
d
e

t
t
s
t
u

Liver Transplant With a Marginal Donor Graft Containing a Hydatid
Cyst—A Case Report

C. Eris, S. Akbulut, I. Sakcak, C. Kayaalp, C. Ara, and S. Yilmaz

ABSTRACT

Liver transplantation has become the standard treatment for acute failure and end-stage
liver disease, but there are fewer donor organs available than patients on the waiting list.
The donor pool may be increased by using marginal donor candidates. Some infectious and
metabolic diseases have been transmitted to the recipient via marginal donor grafts.
Hydatid cyst disease is rarely transmitted to a recipient from the donor graft. A literature
search showed only 2 previous cases of liver transplantation using a donor graft that
contains a hydatid cyst. We treated a 19-year-old woman who experienced acute on chronic
end-stage liver failure secondary to cryptogenic cirrhosis. The liver graft from a 97-year-old
marginal cadaveric donor contained a calcified hydatid cyst. No complication was
associated with the hydatid cyst at 3 years after transplantation. The present case shows
that donor livers with an inactive, calcified hydatid cyst may be used for emergency liver
transplantation after considering the location, size, and relation of the cyst to vascular and
biliary structures. The cyst may be resected on the back table with a successful treatment

outcome.
LIVER transplantation has become the standard treat-
ment for acute failure and end-stage liver disease. A

new patient is added every day to the waiting list worldwide;
the number of patients on the list is much larger than the
number of organs in the donor pool. Therefore, 7% to 16%
of waiting list patients die, and 8% patients deteriorate to
not be able to undergo transplantation.1–4 Many centers
have broadened the donor selection criteria developing
novel strategies to increase the donor pool by using mar-
ginal candidates.5 However, the main concerns about these

onors include possible non-optimal graft function with
arly loss.5 Another problem, albeit rare, is the threat of the

recipient acquiring an infectious or metabolic disease in the
asymptomatic, marginal donor.6 Hydatid cyst is a disease
hat is uncommonly transmitted from a donor liver graft to
he recipient, because the disease frequently causes a
pace-occupying lesion that is easily identified preopera-
ively.7,8 We treated a patient with liver transplantation
sing a cadaver donor organ that contained a hydatid cyst.

CASE REPORT

A 19-year-old woman had been placed on the waiting list for liver
transplantation because of end-stage liver failure secondary to
cryptogenic cirrhosis. Her Child-Pugh score was 9 points; Model
for End-Stage Liver Disease (MELD) score, 24. The total bilirubin

was 16 mg/dL, albumin 2.6 g/dL, aspartate aminotransferase (AST) g
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224 U/L, alanine transaminase (ALT) 173 U/L, alkaline phospha-
tase (ALP) 196 U/L, gamma glutamyl transpeptidase (GGT) 92
U/L, and International Normalized Ratio (INR) 2.43. Serologic
tests were negative for hepatitis B and hepatitis C. During the
waiting period, her general condition deteriorated; she developed
clinical signs and symptoms of grade 3 hepatic encephalopathy. An
emergency liver transplantation was scheduled because of acute-
on-chronic liver failure. Although there was no living donor
candidate available, a marginal donor organ that had been rejected
by other centers was offered to us by the National Coordination
Center. The graft that had belonged to a 97-year-old woman
contained a hydatid cyst in segments 6 to 7 with degenerat-
ive contents and a calcified capsule. Because of the patient’s urgent
condition we accepted the graft. At surgery, the cyst was opened on
the back table, to drain its degenerative material, before washing
with diluted (1/30) cetrimide chlorhexidine solution. A partial
pericystectomy was performed with the remaining cyst wall cauter-
ized using bipolar cautery. The recipient vena cava was preserved
during the hepatectomy; implantation was performed using a
“piggyback” technique. The postoperative course was uneventful;
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there were no complications. The blood flow in the hepatic artery,
portal vein, and vena cava remained patent after surgery, as
documented with Doppler ultrasonography. The patient who was
treated with prednisolone, tacrolimus, and mycophenolate mofetil
was discharged from the hospital at 18 days after the surgery.
Albendazole was not administered after the surgery. Follow-up tomo-

raphic evaluation at 3 years after surgery showed liver segments
and 7 with a cystic space-occupying lesion (3 � 6 cm) that

ontained hypoechoic fields and calcification (Fig 1). Liver
unction tests were normal and there were no cyst-related or
ther problems.

DISCUSSION

The main strategies to meet the increasing demands of the
waiting list include living donation, split donation, domino
donation, and use of marginal (expanded) donors.2,4–6,9,10

In the past, the last group of donor livers were excluded
because of potential complications including organ dysfunc-
tion and mortality.5,9 Although they are functionally not

ptimal, they prefer an alternative approach to the high
ortality of patients on the waiting list.5,9 Despite the

bsence of an international consensus about marginal do-
or criteria, factors that predict graft dysfunction after
urgery include donor age above 60 years; body mass index
bove 30 kg/m2; hepatic macrosteatosis over 30%; systemic

or intraabdominal infection; intensive care unit stay beyond
7 days; cold ischemia time greater than 12 hours; serum
sodium above 160 meq/L; positive titer for hepatitis B,
hepatitis C, or human immunodeficiency virus; hypotension
(� 60 mm Hg) for more than 4 hours; high dose inotropic
support; previous cardiac arrest; non-heart beating donor;
graft reuse; AST � 150 IU/L; total bilirubin � 3 mg/dL; and
extracranial malignancy.1,2,4,5,9,10–12

Fig 1. Post-operative 3rd year CT angiogram of the trans-
planted liver. A calcified hydatid cyst was at the dome of the

liver.
In addition to the increased use of marginal liver donors,
asymptomatic donors show increased incidences of uncom-
mon metabolic and infectious diseases in their liver
grafts1,13: human T-lymphotropic virus types 1 and 2
(HTLV-1 and HTLV-2), West Nile virus, rabies virus,
histoplasmosis, strongyloidiasis, schistosomiasis, malaria,
and echinococcosis.6

Echinococcosis is an infectious disease caused by Echi-
nococcus species. The most common type worldwide is E
ranulosus, the agent of cystic echinococcosis (hydatid
isease). The second most common is E alveolaris. In
umans, the larvae of E granulosus most commonly infect
he liver, particularly the right lobe. Hepatic hydatid cysts
row slowly (average, 1 cm per year) and typically cause
ymptoms after being present for 10 to 20 years. The clinical
ymptoms depend on the cyst size, location, and proximity
o adjacent structures.13 Echinococcosis usually causes 1 to

2 cystic lesions in the liver, but there have been cases with
extensive hepatic involvement.

Numerous patients have had liver transplantations be-
cause of cystic disease with extensive liver involvement or
alveolar hydatidosis. However, only 2 cases of liver trans-
plantation using liver grafts with a hydatid cyst were
identified in a literature search using the words “liver
transplantation,” “donor,” “living,” “deceased,” “cadav-
eric,” “Echinococcus granulosis,” “Echinococcus multilocu-
laris,” and “hydatid cyst” in various combinations in seve-
ral databases (PubMed, Google Scholar, MEDLINE,
EMBASE, and EBSCO).7,8 In the first reported case, a liver
obtained from a 36-year-old cadaveric donor had a good
appearance pre-transplantation, but at 3 weeks after sur-
gery an ultrasonogram showed a calcified hydatid cyst (3
cm) in its central region.8 The second reported case under-
went successful transplantation after resection of a calcified
hydatid cyst (7 � 4 cm) from segments 2 and 3 of the donor
iver.7 In the present case, the proximity of the cyst to the

hepatic vascular structures precluded a safe resection with-
out injuring vascular structures; therefore, we performed a
partial cystectomy.

Hydatid cysts are uncommon among liver donor grafts
despite the high prevalence of hydatid cyst disease world-
wide. In Europe and North America, hydatid cyst disease is
uncommon. Cystic lesions noted in the donor liver can be
resected on the back table before implantation. In contrast,
most donor livers in many Asian countries including Turkey
are from living donors. Thus, the donor is excluded from
the operation when a hydatid cyst is detected by radiologic
examination.

Immunosuppressive therapy after transplantation may
increase the risk of infection or exacerbate a preexisting
infection. Patients are frequently given prophylactic antibi-
otic therapy. However, an isolated hydatid cyst that is
self-limited by forming a cavitary structure, and grows � 1
cm per year would not be expected to cause a severe
complication in a recipient. No aggravation of hydatid cyst
disease has been reported in the 3 cases (including the

present one) in which liver grafts with a hydatid cyst were
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used, presumably because of partial inactivity of the patho-
logic infection. Therefore, it is possible that only livers with
inactive or partially inactive hydatid cysts may be acceptable
for liver transplant donation.

In summary, hydatid cyst disease may be present in livers
from cadaveric donor candidates from endemic areas. It
appears safe to use donor livers with hydatid cysts when the
cyst is calcified or does not have any detectable connection
to the biliary system. The treatment of choice may include
complete resection of the cystic lesion without damaging
the great vessels or bile ducts. If partial cystectomy is
required, coagulation of the remaining cyst wall with an
argon laser or bipolar cautery may be effective after drain-
age of the cyst contents.

REFERENCES

1. Gastaca M. Extended criteria donors in liver transplantation:
adapting donor quality and recipient. Transplant Proc. 2009;41(3):
975–9.

2. Nickkholgh A, Weitz J, Encke J, et al. Utilization of extended
donor criteria in liver transplantation: a comprehensive review of
the literature. Nephrol Dial Transplant. 2007;22(suppl8):29–36.

3. Fink MA, Berry SR, Gow PJ, et al. Risk factors for liver
transplantation waiting list mortality. J Gastroenterol Hepatol. 2007;
22(1):119–24.

4. Lopez-Navidad A, Caballero F. Extended criteria for organ

acceptance. Strategies for achieving organ safety and for increasing
organ pool. Clin Transplant. 2003;17(4):308–24.

s
s

5. Busuttil RW, Tanaka K. The utility of marginal donors in liver
ransplantation. Liver Transpl. 2003 Jul;9(7):651–63.

6. Vincenzi R, Neto JS, Fonseca EA, et al. Schistosoma mansoni
nfection in the liver graft: The impact on donor and recipient
utcomes after transplantation. Liver Transpl. 2011;17(11):1299–
03.
7. Jimenez Romero C, Moreno Gonzalez E, Garcia Garcia I, et

l. Successful transplantation of a liver graft with a calcified hydatid
yst after back-table resection. Transplantation. 1995; 60(8):883–
84.
8. Bein T, Haerty W, Haller M, et al. Organ selection in

ntensive care: transplantation of a liver allograft, including calci-
ed cyst of Echinococcus granularis. Intensive Care Med. 1993;
9(3):182.
9. Gruttadauria S, Cintorino D, Mandala’ L, et al. Acceptance of
arginal liver donors increases the volume of liver transplant: early

esults of a single-center experience. Transplant Proc. 2005;37(6):
567–8.
10. Lee VT, Yip CC, Ganpathi IS, et al. Expanding the donor

ool for liver transplantation in the setting of an “opt-out” scheme:
years after new legislation. Ann Acad Med Singapore. 2009;38(4):

15–7.
11. Stewart ZA, Kozlowski T, Segev DL, et al. Successful

ransplantation of cadaveric polycystic liver: case report and review
f the literature. Transplantation. 2006;81(2):284–6.
12. Amano H, Tashiro H, Itamoto T, et al. Successful living

onor left liver transplantation by using liver graft with multiple
arge cysts: a case report. Transplant Proc. 2009;41(9):3923–6.

13. Martiín-Davila P, Fortun J, Lopez-Velez R, et al. Transmis-

ion of tropical and geographically restricted infections during
olid-organ transplantation. Clin Microbiol Rev. 2008:21(1):60–96.


	Liver Transplant With a Marginal Donor Graft Containing a Hydatid Cyst—A Case Report
	Case report
	Discussion
	References


