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INTRODUCTION

Portal vein thrombosis (PVT) secondary to splenectomy
is an important but frequently forgotten pathology that is
potentially fatal. (1) Its incidence varies from 5% to 50%,
(2) and its mortality rate can be reduced from 5% to 0% if it
is diagnosed and treated early. (3, 4) Frequently, clinicians
and surgeons do not take this potential complication into
account and fail to provide patients with prophylaxis and
consultation until portal hypertension and its complica-
tions have already become established. Once that occurs,
it must be permanently controlled with hospitalizations,
transfusions and other measures. We present the case of a
patient with PVT secondary to splenectomy.

CLINICAL CASE

The patient was a 37 year old Colombian high school tea-
cher in a common law marriage. At the age of 12, she was

Portal vein thrombosis is a frequently occurring pathology following splenectomy. Several local and systemic
risk factors contribute to its occurrence among patients who undergo this procedure to treat hemolytic anemia.
This potentially fatal complication has caused great discussion about appropriate interventions for its preven-
tion and treatment. Frequently this alteration is undetected. We present a case and review the topic.
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diagnosed with hereditary spherocytosis. Six years later she
underwent a splenectomy. Two years later she consulted
a physician because of for hematemesis and melena. An
endoscopy found bleeding esophageal varices which were
treated with sclerotherapy. Propranolol was prescribed to
control hger blood pressure. Portal Doppler ultrasound
found a “hypoechogenic thrombus in the portal vein and
its right branch with important collateral circulation and
portal hypertension”. Magnetic resonance imaging (MRI)
showed cavernous degeneration of the portal vein. She
has been hospitalized numerous times because of upper
gastrointestinal bleeding secondary to gastropathy due to
portal hypertension and has been treated for an acute epi-
sode with electrolytes and electrolyte support, terlipressin
and red blood cell transfusions. Upon discharge treatment
consisted of propranolol.

Three years ago, she was found to have gastric varices but
without bleeding. In the last 2 years, her aminotransferase
levels have been found to be three times above the upper
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limit of normal. Her total bilirubin was measured at 1.5
mg%, direct bilirubin at 0.8 mg%, and albumin at 3.4 g%.
She was found to have hypergammaglobulinemia. A liver
biopsy found no fibrosis.

In October of 2017, she suffered hematemesis. An upper
endoscopy showed cardial and subcardial varices with signs
of recent bleeding. They were ligated without complica-
tions (Video 1). Other gastric varices which were not blee-
ding varices were also found. She has not suffered bleeding
since this procedure, continues to receives treatment with
propranolol, and is monitored by the gastroenterology
department. It is planned to treat her gastric varices with
cyanoacrylate and lipiodol if they bleed.

ORo
o

Video 1. Ligation of subcardial varices due to portal hypertension
following splenectomy. https://youtu.be/9ZP8W3JxcXw

Scan this QR code
with your smartphone

METHODOLOGY

A PubMed®/MEDLINE search using the terms “portal
vein” [MeSH Terms] OR (“portal” [All Fields] AND “vein”
[All Fields]) OR “ portal vein “[ All Fields]) AND (“throm-
bosis “[ MeSH Terms] OR” thrombosis “[ All Fields]) AND
(“ splenectomy “[MeSH Terms] OR” splenectomy “[All
Fields]) had 478 results. Of these, the authors selected 53
articles. Forty-two of these are from the last 10 years and are
related to pathophysiology, natural history, diagnosis, acute
and chronic complications, treatment of post-splenectomy
PVT and treatment of esophageal and gastric varices. We
identified 30 primary studies, 6 metaanalyzes and syste-
matic reviews, 15 narrative reviews and 2 clinical practice
guidelines. We included 10 articles prior to the last decade
because of their historical contributions to the understan-

ding of this pathology.
TOPICAL REVIEW

Total splenectomy is the treatment of choice for patients
with severe hemolytic anemia secondary to spherocytosis.
A total splenectomy decreases or eliminates anemia, (5, 6)
but it can produce portal vein thrombosis (PVT). (5)
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DEFINITIONS

PVT and Budd-Chiari syndrome are both included in
splanchnic venous thrombosis. (6, 7) Because of the por-
tal vein’s anatomical formation, PVT can be found in the
intrahepatic portal branches, the extrahepatic portal vein,
the superior mesenteric vein, and in the splenic vein. (5-7)
Extrahepatic portal venous obstruction (EHPVO) invol-
ves these regions and, by definition, excludes PVT related
to cirrhosis and hepatocellular carcinoma, which have their
own pathophysiologies and treatments. (6)

PATHOPHYSIOLOGY

At present, the mechanisms responsible for PVT following
splenectomy are still unknown. However, they are conside-
red to be related to the classic Virchow triad: venous stasis,
hypercoagulability and endothelial damage. (7) Several
studies have shown that resection of the spleen decreases
portal blood flow and produces turbulence and stasis in
the stump. This increases the diameters of the portal vein
and the splenic vein which predisposes to thrombosis. (7,
8) When the preoperative diameter of the splenic vein is
more than 8 mm, the risk of PVT is 2.57 (95% confidence
interval [CI]: 1.26 to 5.23), (9) but if portal vein diameter
is more than 13 mm, the risk increases 5.7 times (95% CI:
2.68 to 12.09). (8) Similarly, splenomegaly and a splenic
weight over 1 kg increase the risk of PVT 14 times. (10)

It has also been considered that laparoscopic surgery
can be associated with blood stasis and hypercoagulability
of portal circulation which are related to carbon dioxide
(CO,) induced pneumoperitoneum and use of the Anti-
Trendelenburg position. (11, 12) Reduction of portal and
hepatic blood flow causes damage to vascular endothelial
cells and promotes exposure of tissue components capable
of triggering coagulation. (13, 14) It has been found that
from the third day following surgery, platelets, levels of
tissue plasminogen inhibitor type 1, plasminogen activa-
tors, and activated partial thromboplastin time all increase
which favors PVT (15).

CLINICAL MANIFESTATIONS

PVT can appear at almost any time in the immediate
postoperative period or several months later, and has even
been reported three years after surgery. (16) In general,
the symptoms are mild and nonspecific, with abdominal
pain or fever, although the process may be asymptomatic.
(17) Early diagnosis is unusual, and most frequently, PVT
is diagnosed when there are already complications such
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as varicose bleeding. (17-19) Occasionally, bleeding may
occur decades after a splenectomy and PVT. (18)

ACUTE COMPLICATIONS OF PVT

PVT can be accompanied by thrombosis of the mesenteric
vein which has a risk of intestinal infarction in a third of
patients and a risk of mortality in 20%. (19) Acute throm-
bosis of the mesenteric vein presents with abdominal pain
and occasionally with diarrhea, nausea, vomiting and lower

digestive bleeding. (19)
DIAGNOSIS

Portal Doppler ultrasound has traditionally been used to
diagnose PVT. Its sensitivity is 60% to 100% depending on
the operator. (20) Computed tomography (CT) and magne-
tic resonance imaging (MRI) can help determine the extent
of thrombosis and are useful when ultrasound is difficult due
interposed gas which prevents identification of mesenteric
thrombosis. (21,22) A blood test may show leukocytosis
and thrombocytosis, (22) and the C-reactive protein (CRP)
level is often high for the first 7 days after surgery, regardless
of symptoms. (18, 22) The liver profile may show cholestasis
and amylase levels 1.5 times the normal limit, although other
laboratory tests may be normal. (3)

PROPHYLAXIS

Because of the relatively high frequency, prophylaxis with
low molecular weight heparin has been recommended
from 12 to 24 hours after the procedure until at least 4
weeks later. (23-25) When preoperative risk factors men-
tioned above are present, administration of heparin should
continue even longer. (26)

TREATMENT OF ESTABLISHED PVT

Anticoagulation is the cornerstone of treatment. (27, 28)
Simultaneous administration of low-molecular-weight
heparin and warfarin should be used until an international
normalized index (INR) of two to three is obtained. After
this goal is achieved, warfarin should be continued for three
to six 6 months. (27). To date, there have not yet been any
studies of the use of direct thrombin inhibitors such as
dabigatran nor have there been any studies of the use of
factor Xa inhibitors such as rivaroxaban and apixaban. (28)

Thrombolysis is recommended for treating acute
PVT, especially when thrombosis is extensive and the
superior mesenteric vein is also compromised. (28, 29)
Thrombolysis can be administered locally or systemically

and has varying success rates. (29) Local administration
may cause major bleeding in up to 50% of patients. (29)
Transcatheter selective superior mesenteric artery uroki-
nase infusion in the superior mesenteric artery seems to
be safer. (30) Transjugular intrahepatic catheter thrombo-
lysis is another treatment option, but experience with this
procedure is required. (31) The systemic administration of
thrombolytics, strictly following the exclusion criteria, has
less risk of bleeding. (32)

TVP TREATMENT ALTERNATIVES

Creation of a transjugular intrahepatic portosystemic
shunt (TIPS) allows direct recanalization with a catheter
or balloon and administration of thrombolytics. (32) This
procedure should be done in centers with a large amount of
experience to reduce dysfunction of the shunt and deriva-
tion and rethrombosis. (33) Percutaneous balloon angio-
plasty or transhepatic or splenic stent placement is another
useful procedure, although its rethrombosis rates are 9%
-40%. (34)

CHRONIC COMPLICATIONS OF PVT

EHPVO may occur in cases of chronic PVT. In these cases,
the portal vein is replaced by fibrous tissue and periportal
collaterals develop and form a cavernoma. (35) In some
cases, this syndrome may be associated with portal hyper-
tension, portal gastropathy, gastric varices, portal cholan-
giopathy and hepatic encephalopathy. (36) When a caver-
noma has formed, anticoagulation is not indicated, (35,
36) but in all cases, all complications derived from PVT
must be treated. (36)

GASTRIC VARICES

Esophagogastric varices or isolated gastric varices can
occur, but the latter are the most frequent. (37). Most gas-
tric varices occur in the gastric cardia or fundus. (37, 38)
Sixty-five to eighty-five percent of these varices are associa-
ted with gastro-renal derivations and are responsible for 5%
to 10% of upper digestive bleeding in these patients. (39)

Treatment of Gastric Varices

During bleeding episodes, obliteration of varices with cya-
noacrylate is the first treatment option and band ligature
is the second. (40) Treatment with cyanoacrylate injec-
tions controls bleeding in 89% to 94% of cases, although
rebleeding occurs in 26% to 31% of those treated. (41) The
success rate for controlling bleeding of small gastric varices
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with band ligature is 80%, with a rebleeding rate that ranges
from 48% to 89% (mainly in Type 1 Isolated gastric varice
of the Sarin classification) (42). Although both methods
can achieve control of acute bleeding, the rebleeding rate
is lower with cyanoacrylate. When varicose veins are not
small, the treatment of choice is sclerotherapy with cyanoa-
crylate. (43)

Endoscopic ultrasound (EUS) allows verification of intra-
luminal administration of cyanoacrylate. The risk of reblee-
ding is 19%, and EUS offers the possibility of detecting
residual varices. (44) Isolated ligation is not recommended,
although it can be supplemented with cyanoacrylate injec-
tion. (45) There are no prophylactic endoscopic treatments
of gastric varices in patients with PVT. Only one randomi-
zed study was found for patients with cirrhosis and gastric
varices. (46) That paper mentioned that patients in the
cyanoacrylate group bled less frequently (15%) than those
with nonselective B blockers (38%) and those who had no
intervention (53%). As in patients with acute bleeding due
to esophageal varices, initial treatment included resuscitation
with parenteral fluids, vasoactive medications and antibiotics
before endoscopic treatment (37).

Another emerging therapy is thrombin injection, which is
successful in 70% -100%, with a rebleeding rate of 0% -27%
(47). When there is severe hemodynamic compromise,
bridging therapy with balloon tamponade for 24-48 hours
is an important alternative, with which bleeding is stopped
in 80% of cases. Balloon-occluded retrograde transvenous
obliteration (BRTO is an intervention that takes advantage
of the gastro-renal diversion to obliterate retrograde gastric
varices. (48) TIPS can be used for refractory cases. (49)
The use of vasoactive drugs is based on their effectiveness
at controlling bleeding of esophageal varices. Therefore,
epidemiological studies of patients with bleeding from gas-
tric varices are needed. (49)

CIRRHOSIS DUE TO PVT

In some cases, PVT can cause cirrhosis. (50) The mecha-
nisms involved may include ischemia which induces apop-
tosis, atrophy and nodular regeneration. Eventually, fibrosis
and histological distortion occur which, depending on their
magnitudes, can eventually lead to cirrhosis in a previously
healthy liver. (51)

CONCLUSIONS

Patients who have a splenectomy to treat hemolytic anemia
are at such a high risk of PVT that prophylaxis is indica-
ted for one month after the procedure. Treatment requires
minimal anticoagulation for 6 months. Mesenteric throm-
bosis and intestinal infarction or portal hypertension with
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bleeding due to esophagogastric varices are complications
related to high mortality. Acute bleeding due to esophageal
or gastric varices is similar to that which occurs in patients
with cirrhosis and portal hypertension (52).

Conflicts of Interest

None.
REFERENCES

1. Targarona EM. Portal vein thrombosis after laparos-
copic splenectomy: the size of the risk. Surg Innow.
2008;15(4):266-70. doi: 10.1177/1553350608324931.

2. Gelas T, Scalabre A, Hameury F, Dubois R, Grosos
C, Mouriquand PD, et al. Portal vein thrombosis after
laparoscopic splenectomy during childhood. ] Thromb
Thrombolysis. 2014;38(2):218-22. doi: 10.1007/s11239-
013-1037-2.

3. Vecchio R, Cacciola E, Cacciola RR, Marchese S, Intagliata
E. Portal vein thrombosis after laparoscopic and open sple-
nectomy. ] Laparoendosc Adv Surg Tech A. 2011;21(1):71-
S. doi: 10.1089/1ap.2010.0325.

4. Stamou KM, Toutouzas KG, Kekis PB, Nakos S, Gafou A,
Manouras A, etal. Prospective study of the incidence and risk
factors of postsplenectomy thrombosis of the portal, mesen-
teric, and splenic veins. Arch Surg. 2006;141(7):663-9.doi:
10.1001/archsurg.141.7.663.

S. Rice HE, Englum BR, Rothman J, Leonard S, Reiter A,
Thornburg C, et al. Clinical outcomes of splenectomy in
children: report of the splenectomy in congenital hemolytic
anemia registry. Am J Hematol. 2015;90(3):187-92. doi:
10.1002/2ajh.23888.

6. Acosta S, Alhadad A, Svensson P, Ekberg O. Epidemiology,
risk and prognostic factors in mesenteric venous thrombo-
sis. BrJ Surg. 2008;95(10):1245-51. doi: 10.1002/bjs.6319.

7. Ponziani FR, Zocco MA, Garcovich M, DAversa F,
Roccarina D, Gasbarrini A. What we should know about
portal vein thrombosis in cirrhotic patients: a changing
perspective. World J Gastroenterol. 2012;18(36):5014-20.
doi: 10.3748/wjgv18.i36.5014.

8. Li MX, Zhang XF, Liu ZW, Lv Y. Risk factors and clinical
characteristics of portal vein thrombosis after splenectomy
in patients with liver cirrhosis. Hepatobiliary Pancreat Dis
Int. 2013;12(5):512-9.

9. deAngelis N, Abdalla S, Lizzi V, Esposito F, Genova P, Roy
L, et al. Incidence and predictors of portal and splenic vein
thrombosis after pure laparoscopic splenectomy. Surgery.
2017;162(6):1219-1230. doi: 10.1016/j.surg.2017.07.016.

10. Ushitora Y, Tashiro H, Takahashi S, Amano H, Oshita A,
Kobayashi T, et al. Splenectomy in chronic hepatic disorders:
portal vein thrombosis and improvement of liver function.
Dig Surg. 201 1;28(1):9-14. doi: 10.1159/000321886.

11. Wang M, Zhang M, LiJ, Zhou J, Wu Z, Peng B. Risk factors
of portal vein thrombosis in patients with beta thalassemia

Case report



12.

13.

14.

1S.

16.

17.

18.

19.

20.

21.

22.

23.

24.

major after splenectomy: laparoscopic versus open proce-
dure. Hepatogastroenterology. 2014;61(129):48-54.
Cheng J, Tao K, Yu P. Laparoscopic splenectomy is a better
surgical approach for spleen-relevant disorders: a compre-
hensive meta-analysis based on 15-year literatures. Surg
Endosc. 2016;30(10):4575-88. doi: 10.1007/500464-016-
4795-z.

Rottenstreich A, Kleinstern G, Spectre G, Da’as N, Ziv E,
Kalish Y. Thromboembolic Events Following Splenectomy:
Risk Factors, Prevention, Management and Outcomes.
World J Surg. 2018;42(3):675-681. doi: 10.1007/s00268-
017-4185-2.

Lee DH, Barmparas G, Fierro N, Sun BJ, Ashrafian S, Li T,
et al. Splenectomy is associated with a higher risk for venous
thromboembolism: A prospective cohort study. Int J Surg.
2015;24(Pt A):27-32. doi: 10.1016/.ijsu.2015.10.011.
Pommerening MJ, Rahbar E, Minei K, Holcomb JB, Wade
CE, Schreiber MA, et al. Splenectomy is associated with
hypercoagulable thrombelastography values and increased
risk of thromboembolism. Surgery. 2015;158(3):618-26.
doi: 10.1016/j.surg.2015.06.014.

Pietrabissa A, Moretto C, Antonelli G, Morelli L, Marciano
E, Mosca F. Thrombosis in the portal venous system
after elective laparoscopic splenectomy. Surg Endosc.
2004;18(7):1140-3.doi: 10.1007/s00464-003-9284-5.
Borrazzo EC, Daly JM, Morrisey KP, Fischer E, Belmont M,
Hogle NJ, et al. Hand-assisted laparoscopic splenectomy
for giant spleens. Surg Endosc. 2003;17(6):918-20. doi:
10.1007/s00464-002-8946-z.

Ruiz-Tovar J, Priego P. Portal Vein Thrombosis After Splenic
and Pancreatic Surgery. Adv Exp Med Biol. 2017;906:241-
251. doi: 10.1007/5584 2016 _119.

Condat B, Valla D. Nonmalignant portal vein throm-
bosis in adults. Nat Clin Pract Gastroenterol Hepatol.
2006;3(9):505-15. doi: 10.1038/ncpgasthep0577.
Ponziani FR, Zocco MA, Campanale C, Rinninella E,
Tortora A, Di Maurizio L, et al. Portal vein thrombosis:
insight into physiopathology, diagnosis, and treatment.
World J Gastroenterol. 2010;16(2):143-55.doi: 10.3748/
wjgv16.i2.143.

Lee HK, Park SJ, Yi BH, Yeon EK, Kim JH, Hong HS.
Portal vein thrombosis: CT features. Abdom Imaging.
2008;33(1):72-9. doi: 10.1007/500261-007-9200-x.

De Stefano V, Martinelli I. Splanchnic vein thrombosis: cli-
nical presentation, risk factors and treatment. Intern Emerg
Med. 2010;5(6):487-94. doi: 10.1007/511739-010-0413-6.
Zhang N, Yao Y, Xue W, Wu S. Early prophylactic anticoa-
gulation for portal vein system thrombosis after splenec-
tomy: A systematic review and meta-analysis. Biomed Rep.
2016;5(4):483-490. doi: 10.3892/br.2016.755.

Wang H, Kopac D, Brisebois R, Sample C, Shapiro AM.
Randomized controlled trial to investigate the impact of
anticoagulation on the incidence of splenic or portal vein
thrombosis after laparoscopic splenectomy. Can J Surg.
2011;54(4):227-31. doi: 10.1503/cjs.049909.

2S.

26.

27.

28.

29.

30.

31.

32.

33.

34.

3S.

36.

37.

Qi X, Bai M, Guo X, Fan D. Pharmacologic prophylaxis of
portal venous system thrombosis after splenectomy: a meta-
analysis. Gastroenterol Res Pract. 2014;2014:292689. doi:
10.1155/2014/292689.

Qi X. Portal Vein Thrombosis: Recent Advance. Adv Exp
MedBiol.2017;906:229-39.doi: 10.1007/5584 2016 118.
Congly SE, Lee SS. Portal vein thrombosis: should anticoa-
gulation be used? Curr Gastroenterol Rep. 2013;15(2):306.
doi: 10.1007/s11894-012-0306-0.

Amitrano L, Guardascione MA, Menchise A, Martino R,
Scaglione M, Giovine §, et al. Safety and eflicacy of anti-
coagulation therapy with low molecular weight heparin
for portal vein thrombosis in patients with liver cirrhosis.
J Clin Gastroenterol. 2010;44(6):448-51. doi: 10.1097/
MCG.0b013e3181b3ab44.

Smalberg JH, Spaander MV, Jie KS, Pattynama PM, van
Buuren HR, van den Berg B, et al. Risks and benefits of trans-
catheter thrombolytic therapy in patients with splanchnic
venous thrombosis. Thromb Haemost. 2008;100(6):1084-8.
Wang MQ, Guo LP, Lin HY, Liu FY, Duan F, Wang Z]J.
Transradial approach for transcatheter selective superior
mesenteric artery urokinase infusion therapy in patients
with acute extensive portal and superior mesenteric vein
thrombosis. Cardiovasc Intervent Radiol. 2010;33(1):80-9.
doi: 10.1007/500270-009-9777-2.

Wang MQ, Liu FY, Duan F, Wang ZJ, Song P, Fan QS. Acute
symptomatic mesenteric venous thrombosis: treatment
by catheter-directed thrombolysis with transjugular intra-
hepatic route. Abdom Imaging. 2011;36(4):390-8. doi:
10.1007/s00261-010-9637-1.

De Santis A, Moscatelli R, Catalano C, Iannetti A, Gigliotti
F, Cristofari F, et al. Systemic thrombolysis of portal vein
thrombosis in cirrhotic patients: a pilot study. Dig Liver Dis.
2010;42(6):451-5. doi: 10.1016/j.d1d.2009.08.009.

Qi X, Han G. Transjugular intrahepatic portosystemic shunt
in the treatment of portal vein thrombosis: a critical review
of literature. Hepatol Int. 2012;6(3):576-90. doi: 10.1007/
s12072-011-9324-5.

Cao G, Ko GY, Sung KB, Yoon HK, Gwon DI, Kim JH.
Treatment of postoperative main portal vein and superior
mesenteric vein thrombosis with balloon angioplasty and/
or stent placement. Acta Radiol. 2013;54(5):526-32. doi:
10.1177/0284185113475917.

Crawford JM. Vascular disorders of the liver. Clin Liver Dis.
2010;14(4):635-50. doi: 10.1016/j.c1d.2010.08.002.
Silva-Junior G, Turon F, Hernandez-Gea V, Darnell A,
Garcia-Criado A, Garcia-Pagin JC. Unexpected disap-
pearance of portal cavernoma on long-term anticoagu-
lation. J Hepatol. 2014;61(2):446-8. doi: 10.1016/j.
jhep.2014.04.002.

Garcia-Tsao G, Abraldes JG, Berzigotti A, Bosch J. Portal
hypertensive bleeding in cirrhosis: Risk stratification,
diagnosis, and management: 2016 practice guidance by
the American Association for the study of liver diseases.
Hepatology.2017;65(1):310-335. doi: 10.1002/hep.28906.

Case Report of Venous Portal Vein Thrombosis after Splenectomy to Treat Hemolytic Anemia and Review of the Literature 87



38.

39.

40.

41.

42.

43.

44,

4S.

88

Abby Philips C, Sahney A. Oesophageal and gastric varices:
historical aspects, classification and grading: everything in
one place. Gastroenterol Rep (Oxf). 2016;4(3):186-95.
doi: 10.1093/gastro/gow018.

Sarin SK, Kumar A. Endoscopic treatment of gastric vari-
ces. Clin Liver Dis. 2014;18(4):809-27. doi: 10.1016/j.
cld.2014.07.004.

Lo GH. Endoscopic treatments for portal hypertension.
Hepatol Int. 2018;12(Suppl 1):91-101. doi: 10.1007/
s12072-017-9828-8.

Sharma BC, Banka AK, Rawat A, Srivastava S. Gastric
Varices in Cirrhosis versus Extrahepatic Portal Venous
Obstruction and Response to Endoscopic N-Butyl-2-
cyanoacrylate Injection. J Clin Exp Hepatol. 2013;3(1):19-
23.doi: 10.1016/jjceh.2013.01.002.

Qiao W, Ren Y, Bai Y, Liu S, Zhang Q, Zhi E
Cyanoacrylate Injection Versus Band Ligation in the
Endoscopic Management of Acute Gastric Variceal
Bleeding: Meta-Analysis of Randomized, Controlled
Studies Based on the PRISMA Statement. Medicine
(Baltimore).  2015;94(41):e1725.  doi:  10.1097/
MD.0000000000001725.

Rios Castellanos E, Seron P, Gisbert JP, Bonfill Cosp X.
Endoscopic injection of cyanoacrylate glue versus other
endoscopic procedures for acute bleeding gastric varices
in people with portal hypertension. Cochrane Database
Syst Rev. 2015;(5):CD010180. doi: 10.1002/14651858.
CD010180.pub2.

Binmoeller KF, Weilert F, Shah JN, Kim J. EUS-guided tran-
sesophageal treatment of gastric fundal varices with combi-
ned coiling and cyanoacrylate glue injection (with videos).
Gastrointest Endosc. 2011;74(5):1019-25. doi: 10.1016/j.
€ie.2011.06.030.

Sugimoto N, Watanabe K, Watanabe K, Ogata S, Shimoda R,
Sakata H, et al. Endoscopic hemostasis for bleeding gastric

Rev Colomb Gastroenterol / 34 (1) 2019

46.

47.

48.

49.

S0.

S1.

S2.

varices treated by combination of variceal ligation and scle-
rotherapy with N-butyl-2-cyanoacrylate. ] Gastroenterol.
2007;42(7):528-32.doi: 10.1007/500535-007-2041-0.
Mishra SR, Sharma BC, Kumar A, Sarin SK. Primary pro-
phylaxis of gastric variceal bleeding comparing cyanoa-
crylate injection and beta-blockers: a randomized contro-
lled trial. ] Hepatol. 2011;54(6):1161-7. doi: 10.1016/;.
jhep.2010.09.031.

McAvoy NC, Plevris JN, Hayes PC. Human thrombin
for the treatment of gastric and ectopic varices. World J
Gastroenterol. 2012;18(41):5912-7. doi: 10.3748/wjgv18.
i41.5912.

Min SK, Kim SG, Kim YS, Bae JY, Lee JC, Lee SH, et al.
Comparison among endoscopic variceal obliteration,
endoscopic band ligation, and balloon-occluded retrograde
transvenous obliteration for treatment of gastric variceal
bleeding. Korean J Gastroenterol. 2011 25;57(5):302-8.
Bai M, Qi XS, Yang ZP, Wu KC, Fan DM, Han GH. EVS
vs TIPS shunt for gastric variceal bleeding in patients with
cirrhosis: A meta-analysis. World ] Gastrointest Pharmacol
Ther. 2014;5(2):97-104. doi: 10.4292/wjgpt.v5.i2.97.
Shimamatsu K, Wanless IR. Role of ischemia in causing
apoptosis, atrophy, and nodular hyperplasia in human
liver. Hepatology. 1997;26(2):343-50. doi: 10.1002/
hep.510260214.

Marin D, Galluzzo A, Plessier A, Brancatelli G, Valla
D, Vilgrain V. Focal nodular hyperplasia-like lesions in
patients with cavernous transformation of the portal vein:
prevalence, MR findings and natural history. Eur Radiol.
2011;21(10):2074-82. doi: 10.1007/s00330-011-2161-z.
Ibrahim M, Mostafa I, Deviére J. New Developments
in Managing Variceal Bleeding.  Gastroenterology.
2018;154(7):1964-1969. doi: 10.1053 /j.gastro.2018.02.023.

Case report



