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ABSTRACT

Severe liver dysfunction during pregnancy implies a serious risk for both mother and fetus, and represents
a technical and ethical challenge for treating physicians. We report a case of a previously healthy 32-year
old woman who was admitted to our hospital with idiopathic fulminant hepatic failure and underwent suc-
cessful orthotopic liver transplantation (OLT) at gestation week 21. Patient’s and fetus’ immediate posto-
perative course were relatively uneventful until week six after OLT, when the mother developed
oligohydramnios and preeclampsia. At pregnancy week 27, after inducing baby’s lung maturation, a cesa-
rean section was performed with the delivery of an otherwise healthy girl. After 3 years of follow-up, mo-
ther and child are leading normal lives with no complications related either to pregnancy or to OLT. We
describe the case of a successful emergency liver transplant in a woman during the second trimester of
pregnancy, demonstrating that OLT can be a viable option to preserve the life of the mother and an
otherwise unviable fetus. Intrauterine baby’s growths until the attainment of a viable gestational age was
feasible despite the mother’s fulminant hepatic failure and liver transplant surgery.
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CASE REPORT

INTRODUCTION

Acute liver failure (ALF) during pregnancy
usually occurs in the third trimester and is usually
related to HELLP syndrome (hemolysis, elevated
liver enzymes and low platelets) with eclampsia,
and to acute fatty liver of pregnancy (AFLP).1

However, when ALF develops in the first or
second trimester of gestation, the fetus is unable
to survive if delivery is induced early on. Further-
more, when liver transplantation is performed,
special consideration should be taken on the
effects of pre transplant X-ray examinations,

hemodynamic instability during surgery, and
potential negative impact of the exposure to im-
munosuppressive and various other drugs upon fe-
tus development.  Few case reports on orthotopic
liver transplantation (OLT) during the first or se-
cond trimester of pregnancy have been publis-
hed.2-9 Most of these reports describe induced or
spontaneous fetal abortions. In the present report,
we describe a case of a 21-week pregnant woman
who underwent an emergency OLT for idiopathic
ALF. Subsequently, the pregnancy progressed
successfully until the child reached a viable age.
We discuss the perioperative management of both
mother and the fetus, and also review literature
searching for similar cases.

CLINICAL CASE

A 32-year old Hispanic woman in the 21st week
of pregnancy arrived at the emergency room with
history of asthenia and jaundice for the past 4 weeks.
Her past medical history included an ectopic
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pregnancy and a preterm cesarean section for pree-
clampsia. On physical examination the patient was ic-
teric, lethargic with slurred speech and asterixis.
Initial vital signs were stable except for elevated blood
pressure of 160/80 mmHg. There were no stigmata of
chronic liver disease. The liver and spleen were not
palpable and obstetrical examination demonstrated an
enlarged uterus with normal fetal vital signs, and no
uterine activity or bleeding. Abdominal ultrasonogra-
phy did not reveal ascites, liver or spleen enlargement,
fatty infiltration or any ductal dilatation and the
Doppler study showed patency of the hepatic vessels.

Her initial laboratory evaluation was remarka-
ble for total bilirubin 28.3 mg/dL, direct bilirubin
13.7 mg/dL, aspartate aminotransferase (AST) 375
U/L, alanine aminotransferase (ALT) 456 U/L,
alkaline phosphatase 129 U/L, total protein 5.7
gr/dL, serum albumin 2.8 gr/dL, glucose 49 mg/dL,
hemoglobin 13.2 gr/dL, leukocyte count 11,000
cell/mm3, platelet count 225,000/mm3, prothrom-
bin concentration 7%, International Normalized
Ratio (INR) 14.02, Factor V 5%, blood ammonium
level 327 µgr/dL (normal range 40-98), BUN 25
mg/dL and serum creatinine 0.78 mg/dL. Further
evaluation excluded acute hepatitis A, hepatitis B,
hepatitis E, cytomegalovirus, herpes simplex virus
and Epstein-Barr virus infection. Ceruloplasmin
was normal. Anti-nuclear antibodies, anti-smooth
muscle antibodies and anti-LKM1 antibodies were
all negative. No new drug exposure was documented.

Twenty-four hours after admission, having tho-
roughly investigated all major causes of liver fa-
ilure a transjugular liver biopsy was performed
revealing massive hepatic necrosis with no eviden-
ce of acute fatty liver of pregnancy. The patient
was listed for emergency liver transplant with a
MELD score of 38. She remained two days on the
waiting list before she underwent an OLT from a
healthy 37 year-old male ABO-identical donor with
normal liver function tests that died from massive
intracranial hemorrhage. The OLT was performed
with inferior vena cava (IVC) preservation, vascular
anastomoses were completed following standard
procedure, and a T tube left in place after bile
duct reconstruction. Cold ischemia lasted 5 h and
warm ischemia time was 35 min. During surgery,
the patient required 6 units of packed RBCs,
10 units of fresh frozen plasma and 8 units of
cryoprecipitate. The patient and fetus remained
hemodinamically stable during the whole procedure.

Immunosuppression was based on methylpredni-
solone, receiving 1 gr IV during the anhepatic phase
and then slowly tapered off. Tacrolimus, was intro-

duced on postoperative day 2 to achieve a trough
level of 10-12 ng/mL. The patient was extubated 60 h
after surgery. On postoperative day 3 she presented
with abdominal bleeding requiring an exploratory
laparotomy during which no active bleeding sites
were found and some clots were removed. On posto-
perative day 6 the patient evolved with pneumonia
that responded favorably to antibiotics and mild
decrease of immunosuppression dosing. On postope-
rative day 13 she presented with elevated ALT and
AST, and after a biopsy confirmed acute cellular
rejection diagnosis, she was successfully treated
with pulse of corticosteroids.

The fetus was followed with daily obstetric ultra-
sounds that showed normal fetal growth and ana-
tomy. However, at 27 weeks of pregnancy, the
mother developed oligohydramnios and preeclampsia,
then fetal lung maturation was induced with corticos-
teroids and a cesarean section with a midline longitu-
dinal incision was performed with a delivery of an
otherwise healthy girl weighting 830 g. The baby re-
quired treatment with ibuprophen for a patent ductus
arteriosus and respiratory support with continuous
positive airway pressure for one day.  She required
total parenteral nutrition for 17 days since partum
until she started with enteral feeding. Plasma electro-
lyte and renal function remained stable during the
early postnatal days. Four days after delivery, the
mother was discharged, while her daughter remained
under standard care for premature infants for 10
weeks, until she achieved an adequate weight gain.
After more than 3-years of follow-up both mother and
child are in excellent conditions leading normal lives,
and no pregnancy or transplant related complications
have been observed.

DISCUSSION

ALF during pregnancy has been described at any
moment of gestation, but when due to liver diseases
unique to pregnancy, it typically occurs in the third
trimester. However, non-pregnancy related causes of
ALF can affect women at any stage of pregnancy
with severe consequences to both, the mother and
fetus. After an exhaustive examination, the etiology
of ALF in our patient was not elucidated. Although
rarely reported during the second trimester of preg-
nancy, careful attention was paid to exclude AFLP.
We promptly ruled out this disorder with a transju-
gular liver biopsy that did not show microvesicular
fatty infiltration of the liver.

OLT during the early term of pregnancy is a chal-
lenging scenario. Ten years ago Eguchi, et al.5
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described 11 reported cases, since then, to our
knowledge only 5 more cases have been published in
the literature (Table 1). The different case reports
described outstanding maternal outcomes using ca-
daveric or living-related grafts.2-9 On the other
hand, fetal outcomes are dismal, with only 4 pre-
term deliveries and 1 full-term delivery. The outco-
mes of the other 10 pregnancies were 3 fetal deaths,
2 artificial abortions, 2 spontaneous abortions and
3 neonatal deaths. In our case, interruption of preg-
nancy at an early stage with an unviable fetus was
not contemplated as an option, due to ethical consi-
derations. We discussed this with the mother’s fami-
ly and they also agreed to perform a liver transplant
and try to complete pregnancy. However, we explai-
ned possible fetal and maternal risks in a pregnant
liver transplanted recipient such as preeclampsia,
cesarean section and preterm delivery.10 We also
considered that our patient presented a higher risk
of developing complications given the mother’s past
medical history of preeclampsia and the fact that the
American Society of Transplantation recommends
that liver transplant recipients should wait a mini-
mum of 1 year before conception to stabilize graft
function.11,12 The use of anesthetics or drugs that
would possibly have toxic effects on the fetus were
avoided. Furthermore, X-ray examinations were res-
tricted, and when necessary, X-ray proof equipment
was used to protect the fetus. The indication of stan-
dard immunosuppression with tacrolimus was used
based on the reported evidence that shows a lower
incidence of renal function impairment, acute cellu-
lar rejection and hypertension compared with
cyclosporine during pregnancy.13,14 Mycophenolate
mofetil was not added due to its association with in-
creased risk of pregnancy loss and congenital mal-
formations characterized by orofacial clefts and
microtia/anotia.15,16

The pre-operative assessment included the coagu-
lation profile, glycemia, renal function and most im-
portantly, cerebral edema. Given the progressive
nature of ALF the coagulation profile was conducted
as close as possible to the time of surgery. Measure-
ments included prothrombin time, INR, activated
partial thromboplastin time, fibrinogen and platelet
level. A complete correction of coagulopathy is pro-
bably unachievable but a platelet count > 50,000/
mm3, fibrinogen level > 100 mg/dL and an INR <
1.5 are realistic goals.17 Coagulation parameters
were continuously checked during surgery and 24
blood product units were transfused to our patient
during the whole procedure. Hypoglycemia was
avoided with continuous infusion of hypertonic glu-

cose. Fluid balance was evaluated with urine output,
blood pressure and central venous pressure trends.
An adequate fluid replacement was assessed closely
to avoid any maneuver that could potentially aggra-
vate cerebral edema. Although we usually monitor
cerebral edema with an intracranial pressure cathe-
ter (ICP), in this particular case an ICP catheter
was not placed given that the patient underwent en-
dothracheal intubation not for progression of ence-
phalopathy to coma but to perform a transjugular
liver biopsy. During the time the patient remained
on the waiting list she did not show any clinical signs
of cerebral edema and no abnormalities were found
with transcranial Doppler ultrasonography.

The surgical technique employed was a piggy-
back, which maintained patency of the IVC during
the whole procedure. The venovenous bypass techni-
que was avoided due to its risk of reducing pressure
in the uterine veins and cause uterus and fetal
hypoperfusion. Reperfusion phase is a crucial mo-
ment in pregnant patients were transient hypoten-
sion can cause fetal death.18 The distended uterus
displaced the bowel into the operative field so retrac-
tion on the uterus was necessary but was well tole-
rated by both fetus and mother. Our patient
presented with ALF but in those patients with acu-
tely decompensated liver function on a background
of known advanced liver cirrhosis with portal hyper-
tension, special consideration when planning sur-
gery and anaesthesia is mandatory. Abdominal
surgery can be technically challenging due to the
large collateral circulation and preparation for po-
tentially significant blood loss is required. During
surgery continuous monitoring of the fetal heart to-
nes were checked. Following OLT, fetal surveillance
was based on ultrasound biometry, fetal heart rate
monitoring and Doppler blood flow studies of fetal
and uteroplacental circulation. Interestingly, amnio-
tic fluid was dark brown in color, we speculated to
be related to jaundice during pregnancy.

In summary, we report a case in which OLT was
employed in a pregnant woman who presented with
ALF of unclear origin during the second trimester.
She subsequently was able to carry her pregnancy
for six more weeks and delivered a pre-term
otherwise healthy infant. Three years later, both
mother and child continue to be in good health with
no neurological impairment and overall excellent
clinical condition. With careful planning and
cooperation between the transplant team, anesthe-
tists, obstetricians and neonatologists, the risks to
the fetus can be minimized. Finally, ethical advice
from an ethical committee and prenatal counseling
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evaluating fetal and maternal risks may be needed
for an adequate management of pregnant patients
with ALF.19

REFERENCES

1. Joshi D, James A, Quaglia A, Westbrook RH, Heneghan MA.
Liver disease in pregnancy. The Lancet 2010; 375: 594-
605.

2. Moreno EG, García GI, Gómez SR, González-Pinto I, Loinaz
SC, Ibáñez AJ, Pérez Cerdá, et al. Fulminant hepatic failure
during pregnancy successfully treated by orthotopic liver
transplantation. Transplantation 1991; 52: 923-6.

3. Klein AS, Fair JH, Burdick JF. Liver transplantation after
hepatic failure during pregnancy. Transplantation 1992;
53: 1168.

4. Catnach SM, McCarthy M, Jauniaux E, Fitt S, Tan KC, Nico-
laides K, Williams R. Liver transplantation during pregnancy
complicated by cytomegalovirus infection. Transplantation
1995; 60: 510-1.

5. Eguchi S, Yanaga K, Fujita F, Okudaira S, Furui J, Miyamoto
M, Kanematsu T. Living-related right lobe liver transplanta-
tion for a patient with fulminant hepatic failure during the
second trimester of pregnancy: report of a case. Trans-
plantation 2002; 73: 1970-1.

6. Jarufe N, Soza A, Perez-Ayuso RM, Poblete JA, Gonzalez R,
Guajardo M, Hernández V, et al. Successful liver transplan-
tation and delivery in a woman with fulminant hepatic failu-
re occurring during the second trimester of pregnancy.
Liver Int 2006; 26: 494-7.

7. Jankovic Z, Stamenkovic D, Duncan B, Prasad R, Davies M.
Successful outcome after a technically challenging liver trans-
plant during pregnancy. Transplant Proc 2007; 39: 1704-6.

8. Anders M, Quiñones E, Goldaracena N, Osatnik J, Fernan-
dez JL, Viola L, Jeanes C, et al. Trasplante hepático du-
rante el embarazo en una paciente con insuficiencia

hepática aguda grave. Acta Gastroenterológica Latinoa-
mericana 2010; 40: 268-70.

9. Simsek Y, Isik B, Karaer A, Celik O, Kutlu R, Aydin NE,
Yilmaz S. Fulminant hepatitis A infection in second tri-
mester of pregnancy requiring living-donor liver trans-
plantation. Journal of Obstetrics and Gynaecology
Research 2012; 38: 745-8.

10. Deshpande NA, James NT, Kucirka LM, Boyarsky BJ, Ga-
ronzik-Wang JM, Cameron AM, Singer AL, et al. Preg-
nancy outcomes of liver transplant recipients: A
systematic review and meta-analysis. Liver Transpl
2012; 18: 621-9.

11. Josephson MA, McKay DB. Considerations in the medical
management of pregnancy in transplant recipients. Adv
Chronic Kidney Dis 2007; 14: 156-67.

12. Armenti VT, Daller JA, Constantinescu S, Silva P, Rado-
mski JS, Moritz MJ, Gaughan WJ, et al. Report from the
National Transplantation Pregnancy Registry: outcomes
of pregnancy after transplantation. Clin Transpl 2006;
57-70.

13. Carr DB, Larson AM, Schmucker BC, Brateng DA, Carithers RL,
Easterling TR. Maternal hemodynamics and pregnancy outcome
in women with prior orthotopic liver transplantation. Liver
Transpl 2000; 6: 213-21.

14. Jain AB, Reyes J, Marcos A, Mazariegos G, Eghtesad B,
Fontes PA, Cacciarelli TW, et al. Pregnancy after liver
transplantation with tacrolimus immunosuppression: a
single center’s experience update at 13 years. Transplan-
tation 2003; 76: 827-32.

15. Sifontis NM, Coscia LA, Constantinescu S, Lavelanet AF, Moritz
MJ, Armenti VT. Pregnancy outcomes in solid organ transplant
recipients with exposure to mycophenolate mofetil or sirolimus.
Transplantation 2006; 82: 1698-702.

16. Klieger-Grossmann C, Chitayat D, Lavign S, Kao K, Garcia-Bour-
nissen F, Quinn D, Luo V, et al. Prenatal exposure to mycophe-
nolate mofetil: an updated estimate. J Obstet Gynaecol Can
2010; 32: 794-7.

Table 1. Orthotopic liver transplantation during the second trimester of pregnancy.

Year of Etiology Acute Liver Weeks of Graft Maternal Fetus outcome
report failure gestation outcome

1989 Drug Yes 27 Cadaveric Survived Neonatal death (POD 3)
1990 Hepatitis B Yes 22 Cadaveric PNF, ReTx C-Section 30 weeks, survived
1990 Hepatitis B Yes 26 Cadaveric PNF, ReTx C-Section (POD10) neonatal death

(POD 14).
1991 Cryptogenic Yes 27 Cadaveric Survived C-section 39 weeks, survived
1993 Hepatitis B Yes 21 Cadaveric Survived Fetal death 22 weeks
1994 Cryptogenic Yes 17 Cadaveric Survived Fetal death 26 or 28.5 w?
1995 Cryptogenic Yes 26 LR, Left lobe Survived Spontaneous abortion (POD 2)
1995 Autoimmune hepatitis No 20 Cadaveric Survived C-section 28 weeks, survived
1997 Autoimmune hepatitis No 23 Cadaveric Survived Neonatal death (POD 0)
1997 Cryptogenic Yes 13 LR, Left lobe Survived Spontaneous abortion (POD 0)
2002 Cryptogenic Yes 18 LR, Right lobe Survived Artificial abortion (POD 30)
2006 Cryptogenic Yes 22 Cadaveric Survived Vaginal Delivery, 27 weeks
2007 Familial biliary cirrhosis No 13 Cadaveric Survived Vaginal delivery 36 weeks
2008 Cryptogenic Yes 19 Cadaveric Survived Spontaneous abortion (POD 1)
2012 Hepatitis A Yes 18 LR, Right lobe Survived Artificial abortion 20 weeks
Present Cryptogenic Yes 21 Cadaveric Survived C-section 27 weeks, survived
case

POD: postoperative day. PNF: primary non-function. ReTx: retransplantation. C-section: cesarean section. LR: living related.



Mendizabal M, et al. ,     2014; 13 (2): 288-292
292

17. Stravitz RT, Kramer AH, Davern T, Shaikh AOS, Caldwell SH,
Mehta RL, Blei AT, et al. Intensive care of patients with acute
liver failure: Recommendations of the U.S. Acute Liver Failure
Study Group. Critical Care Medicine 2007; 35: 2498-508.

18. Laifer SA, Abu-Elmagd K, Fung JJ. Hepatic transplantation during
pregnancy and the puerperium. J Matern Fetal Med 1997; 6: 40-4.

19. Kelly DF, Hoyt JW. Ethics consultation. Crit Care Clin
1996; 12: 49-70.


