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Impact of Portal Vein Thrombosis on the Outcomes of Liver Transplantation
Portal ven Trombozunun Karaciger Nakli Sonuglar1 Uzerindeki Etkisi

Eryigit Eren, Ayhan Dinckan
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Abstract: Portal vein thrombosis (PVT) occurs in up to 17.9% of patients awaiting liver transplantation. It may impact post-liver
transplantation survival negatively. The liver transplant procedures performed in our transplant center between January 2020 and
June 2021 were screened. Data were collected retrospectively from the electronic folder system. Data, including causes of mortality,
recipient gender, age, transplant indication, presence of hepatocellular carcinoma, rejection episodes, number of days in the
intensive care unit, hospitalization duration, and complications, were recorded. Patients with no PVT constituted the control group.
Patients with PVT were considered as the study group. Student’s t-test and the Mann-Whitney U test were used to evaluate the
significance of the difference between study groups. Overall, 223 liver transplants were performed within the study period. Three re-
transplants were excluded from the study. The analysis of 220 liver transplant patients revealed that 18.2% (n=20) of the patients
presented with a PVT before liver transplantation. Patients with PVT had a higher rate of non-alcoholic steatohepatitis as an
indication of a liver transplant. In addition, the presence of PVT significantly increased surgical mortality and early rejection rates.
In correlation with this, the intensive care unit stay was longer in the patient group with PVT. Although the early surgical mortality
post-liver transplant was higher in the group with PVT, the underlying variables could not be identified in this study. Nevertheless,
the late mortality rates were not higher in patients with PVVT following liver transplantation.
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Ozet: Portal ven trombozu (PVT), karaciger transplantasyonu bekleyen hastalarin %17,9 kadarinda goriiliir. Bu durum, karaciger
nakli sonrasi sagkalimi olumsuz etkileyebilir. Ocak 2020-Haziran 2021 tarihleri arasinda nakil merkezimizde gergeklestirilen
karaciger nakli ameliyatlari tarand1. Veriler geriye doniik olarak elektronik dosya sisteminden toplandi. Alicinin cinsiyeti, yasi, nakil
endikasyonu, hepatoselliller karsinom varligi, rejeksiyon ataklari, yogun bakim {iinitesinde gegirilen giin sayisi, hastanede kalis
stiresi, komplikasyonlar, mortalite nedenleri ve ilgili risk faktorleri kaydedildi. PVT olmayan hastalar kontrol grubunu olusturdu.
PVT'li hastalar ¢alisma grubu olarak kabul edildi. Calisma gruplari arasindaki farkin anlamliligini degerlendirmek igin Student t-
testi ve Mann-Whitney U testi kullanildi. Toplamda, ¢aligma siiresi iginde 223 karaciger nakli gerceklestirildi. Yeniden nakil olan 3
hasta calismadan ¢ikarildi. 220 karaciger nakli hastasi tizerinde yapilan analizler hastalarm %18,2'sinin (n=20) karaciger nakli
oncesinde PVT pozitif oldugunu gosterdi. PVT'li hastalar, daha yiiksek non-alkolik steatohepatit oranina sahipti. Ek olarak, PVT
varhiginin cerrahi mortaliteyi ve erken rejeksiyon oranlarimni énemli dlgiide arttirdigi gézlendi. Bununla baglantili olarak PVT'li hasta
grubunda yogun bakimda kalis siiresi daha uzundu. Karaciger nakli sonras: cerrahi mortalite PVT'li grupta daha yiiksek olmasina
ragmen, bu caligmada altta yatan nedenler tespit edilmemistir. Bununla birlikte, karaciger transplantasyonunu takiben PVT'li
hastalarda ge¢ mortalite oranlar: daha yiiksek degildi.
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1. Introduction

Liver transplantation is the ultimate treatment
for end-stage liver disease (ESLD) patients
(1). However, not all patients with ESLD are
eligible for a liver transplant. The absolute
contraindications for liver transplantation are
severe cardiopulmonary disease, extrahepatic
malignancy, active alcohol/substance abuse,
active infection/uncontrolled sepsis, and lack
of psychosocial support/inability to comply
with medical treatment (2). Although portal
vein thrombosis (PVT) was classically
considered an absolute contraindication for

liver transplantation, owing to refined
operative techniques, interventional
radiological procedures, and increasing

surgical experience, liver transplantation can
be performed in most patients presenting with
PVT (3-6).

Portal vein thrombosis can occur in up to 5-
18% of patients on the waiting list (7). A PVT
that is non-occlusive and limited to the portal
vein  trunk allows a  physiological
reconstruction with an end-to-end anastomosis
during liver ftransplantation (8). This
physiological reconstruction of portal flow is
correlated with good outcomes post-
transplant. On the contrary, a PVT extending
to the superior mesenteric vein or the
mesenteric  vessels, demanding a non-
physiological reconstruction, has been noted
to have adverse effects on the clinical
outcomes, especially during the first post-
transplant year (9).

Since the extension of the thrombus in the
portal vein is crucial for deciding the
reconstruction  technique and treatment
options, a classification for its staging has
been proposed. Yerdel et al. proposed a
classification in their article published in 2000
(10). Their clinical study showed that the
Yerdel classification could predict the
outcome in patients with PVT undergoing
liver transplantation.

In this single-center retrospective study, we
aimed to analyze the prognosis, complication
rate, and clinical outcomes of liver transplant
recipients with PVT and without PVT.

2. Materials and Methods

This retrospective single-center study was
conducted at our institution’s
Hepatopancreaticobiliary Surgery and Liver
Transplantation unit. It was approved by our
institutional ~ ethical review committee
(22.11.2022-141). All patients gave written
consent for the use of their medical data in the
context of this study. Patients who received a
live donor liver transplant between January
2020 and June 2021 were retrospectively
reviewed. Patients older than 18 years with at
least a one-year follow-up duration were
included in the study.

Induction immunosuppression was
administered during the transplant and on
postoperative day 4 with 40 mg intravenous
basiliximab. Clinical follow-up protocol after
liver transplant included management of

maintenance immunosuppression. The
standard regimen for immunosuppression
comprised calcineurin inhibitors

(cyclosporine/tacrolimus), corticosteroids, and
mycophenolate mofetil. In the case of renal
toxicity due to calcineurin inhibitors, a switch
to the mammalian target of rapamycin
inhibitors (sirolimus, everolimus) was made.
After discharge, patients were followed once
per week for two months at the liver
transplant  clinic by an  experienced
hepatologist and a transplant surgery fellow.
After two months, patients were seen once per
month and at intervals of 3 to 6 months after
one year. Patient-related data were obtained
from outpatient medical records and the
institutional electronic data collecting system.
In addition, causes of mortality and other
parameters, including recipient gender, age,
transplant indication, presence of
hepatocellular carcinoma (HCC), rejection
episodes, number of days in the intensive care

unit, hospitalization duration, and
complications, were recorded.
Additionally, preoperative computed

tomography or Doppler reports of these
patients were reviewed. Late mortality was
defined as death after 6-month post-
transplant. Surgical mortality has been
defined as any death, regardless of cause,
occurring within 30 days after surgery in or
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out of the hospital. Early rejection was
considered when graft rejection occurred any
time from the first week after the transplant to
3 months afterward. Patients with no
thrombosis in the portal vein constituted the
control group. Patients with PVT were
considered as the study group. The PVT group
was further evaluated and classified according
to the Yerdel classification. The two groups
were subject to comparative analysis.

Statistical analysis

Data analysis was performed using the I1BM
SPSS  Statistics 25.0 (IBM Corporation,
Armonk, NY, US) program. The
Kolmogorov-Smirnov test was used to
determine whether the distribution of discrete
numerical variables was close to normal, and
Levene's test was used to check the
homogeneity of variances. Descriptive
statistics were expressed as means+standard
deviations or medians [minimum-maximum],
while categorical variables were expressed as
the number of cases and percentages.
Student's t-test was used when the number of
independent groups was two. On the other
hand, the significance of the difference

between more than two independent groups
was evaluated by One-Way ANOVA, Mann-
Whitney U, or Kruskal Wallis tests. Pearson's
¥2 test was used in categorical data analysis
unless otherwise stated. If the expected
frequency was below 5 in at least % of the
cells in the 2x2 crosstabs, the categorical data
were evaluated with Fisher's exact probability
test.

In contrast, the %2 test with continuity
correction was used when the expected
frequency was between 5-25. In the analysis
of the categorical data, the Fisher Freeman
Halton test was used if the expected frequency
was below 5 in at least % of the cells. The p
value was considered significant when it was
lower than 0,05.

3. Results

During the study period, 223 live donor liver
transplant procedures were performed. Three
patients  undergoing re-transplant  were
excluded from the study. In total, 220 patients
were included in the study. The follow-up
duration was 19 [3-51] months. Patient
demographics are listed in Table 1.

Table 1. Demographic and clinical characteristics of the patients

Age (years) 51,4+132
Age range (years) 18-79
Gender

Male 152 (69.1%)
Female 68 (30.9%)
Etiology

HBV 59 (%26.8)
HCV 12 (%5.5)
NASH 42 (%19,1)
Cryptogenic 52 (%23.6)
Autoimmune 13 (%5.9)
Alcoholism 16 (%7.3)
PBS 10 (%4.5)
Others 19 (%8.6)
Complications 52 (%23.6)
Late mortality 15 (%6.8)
Surgical mortality 17 (%7.7)
Early rejection 67 (%30.5)
ICU stay (days) 1(1-26)
Hospitalization (days) 16 (1-130)
Follow-up duration (months) 19 (3-51)

The mean age of patients was 51,4+13,2
years. The male gender was predominant,
constituting 69,1% of the cohort. The leading

causes of liver failure were Hepatitis B (n=59,
26.8%), cryptogenic (n=52, 23.6%) and non-
alcoholic  steatohepatitis (NASH) (n=42,
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19.1%). The overall complication rate was
23,6% (n=52). Late mortality was recorded in
6,8% (n=15) of the patients. Surgical
mortality rate was 7,7% (n=17) and early
rejection rate was 30,5% (n=67). The mean
intensive care unit stay was 1 [1-26] days,
while the mean hospitalization required after
the transplant was 16 [1-130] days.

There were 40 (18,2%) patients with portal
vein thrombosis. The extent of the portal vein
thrombosis was defined using the Yerdel
classification. Twenty-five patients had
Yerdel Class 1 (62,5%), seven had Yerdel
Class 2, seven had Yerdel class 3, and only
one had Yerdel Class 4 PVT (Figure 1). In
cases with Yerdel 3 or Yerdel 4 PVT, the

portal vein was dissected until the confluence
of the splenic vein and superior mesenteric
vein, particularly if there is stricture and it is
not possible to provide patency by
thrombectomy. The strictured segment was
removed and replaced by a cadaveric iliac
vein graft previously harvested and kept at -80
Celcius degree. The graft was anastomosed to
the confluence for portal vein reconstruction.
In cases without portal vein stenosis but
inadequate portal blood flow, venography was
performed perioperatively, and procedures
such as balloon dilatation (to the splenic vein
or superior mesenteric vein) or thrombectomy
were performed as necessary. The portal flow
was assessed after these procedures to ensure
optimal portal perfusion.

1;2,50%

2; 17,57
7; 17,50%!

—— 25; 62,50%

Yerdel1 mYerdel2 mYerdel3 mYerdeld

Figure 1. The distributions of the patients according to the Yerdel classification (n=40)

The demographic characteristics and collected variables were compared between the patients

with no PVT and PVT (Table 2).

Table 2. Comparison of demographic and clinical characteristics according to the study groups

Age (years) 51.0+13.6 53.0+11.0 0.399%
Gender 0.144%
Male 120 (%66.7) 32 (%80.0)

Female 60 (%33.3) 8 (%20.0)

Etiology

HBV 52 (%28.9) 7 (%17.5) 0.203%
HCV 8 (%4.4) 4 (%10.0) 0.2389
NASH 32 (%17.8) 10 (%25.0) 0.407%
Cryptogenic 37 (%20.6) 15 (%37.5) 0.038%
Autoimmune 12 (%6.7) 1 (%2.5) 0.4719
Alcoholism 14 (%7.8) 2 (%5.0) 0.7429
PBS 10 (%5.6) 0 (%0.0) 0.2159
Others 17 (%9.4) 2 (%5.0) 0.5389
Complications 39 (%21.7) 13 (%32.5) 0.210%
Late mortality 13 (%6.7) 3 (%7.5) 0.7409
Surgical mortality 9 (%5.0) 8 (%20.0) 0.0049
Early rejection 49 (%27.2) 18 (%45.0) 0.043%
ICU stay (days) 1 (1-26) 2 (1-12) 0.009¥
Hospitalization (days) 16 (7-130) 16 (1-58) 0.674¥
Follow-up duration (months) 19 (3-51) 18 (6-50) 0.930¥

7 Student's t test, } Continuity corrected y2 tests, § Fisher's exact probability test, ¥ Mann Whitney U test.
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There was no statistical difference in terms of
age and gender. The etiology of cryptogenic
liver failure was higher in the group with PVT

Portal thrombus (-)

Surgical Mortality -

(p=0.038). Surgical mortality was 5% (n=9) in
the no PVT group, whereas it was 20% (n=8)
in the PVT group (Figure 2).

Portal thrombus (+)

m Surgical Mortality +

Figure 2. The comparison of surgical mortality according to the presence of portal thrombus

This difference was statistically higher in the
PVT group (p=0.004). The early rejection rate
was 27,2% (n=49) in the no PVT group and
45% (n=18) in the PVT group. Early rejection
was recorded significantly higher in the PVT
group compared to the no PVT group
(p=0.043). In line with these findings, the ICU
stay was significantly longer in the patients
with PVT [1 (1-26) vs. 2 (1-12), p=0,009].

Portal thrombus (-)

Surgical mortality -

Yerdel 1-2

For further analysis, patients with PVT were
divided into two groups, Yerdel 1-2 (n=32)
and Yerdel 3-4 (n=8). Comparative analysis
between these groups revealed that surgical
mortality was higher in the Yerdel 1-2 group,
with a rate of 21,9% (n=7) compared to the
other groups (p=0.004) (Figure 3).

Yerdel 3-4

I Surgical mortality +

Figure 3. The distribution of the cases according to surgical mortality rates in Yerdel 1-2, Yerdel 3-4 and no portal
thrombus groups shown in a stacked column chart

Moreover, the early rejection rate was higher
in the Yerdel 3-4 group, with a rate of 75%
(n=6) in comparison to the other groups
(p=0.008) (Table 3). Among all cases with
PVT, thrombectomy was performed in one
case with Yerdel 1 PVT, and this patient
underwent re-thrombectomy on the 10th day
after LT due to recurrence of PVT. One case

with Yerdel 3 PVT, who underwent balloon
dilatation and iliac vein graft implantation,
developed portal vein stenosis within the first
month after the procedure. Subsequently,
angiographic  balloon  dilatation  was
performed. Both cases had an uneventful post-
procedural course without any complications.
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Table 3. Comparison of the demographic and clinical characteristics of patients according to the presence
and extent of portal thrombosis using Yerdel classification

Age (years) 51.0+13.6 53.3+10.6 51.7+13.0 0.671%
Gender 0.224%
Male 120 (%66.7) 25 (%78.1) 7 (%87.5)

Female 60 (%33.3) 7 (%21.9) 1 (%12.5)

Etiology

HBV 52 (%28.9) 6 (%18.8) 1 (%12.5) 0.318%
HCV 8 (%4.4) 4 (%12.5) 0 (%0.0) 0.1399
NASH 32 (%17.8) 8 (%25.0) 2 (%25.0) 0.575%
Cryptogenic 37 (%20.6) 11 (%34.4) 4 (%50.0) 0.054%
Autoimmune 12 (%6.7) 1(%3.1) 0 (%0.0) 0.8159
Alcoholism 14 (%7.8) 2 (%6.3) 0 (%0.0) >0.9999
PBS 10 (%5.6) 0 (%0.0) 0 (%0.0) 0.5659
Others 17 (%9.4) 1(%3.1) 1 (%12.5) 0.3509
Complications 39 (%21.7) 10 (%31.3) 3 (%37.5) 0.322%
Late mortality 13 (%6.7) 3 (%9.4) 0 (%0.0) 0.8349
Surgical mortality 9 (%5.0)* 7 (%21.9) 1 (%12.5) 0.0059
Early rejection 49 (%27.2)° 12 (%37.5) 6 (%75.0)" 0.010%
ICU stay (days) 1(1-26) 2 (1-12) 25(1-3) 0.067¥
Hospitalization (days) 16 (7-130) 15 (1-39) 20.5 (3-58) 0.387¥
Follow-up duration (months) 19 (3-51) 18 (6-50) 19.5 (6-37) 0.939¥%

7 One-way analysis of variance (One-Way ANOVA), | Pearson's x2 test, § Fisher Freeman Halton test, ¥ Kruskal
Wallis test. a: The difference between the group with portal thrombus and Yerdel 1-2 group is statistically significant
(p=0.004), b: The difference between the group without portal thrombus and Yerdel 3-4 group is statistically

significant (p=0.008).
4. Discussion and Conclusion

Liver transplantation can be performed in
patients with PVT, especially if it is not
occlusive and limited to the portal vein trunk
(10,11). However, thrombosis is challenging
for the surgeon, particularly when it extends
to the mesenteric vessels. Therefore,
technically a relatively more physiologic end-
to-end anastomosis of the portal vein is
preferred; however, more complex
reconstructions may be necessary in cases
with extended PVT (12). It was reported that
the annual incidence of PVT in patients with
cirrhosis ranged between 5% and 17,9% (13).

In our analyses of 220 liver transplant
patients, 18,2% (n=20) presented with a PVT
prior to liver transplantation. This finding is in
line with the rates reported in the literature
(13,14). However, patients with PVT had a
higher rate of NASH as an indication of a
liver transplant. In addition, the presence of
PVT significantly increased surgical mortality
and early rejection rates. In correlation with
this, the length of ICU stay was longer in the
patient group with PVT.

In our study, surgical mortality was defined as
death within 30 days after surgery, and it was
found to be significantly higher in the PVT
group. This result suggested that PVT might

impact the early mortality rate, especially in
post-liver transplant patients with Yerdel
Class 1-2 PVT. The data available in the
literature on the effect of PVT on the
outcomes of liver transplantation are unclear
and focused on the type of portal vein
anastomosis (9,10). However, our results
show a correlation and a predictable pattern
between Yerdel classification and the
outcome of liver transplants.

Portal vein thrombosis can be a cause or a
consequence of liver disease deterioration
(14). Indeed, PVT is more frequently recorded
in patients with advanced liver cirrhosis (15).
However, a prospective study including more
than a thousand patients with compensated
cirrhosis showed no  cause-and-effect
relationship between the presence of PVT and
liver function deterioration (16). The findings
in our study support this since the late
mortality rates were similar in both PVT and
no PVT groups following liver transplantation
(p=0,74).

Although the results of this study obtained
statistically significant differences between
Yerdel 1-2 and 3-4 groups in terms of surgical
mortality and early rejection, our numbers are
relatively small to make generalizations (32

492



Osmangazi Tip Dergisi, 2023

patients in Yerdel 1-2 group and 8 patients in
the Yerdel 3-4 group). The comparison of
these groups required complex statistical
analyses; thus, comprehensive clinical studies
with a higher number of patients are required
for solid conclusions. Additionally, the
surgical risk factors of the patients, such as
co-morbidities, previous abdominal surgeries,
smoking status, and ASA (American Society
of  Anesthesiology) scores, were not
evaluated. This condition may lead to
misinterpretation of the results due to the
absence of these variables. Another weakness
of our study was that complications were not
classified according to the Clavien-Dindo
classification. The Clavien-Dindo
classification is a widely used tool to evaluate
the severity of surgical complications, and it
stratifies the complications according to their
management. Due to the retrospective nature
of our study, a Clavien-Dindo chart was not
feasible. Therefore, an overall complication
rate was given rather than a detailed profile.

The presence of PVT was associated with a
higher early rejection rate in our study. Early
allotransplant rejection involves the activation
of platelets and intravascular coagulation
cascade, which can trigger thrombosis of the
graft vessels. (17). Additionally, patients with
liver cirrhosis have low levels of pro-
coagulant factors, resulting in a new,
rebalanced hemostasis (18). However,
whether these acquired hemostatic alterations

REFERENCES

1. Venkatachalam AB, Livingstone SM, Hu Q, et
al. Delivery of Soluble Heme Oxygenase 1
Cell-Penetrating Peptide into Liver Cells in in
vitro and ex vivo Models of Cold Ischemia.
Eur Surg Res. 2017;58:51-68.

2. Varma V, Mehta N, Kumaran V, Nundy S.
Indications and contraindications for liver
transplantation. Int J Hepatol.
2011;2011:121862.

3. Olson JC, Subramanian R, Karvellas CJ.
Intensive care management of liver transplant
recipients. Curr Opin Crit Care. 2022 Oct 14.
doi: 10.1097/MCC.0000000000001002.

4, Naidu SG, Alzubaidi SJ, Patel 1J, et al.
Interventional Radiology Management of
Adult  Liver Transplant Complications.
Radiographics. 2022;42:1705-1723.

5. Uddin S, Ullah K, Dogar AW, Abbas SH,
Khoso S, Ahmed B. An Innovation in the

facilitate the PVT or alter the post-transplant
outcome has not yet been confirmed (19,20).

Since the underlying mechanisms are not well
defined, the management of patients with
PVT prior to liver transplantation is another
point of discussion. Despite inadequate
clinical evidence, anticoagulation with low-
molecular-weight heparin or vitamin K
antagonists has been recommended (21).

Currently, there are no consensus guidelines
on the management of PVT prior to liver
transplantation. Furthermore, current
guidelines do not propose definitive treatment
strategies for patient management and
optimization of liver transplant outcomes in
this patient group.

In our study, the number of patients with
Yerdel 1 or 2 PVT was much higher than
those with Yerdel 3 or 4. Even though this
difference is because Yerdel 1 and Yerdel 2
PVT cases are much more common than
Yerdel 3 or 4, this finding should be
considered while evaluating the results.
Nevertheless, this study showed that the late
mortality rates were not inferior in patients
with  PVT following live donor liver
transplantation.  Although  the  surgical
mortality was higher in the group with PVT,
the underlying variables could not be
identified in this study. Further, prospective
clinical trials should be designed to
investigate underlying risks comprehensively.

Technique of Recipient Hepatectomy in
Living Donor Liver Transplantation. J Coll
Physicians Surg Pak. 2022;32:1060-1063.

6. Dulundu E, Sugawara Y, Makuuchi M.
Revolution and refinement of surgical
techniques for living donor partial liver
transplantation. Yonsei Med J. 2004;45:1076-
1088.

7. Ak C, Adali G, Sayar S, et al. Portal vein
thrombosis risk factors in liver transplant
candidates. Hepatol Forum. 2022;3:88-92.

8. Wang L, Guo X, Bai Z, et al. Impact of
Asymptomatic Superior Mesenteric  Vein
Thrombosis on the Outcomes of Patients with
Liver Cirrhosis. Thromb Haemost. 2022 Sep
30. doi: 10.1055/5-0042-1756648. [Epub
ahead of print].

9. Agbim U, Satapathy SK. PRO: Portal Vein
Thrombosis Impacts Liver Transplantation

493



10.

11.

12.

13.

14.

15.

16.

17.

Portal Vein Thrombosis in Liver Transplantation

Outcomes. Clin  Liver Dis
2020;16:127-131.

Yerdel MA, Gunson B, Mirza D, et al. Portal
vein thrombosis in adults undergoing liver
transplantation:  risk  factors,  screening,
management, and outcome. Transplantation.
2000;69:1873-1881.

Yang Z, Wang S, Lerut J, Zhuang L, Zheng S.
Portal inflow reconstruction for liver
transplantation with portal vein thrombosis.
Hepatobiliary Surg Nutr. 2021;10:291-294.
Teng F, Sun KY, Fu ZR. Tailored
classification of portal vein thrombosis for
liver transplantation: Focus on strategies for
portal vein inflow reconstruction. World J
Gastroenterol. 2020;26:2691-2701.

Chawla YK, Bodh V. Portal vein thrombosis.
J Clin Exp Hepatol. 2015;5:22-40.
Rugivarodom M, Charatcharoenwitthaya P.
Nontumoral Portal Vein Thrombosis: A
Challenging Consequence of Liver Cirrhosis. J
Clin Transl Hepatol. 2020;8:432-444.

Gaballa D, Bezinover D, Kadry Z, et al.
Development of a Model to Predict Portal
Vein Thrombosis in Liver Transplant
Candidates: The Portal Vein Thrombosis Risk
Index. Liver Transpl. 2019;25:1747-1755.
Nery F, Chevret S, Condat B, et al. Causes and
consequences of portal vein thrombosis in
1,243 patients with cirrhosis: results of a
longitudinal study. Hepatology. 2015;61:660-
667.

Anton A, Camprecios G, Pérez-Campuzano V,
Orts L, Garcia-Pagan JC, Hernandez-Gea V.
The Pathophysiology of Portal Vein
Thrombosis in Cirrhosis: Getting Deeper into
Virchow's Triad. J Clin Med. 2022;11:800.

(Hobhoken).

18. Cimen S, Guler S, Ayloo S, Molinari M.
Implications of Hyponatremia in Liver
Transplantation. J Clin Med. 2014;4:66-74.

19. Ren W, Zhang J, Chen Y, et al. Evaluation of
Coagulation, Fibrinolysis and Endothelial
Biomarkers in Cirrhotic Patients With or
Without Portal Venous Thrombosis. Clin Appl
Thromb Hemost. 2020;26:1076029620982666.

20. Shalaby S, Simioni P, Campello E, et al.
Endothelial Damage of the Portal Vein is
Associated with Heparin-Like Effect in
Advanced Stages of Cirrhosis. Thromb
Haemost. 2020;120:1173-1181.

21. Wang X, Chen L. Letter to the editor: Treating
portal vein thrombosis in cirrhosis: is
anticoagulation therapy  overestimated?
Hepatol Int. 2022;16:1248-1249.

Ethics

Ethics Committee Approval: This study has been
approved by Istinye University Training and Research
Hospital Ethical Review Committee (Decision no:141,
Date: 22.11.2022).

Informed Consent: Written informed consent was
obtained from all participants who participated in this
study.

Authorship  Contributions:  Surgical and Medical
Practices: EE, AD. Concept: EE. Design: EE. Data
collection and processing: EE and AD. Analysis and
Interpretation: AD. Literature Search: AD. Writing: EE and
AD

Copyright Transfer Form: Copyright transfer form was
signed by all authors.

Peer-review: Internally peer-reviewed.

Conflict of Interest: No conflict of interest was declared
by the authors.

Financial Disclosure: The authors declare that this study
has received no financial support.

©Copyright 2023 by Osmangazi Tip Dergisi - Available online at tip.ogu.edu.tr ©Telif Hakki 2023 ESOGU Tip Fakiiltesi - Makale metnine dergipark.org.tr/otd web sayfasindan

ulasilabilir.

494



http://www.cocukenfeksiyon.org/
http://www.cocukenfeksiyon.org/

