. Computed tomography (CT) of the abdomen showed extensiv
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elevation of portal venous pressure in response to retained car-
Fig. 7. Open abdomen showing extensive small bowel ischemia.

0 cm was resected with hand sewn end –to-end anastomosis done,
accum assisted closure (VAC) machine was applied. After 48 h, a
hird look surgery was done and showed no evidence of leak and
schemia. And so, the abdomen was closed over drains. Postoper-
tive course was uneventful and the patient was discharged home
n enoxaparin 80 mg  twice daily and proton pump inhibitors (PPIs).

.5. Case 5

A 25-year-old male patient with a body mass index (BMI) of
0 kg/m2, admitted for laparoscopic sleeve gastrectomy (LSG). On
he second day, the patient was discharged home without any pro-
hylactic anticoagulant. Two weeks after the surgery, the patients
resented with dehydration and diffuse abdominal pain that pro-
ressed in severity over the last two days. Vital signs were as follow;
lood pressure was 130/70 mm Hg, respiratory rate was  22 breaths
er minute, and body temperature was 36.7 ◦C. Abdominal exami-
ation showed soft lax abdomen without tenderness. White blood
ells (WBC) level was 11000, platelets count was  310,000, and
rothrombin time was 1.6. Interestingly, computed tomography
CT) of his abdomen showed extensive porto-mesenteric venous

hrombosis without evidence of bowel ischemia. The patient was
onservatively treated with heparin and warfarin then discharged
n follow-up with the primary physician.
e portal, superior mesenteric vein and splenic vein thrombosis.

Our case series has been reported in line with the PROCESS cri-
teria

3. Discussion

The mounting applications of laparoscopic sleeve gastrectomy
(LSG) for patients with morbid obesity urged healthcare pro-
fessionals to investigate post-operative complications. Of note,
deep venous thrombosis, pulmonary embolism, hemorrhage, and
anastomotic leakage are commonly reported complications in the
post-operative course of laparoscopic sleeve gastrectomy (LSG)
[1,4]. Porto-mesenteric vein thrombosis (PMVT) is a potentially
fatal complication of LSG; however, this has been rarely reported in
the literature [5,6]. This series discusses cases that were referred to
our hospital with porto-mesenteric venous thrombosis (PMVT) for
patients who  had a past history of laparoscopic sleeve gastrectomy
(LSG) for morbid obesity in 3 different hospitals, two  weeks prior
to being admitted in our emergency room.

Although the porto-mesenteric venous thrombosis (PMVT) is
a lethal complication in the postoperative course of laparoscopic
sleeve gastrectomy(LSG), the diagnosis is very deceptive, owing
to the nonspecific complaints. Patients may  experience abdomi-
nal discomfort or pain, fever, nausea or vomiting. Nevertheless,
some porto-mesenteric venous thrombosis (PMVT) cases could
be asymptomatic and discovered accidentally through radiologi-
cal examination [3]. The presented cases had severe leukocytosis
and disturbed vital signs, physicians might also encounter mild ris-
ing in liver function tests; however, laboratory values fall usually
within normal limits [6]. The diagnosis of porto-mesenteric venous
thrombosis (PMVT) is typically performed through contrast com-
puted tomography (CT) scan and Doppler ultrasound; our patients
had only contrast computed tomography (CT) that showed porto-
mesenteric venous thrombosis (PMVT), as well as small bowel
ischemia.

It is worth mentioning that porto-mesenteric venous thrombo-
sis (PMVT) not only occurs after laparoscopic sleeve gastrectomy
(LSG) but also has been reported after different laparoscopic
surgical proceedings like splenectomy, cholecystectomy, and
fundoplication [7,8]. Nevertheless, the exact etiology has not
yet clearly been understood. The experimental studies deduced
that the intra-abdominal pressure produced during laparoscopic
surgery has an inverse relation with the blood flow within the
portal vein, which in turn, prepare for thrombus formation [9].
The release of vasopressin during operation, reverse Trendelen-
burg posture applied during the laparoscopic intervention, and the
bon dioxide (Co2) may  also be contributing factors [9]. In our cases
the main risk factors are dehydration and improper duration of
prophylactic anticoagulant.
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The advantages of prohylactic anticoagulation given routinely
fter bariatric surgery is accepted to a large degree. Both low molec-
lar weight heparin (LMWH) and unfractionated heparin (UFH) can
e used in bariatric surgery; however, until now, there is no strong
vidence regarding dose and duration of prophylactic heparin [10].
owever, it is noted that there is no data demonstrating relation
etween deep vein thrombosis (DVT) and regarding pathophysi-
logy, prevention, management, and complications; and so, deep
enous thrombosis (DVT) prophylaxis given for surgical patients
an be used in porto-mesenteric venous thrombosis (PMVT).

One study demonstrated that duration of 10 days of prophylac-
ic heparin after bariatric surgery is effective [11]. Other studies
oted that prophylactic enoxaparin given preopertaively at the
ime of surgery was associated with significant rate of major bleed-
ng without reduction in deep venous thrombosis (DVT) incidence.
t appeared that 40 mg  of enoxaparin given two times daily is supe-
ior to 30 mg  twice daily and after discharge administration of
noxaparine 40 or 50 mg  once a day is efficient [12].

The guidelines of the American Association of Clinical Endocri-
ologists (2013), the American Society for Metabolic and Bariatric
urgery Medical Guidelines for Clinical Practice for the Periopera-
ive Nutritional, Metabolic, and Nonsurgical Support of the Bariatric
urgery Patient and obesity society(AACE/ASMBS/TOS guidelines)
ecommended that regimens of prophylactic heparin following
ariatric surgery include intermittent pneumatic compression
evices in addition to subcutenous injection of low molecular
eight heparin (LMWH) and unfractionated heparin (UFH). Deep

enous thrombosis (DVT) prophylaxis for long period (extended
rophylaxis) should be given for patients with high risk factors such
s patients with past history of deep venous thrombosis (DVT) [13].

One of the methods for deep venous thrombosis (DVT) risk
tratifictaion is modified Caprini score [14].With application of this
core on our reported patients, most of them were at high risk.

In comparison to Roux-en-Y (RYGB), porto-mesenteric venous
hrombosis (PMVT) is rare and has fatal consequences, but the
ecorded cases are less than reported after laparoscopic sleeve gas-
rectomy (LSG). Inspite of both types of surgery having the same
iskfactors, presentation, onset of diagnosis after surgery and man-
gement results, there is no elucidation for this contradiction [15].

There are several treatment options for porto-mesenteric
enous thrombosis (PMVT) based on the degree and severity of
hrombosis (occlusive versus non occlusive) which includes oral
nticoagulant, thrombolytic therapy and thrombectomy using tis-
ue plasminogen activator (TPA) [16]. 60% of patients receiving
hrombolytic therapy developed major complications [17].

If there is evidence of ischemic bowel, laparotomy is better than
aparoscopy because of insufflation of the abdominal cavity with
as which increases the pressure inside mesenteric veins (exag-
erate venous hypertension) in addition to extensive bowel edema
nd abdominal distenveins that make laparoscopic access difficult
18]. In our case, the extensive small bowel ischemia urged the
xploratory laparotomy and intestinal resection of necrotic parts
s an emergency solution.

Standard anti-coagulation therapy is usually applied for patients
ith portal vein thrombosis (PVT) and can entirely lead to

hrombus resolution in mild to moderate cases [19]. There are ret-
ospective studies reported that patients with acute portal vein
hrombosis treated with anticoagulation, partial recanalization of
he portal vein occurred in 63%–93% of patients and complete
ecanalization occurred in 34%–45% [20–24].
. Conclusion

To recapitulate, laparoscopic sleeve gastrectomy (LSG) for
orbid obesity is not a complication free procedure. Patients
Journal of Surgery Case Reports 63 (2019) 59–64 63

undergoing laparoscopic sleeve gastrectomy (LSG) might expe-
rience porto-mesenteric venous thrombosis (PVT) a few weeks
after the operation. The presenting clinical features are vague;
abdominal pain, vomiting, abdominal discomfort, fever, and nau-
sea. Therefore, the healthcare professionals are encouraged to
consider porto-mesenteric venous thrombosis (PMVT) in the dif-
ferential diagnosis. Future studies are recommended to construct
rigorous and standard treatment and prophylaxis procedures.
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