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Preeclampsia and HELLP syndrome complicated
by subcapsular liver hematoma and rupture
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A previously healthy 30-year-old primiparous woman at
39 weeks’ gestation presented to her family physician with
decreased fetal movement and was referred to triage at the
labour and delivery unit. She had a 4-day history of right upper
quadrant pain, cramping, nausea, vomiting and anorexia. She
had no headache, visual changes, chest pain, dyspnea or edema
to suggest preeclampsia. She was normotensive and tachycardic
(heart rate 115 beats/min), and her cardiorespiratory examina-
tions were unremarkable. Her abdomen was tender to palpation.
Investigations revealed anemia with a hemoglobin level of
83 (normal range 120-160) g/L, thrombocytopenia, a normal
creatinine level and an elevated protein-to-creatinine ratio
(Table 1). Her hemoglobin level had been normal 8 weeks previ-
ously. Fetal heart rate abnormalities were seen with a sudden,
severe and prolonged deceleration, and the patient was moved
to the operating room for an emergency cesarian delivery.

In the operating room, the patient had a hemoperitoneum of
about 700 mL with unclear origin. We consulted the general sur-
gery team emergently for intraoperative exploration, but the
source of the hemoperitoneum was not identified. The team deliv-
ered a live female infant with Apgar scores of 9 at 1 and 5 minutes.
The patient’s estimated blood loss was 1795 mL and she was

Key points

e Hypertensive disorders of pregnancy are increasingly common,
including severe manifestations such as preeclampsia
complicated by hemolysis, elevated liver enzymes and low
platelets (HELLP) syndrome.

e Presenting features of hypertensive disorders of pregnancy can be
nonspecific, including headache, visual disturbances, dyspnea,
epigastric pain, nausea, vomiting and peripheral edema.

® Subcapsular liver hematoma is an uncommon complication of
HELLP syndrome and may lead to liver rupture or infarct.

® Management of subcapsular liver hematoma should focus on
timing and modality of delivery, blood pressure control and
identifying and managing complications such as acute kidney
injury, hemoperitoneum and thrombosis.

resuscitated with packed red blood cells, platelets, tranexamic
acid and activated fibrinogen. She also received a total of 9 g of
intravenous magnesium sulfate (bolus and subsequent infusion),
given the concern for evolving preeclampsia. Postoperative com-
puted tomography (CT) of her abdomen and pelvis using a multi-
phasic abdomen protocol (unenhanced, arterial and portal venous

Table 1: Laboratory results of a 39-year-old woman (39 wk gestation) from initial presentation to 7 days postpartum

Postpartum day

Reference Initial
Investigation range presentation 1 2 6-7
Hemoglobin, g/L 120-160 83 (127 baseline 93 65 94

8 wk previously)
Platelets, x 10°/L 150-400 102 83 35 299
Leukocyte count, x 10°/L 4.0-11.0 17.6 24.2 13 14
Creatinine, umol/L 40-100 95 82 73 63
Estimated glomerular filtration rate, mL/min/1.73 m? =60 69 83 96 114
Alanine transaminase, U/L <49 213 229 765 149
Lactate dehydrogenase, U/L 100-235 189 765 1364 351
Haptoglobin, g/L 0.30-2.00 0.18
Total bilirubin, pmol/L 0-24 14 20 40 16
Urate, umol/L 140-350 425 449 268
Urine protein-to-creatinine ratio, g/mmol <0.013 0.023
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phase) showed a large subcapsular liver hematoma
(5.8 x 16.4 x 19.3 cm) with rupture through the hepatic capsule and
extension along the right paracolic gutter into the pelvis (Figure 1)
and a partially occlusive left gonadal (ovarian) vein thrombosis
with extension into the left proximal renal vein. Three sites of
active extravasation were identified and confirmed with digital
subtraction angiography to originate from branches of the right

Figure 1: Coronal portal venous phase computed tomography scan of a
39-year-old woman after emergent cesarean delivery at 39 weeks’ gesta-
tion, showing subcapsular liver hematoma breaking through the liver
capsule (arrows) and extension along the right paracolic gutter.

Figure 2: Coronal portal venous phase computed tomography scan of a
39-year-old woman on postpartum day 2 showing gonadal vein throm-
bus (arrows) and stable appearance of hepatic hematoma.

hepatic artery. These sites were embolized successfully with a
slurry of hemostatic absorbable gelatin powder.

Postoperatively, the patient reported gradually resolving abdom-
inal pain and distension. On postpartum day 2, she developed hyper-
tension (peak blood pressure 151/100 mm Hg) and we started her on
oral nifedipine XL (30 mg every 12 h). Based on clinical and labora-
tory abnormalities, we diagnosed preeclampsia complicated by
hemolysis, elevated liver enzymes and low platelets (HELLP) syn-
drome (Table 1). We also diagnosed acute kidney injury after com-
paring her presenting creatinine level to her improved creatinine
level postpartum in the absence of a pre-pregnancy baseline.

A CT scan on postpartum day 2 showed hypoattenuation con-
sistent with hepatic infarction, likely as a complication of hepatic
artery embolization, and stable appearance of both the hema-
toma and ovarian vein thrombosis (Figure 2). Her blood pressure
was well controlled on oral nifedipine XL, and she was dis-
charged on postpartum day 5 in stable condition.

Three weeks postpartum, the patient was seen in the obstet-
ric internal medicine clinic. Her blood pressure ranged from 110
to 120/60 to 80 mmHg and nifedipine was stopped. Eight weeks
postpartum, she remained normotensive.

Discussion

Hypertensive disorders of pregnancy, including severe manifesta-
tions such as preeclampsia, are increasingly common, with a
reported doubling in prevalence between 2000 and 2018 in the
United States.! These disorders exist on a spectrum, including
chronic or pre-existing hypertension, gestational hypertension and
preeclampsia, with further characterization based on associated
complications such as HELLP syndrome. According to the most
recent guideline from the Society of Obstetricians and Gynecologists
of Canada (SOGC), preeclampsia is diagnosed based on when hyper-
tension is present with any one or more of new proteinuria; an
adverse condition affecting the central nervous system, cardiorespir-
atory, hematologic, renal, hepatic or fetoplacental systems; or severe
end-organ complications (SOGC Guideline No. 426 includes full diag-
nostic criteria).2 The syndrome of HELLP is an uncommon complica-
tion in pregnancy, affecting 1% of pregnancies but occurring in 10%-
20% of patients who develop preeclampsia.® It is typically associated
with hypertension; however, 10%-20% of patients are normoten-
sive.* Our patient met criteria for both preeclampsia (based on her
elevated blood pressure and multiple adverse conditions and com-
plications) and HELLP (based on evidence of hemolysis, elevated liver
enzymes and low platelets), complicated by subcapsular liver hema-
toma. The initial biochemical abnormalities may have been
explained by hemorrhage and prerenal acute kidney injury with intra-
vascular depletion. However, the evolution of worsened anemia,
thrombocytopenia, elevated liver enzymes and evidence of hemoly-
sis, in parallel with development of hypertension, was most consist-
ent with a unifying diagnosis of severe preeclampsia and HELLP syn-
drome, with associated complications of each including acute kidney
injury, subcapsular liver hematoma and thrombosis.

Subcapsular liver hematoma is an uncommon complication of
HELLP syndrome, reported in less than 2% of pregnancies with
HELLP syndrome.® It can progress to liver rupture or infarct, which
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can have devastating consequences for both the patient and baby if
not promptly recognized and managed.® Patients can present with
dyspnea; shoulder, back or epigastric pain; anorexia; or nausea and
vomiting, as was the case for our patient.® Our patient was managed
collaboratively by specialists in obstetrics and gynecology, general
surgery, interventional radiology and obstetric internal medicine
from an operative and medical perspective, given the atypical pres-
entation, severe manifestations requiring emergent intervention and
incidental finding of partially occlusive gonadal vein thrombosis.

The management options for subcapsular liver hematoma range
from a conservative approach (i.e., hemodynamic support, trans-
fusion and reversal of coagulopathy), to minimally invasive transcath-
eter hepatic artery embolization, to surgical intervention with pack-
ing, parenchymal suturing, resection or hepatic artery interruption.®
Some patients require liver transplantation.® A recent systematic
review reported maternal and fetal survival rates of 85% and 59%
respectively, suggesting that these rates have remained largely
unchanged over the last decade.” However, this is an improvement
when compared with data collected before 2003, which estimated a
maternal survival rate of 61%.” In a 2021 review of 73 patients with
subcapsular liver hematoma, the best maternal and fetal survival
rates were observed among those treated with hepatic artery embol-
ization.” A minimally invasive approach with embolization should
therefore be strongly considered as the first intervention if clinical
stability allows, highlighting the importance of performing CT angi-
ography in patients with HELLP syndrome with abdominal pain or
elevated liver enzymes to facilitate timely diagnosis and manage-
ment.” Computed tomography angiography provides both diagnostic
information (particularly among patients who present with abdom-
inal pain and abnormal liver enzymes, but who do not have indica-
tion for urgent cesarian delivery) and opportunity for minimally inva-
sive therapy, and can be used to identify other pathology that may
explain or be associated with the patient’s presentation. Open sur-
gical intervention has been suggested as a rescue option for patients
who are clinically unstable or when CT angiography is unavailable.”

Gonadal vein thrombosis is rare, with an incidence of 0.05%-
0.16% in all pregnancies, most commonly in the postpartum period.
Of these thromboses, 90% occur in the right gonadal vein because of
its length and dextrorotation of the gravid uterus, resulting in com-
pression.® Risk factors include infection and cesarian delivery, par-
ticularly with the birth of multiples.® No consensus exists in the litera-
ture to guide treatment, and a recent review found no statistically
significant correlation between use of anticoagulation and resolu-
tion of thrombosis.® The authors of the review suggested treatment
only in the presence of symptoms, such as septic thrombophlebitis
and concurrent deep vein thrombosis or pulmonary embolism. Cur-
rent SOGC recommendations presume an infectious trigger for
gonadal vein thrombosis and support the use of broad-spectrum
antibiotics, as well as consideration of therapeutic anticoagulation.’
The decision to treat with anticoagulation must be made on an indi-
vidual basis, depending on the provoking factor, location and extent
of thrombosis. For our patient, the left-sided location could suggest
that the inflammatory and hypercoagulable states of preeclampsia
and HELLP syndrome were more influential predisposing factors
than anatomic changes associated with pregnancy. Based on the risk
of recurrent bleeding in the setting of subcapsular liver hematoma

and rupture, multifactorial anemia with evidence of hemolysis, the
partially occlusive clot burden, the lack of extension into the inferior
vena cava and the lack of evidence for an infectious trigger, we
decided not to treat with anticoagulation or antibiotics.

We present a severe case of a patient with preeclampsia and
HELLP — complicated by acute kidney injury, subcapsular hema-
toma and thrombosis — who initially presented with normal blood
pressure, tachycardia and nausea and vomiting, and was found to
have a hemoperitoneum intraoperatively. This case highlights the
importance of having a high index of suspicion for preeclampsia or
HELLP syndrome for patients with red-flag symptoms such as
upper abdominal pain, headache, visual changes, altered mental
status or dyspnea, and early biochemical signals, even in the
absence of hypertension at presentation. Clinicians should con-
sider prompt imaging and minimally invasive intervention if
patient stability, resources and time permit.
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