American

Journal
of
et o S
Re orts DOI: 10.12659/AJCR.945440
Acepted: 20340911 Subcapsular Liver Hematoma Rupture in HELLP
N pabtahed: 20241121 Syndrome During Pregnancy: A Case Study

and Multidisciplinary Approach

Authors’ Contribution: Al Yingchao Guan 1 Department of Anesthesiology, Weihai Municipal Hospital,
Study Design A F1 Yejian Zhou Cheeloo College of Medicine, Shandong University, Weihai, Shandong, PR China
Data Collection B N 2 Department of Intensive Care Medicine, Weihai Municipal Hospital,
Statistical Analysis C Al HongXIa Pan Cheeloo College of Medicine, Shandong University, Weihai, Shandong, PR China
Data Interpretation D B1 Xueyan Li
Manuscript Preparation E B1 Lewen Lin
Literature Search F
Funds Collection G E1l Songyang Yu
e 2 Haifeng Teng
F1 Xiaodong Wang
Corresponding Author: Xiaodong Wang, e-mail: wxd1982819@126.com
Financial support: This research was supported by Enze Pain Management Medical Research Project (Project Number: ezmr 2024-011)
Conflict of interest: None declared

Patient: Female, 35-year-old
Final Diagnosis: HELLP syndrome
Symptoms: Abdominal pain
Clinical Procedure: Cesarean section
Specialty: Critical Care Medicine ¢ Obstetrics and Gynecology

Objective: Rare coexistence of disease or pathology

Background: Spontaneous hepatic hematoma and liver capsule rupture is a rare but severe complication of Hemolysis,
Elevated Liver Enzyme, and Low Platelet (HELLP) syndrome, with a high mortality rate. We report a case of a
pregnant woman with HELLP syndrome and liver subcapsular hematoma rupture that was diagnosed during
surgery.

Case Report: A 35-year-old woman with 34+1 weeks of pregnancy came to the emergency department due to abdominal
pain for 4 days. She was diagnosed with HELLP syndrome after a blood test. She was transferred to the ob-
stetrics department, and an emergency cesarean section was performed under general anesthesia, due to fe-
tal distress. During the surgery, non-clotting blood was found flowing out during the suturing of the incision.
We suspended the surgery and organized an emergency multidisciplinary consultation. Subcapsular liver he-
matoma was diagnosed after intraoperative ultrasound detection. Emergency upper abdominal laparotomy
was performed, and a ruptured liver capsule and active bleeding were found. The liver capsule was sutured and
blood products were infused before the patient was sent to the intensive care unit. She recovered and was dis-
charged 12 days after surgery. No special discomfort was reported during the 30-day follow-up after surgery.

Conclusions: Our case emphasizes that all parturients with abdominal pain and HELLP syndrome must be screened for spon-
taneous hepatic hematoma, and clinicians should pay attention to whether there is rupture of the liver cap-
sule. Multidisciplinary consultations can increase the probability of successful rescue for such patients.
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Introduction

Hemolysis, elevated liver enzymes, and low platelets (HELLP)
syndrome happens in about 1% of all pregnancies, but the
rate is 10-20% in women with preeclampsia [1]. Among wom-
en with HELLP syndrome, spontaneous hepatic hematoma for-
mation has been reported in 39% of the patients, and 0.5-2%
of these progress to capsular rupture, which may cause ma-
ternal and fetal mortality in 17% and 38% of these cases, re-
spectively [2]. Diagnosis of spontaneous hepatic hematoma
and liver capsule rupture in this condition can be difficult be-
cause symptoms are usually nonspecific. Therefore, for preg-
nant women with HELLP syndrome, any suspected symptoms
or signs of liver rupture should be given sufficient attention.

We report a case of a 35-year-old woman with HELLP syn-
drome who was suspected and finally diagnosed with spon-
taneous hepatic rupture during an emergency cesarean de-
livery. Multidisciplinary consultation and treatment led to a
better clinical outcome in this case.

Case Report

A 35-year-old woman, G5P1A3, 34+1 weeks of pregnancy, was
admitted to the emergency department due to upper abdom-
inal pain that lasted for 4 days and worsened over the course
of 6 hours. The parturient did not report elevated blood pres-
sure during pregnancy, and no other symptoms, such as nau-
sea and vomiting, had been experienced since the onset of
the disease. On admission, her body temperature was 36.8,
heart rate was 80 beats per minute, and blood pressure was
135/84 mmHg. The physical examination showed upper abdo-
men tenderness. The fetal heart rate was 150 beats per min-
ute, and occasionally uterine contractions could be palpable.

Blood examination was conducted, and the results were as fol-
lows: platelets 56x10°%/L, red blood cells (RBC) 4.37x10'%/L, hemo-
globin 133 g/L, alanine aminotransferase (ALT) 90.43 U/L, aspar-
tate aminotransferase (AST) 82.76 U/L, total bilirubin (TB) 22.42
umol/L, direct bilirubin (DB) 6.05 pumol/L, amylase 38.14 U/L,
lactate dehydrogenase (LDH) 315.46 U/L, D-dimer 6.63 mg/L.
Emergency abdominal ultrasound did not detect any abnormal
liver or gallbladder signs (Figure 1). Considering the diagnosis
of HELLP syndrome and the occurrence of uterine contractions,
the parturient was transferred to the obstetrics department, and
immediate fetal heart rate monitoring and parturient electrocar-
diogram monitoring were performed. Shortly after admission to
the obstetrics department, the Doppler monitor revealed slow fe-
tal heart rate, and frequent fetal movement was observed. Due
to the presence of HELLP syndrome in the parturient and fetal
distress, the parturient was immediately sent to the operating
room for cesarean section after obtaining informed consent.
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Figure 1. Liver ultrasound of the parturient in the emergency
department. After the patient was admitted to the
emergency department, we conducted an abdominal
ultrasound examination. The results showed that
the size and shape of the liver were normal, the liver
surface was smooth, and the liver margin was sharp,
which indicated that there was no subcapsular liver
hematoma upon admission.

After entering the operating room, the parturient immediate-
ly underwent electrocardiogram monitoring, which revealed a
blood pressure of 95/56 mmHg and a heart rate of 102 beats
per minute. The parturient’s consciousness was slightly indif-
ferent with no other discomforts. At the same time as deciding
to perform the surgery, we immediately notified the transfu-
sion department to prepare red blood cells, platelets, cryo-
precipitate, and plasma, and the neonatologist arrived to pre-
pare for the rescue of the newborn before the parturient was
moved to the operating room. General anesthesia had been
prepared and conducted. After the parturient’s consciousness
disappeared, the cesarean section surgery was immediately
initiated, and tracheal intubation was completed before break-
ing the amniotic sac. The fetus was successfully delivered 2
minutes after anesthesia with a postnatal weight of 1620 g.
The fetus had no spontaneous breathing or crying, and tra-
cheal intubation was performed immediately, alongside oth-
er emergency treatment. At 4 minutes, the fetus’ Apgar score
was 4 points (1 point for heart rate, skin color, reaction, and
muscle tone). After continuing with auxiliary ventilation and
other rescue measures, the Apgar score reached 10 points at
10 minutes. The neonate was admitted to neonatology for
further treatment.

Shortly after anesthesia induction, blood products were de-
livered to the operating room, and 2 units of platelets and 10
units of cryoprecipitate were immediately infused, alongside
Ringer’s solution. The vital signs of the parturient were stable
with no obvious abnormalities in the blood gas analysis after
the delivery of the fetus. However, during cesarean section
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Figure 2. Computed tomography (CT) scan of the parturient
on postpartum day 7. CT scan of the upper abdomen
was performed 7 days after surgery, indicating the
subcapsular hematoma on the surface of the right
lobe of the liver. a: Subcapsular hematoma of the liver;
b: Abdominal gas accumulation; c: Abdominal drainage
tube.

incision closure, the obstetrician found a significant amount of
non-clotting blood flowing out of the incision. Considering the
parturient’s preoperative upper abdominal pain and the pres-
ence of HELLP syndrome, there was a high suspicion of liver
capsule rupture. Subsequently, the suturing was suspended,
a multidisciplinary consultation process was immediately ini-
tiated, and physicians from ultrasound, critical care medicine,
gastrointestinal surgery, hepatobiliary surgery, and hematolo-
gy presented within a few minutes. The ultrasound physician
immediately performed intraoperative ultrasound examina-
tion upon arrival and found hypoechoic sign around the liver,
which was suspected to represent blood clots. The hematolo-
gy physicians assisted with blood transfusion and coagulation
treatment. The hepatobiliary and gastrointestinal surgeons as-
sisted in determining the bleeding location. Then, the critical
care physicians determined that the patient should be trans-
ferred to the ICU after surgery. An intravenous infusion of 1.0
g tranexamic acid was administered when the liver hemato-
ma was detected by ultrasound. After obtaining informed con-
sent from the parturient’s family, the hepatobiliary surgeon
performed an upper abdominal incision. A diffuse, 12 cm-di-
ameter subcapsular hematoma on the right liver was found,
and the liver capsule on the hematoma had ruptured, with ac-
tive bleeding. After suturing the ruptured hepatic capsule, the
hepatobiliary surgeon compressed the hematoma with gauze
until no active bleeding was observed. Subsequently, the cap-
sule incision was covered with absorbable hemostatic gauze
and compressed with a gelatin sponge. Considering the pos-
sibility of further bleeding after surgery, an abdominal drain-
age tube was placed. Ten units of cryoprecipitate were infused
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Figure 3. Liver ultrasound of the patient, performed 3 months
after surgery. Three months after surgery, the patient
came to our outpatient department for re-examination
by abdominal ultrasound. The results indicated that
the liver surface was smooth, the liver margin was
sharp, and no obvious lesions were found where
the hematoma had been detected by computed
tomography scan during hospitalization, suggesting
that the patient’s subcapsular liver hematoma and gas
accumulation had been completely absorbed.

while suturing the liver capsule, and 1.5 units of red blood cells
were used during the compression process. Besides the blood
products, almost 3000 ml of Ringer’s solution was infused, and
the urine output was approximately 500 ml during the sur-
gery. After all the incisions in the upper abdomen and cesare-
an section were sutured, we applied pressure to the patient’s
upper abdomen using an abdominal belt.

Postoperatively, the patient was transferred to the ICU for fur-
ther monitoring and treatment. On the first day after surgery,
a bedside ultrasound exam revealed hypoechoic material sur-
rounding the liver and a small amount of fluid in the upper
right abdominal cavity. One day after surgery, blood examina-
tion showed the following values: ALT 321.4 U/L, AST 335.0 U/L,
TB 16.2 umol/L, DB 9.1 umol/L, HG 68.0 g/L, RBC 2.22x10%%/L,
PT 12.5 s, APTT 27.2 s, fibrinogen 4.06 g/L, and the volume
of fluid drained from the abdominal drainage tube was 190
ml. In the ICU, the parturient received treatment with antibi-
otics, fibrinogen, tranexamic acid, infusion of red blood cells,
fresh frozen plasma, and cryoprecipitate, as well as intrave-
nous nutrition supplementation. On postoperative day 1, 26
hours after surgery, the tracheal intubation was removed, and
the patient was transferred back to the obstetrics department.
Subsequently, the patient’s liver function gradually improved.
On the 7 day after surgery, blood laboratory values were as
follows: ALT 118.4 U/L, AST 25.1 U/L, LDH 204.5 U/L, hemoglo-
bin 93.0 g/L, RBC 3.19x10'?/L. Computed tomography scan re-
vealed subcapsular hematoma and gas accumulation (Figure 2).

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



The volume of abdominal drainage fluid gradually decreased.
Then, 11 days after surgery, there was no significant drainage
fluid, and the tube was removed. The patient was discharged
12 days after surgery. Thirty days after surgery, the parturi-
ent did not report any special discomfort. Three months after
surgery, a follow-up abdominal ultrasound revealed that the
hematoma had been almost completely absorbed (Figure 3).

Discussion

HELLP syndrome is a rare but life-threatening pregnancy com-
plication. Many investigators consider HELLP syndrome as a
form of preeclampsia, and guidelines about HELLP syndrome
are almost always included in the category of hypertensive
disorders of pregnancy (HDP); however, the relationship be-
tween the 2 diseases is still controversial. In fact, 30% of cas-
es defined as HELLP syndrome have no HDP, and some of the
women with HELLP syndrome do not exhibit typical preeclamp-
sia [3]. Multipara, older age (over 35 years old), obesity, HELLP
syndrome history, and severe preeclampsia are high risk factors
for HELLP syndrome. The pathogenesis of HELLP syndrome is
still unclear, but immunological dysfunction, vasospasm, endo-
thelial injury, or vascular fibrin deposition might be involved in
the disease progression [4]. Symptoms of HELLP syndrome can
be atypical, which make it difficult to be discovered and diag-
nosed. Most common symptoms are right upper quadrant or
epigastric pain and headache, followed by nausea and vomit-
ing, visual changes, malaise, and swollen feet and ankles [5,6].

As reported in our case, hepatic hematoma and hepatic cap-
sular rupture are rare but severe complications of HELLP syn-
drome. Moreover, symptoms might be uncharacteristic, includ-
ing abdominal pain, epigastric pain, anemia, right shoulder pain,
and shock in severe cases. Considering this, a HELLP syndrome
parturient with one or more symptoms should always be sus-
pected to confirm potential liver hematoma [1], especially in
women with markedly reduced platelet counts (<20x10°/L) [2],
and imaging examination should be performed. In our case,
the parturient’s abdominal ultrasound did not reveal any sub-
capsular hematoma upon admission to the emergency de-
partment. However, during the subsequent hospitalization
and preoperative preparation process, we did not re-exam-
ine the abdominal ultrasound. When the parturient entered
the operating room, her blood pressure had already dropped,
but we overlooked this point. In fact, at this time, the partu-
rient may have already developed a subcapsular hematoma
and active bleeding. As was reported, any increase in abdomi-
nal pressure, such as vomiting, constipation, impact, compres-
sion, etc., may lead to the formation and rupture of subcapsu-
lar hematoma [7]. Therefore, based on the experience of this
case, we believe that for such parturients, bedside ultrasound
examination equipment should be present in the emergency
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room. When there is suspicion that the parturient may have
a subcapsular liver hematoma, rapid ultrasound examination
should be performed immediately to confirm the diagnosis. In
our opinion, liver ultrasound examination is relatively easy to
perform, and professional clinical doctors can master the pre-
liminary screening methods for liver abnormalities after train-
ing. Indeed, we also recommend that doctors involved in the
treatment of such parturients, whether they are obstetricians,
emergency physicians, anesthesiologists, or critical care phy-
sicians, should receive relevant training and learn this skill. If
necessary, computed tomography or magnetic resonance im-
aging, which have higher sensitivity for detecting liver rupture
and evaluating the severity of hematoma, should be used [8].

For stable patients, conservative non-surgical methods can be
considered, including supportive care and adequate infusion of
fluids and blood products [9]. Surgical treatment is necessary
when there is progressive aggravation of the hematoma, hemo-
dynamics are unstable, or liver rupture has occurred. The surgical
methods include packing hemostasis, compression hemostasis,
and suturing of the liver capsule and parenchyma. Blocking the
blood supply to the bleeding area is also a feasible method, such
as surgical ligation of the blood supply artery [10]. Embolization
of the bleeding hepatic arteries could be an alternative thera-
py, and has the advantages of being more effective and less in-
vasive, but attention should be paid to postoperative ischemic
complications such as liver injury or abnormal liver function [11].
In severe cases, when hepatic necrosis and irreversible deterio-
ration of liver function happens, liver transplant should be con-
sidered, although its benefits are controversial [12].

Conclusions

Although rare, hepatic hematoma and hepatic capsular rup-
ture in women with HELLP syndrome require sufficient atten-
tion. Imaging examinations can assist in diagnosis, especial-
ly for women with symptoms or signs. When hepatic capsular
rupture or hemodynamic instability occurs, decisive surgical
treatment is necessary. In selected cases, liver transplantation
might also benefit patients.
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