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Summary

Spontaneous hepatic rupture is a rare but life-threatening complication of pregnancy. Case Report: A 30-year-old woman with multi-
para pregnancy was admitted to the hospital at 3143 weeks of gestation who complained of abdominal pain localized in the right upper
quadrant on the third day after admission. HELLP syndrome was diagnosed, and emergency cesarean section was performed. Within
several hours, blood biochemistry revealed significant elevated liver enzymes and reduced platelet (PLT) count. HELLP syndrome was
diagnosed and emergency cesarean section was performed. The authors also made a literature review on the reported cases with spon-
taneous hepatic rupture during pregnancy in mainland China. A total 39 cases were found. Maternal survival was 78.9% (30/38) and
perinatal survival was 50% (21/42). Deaths occurred mainly due to disseminated intravascular coagulation (DIC), acute renal failure,
respiratory failure, and so on. An emergency physician should be aware that early evaluation, appropriate diagnosis, and prompt surgi-
cal intervention are crucial to deal with such a life-threatening emergency. Multidisciplinary cooperation between obstetricians, surgeons,

and pediatricians is required for treating spontaneous hepatic rupture during pregnancy.
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Introduction

Spontaneous hepatic rupture is a rare but life-threatening
complication of pregnancy. The incidence of spontaneous
hepatic rupture during pregnancy has been reported to be
one in 22,5000 and one in 4,5000 overall deliveries [1].
Spontaneous hepatic rupture is commonly secondary to the
liver diseases, such as hepatitis, liver cirrhosis, and severe
gestational hypertension [2]. This rare condition is prima-
rily associated with HELLP syndrome during pregnancy. It
occurs in less than 2% of HELLP syndrome cases, and very
rarely occurs in patients with normal liver functions due to
other diseases, such as acute infection and excessive mus-
cle movements [3]. The maternal and fetal mortality rates
due to spontaneous hepatic rupture remain high despite ad-
vanced diagnosis and treatment [4].

Herein, the authors present a patient with hepatic rup-
ture occurring during emergency cesarean section and a lit-
erature review of the cases since 1990 was also made.

Case Report

A 30-year-old woman with multi-para pregnancy was admitted
to the hospital at 3143 weeks of gestation due to elevated blood
pressure (160/110 mm Hg) and severe headache for 24 hours. She
complained of abdominal pain localized in the right upper quad-
rant on the third day after admission. Within several hours, blood
biochemistry revealed elevated liver enzymes increased remark-
ably [serum glutamic pyruvic transaminase (SGPT) of 465 U/L,
serum glutamic oxaloacetic transaminase [SGOT] of 373 U/L),
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reduced platelet (PLT) count of 28,000/mm?, hemoglobin level of
154 g/L, and LDH 1243 U/L. HELLP syndrome was diagnosed,
and emergency cesarean section was performed. A female new-
born, 1900 grams, had an Apgar score 7 at first minute and 9 at the
fifth minute.

During surgery, the authors found profuse bleeding from the
right upper quadrant of the abdomen with unknown origins. The
abdomen was explored through a bilateral subcostal incision, and
extensive rupture was found in the segments 6 and 7 of the liver.
The liver was found to be enlarged with focal areas of necrosis as
well as extensive and diffuse bleeding (Figure 1). Several com-
press drapes and hemostatic sponges were used to pack the liver
for hemostasis. During surgery, the patient was transfused with a
total of 14 units of packed red blood cells, 1,000 mL fresh frozen
plasma, two units of platelets, and factor VII. Post surgery, the pa-
tient was transferred to the Intensive Care Unit (ICU) due to the
severe clinical condition. Throughout recovery in ICU, she un-
derwent anti-hypertensive medical therapy and parenteral nutri-
tion. The day after first surgical operation, laboratory findings
showed increase of total bilirubin (4.56 mg/dL), of liver enzymes
(AST, 850 IU/L; ALT, 762 IU/L), low levels of Hb (8.2 g/dL), of
Ht (22.4%), and of cholinesterase (2,890 IU/L; normal value
4,650-12,220). About five to six hours afterwards, a second la-
parotomy was necessary because hemoglobin levels were pro-
gressively reducing. Four days after the second laparotomy,
hemocoagulatory and hepatic (liver enzymes, total bilirubin) lab-
oratory findings were normal. A double drainage was left and then
removed in the third postoperative day. She was discharged in
good health and with normal laboratory parameters 14 days later.
On follow-up, both the patient and baby were all healthy.

This study was approved by the Ethical Committee of the hos-
pital, and a written consent for reporting was obtained from the
patient.
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Figure 1. — Rupture is found in segments 6 and 7 of the liver.
The liver is seen enlarged with focal areas of necrosis as well as
with extensive and diffuse bleeding.

Discussion

The incidence of spontaneous hepatic rupture is reported
to be one in 225,000 and one in 45,000 overall deliveries.
The exact pathogenesis remains unclear yet. Researches
have suggested that the complication may be associated
with gestational hypertension and original liver diseases,
accounting for 50% of the complications of HELLP syn-
drome, and DIC induced by preeclampsia and trauma has
a great influence on the occurrence of hepatic rupture.[2]

In addition to the present case, a total of 38 cases have
been reported in China (Table 1) [5-32]. The cases had a
median age of 27 (range 22 to 43) years, and a median ges-
tational age at delivery of 36 (range 28-41) weeks. Primi-
para accounted for 53.8% (21/39). Twin pregnancy was
7.7% (3/39). Pregnancy-induced hypertension syndrome is
76.9% (31/39), 7.7% (3/39) eclampsia, and HELLP syn-
drome is 25.6% (10/39). Regarding the history, hepatitis
cholelith disease was found in one case, cholelithiasis in
one, polycystic kidney in one, liver schistosomiasis in one,
and liver hemangioma in one. Cesarean delivery accounted
for 76.9% (31/39). Of the 39 cases, the most common was
upper abdominal pain to the right shoulder radiation
(23.1%), followed by abdominal pain (17.9%), upper ab-
dominal pain with nausea and vomiting (17.9%), abdomi-
nal pain (12.8%), upper abdominal pain (10.3%), lower
back pain (7.7%), chest tightness, abdominal distension
(5.1%), and below xiphoid process under the pain to the
right shoulder radiation (2.6%), and eclampsia coma
(2.6%).

Among the reviewed cases, pregnancy-induced hyper-
tension syndrome accounted for 76.9%, 7.7% of eclamp-
sia and HELLP syndrome in the hepatic rupture occurred at
25.6%. One case in 39 patients had polycystic kidney with
high blood pressure. The substantial liver lesions in preg-
nant women potentially increased the risk of hepatic rup-
ture, such as hepatitis, hepatocellular carcinoma (HCC),
liver schistosomiasis, liver hemangioma, and local liver

anomalies caused by cholelithiasis. Hepatitis was found in
two cases, cholelithiasis in one, liver schistosomiasis in
one, and liver hemangioma in one, HCC in one; other he-
patic diseases include liver tissue blood clot, embolization
of hepatic sinus expansion, liver cell degeneration, and
hemorrhage around the lobule. Only two patients had nor-
mal liver. Hepatic rupture always occur in late pregnancy
and postpartum within 48 hours. Among the 39 cases,
23.1% (9/39) occurred during the prenatal period, 51.3%
(20/39) during cesarean section and 25.6% (10/39) at post-
partum; in ten patients it occurred in five to 24 hour after
delivery. Therefore, postpartum patients still should be
monitored closely for occurrence of this disease.

The pathological classification of hepatic rupture in-
cludes three types: (1) hepatic rupture, (2) the subcapsular
hematoma, and (3) the central type laceration. Rinehart et
al. [1] reported that the most frequent signs and symptoms
of hepatic rupture and hemorrhage was epigastric pain in
70%, followed by hypertension (66%), shock (56%), nau-
sea and vomiting (25%), shoulder pain (21%), and
headache (11%).

The diagnosis of hepatic rupture is difficult because
symptoms are common and nonspecific. In the present
study, hepatic rupture diagnosed in prenatal period ac-
counted for only 23.1%. Ultrasound and CT is helpful to
early diagnosis. Pregnant women with abdomen or the right
epigastric discomfort with nausea and vomiting, should be
checked closely to avoid delaying diagnosis. With ultra-
sound is difficult to find focal necrosis and wounds, but it
can render diagnosis timely according to the location of co-
agulation clot and hemoperitoneum. Frequent contractions
after labor, forcibly breathlessness, and intra-abdominal
pressure change may induce hepatic rupture. Therefore,
once hepatic subcapsular hematoma is prenatally diagnosed
clearly, cesarean delivery should be performed immedi-
ately. In this series, 51.3% of hepatic ruptures were found
during cesarean section. Hepatic rupture should be consid-
ered as a diagnosis in pregnancy complicated with the fol-
lowing conditions: (1) pregnancy hypertension,
pre-eclampsia—abdominal pain—shock, or cirrhosis—ab-
dominal pain—shock, (2) abdominal ultrasound found pos-
itive, and (3) abdomen puncture blood with no clotting.

In 1844, Abercrombie was the first to describe the com-
plication, and surgery becomes the primary treatment [33].
In 1991, Smith et al. [34] advocated adjuvant therapies in
the treatment of invalid persistent liver bleeding in patients
with low blood pressure, which included removal of
hematoma and drainage, when handling invalid, hepatic ar-
tery ligation and lobe resection were required. These opin-
ions were of pioneering significance, placing the treatment
of this disease into the new era of conservative surgery. In
1999, Barton and Sibai [35] proposed that hemodynamics
and blood coagulation condition should be monitored
closely for patients with conservative treatment, while at
the same time using ultrasound and CT to evaluate liver in-
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Table 1. — A literature review of the cases with spontaneous hepatic rupture during pregnancy.

Author, year Age Parity Gestational Preeclampsia Treatment Delivery Maternal Fetal
(yrs) age (wks) death (+) death (+)
Zhong et al., 25 Multiparous  Term + Packing Vaginal - +
1989 [5] 25 Primiparous  36+2 + NR Vaginal NR +
Yang et al., 32 Multiparous  34+5 HELLP Hepatic artery Cesarean + +
2006 [6] ligation + packing
Chengetal,1988[7] 23 Primiparous  36+3 + Packing Vaginal - -
Liu et al., 2002 [8] 27 Primiparous  31+3 + Lobe resection Cesarean + +
Zhang etal., 30 Multiparous  NR + Packing Vaginal - -
2002 [9] 26 Primiparous  Term Surgical stitching Vaginal - -
Liu etal, 42 Multiparous 36 Surgical stitching Cesarean - -
2000 [10] + packing
23 Primiparous 34 + Packing Cesarean - -
Lvetal, 25 Primiparous 37+ + Packing Cesarean - -
1995 [11] 30 Multiparous 40 + Packing Cesarean - +
Lietal, 1992 [12] 24 Primiparous  34+5 + Packing Cesarean + +
Dongeral,2012[13] 24 Primiparous  38+6 HELLP Surgical stitching Cesarean + -
Yueeral, 2001 [14] 43 Multiparous 35 + Surgical stitching Cesarean - -
Huo etal, 32 Multiparous 34 + Surgical stitching Cesarean +
1995 [15] + packing
Zhang et al., 42 Multiparous 41 + Packing Cesarean - -
2001 [16] 23 Primiparous = 34+2 + Packing Cesarean - -
Gao et al. 25 Primiparous  35+5 + Packing Cesarean - -
1998 [17] 38 Multiparous 38 + Surgical stitching Vaginal - -
Liuetal, 1998 [18] 25 Primiparous  37+1 + Packing Cesarean - +
Chen H et al., 30 Primiparous  35+4 HELLP Surgical stitching Cesarean - +
2007 [19] + packing
Wang, 2008[ 20] 27 Primiparous  38+1 + Surgical stitching Cesarean - -
Louetal., 2008 [21] 34 Primiparous  36+2 (twins) - Surgical stitching Cesarean - -t
Hong et al, 2001 [22] 26 Multiparous 35 - Packing Vaginal - -
He, 1992 [23] 22 Primiparous 36 - Surgical stitching Cesarean - +
+ packing
Shao, 1991 [24] 22 Primiparous 30 (twins) - Hepatic artery Cesarean - +
ligation + packing
Sha et al., 27 Primiparous 39 - Packing Cesarean - -
1994 [25] 22 Primiparous 38 - Surgical stitching Cesarean - +
39 Multiparous 37 - Surgical stitching Cesarean - -
+ Packing
27 Multiparous 38 HELLP Observation Cesarean - -
34 Multiparous 36 HELLP Observation Cesarean - -
Lietal., 2006 [26] 35 Multiparous  36+6 HELLP Packing Cesarean + +
Gao et al., 32 Multiparous ~ 34+3 HELLP, (+) Hepatic artery Cesarean + +
2006 [27] ligation + packing
Wang, 2006 [28] 41 Multiparous 28 HELLP Hepatic artery Cesarean + +
ligation + packing
Tang, 2002 [29] 29 Primiparous 32 (twins) - Lobe resection Cesarean - +
Cheng et al., 29 Primiparous 34 HELLP Packing Cesarean - +
2000 [30]
Yuetal., 38 Multiparous  Term Postpartum Packing Vaginal - -
1989 [31] eclampsia
Mei et al., 1991 [32] 25 Multiparous 32 + Packing Vaginal - +

jury situation, treating preeclampsia and HELLP syndrome,
supplying blood product, in order to avoid direct or indi-
rect liver surgery operation. Patients should undergo a ra-
diological follow-up postpartum. All these strategies further
improved the survival rate. In the reviewed cases, peri-he-

patic packing in 46.2% (18/39), liver repair in 30.8%
(12/39), proper hepatic artery ligation 10.3% (4/39), liver
resection 5.1% (2/39), 5.1% (2/39) were included as con-
servative treatment. The maternal mortality rate was re-
ported to be 17%, and the mortality rate was 21.1% among
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the reviewed cases. The median days of hospital stay was
15 (range 8-46) days. The reasons of death were mainly
DIC, acute renal failure, respiratory failure, septic shock,
acute respiratory distress syndrome (ARDS), cerebral
edema, and cerebral hernia. Perinatal survival was 50%
(21/42). Liver recovery of patients with hepatic rupture is
slow, but all can recover completely, usually after four to
six months when CT scan revealed a normal liver. Hepatic
rupture in the next pregnancy in patients are rare, but inci-
dence of obstetric complications of pregnancy are high, so
the following pregnancies in these women still need to be
monitored carefully.

In conclusion, hepatic rupture during pregnancy is asso-
ciated with significant maternal and perinatal mortality and
morbidity. Early evaluation, appropriate diagnosis, and
prompt surgical intervention are crucial to deal with a life-
threatening emergency. Management of such a situation re-
quires close interdisciplinary cooperation between
obstetricians and surgeons, and aggressive intensive care
and surgical treatment.

References

[1] Araujo A.C., Leao M.D., Nobrega M.H., Bezerra P.F., Pereira F.V.,
Dantas E.M., et al.: “Characteristics and treatment of hepatic caused
by HELLP syndrome”. Am. J. Obstet. Gynecol., 2006, 195, 129.

[2] Mascarenhas R., Mathias J., Varadarajan R., Geoghegan J., Traynor
0.: “Spontaneous hepatic rupture: Areport of five cases”. HPB (Ox-
ford), 2002, 4, 167.

[3] Mascarenhas R., Mathias J., Varadarajan R., Geoghegan J., Traynor
O.: “Diagnosis and surgical management of spontaneous hepatic rup-
ture associated with HELLP syndrome”. J. Surg. Educ., 2009, 66,
163.

[4] Grand’Maison S., Sauvé N., Weber F., Dagenais M., Durand M., Ma-
hone M.: “Hepatic rupture in hemolysis, elevated liver enzymes, low
platelets syndrome”. Obstet. Gynecol., 2012, 119, 617.

[5] Zhong M.G., Qian H.X., Lv G.C., Yang W.W.: “Pregnancy compli-
cated by spontaneous hepatic rupture 2 cases”. J. Suzhou. Uni. Med.,
1989, 9, 67.

[6] Yang W., Song L., Peng H.M.: “The HELLP syndrome complicated
with liver capsule hematoma, liver rupture in 1 case”. J. Pract. Ob-
stet. Gynecol., 2006, 22, 658.

[7] Cheng D.L., Lin Y.X.: “Full-term pregnancy complicated with he-
patic subcapsular hematoma broken after giving birth to a case re-
port”. Tianjin Med., 1988, 5, 313.

[8] Liu D.Q., Yan Y.K., Zhai Q.X., Yue T.F.: “Severe pregnancy-induced
hypertension syndrome complicated by spontaneous hepatic rupture
death case”. National Med. J. CN, 2002, 82,156.

[9] Zhang W.Z., Li Y.Z., Gao Y.S.: “Postpartum spontaneous hepatic
rupture in 2 cases”. CN. J. General Surgery, 2002, 11, 97.

[10] Liu J.: “Pregnancy-induced hypertension syndrome complicated
with hepatic rupture in 2 cases”. CN. J. Coal Industry Med., 2000, 3,
456.

[11] Lv W.G., Shi Y.F.: “Pregnancy with spontaneous hepatic rupture in
2 cases”. China Rural Medicine, 1995, 8, 44.

[12] Li E.X., Dong J., Yin J.F.: “Spontaneous hepatic rupture during preg-
nancy death case”. J. Clin. Hepatol., 1992, 12, 153.

[13] Dong L.X., Chen N., Hou Y., Ma L.X.: “Spontaneous hepatic rupture
during pregnancy misdiagnosed as 1 case of placental abruption”.
CN. J. Practical Gynecol. Obstet., 2012, 11, 479.

[14] Yue W.Y., Wu Z.H., Han B., Liu F.Q.: “Ultrasonic to diagnose preg-
nancy, high combined spontaneous hepatic rupture in 1 case”. CN. J.
Ultrasound Med., 2001, 17, 404.

[15] Huo H.X., Lin L.Y.: “Report the tumor spontaneous hepatic rupture
in 2 cases”. Aerospace Med. J., 1995, 6, 166.

[16] Zhang J.H., Yang J.L.: “A perfect high merger spontaneous hepatic
rupture 2 cases”. CN. J. Perinatal Med., 2000, 3, 253.

[17] Gao Y.M., Zong G.H., Han Y.Z.: “Pregnancy-induced hypertension
syndrome complicated spontaneous hepatic rupture 2 cases report”.
Henan J. Surg., 1998, 4, 370.

[18] Liu Y.R., Zhang X.Q.: “Pregnancy with spontaneous hepatic rupture
1 case”. CN. J. Perinatal Med., 1998, 1, 160.

[19] Chen H., Lin Y.R., Wu G.Z., Li J.: “Clinical Research on Sponta-
neous Rupture of the Liver During Pregnancy”. CN Modern Doc.,
2007, 45, 13.

[20] Wang P.: “Late pregnancy liver rupture misdiagnosis in 1 case”. CN.
Rural Med., 2008, 15, 24.

[21] Lou J., Wu L., Luo G.L.: “Twin pregnancy merge spontaneous he-
patic rupture in 1 case”. Sichuan Med. J., 2008, 29, 368.

[22] Hong B.: “Spontaneous hepatic rupture after a case of a premature”.
CN. J. Clin. Res., 2002, 15, 263.

[23] He F.J.: “Late pregnancy with spontaneous hepatic rupture a case re-
port”. J. Shaanxi colle Traditional CN. Med., 1992, 15, 103.

[24] Shao Z.H.: “Twin pregnancy late spontaneous hepatic rupture 1
case”. J. Clin. Hepatol., 1991, 7, 105.

[25] Shao B.Z., Fan K.W.: “Full-term pregnancy with liver rupture 3 cases
report”. CN. J. Obstet. Gynecol., 1994, 10, 618.

[26] Liu Y.G.: “The HELLP syndrome associated with liver capsule
hematoma in 2 cases”. Zhongguo Yi Nan Za Zheng Za Zhi, 2008, 7,
451.

[27] Li B.Q., Chen J.: “HELLP syndrome merger hematoma under the
liver capsule rupture hemorrhage 1 case death”. Guadong Med. J.,
2006, 27, 569.

[28] Gao Z.Y., Peng H.M., Wang L.Y., Li X.L.: “HELLP syndrome com-
bined liver rupture 1 case”. CN. J. Perinatal Med., 2006, 9, 66.

[29] Tang Q.R.: “Twin pregnancy merge huge liver hemangioma rupture
in 1 case”. CN. J. Primary Med. Pharmacy, 2002, 9, 312.

[30] Cheng F.R., San C.Q., Geng H.G.: “Severe pregnancy-induced hy-
pertension syndrome complicated with hepatic rupture in 1 case re-
port”. Heilongjiang Med., 2000, 12, 76.

[31] Yu G.T., Zhang X.X.: “Pre-eclampsia concurrent liver rupture in 1
case”. CN. J. Practical Gynecol. Obstet., 1989, 15, 428.

[32] Mei H.G., Hou Z.J.: “Pre-eclampsia and a variety of complications
such as hepatic rupture cure in 1 case”. CN. J. Practical Gynecol.
Obstet., 1991, 46, 656.

[33] Abercrombie J.: “Case of haemorrhage of the liver”. Lond. Med.
Gaz., 1844, 34, 792.

[34] Smith L.G. Jr., Moise K.J. Jr., Dildy G.A. 3rd., Carpenter R.J. Jr.:
“Spontaneous rupture of the liver during pregnancy:current therapy”.
Obstet. Gynecol., 1991, 77, 171.

[35] Barton J.R., Sibai B.M.: “HELLP and liver diseases of preeclamp-
sia”. Clin. Liver Dis., 1999, 3, 31.

Corresponding Author:

HONGYAN CUI, M.D.

Obstetrics Department,

Tianjin Central Obstetrics and Gynecology Hospital
No. 156, Nankai District, Tianjin (China)

e-mail: billowyb@sina.com





