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AbbreviAtions

TIPS – transjugular intrahepatic portosystemic shunt 
CIRSE – Cardiovascular and Interventional Radiological Society   
of Europe 
SIR – Society of Interventional Radiology 
HCV – Hepatitis C Virus 
PSC – Primary sclerosing cholangitis 
OLTx – Orthotopic liver transplantation 
GFS – Gastroduodenofiberoscopy

bAckground

Transjugular intrahepatic portosystemic shunt (TIPS) is a well-rec-
ognized method of treatment of symptomatic portal hypertension 
in patients awaiting liver transplantation [1, 2]. The most common 
indications for TIPS procedure in cirrhotic patients include: vari-
ceal bleeding of the gastrointestinal tract (esophagus and ectopic 
varices) refractory to conventional treatment, ascites, pleural ef-
fusion, and Budd-Chiari syndrome [3–6]. Moreover, more recent 
indications include the treatment of portal hypertension associated 
with portal vein thrombosis and hepatic venous outflow obstruc-
tion (HVOO) [5, 7, 8]. New studies in which TIPS is performed 

in order to prepare the patient for liver transplantation are also 
available. In those studies, the TIPS procedure is performed in or-
der to relieve portal circulation and reduce bleeding during liver 
transplantation [9]. Efficiency and safety of TIPS in patients after 
liver transplantation has not been fully understood. Although the 
literature on TIPS performed in patients after OLTx continues to 
expand (over 244 such procedures were described [3–5, 7, 8, 10–
26]), the cases in which the TIPS procedure was performed as a 
lifesaving, emergency procedure are extremely rare. 

In cases of patients after liver transplantation, it is advised to per-
form TIPS only in facilities with extensive experience gathered by 
many years of practice, able to perform emergency procedures. In 
our department ,TIPS was first carried out in 1992 [2].

MAteriAl And Method

Between 2011 and 2017, three patients (two men: 29-year old and 
24-year old, and one woman 24 year old) were referred for the 
TIPS procedure to the Warsaw Medical University II Department 
of Radiology. The indication for TIPS in two patients was variceal 
bleeding not treatable with conventional therapy resulting in sig-
nificant deterioration of patients’ clinical condition, including the 
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5. Variceal embolization when indicated (in one case).

Roch-Uchida Transjugular Liver Access Set (COOK Inc. Bloom-
ington USA) was used in all cases. Ultrasound guidance was per-
formed during all procedures. 

results

The first patient underwent OLTx twice (in 2004 and 2009). The 
indication for transplantation was liver damage due to Primary 
Sclerosing Cholangitis (PSC). The second transplantation was 
conducted due to a recurrent PSC in the graft. The post-LT course 
after the second transplantation was complicated by portal hyper-
tension, recurring hemorrhages from esophageal varices and im-
paired arterial perfusion due to stenosis of grafts hepatic artery. 
Four years after the second transplantation, the patient was hospi-
talized due to excessive hemorrhage from esophageal varices. The 
laboratory results before TIPS procedure are summarized in Tab. I. 

In order to stop the hemorrhage, multistage treatment consisting 
of gastroduodenofiberoscopy (GFS) with SX-ELLA Danis stent 
placement, visceral ligation and placement of the Linton-Nachlas 
tube was performed. Unfortunately, the treatment was unsuccess-
ful. Hemostasis was not achieved and the patient was immediately 
referred for TIPS implantation in severe condition. The procedure 
was performed through access via the right internal jugular vein. 
The right branch of the portal vein was combined with the right 
hepatic vein with the use of a 10/60 mm nitinol stent (Protégé, 
ev3 Inc., USA) (Fig. 1). In order to strengthen the fistula and ori-
entate the portal end of the stent, a second, 12/80 mm stent (Pro-
tégé, peripheral stent, ev3 Inc., USA) was implanted. Reduction of 
portal vein pressure was achieved (from 32 mmHg to 17 mmHg). 

In post-procedural observation hemorrhage did not reoccur, but 
due to the patient’s severe clinical condition, another retrans-
plantation was postponed. Despite ICU care, the patient died 12 
days after TIPS procedure in the course of multiple organ failure.

The second patient underwent LT operation in 2007 due to alcoholic 
liver cirrhosis. The post-OLTx course was complicated by reoccur-
ring hemorrhage from the upper gastrointestinal tract and portal 
hypertensive gastropathy. Four years after LT, the patient, due to the 
same problem and lack of possibility of endoscopic treatment, was 
referred to hospital and consequently to the Radiology Department 
where he underwent the TIPS procedure due to esophageal varices 
hemorrhage with RBC level 2.76 106/µl at the day of admittance. The 
laboratory results before TIPS procedure are summarized in tab. I.

TIPS was performed combining the right hepatic vein with the right 
portal vein branch. Angiography performed during TIPS revealed 
a reverse flow in the left gastric vein and massive esophageal vari-
cose veins. TIPS was performed with 9 mm steel, uncoated stents 
(Wallstent, Boston Scientific Marlborough, MA, USA). Angio-
graphic control showed good flow-through anastomosis. How-
ever, due to the unsatisfactory hemodynamical effect in the left 
gastric vein (persistent hepatofugal flow), the decision was made 
to catheterize and embolize esophageal varices with 30% histoac-
ryl. Angiographic control showed patent shunt and excluded blood 
flow in the varicose veins. There were no complications associated 
with the procedure. Post-TIPS course was uneventful, ammonia 

need for multiple blood transfusions. The indication in the third 
patient was bleeding from the lower gastrointestinal tract.

operAtive techniques

The technique of the TIPS procedure performed in patients after 
liver transplantation is not fundamentally different from the imple-
mentation of TIPS in patients with cirrhosis of native livers. TIPS 
creation was performed according to CIRSE and SIR Standard of 
Practice [27, 28] in all cases. Because of a favorable anatomy of the 
hepatic veins (all of the graft’s venous anastomoses were created 
end-to-end) the procedures were performed in a typical way ac-
cording to the following steps: 

1.  Catheterization of the hepatic veins and performance of he-
patic venography; 

2.  Passage of a long curved transjugular needle from the chosen 
hepatic vein through the liver parenchyma into an intrahepatic 
branch of the portal vein;

3. Balloon dilation of the tract between the hepatic and portal veins; 

4.  Deployment of metallic (self-expanding and balloon expand-
able) stent within the tract to maintain it against the recoil of 
the surrounding liver parenchyma; 

tab. i.  Patient profiles.

pAtient 1 pAtient 2 pAtient 3

Sex male male female

Age at the time of admission 29 24 24

Time since LT* 4 years 4 years 6 years

Reason for LT

Relapse of 
PSC**

Cirrhosis due 
to alcoholic 
liver disease

Acute liver 
failure due to 
paracetamol 
overdose

WBC (4.00–11.00 103/µl) 6.5 1.07 13.47

RBC (3.80–5.20 106/µl) 2.4 2.76 2.81

HBG (12.00–16.00 g/dl) 7.97 7.9 8

HCT (37.00–47.00%) 23 23.8 23

PLT (150–400 103/µl) 75 36 61

TBIL (0.20–1.20 mg/dl) 34.77 16.86 27.33

INR 1.36 1.77 2.68

APTT (25.0-37.0 s) 52.1 52 54.3

PT (reference time 11,2 s) 12.7 x 31.1

Fibrinogen (200–400 mg/dl) 328 x 90

Sodium (137.0–145.0 mmol/L) 130 137.2 134.2

Potassium (3.6–5.0 mmol/L) 4.03 4.68 4.47

AST (5–40 U/l) 90 102 914

ALT (7–56 U/l) 73 59 247

Urea (15–48 mg/dl) 65 34 100

Creatinine (0.50–1.10 mg/dl) 1.27 0.76 2.78

eGFR (>60 ml/min/1.73m2) >60 >60 21.1

Glucose (60-99 mg/dl) 98 125 98     

*LT – liver transplantation 
**PSC – primary sclerosing cholangitis

ici
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(Fig. 1.).
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intensive treatment, she died after four days in the mechanism of 
multiple organ failure. During autopsy hyperaemia of the mucous 
membranes, varices of the esophagus and hemorrhoids was noted.

In all cases, the presence of the graft vein anastomoses was not 
associated with additional technical difficulties during the TIPS 
procedure in comparison to the procedure performed on native 
livers. All patients underwent OLTx using classical end-to-end vena 
cava anastomosis technique. The duration of the procedure, total 
radiation dose and TIPS technique  were not significantly differ-
ent from the procedure performed on patients with native liver.

Open stents (steel and nitinol) were used in all patients. Coated 
stents were not used, as the fistulas were created mainly to sup-
press the inflow to the varices and eliminate the source of bleeding. 
The TIPSS procedure was performed only as a bridge to retrans-
plantation, so longer fistula patency was not relevant. In all cases, 
no complications associated with the technique of the procedure 
were observed. The clinical condition of all patients, serious at the 
moment of the procedure, was stabilized. The anticipated success 
of the TIPS procedure – inhibition of bleeding – was achieved in 
all patients, however, one patient died as a consequence of mul-
tiple organ function deterioration after 4 days.

discussion

In the meta-analysis presented by Bonnel on 231 cases of TIPS 
performed after liver transplantation, bleeding from esophageal 
varices was an indication for TIPS only in 33 cases. The study 
presented by Bin Chen et al., which includes 213 liver recipients, 
bleeding from esophageal varices, as an indication for TIPS pro-
cedure was present only in 30 cases.

The most common causes of portal hypertension after liver trans-
plantation are: recurrence of the underlying disease (mostly recur-
rent HCV infection in liver transplant), impaired venous outflow 
associated with the grafting technique, disproportion between 
the size of the organ and the recipient (small-for-size syndrome) 
and transplant rejection [12, 13, 16]. Indications for TIPS in trans-
plant recipients with cirrhosis are the same as in patients with 
native livers. The predominant indication is unresponsiveness to 
treatment with diuretics, sodium restriction and uncontrollable 
by paracentesis, recurring ascites [4, 7]. Variceal esophageal and 

level in blood was normal, there was no evidence of encephalopa-
thy. Control doppler ultrasound showed patent TIPS (blood flow 
100–140 cm/s). The patient was discharged for follow up in his 
hometown hospital in good overall condition.

The third patient underwent OLTx in 2011 due to acute liver fail-
ure caused by paracetamol and alcohol poisoning. She was referred 
to our hospital due to bleeding from the digestive tract. An inter-
view conducted during evaluation of eligibility for transplanta-
tion revealed the lack of abstinence and the use of narcotic drugs. 

Gastroscopy performed two days before admission did not reveal 
bleeding, ligation of 6 esophageal varices was performed. Colo-
noscopy revealed grade II/III hemorrhoids, but no place of active 
bleeding was found. The laboratory results before TIPS procedure 
are summarized in Tab. I. Due to persistent hematochezia, the sec-
ond colonoscopy was performed. Severe edema of the intestinal 
mucosa was noted. Three days after, due to massive hematoche-
zia, the patient underwent ligation of hemorrhoids resulting in a 
complete hemostasis. On the 17th day of hospitalization, massive 
bleeding from the digestive tract requiring six units of blood oc-
curred. During ultrasound, thrombosis of the distal part of portal 
vein and its branches was found.

Angiographic study was conducted in order to find the source of 
bleeding. The study showed a weak flow towards the liver in the 
portal vein and a backward flow in the splenic vein with reced-
ing blood into the inferior mesenteric vein. Arteriography of the 
splenic artery showed splenomegaly with significant drainage to 
the collateral circulation. In order to reduce the inflow to the col-
lateral circulation from the spleen, two Amplatzer occluders (Am-
platzer Vascular Plug 4, St. Jude Medical, Belgium) were placed in 
the trunk of the splenic artery. After the procedure, arteriography 
of the internal iliac artery showed a rapid outflow to the systemic 
circulation without the involvement of the anorectal varices. On 
the next day, the decision to perform TIPS was undertaken due to 
persistent blood loss, lack of improvement of the patient’s severe 
clinical condition (Child-Pugh class C) and disqualification from 
retransplantation. The procedure was performed in a typical way.

Angiographic results of the procedure were satisfactory. Dop-
pler examination one day after stent implantation showed patent 
TIPS. There was no return of bleeding after the procedure.  The 
patient was transported to an intensive care unit where, despite 

Fig. 1.  First patient, angiography during TIPS procedure: (a) catheterization of the hepatic veins, (b) balloon dilation of the tract between the hepatic and portal veins, (c) deploy-
ment of metallic stent.
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of the procedure on 213 patients after OLTx, this procedure was suc-
cessful in 98% of cases. The reasons of five unsuccessful procedures 
were: portal vein thrombosis (2 cases), tear of the inferior vena cava 
(1), technical difficulties and unstable condition of the patient (1); in 
one case, the reason for the failure was unknown [22].

It should be emphasized that before the TIPS procedure is performed 
due to variceal bleeding, angiography should be done in order to 
assess for stenosis of the portal vein anastomosis. If stenosis is con-
firmed, angioplasty should be performed. Also during angiography, 
hepatic vein and inferior vena cava anastomosis is assessed.

Complications in the form of portosystemic anastomosis can be 
divided into: technical and procedural. Complications of vascular 
access directly related to the procedure include: vascular damage 
in the puncture site, damage to the vessels of the portal system or 
bile ducts, damage of the liver capsule and abnormal localization 
and migration of the stent. The most common complications un-
related to the technique are encephalopathy and closure of the 
shunt [1, 7, 14, 23]. Shunt closure is a rarely observed complica-
tion in patients after formation of portosystemic anastomosis in 
the transplanted liver, which could be related to the beneficial ef-
fects of immunosuppression [17, 18]. As a TIPS procedure com-
plication, encephalopathy occurs equally frequently in both groups 
of patients (after LT and with native livers) [12]. It is important to 
assess the need to reduce the doses of immunosuppressive drugs 
due to different liver metabolism after TIPS [17, 18].

It should be emphasized that in patients after liver transplantation, 
TIPS is a technique performed as an emergency in life-threatening 
conditions, therefore, it should be considered a bridge to further 
treatment, and if necessary, to retransplantation [4].

According to literature, efficiency of the TIPS procedure in treat-
ment of portal hypertension complications in both groups of pa-
tients (before and after liver transplantation) appears to be com-
parable. Total or significant reduction of ascites is achieved in 
approximately 50–90% of the cases (depending on the center) 
and the recurrence of esophageal varicose bleeding seems to be 
reduced, but more data is required in order to draw more accurate 
conclusions [4, 15, 16, 22, 23, 29, 30]. At the same time, the authors 
of the abovementioned studies emphasize the lack of significant 
effect of TIPS treatment on lifespan prolongation in liver trans-
plant recipients, which may be related to the severity of hepatic 
insufficiency and the patients’ poor general condition at the time 
of the procedure. Six-month and 1-year survival without trans-
plantation in patients with native livers after TIPS was 75% and 
63%, respectively [30]. In a meta-analysis conducted by Bin Chen 
et al. on 213 patients after TIPS performed in the transplanted 
liver, 1-year survival of patients after TIPS without retransplan-
tation was 41%. Within 30 days of TIPS, 11% of patients died [22].

conclusions

Summarizing the results of the available studies, TIPS appears to 
be justified as a bridge to the planned retransplantation, or as a 
treatment of choice in patients disqualified from retransplantation. 
Emergency performance of TIPS as a treatment for acute variceal 
bleeding should still be considered individually for each patient 
and only as a procedure leading to further treatment.

ectopic hemorrhage in liver transplant patients are less frequent 
indications. Complications of portal hypertension in patients after 
organ transplantation are a serious clinical dilemma due to the in-
creased risk of infection (including systemic infections), enhanced 
by immunosuppression and possible renal failure secondary to graft 
dysfunction (hepatorenal syndrome). The complications of portal 
hypertension in patients after liver transplantation are associat-
ed with a considerable worse prognosis in this group of patients. 

The technique of the TIPS procedure performed in patients af-
ter liver transplantation is not fundamentally different from the 
implementation of TIPS in patients with cirrhosis of native livers, 
however, some authors including Nilesh H. Patel et al. highlight the 
need to take into account different anatomical conditions in pa-
tients after liver transplantation which occur due to the creation of 
vascular anastomoses during transplantation (piggyback, end-to-
end standard anastomosis or more rarely used side-to-side anas-
tomosis) when planning treatment. It remains debatable to what 
extent the different anatomical conditions affect the technical dif-
ficulty of TIPS. The authors’ opinions on this subject are divided 
[7, 9, 12, 22, 23]. Difficulties of hepatic vein catheterization may 
occur in particular in the third type of anastomosis, which is cre-
ated by uniting the retro-hepatic portion of inferior vena cava of the 
donor side by side with the inferior vena cava of the recipient [3].

The technical difficulty of TIPS is also associated with the type of 
transplant. In the case of split grafts, especially small grafts, signifi-
cant changes in the anatomy may cause greater difficulty. Also, TIPS 
insertion may be more difficult to perform in the case of a procedure 
that requires catheterization of the left hepatic vein, as this access is 
rarely used and most interventional radiologists have less experience 
in this type of procedure. In the case of whole liver transplants, the 
technical difficulty of TIPS seems to be at a similar level as in a patient 
with native livers [7, 22]. In a study evaluating the technical success 

Fig. 2.  Second patient, angiography during TIPS procedure: (a) balloon dilation of the 
tract between the hepatic and portal veins, (b) deployment of metallic stent.

Fig. 3.  Third patient, angiography during TIPS procedure: (a) weak flow towards the 
liver in the portal vein and backward flow in the splenic vein, (b) deployment of 
metallic stent.



41POL PRZEGL CHIR, 2019: 91 (2), 37-42

review article

REFEREncES
1. Wroblewski T., Rowiński O., Ziarkiewicz-Wroblewska B. et al.: Two-Stage 

Transjugular Intrahepatic Porta-Systemic Shunt for Patients With Cirrhosis 
and a High Risk of Portal-Systemic Encephalopathy Patients as a Bridge to Or-
thotopic Liver Transplantation: A Preliminary Report. Transplantation Pro-
ceedings, 2006; 38(1), 204–208.

2. Wroblewski T., Rowiński O., Żurakowski J. et al.: Transjugular Intrahepatic 
Porto-Caval Shunt (TIPS) in treatment of portal hypertension in liver trans-
plant Recipients. Ann Transplant, 2008; 13(2): 42–45.

3. Patel N.H., Patel J., Behrens G., Savo A.: Transjugular intrahepatic portosyste-
mic shunts in liver transplant recipients: technical considerations and review 
of the literature. Seminars in Interventional Radiology, 2005; 22(4): 329–333.

4. El Atrache M., Abouljoud M., Sharma S. et al.: Transjugular intrahepatic por-
tosystemic shunt following liver transplantation: can outcomes be predicted? 
Clinical Transplantation, 2012; 26(4): 657–61.

5. Bonnel A.R., Bunchorntavakul C., Rajender Reddy K.: Transjugular Intrahe-
patic Portosystemic Shunts in Liver Transplant Recipients. Liver Transplan-
tation, 2014; 20(2): 130–139.

6. Boyer T.D., Haskal Z.: The Role of Transjugular Intrahepatic Portosystemic Shunt 
in the Management of Portal Hypertension. Hepatology, 2005; 41(2): 386–400.

7. Saad W.E.A., Darwish W.M., Davies M.G. et al.: Transjugular Intrahepatic 
Portosystemic Shunts in Liver Transplant Recipients: Technical Analysis and 
Clinical Outcome. AJR, 2013; 200(1): 210–218.

8. Gaba R.C., Parvinian A.: Transjugular Intrahepatic Portosystemic Shunt for 
Maintenance of Portal Venous Patency in Liver Transplant Candidates. J Clin 
Imaging Sci, 2013; 3: 29.

9. Saad W.E.: Transjugular Intrahepatic Portosystemic Shunt before and after Li-
ver Transplantation. Semin Intervent Radiol, 2014; 31(3): 243–247.

10. Finkenstedt A, Graziadei IW, Nachbaur K, et al. Transjugular intrahepatic 
portosystemic shunt in liver transplant recipients. World J Gastroenterol., 
2009; 15(16): 1999–2004.

11. Darius T., Monbaliu D., Aerts R. et al.: J. Rescue of a marginal liver graft by se-
quential treatment with molecular adsorbent recirculating system and trans-
jugular intrahepatic portosystemic shunt: a case report. Transplant Proc., 
2009; 41(8): 3427–3429.

12. King A., Masterton G., Gunson B. et al.: A case-controlled study of the safety 
and efficacy of transjugular intrahepatic portosystemic shunts after liver trans-
plantation. Liver Transpl., 2011; 17(7): 771–778.

13. Choi D.X., Jain A.B., Orloff M.S.: Utility of Transjugular Intrahepatic Por-
tosystemic Shunts in Liver-Transplant Recipients. J Am Coll Surg., 2009; 
208(4): 539–546.

14. Funaki B.: Early Mortality after TIPSS in a Liver Transplant Recipient. Semin 
Intervent Radiol., 2008; 25(2): 175–177.

15. Van Ha T.G., Funaki B.S., Ehrhardt J. et al.: Transjugular intrahepatic por-
tosystemic shunt placement in liver transplant recipients: experiences with 
pediatric and adult patients. AJR Am J Roentgenol., 2005; 184(3): 920–925.

16. Kim J.J., Dasika N.L., Yu E., Fontana R.J.: Transjugular intrahepatic portosys-
temic shunts in liver transplant recipients. Liver Int., 2008; 28(2): 240–248.

17. Vasta F., Luca A., Miraglia R. et al.: Transjugular intrahepatic portosystemic 
shunt in adult liver recipient with delayed graft function. Transplant Proc., 
2005; 37(6): 2626–2628.

18. Lerut J.P., Goffette P., Molle G. et al.: Transjugular intrahepatic portosystemic 
shunt after adult liver transplantation: experience in eight patients. Transplan-
tation, 1999; 68(3): 379–384.

19. Schemmer P., Radeleff B., Flechtenmacher C. et al.: TIPSS for variceal hemor-
rhage after living related liver transplantation: a dangerous indication. World 
J Gastroenterol, 2006; 12(3): 493–495.

20. Nolte W., Canelo R., Figulla H.R. et al.: Transjugular intrahepatic portosystemic 
stent-shunt after orthotopic liver transplantation in a patient with early recurrence 
of portal hypertension of unknown origin. Z Gastroenterol., 1998; 36(2): 159–164.

21. Amesur N.B., Zajko A.B., Orons P.D., Sammon J.K., Casavilla F.A.: Transju-
gular intrahepatic portosystemic shunt in patients who have undergone liver 
transplantation. J Vasc Interv Radiol., 1999; 10(5): 569–573.

22. Chen B., Wang W., Tam M.D., Quintini C., Fung J.J., Li X.: Transjugular intra-
hepatic portosystemic shunt in liver transplant recipients: indications, feasi-
bility, and outcomes. Hepatol Int., 2015; 9: 391–398.

23. Kim J.J., Dasika N.L., Yu E., Fontana R.J.: Transjugular intrahepatic porto-
systemic shunts in liver transplant recipients. Liver Int., 2008; 28: 240–248.

24. Moore C.M., Behrens G., Ferral H., Van Thiel D.H.: Successful transjugular in-
trahepatic portal-systemic shunt in an ineligible liver transplant patient with 
primary biliary cirrhosis with refractory ascites and aplastic anemia., Open 
Journal of Gastroenterology, 2013; 3; 1–4.

25. Abouljoud M., Yoshida A., Kim D. et al.: Transjugular intrahepatic portosyste-
mic shunts for refractory ascites after liver transplantation. Transplant Proc, 
2005; 37(2): 1248–1250.

26. Feyssa E., Ortiz J., Grewal K. et al.: MELD score less than 15 predicts prolon-
ged survival after transjugular intrahepatic portosystemic shunt for refracto-
ry ascites after liver transplantation. Transplantation, 2011; 91(7): 786–792.

27. Dariushnia S.R., Haskal Z.J., Midia M. et al.: Quality Improvement Guideli-
nes for Transjugular Intrahepatic Portosystemic Shunts. J Vasc Interv Radiol, 
2016; 27: 1–7.

28. Krajina A., Hulek P., Fejfar T., Valek V.: Quality Improvement Guidelines for 
Transjugular Intrahepatic Portosystemic Shunt (TIPS). Cardiovasc Intervent 
Radiol, 2012; 35: 1295–1300.

29. Russo M.W., Sood A., Jacobson I.M., Brown R.S. Jr.: Transjugular intrahepa-
tic portosystemic shunt for refractory ascites: an analysis of the literature on 
efficacy, morbidity, and mortality. Am J Gastroenterol, 2003; 98: 2521–2527.

30. Salerno F.1, Camma C., Enea M., Rossle M., Wong F.: Transjugular Intrahepa-
tic Portosystemic Shunt for Refractory Ascites: A Meta-analysis of Individual

31. Patient Data. Gastroenterology, 2007; 133(3); 825–834.

ici
Podświetlony
30. Salerno F.1, Camma C., Enea M., Rossle M., Wong F.: Transjugular Intrahepatic Portosystemic Shunt for Refractory Ascites: A Meta-analysis of Individual Patient Data. Gastroenterology, 2007; 133(3); 825–834.



WWW.PPCH.PL42

review article

DOI:

Copyright:

Competing interests:

Corresponding author:

Cite this article as:

Word count: 3300                 Page count: 6                 Tables: 1                 Figures: 3                 References: 30

10.5604/01.3001.0012.7791   Table of content: https://ppch.pl/issue/11867

Copyright © 2019 Fundacja Polski Przegląd Chirurgiczny. Published by Index Copernicus Sp. z o. o. All rights reserved.

The authors declare that they have no competing interests. 

The content of the journal „Polish Journal of Surgery” is circulated on the basis 
of the Open Access which means free and limitless access to scientific data.

This material is available under the Creative Commons - Attribution 4.0 GB. The full terms of this license are available on: 
http://creativecommons.org/licenses/by-nc-sa/4.0/legalcode

Inga Włodarczyk-Pruszyńska; Samodzielny Publiczny Szpital Kliniczny, ul. Banacha 1a, 02-097 Warszawa, 
tel. : +48 22 599-23-00; E-mail: i.z.pruszynska@gmail.com

Januszewicz M., Włodarczyk-Pruszyńska I., Milczarek K., Rowińska-Berman K., Zieniewicz K., Wróblewski T., Rowiński O.: 
Transjugular Intrahepatic Portosystemic Shunt in patients after orthotopic liver transplantation (OLTx) due to life-
threatening gastrointestinal hemorrhage. A single-center experience based on three cases and literature review; 
Pol Przegl Chir 2019: 91 (2): 37–42




