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Significance: This article highlights the prevalence of
reoperations in living liver donors and identifies key risk
factors, such as donor-related complications and
surgical technicalities. Understanding these risks is
critical for improving donor safety and outcomes. This
study underscores the need for careful donor selection
and perioperative management in living donor liver
transplantation (LDLT).

Abstract

Background:

Liver transplantation (LT) is the definitive treatment
for end-stage liver disease, acute liver failure, liver
tumors, and metabolic diseases. Re-exploration after
surgery is associated with poor clinical outcomes and
is considered a quality-of-care measure.

Objective:

To determine the frequency and risk factors of
reoperation (early re-laparotomy) after hepatectomy in
postoperative LDLT donors.

Materials and Methods:

A cross-sectional analytical study was conducted at the
Pir Abdul Qadir Shah Jeelani Institute of Medical
Sciences between December 2023 and May 2024. This
study included 672 LDLT donors aged > 18 years old.
Data on donor age, sex, blood group, operation time,
and re-exploration were collected. The primary
endpoints were the frequency and causes of re-
exploration, and the secondary endpoints included the
association of re-exploration with clinical outcomes.
Statistical analyses were performed using SPSS 25.0,
with the significance level set at P < 0.05.

Blood group analysis revealed that 57.9% of
reexplored donors had blood group B+.

Results:

The frequency of re-exploration was 2.8%. Among
those requiring re-exploration, 42.1% were aged 21-28
years. The difference in re-exploration rates between
male and female patients was statistically significant
(P<0.001). Blood group analysis revealed that 57.9%
of the reexplored donors had blood group B+.
Bleeding was the primary cause of re-exploration in
73.7% of cases. The majority (57.9%) of re-
explorations occurred in patients with operation times

between 451-550 minutes.

However, the significant sex disparity and high
incidence of bleeding as a cause for re-exploration
underscores the need for improved postoperative care.
Conclusion:

This study highlights a relatively low frequency of re-
exploration (2.8%) among LDLT donors. However,
the significant sex disparity and high incidence of
bleeding as a cause for re-exploration underscore the
need for improved postoperative care.
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Introduction

Liver transplantation (LT) is currently the only
lifesaving and definitive treatment for end-stage liver
disease, acute liver failure, liver tumors, and some
metabolic diseases. A significant number of people on
the waiting list die because of organ shortage. One
strategy used to counter-balance organ shortage has
been the utilization of living donor liver
transplantation (LDLT).! Over the past two decades,
significant progress was achieved in Asia, where
religious and cultural beliefs did not allow flourishing
deceased donor donation.?

LDLT is a potentially life-saving operation for
recipients with outcomes similar to those of DDLT in
terms of patient and allograft survival. Living liver
donor hepatectomy (LLDH) is a major surgical
procedure with morbidity and mortality risks, and is
performed in healthy individuals. In addition, donor
surgery does not provide any direct therapeutic
advantage to the donors. The donor undertakes these
risks to save the life of a loved one.?

This improvement has not only been attributed to
advances in postoperative management but also to
surgical advancement.®* The reported overall
complication rate for LDLT donors is around 20% but
was as high as 67% in one review. There has been
significant improvement in liver transplantation
outcomes over the past few decades. This
improvement has not only been attributed to advances
in postoperative management but also to surgical
advancement.®* The reported overall complication
rate for LDLT donors is around 20%, but was as high
as 67% in one review. Efforts to improve care of
donors, while not depriving them of the chance of
saving or improving the life of their beloved recipients,
are worthy of investigation the transplant community.®
Re-exploration after surgery is associated with poor
clinical outcomes, and therefore has been reported as
a quality-of-care measure.> In highly invasive
procedures such as liver resections, re-explorations are
relatively common due to surgical complications.”
Therefore, studies on the frequency and risk factors of
re-exploration may be helpful in  monitoring,
improving clinical outcomes, and identifying quality
improvement opportunities. Studies have reported that
the frequency of re-exploration in liver recipient is
9.2-34%.8%1° However, no dedicated study has
reported the frequency and reasons for re-exploration
after donor hepatectomy.

In this study, a retrospective analysis was conducted
using a database to report the frequency and risk
factors for reoperation/early re-laparotomy after
hepatectomy in postoperative LDLT donors.

Objective:
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This study aimed to determine the frequency and risk
factors for reoperation/early re-laparotomy after
hepatectomy in postoperative LDLT donors.

Materials & Methods

Eighteen donors who donated a left lobe or a left
lateral graft were excluded from the study.The
secondary endpoint was the association of re-
exploration with clinical outcomes.This cross-
sectional analytical study was conducted at the Pir
Abdul Qadir Shah Jeelani Institute of Medical
Sciences, Pakistan, from December 2023 to May 2024,
after obtaining approval from the ethical review
committee of the institute. All LDLT donors aged > 18
years between 2018 and 2023 during the study period
were included in the study. Data regarding donor age,
sex, blood group, operation time, and donor re-
exploration were collected. Eighteen donors who
donated a left lobe or left lateral graft were excluded
from the study. The primary endpoints of this study
were the frequency and cause of re-exploration. The
secondary endpoint was the association of re-
exploration with the clinical outcomes.

Continuous data were presented as mean + standard
deviation (SD). Statistical analyses were performed
using SPSS version 25.0. Continuous data are
presented as mean +standard deviation (SD).
Differences were compared using the Chi-square or
Fisher's exact test to compare categorical variables,
and P < 0.05 was considered statistically significant.

Results:

Sex distribution revealed that 16 (84.2%) donors who
underwent re-exploration were male, and 672 LT
donors of liver transplant were included in this study.
The frequency of re-exploration among donors was
only 2.8%. The age distribution of donors showed that
08(42.1%) out of 19 were between the age group of
21-28 years while 287(43.9%) in which no re-
exploration was required were also between 21-28
years of age. The gender distribution revealed that 16
(84.2%) donors who underwent re-exploration were
male. The blood group of 11 donors (57.9%) with re-
exploration was B +ve. Reasons for re-exploration
were bleeding in 14 (73.7%) donors and collection of
blood in the abdomen in 5 (26.3%) donors.
Re-exploration was performed in 11 (57.9%) patients
in whom operation time was—451-550 minutes while
operation time was 374 (57.3%) patients in whom no
re-exploration was required was between 351-450
minutes.

The socio-demographic characteristics of the donors
were analyzed using the Fisher's exact test and are
presented in Table 1. While association between
operation time and re-exploration among donors were
analyzed using chi square test and are presented in
Table 4.

" FRONTIER SCIENCE
T, ASSOCIATES

Table 1: Socio-demographic characteristics of the
donors

Original Article

Variable Re-exploration No Re-exploration P-
Frequency Frequency value
Percentage Percentage
Age
(Years)
12-20 05 26.3% 254 38.9%
21-28 08 42.1% 287 43.9% 0.29
29-36 06 31.6% 94 14.4%
37-44 00 00.0% 17 02.6%
>45 00 00.0% 01 00.2%
Gender
Male 16 84.2% 365 55.9% 0.01
Female 03 15.8% 288 44.1%
Blood
group
O +ve 05 26.3% 178 27.3%
A +ve 02 10.5% 128 19.6% 0.5
B +ve 11 57.9% 335 51.3%
AB +ve 01 05.3% 12 1.8%
Table 2: Frequency of re-exploration among donors
Re- Frequency Percentage
exploration
Yes 19 2.8%
No 653 97.2%
Total 672 100%

Table 3: Reasons of re-exploration among donors

Reasons Frequency Percentage
Bleeding 14 73.7%
Collection of 05 26.3%
blood

Total 19 100%

Table 4: Association between Operation time and re-
exploration among donors

Operati Re- No Re- p-
on Time exploration exploration valu
(In Frequency Frequency e
minutes Percentage Percentage
)
250-350 03 15.8 118 18.
min % 1%
351-450 05 26.3 374 57.
min % 3%
451-550 11 57.9 148 22. 0.01
min % 7%
551-650 00 00.0 05 00.
min % 7%
>650 00 00.0 08 01.
min % 2%
Total 19 100% 653 100
%
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Discussion

Reoperation,  which  includes  re-laparotomy,
radiographic or percutaneous intervention, and
conservative  treatment  with or  without
pharmacological induction, comprises a broad range
of treatment modalities.After Liver Transplantation
(LT), postoperative problems must be addressed to
enhance patient survival and graft survival.
Reoperation,  which includes  re-laparotomy,
radiographic or percutaneous intervention, and
conservative  treatment  with  or  without
pharmacological inductions, comprises a broad range
of treatment modalities.

Total 672 donors of liver transplant were included in
the study, and the study findings revealed that the
frequency of re-exploration among donors was only
2.8%, which is lower than that in previous studies in
which re-laparotomy rates after LT have recently been
found to vary between 9.2% and 26.2% in LDLT112.13
and 14.8% and 34.2% in DDLT.'%** The lower
frequency of re-exploration among liver transplant
donors in the study (2.8%) compared to previous
studies can be attributed to several factors, including
improved surgical techniques, better preoperative
assessment, enhanced postoperative care, experience
of surgical teams, better patient selection criteria, and
utilization of advanced medical equipment and
imaging technologies during the perioperative period,
which can help in the early detection and management
of potential complications, which also reduce the need
for re-exploration.

The high frequency of bleeding as the primary reason
for re-exploration indicates a critical area of concern
study findings revealed that among almost three fourth
(73.7%) of the patients, the reason for re-exploration
were bleeding, and in the study conducted by Hendriks
et al.’® among 39% of re-laparotomy patients,
postoperative bleeding was the primary cause of the
procedure. The finding that bleeding was the reason
for re-exploration in 73.7% of patients underscores a
significant challenge in liver transplantation,
highlighting the need for focused strategies to manage
and prevent postoperative hemorrhage. The high
frequency of bleeding as the primary reason for re-
exploration indicates a critical area of concern. This
aligns with findings from other studies that identify
hemorrhagic complications as a major cause of
morbidity following liver transplantation.*6

Technical challenges, such as ensuring secure vascular
anastomoses, are critical in preventing bleeding.'®
Postoperative bleeding leading to re-exploration is
associated  with  increased = morbidity  and
mortality.Liver transplantation involves extensive
surgical manipulation and complex vascular
anastomoses, increasing the risk of postoperative
bleeding.'” Inadequate hemostasis during surgery can
lead to postoperative bleeding. Technical challenges
such as ensuring secure vascular anastomoses are
critical in preventing bleeding.'® Postoperative
bleeding leading to re-exploration is associated with
increased morbidity and mortality. Additional surgical
interventions raise the risk of infection, organ
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dysfunction, and prolonged recovery.'® Re-exploration
also results in longer hospital stays, increased need for
blood products, and higher healthcare costs,
underscoring the economic impact of postoperative
bleeding.?

Thorough preoperative assessment and optimization
of coagulation status can help reduce the risk of
bleeding. Strategies may include administering
vitamin K, fresh frozen plasma, platelets, or specific
clotting factors.?* A multidisciplinary team approach
involving transplant surgeons, anesthesiologists,
hepatologists, and critical care specialists is vital for
effective management. This collaboration ensures
comprehensive care from surgical precision to
postoperative management. Ongoing education and
training for surgical teams on the latest techniques and
best practices in liver transplantation can help reduce
the incidence of bleeding.??

This finding necessitates the examination of sex-
specific factors that may contribute to the increased
risk.The sex distribution revealed that 16 (84.2%) liver
donors were male, and the difference between male
and female patients was found to be statistically
significant (P<0.001). The finding that 84.2% of liver
donors who required re-exploration were male, with a
statistically significant difference between male and
female patients (P<0.001), raises important questions
about gender differences in liver transplantation
outcomes. The high percentage of male donors
requiring re-exploration suggests that male donors are
at a higher risk of complications that necessitate re-
exploration. This finding necessitates the examination
of sex-specific factors that may contribute to this
increased risk.

Males typically have different body compositions and
vascular  characteristics than females. These
differences can affect surgical outcomes, with males
potentially having more challenging vascular
anatomies or different hemostatic profiles.?* Hormonal
variations between males and females can influence
coagulation and wound healing. For instance, estrogen
has been shown to have protective vascular effects,
which may contribute to lower bleeding risks in
females.?* Males may have a higher prevalence of
certain  comorbidities, such as hypertension,
cardiovascular disease, and metabolic syndrome,
which can complicate surgery and recovery.?
Lifestyle factors, including smoking, which is more
prevalent in males, can adversely affect liver health
and postoperative recovery.?® Enhanced preoperative
assessment, including thorough evaluation of
comorbidities and risk factors, can help identify male
donors at higher risk for complications. Preoperative
optimization strategies, such as controlling blood
pressure and managing metabolic conditions, are
crucial.

Large-scale studies examining sex-specific risk factors
and outcomes of liver transplantation are necessary to
develop targeted interventions, and the development
of sex-specific guidelines for the management of liver
transplant donors can help mitigate risks and improve
outcomes in both male and female patients,
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highlighting the need for further research to
understand the underlying causes. Large-scale studies
examining sex-specific risk factors and outcomes in
liver transplantation are necessary to develop targeted
interventions. Based on evidence, developing sex-
specific guidelines for the management of liver
transplant donors can help mitigate risks and improve
outcomes for both male and female patients.

Conclusion:

However, the significant sex disparity and high
incidence of bleeding as a cause of re-exploration
underscores the need for improved postoperative care,
which highlights the relatively low frequency of re-
exploration (2.8%) among LDLT donors. However,
the significant sex disparity and high incidence of
bleeding as a cause for re-exploration underscore the
need for improved postoperative care.

References

1. Ohe H, Hoshino J, Ozawa M. Factors affecting outcomes of liver
transplantation: an analysis of OPTN/UNOS database. Clin Transpl.
2011:39-53.

2. Nydam TL, Reddy MS, Pomfret EA, Rela M. Progression of living
liver donation worldwide. Curr Opin Organ Transplant.
2018;23(2):162-8.

3. Kawasaki S, Makuuchi M, Matsunami H, Hashikura Y, lkegami T,
Nakazawa Y, et al. Living related liver transplantation in adults. Ann
Surg. 1998;227(2):269-74.

4. Shah SA, Levy GA, Greig PD, Smith R, McGilvray ID, Lilly LB,
et al. Reduced mortality with right-lobe living donor compared to
deceased-donor liver transplantation when analyzed from the time of
listing. Am J Transplant. 2007;7(4):998-1002.

5. Beavers KL, Sandler RS, Shrestha R. Donor morbidity associated
with right lobectomy for living donor liver transplantation to adult
recipients: a systematic review. Liver Transpl. 2002;8(2):110-7.

6. Birkmeyer JD, Hamby LS, Birkmeyer CM, Decker MV, Karon NM,
Dow RW. Is unplanned return to the operating room a useful quality
indicator in general surgery? Arch Surg. 2001;136(4):405-11.

7. Kroon HM, Breslau PJ, Lardenoye JW. Can the incidence of
unplanned reoperations be used as an indicator of quality of care in
surgery? Am J Med Qual. 2007;22(3):198-202.

8. Kawaguchi Y, Sugawara Y, Akamatsu N, Kaneko J, Hamada T,
Tanaka T, et al. Impact of early reoperation following living-donor
liver  transplantation on  graft survival. PLoS  One.
2014;9(11):109731.

9. Hendriks HG, van der Meer J, de Wolf JT, Peeters PM, Porte RJ,
de Jong K, et al. Intraoperative blood transfusion requirement is the
main determinant of early surgical re-intervention after orthotopic
liver transplantation. Transpl Int. 2005;17(11):673-9.

FRONTIER SCIENCE
: ASSOCIATES

10. Freise CE, Gillespie BW, Koffron AJ, Lok AS, Pruett TL, Emond
JC, et al. Recipient morbidity after living and deceased donor liver
transplantation: findings from the A2ALL Retrospective Cohort
Study. Am J Transplant. 2008;8(12):2569-79.

11. Freise CE, Gillespie BW, Koffron AJ, Lok AS, Pruett TL, Emond
JC, et al.; for A2ALL Study Group. Recipient morbidity after living
and deceased donor liver transplantation: findings from the A2ALL
Retrospective Cohort Study. Am J Transplant 2008;8:2569-2579.

12. Li C, Mi K, Wen TF, Yan LN, Li B, Yang JY, et al. Outcomes of
patients with benign liver diseases undergoing living donor versus
deceased donor liver transplantation. PLoS One 2011;6: e27366.
13. Yoshiya S, Shirabe K, Kimura K, Yoshizumi T, lkegami T,
Kayashima H, et al. The causes, risk factors, and outcomes of early re-
laparotomy after living-donor liver transplantation. Transplantation
2012;94:947-952.

14. Kawaguchi Y, Sugawara Y, Akamatsu N, Kaneko J, Hamada T,
Tanaka T, et al. Impact of early reoperation following living donor
liver transplantation on graft survival. PLoS One 2014;9:¢109731.
15. Hendriks HG, van der Meer J, de Wolf JT, Peeters PM, Porte RJ,
de Jong K, et al. Intraoperative blood transfusion requirement is the
main determinant of early surgical re-intervention after orthotopic
liver transplantation. Transpl Int 2005;17:673-679.

16. Chen H, Chen H, Liang K. Postoperative bleeding after liver
transplantation: a single-center retrospective analysis. Transplant
Proc. 2020;52(10):3181-3186.

17. Northup PG, Caldwell SH. Coagulation in liver disease: a guide
for the clinician. Clin Gastroenterol Hepatol. 2013;11(9):1064-1074.

18. Schwartz M, D'Amico F, Vitale A. Management of bleeding
complications in liver transplantation. Surg Clin North Am.
2015;95(2):373-384.

19. Weiss MJ, Fair JH, Uemura T, et al. Impact of bleeding
complications following liver transplantation. Hepatobiliary Surg
Nutr. 2015;4(2):145-153.

20. Adam R, Karam V, Cailliez V, O'Grady J. Evolution of liver
transplantation in Europe: report of the European Liver Transplant
Registry. Liver Transpl. 2018;24(9):1215-1225.

21. Lisman T, Porte RJ. Pathogenesis, prevention, and management of
bleeding and thrombosis in patients with liver disease. Best Pract Res
Clin Gastroenterol. 2014;28(6):946-957.

22. Burra P, De Bona M, Germani G, et al. Educational needs in liver
transplantation: ~ the  patient's perspective.  Liver  Transpl.
2011;17(7):777-784.

23. Kwong AJ, Kim WR, Lake JR, Smith JM, Schladt DP, Skeans
MA, et al. OPTN/SRTR 2018 Annual Data Report: Liver. Am J
Transplant. 2020;20 Suppl s1:193-299.

24. Roth GA, Abate D, Abate KH, Abay SM, Abbafati C, Abbasi N,
et al. Global, regional, and national age-sex-specific mortality for 282
causes of death in 195 countries and territories, 1980-2017: a
systematic analysis for the Global Burden of Disease Study 2017.
Lancet. 2018;392(10159):1736-1788.

25. Kalaitzakis E, Kamis G, Skagen C, et al. Metabolic syndrome and
post-liver transplant de novo malignancy: an emerging problem?
Hepatology. 2014;60(4):1444-1451.

26. Burra P, De Bona M, Germani G, et al. Educational needs in liver
transplantation:  the  patient's  perspective.  Liver  Transpl.
2011;17(7):777-784.

4of4Volume 7 |Issue?2


https://www.tijfs.org/
https://publie.frontierscienceassociates.com.pk/index.php/tijfs/issue/view/23
https://frontierscienceassociates.com.pk/

