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ABSTRACT

Background: HELLP syndrome is defined as hemolysis, elevated liver enzymes, and thrombocy-
topenia. It has been known as a catastrophic situation that eventually occurs in the third trimester
of pregnancy. Case presentation: We present a rare case of neurological complicated post-partum
HELLP syndrome. A 35-year-old woman underwent a cesarean section in 34 weeks of gestation with
spinal anesthesia since for worsening preeclampsia with HELLP syndrome. Although full recovery
from the spinal anesthetic was achieved, on the first postoperative day she felt numbness on the dis-
tal of her lower extremities, and then it was progressively continuing to the proximal parts. On the
second day, she noticed insensitive to bladder fullness and had mild paraparesis, and in the third day,
she was completely flaccid paraplegic. Magnetic resonance imaging(MRI) revealeda spinal intradu-
ral subarachnoid hematoma with extensive compression of cauda equina from L2-L5. Due to acute
thrombocytopenia, she was consulted for emergent hematological management. Due to persistent
thrombocytopenia and after the correction of platelet counts in 3 post-operative days, she underwent
L2-L5 laminectomy and intradural hematoma evacuation. Conclusions: Generally, the occurrence
of spinal subarachnoid hematoma following local anesthesia has a very low frequency even in a co-
agulopathic state patient, and, to our knowledge, this is the third reported case of subdural hematoma
event in an obstetric setting. Interestingly, clinicians must actively address and meticulously evaluate
the neurological signs and symptoms of spinal subarachnoid hematoma to anticipate and manage
potential consequences leading to life-long neurological deficits.
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Iatrogenic symptomatic subdural hematoma (SDH) is an exceed-
ingly rare condition. Underlying causes of atraumatic, or traumatic
SDH consist of preeclampsia, cocaine abuse, and severe coagulo-
pathic state(1). Local anesthesia has increasingly been employed
in various surgical operations, specifically labor and cesarean, due
to both patient requests and the low risk of mortality and morbid-
ity(2). However, the risk of central nervous system hematoma oc-
currence after spinal anesthesia and spinal cord compression even
in coagulopathic patterns is extremely rare. HELLP syndrome is
defined as hemolysis, elevated liver enzymes, and thrombocytope-
nia ,which are prevalent in 0.5% to 0.9% of all pregnancies specif-
ically in the third trimester(3). HELLP is a catastrophic maternal
situation that is devastating to both the mother and fetus and relates
to concurrence conditions such as eclampsia, acute renal failure,
cerebral hemorrhage, and neonatal thrombocytopenia(4). We re-
port a known case of complicated HELLP syndrome in a 34-month
pregnant woman, who presented as progressive lower extremities

weakness following spinal anesthesia for cesarean delivery.

CASE PRESENTATION

A thirty-year-old man was brought to the emergency department
with a rebar impaled through left side of his face just above to the
orbital rim, through the orbital cavity, adjacent to medial canthus
(Figurel).

The patient was conscious and vital signs were stable. On exam-
ination, eye movements and visual acuity on the left side was not
amenable to testing. The rod was completely lodged. Maxillofacial
computed tomography scan showed a metallic rod extending from
area near medial canthus up to pterygoid plates (Figure 2).

Patient was transferred to the operation room immediately. Under
general anesthesia, the globe was examined and surprisingly there
was no injury to the globe except for some hemorrhage. Preop-
erative shrinkage of the nasal mucosa was performed using with
gauze strips soaked in adrenaline (1:100000). Uncinectomy and
wide antrostomy was performed via an endoscopic approach with
0 degree Hopkins rod endoscope. Blood clots were suctioned out
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from the maxillary sinus. The posterior wall of left maxillary sinus
was resected completely using 0 degree and 30 degree Hopkins rod
endoscopes. Pieces of medial pterygoid plate were removed from
pterygoplatine fossa. After releasing of the rebar endoscopically,
it was pulled out from the proximal portion (Figure 3). The site of
penetration was sutured in multiple layers with 3-0 Vicryl and 4-0
nylon suture material. Patient had an uneventful surgery. On his
post-operation examination his eye movements and visual acuity
were normal. Antibiotic and normal saline nasal irrigation were
prescribed as post-operative care. Endoscopic sinus examination
one month post-operation revealed a maxillary sinus with a wide
middle meatal antrostomy, normal nasal cavity mucosa without
any adhesion bands. A relatively acceptable facial scar was seen.

CASE PRESENTATION:

A 35-year-old healthy woman, G2P0, at 34 weeks of gestation
was referred to our hospital due to severe preeclampsia with bilat-
eral lower extremity rash, which progressed during the last 3 days.
At the time of admission, her height and weight were respectively
161 cm and 53 kg (BMI 20.2 kg/m2). In her first pregnancy, she
had undergone normal cesarean section at 41 weeks and success-
fully delivered a 3150-g infant. In this third pregnancy, she visited
her obstetrician because of an uncomfortable pain in the epigastric
region. Within hours, she presented abdominal pain with increased
blood pressure (210/111 mmHg), and this condition was concur-
rence with low palate count and intra-urine protein >1, which was
highly correlated with HELLP syndrome without disseminated
intravascular coagulation (DIC). Severe asymmetrical intra-uter-
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Figure 1. Sagittal TIW (A), T2W (B) and T+GAD (C) images show space-occupying lesions in the subdural compartment of the spinal canal from

ine development and oligohydramnios with the late deceler-
ation of fetal heart rate were shown by ultrasound. Therefore,
an emergency cesarean section decision was made due to the
maternal condition. 4 hours after the initial administration of
steroids, the patient underwent the operation, which was insuf-
ficient for lung maturation. In the operation room, the patient’s
platelet count was 86.000 without DIC presentation, which is
suitable for regional spinal anesthesia. Procedure consent was
achieved after a comprehensive discussion regarding the con-
sequences of local anesthesia including intra-cranial hemato-
ma or any central nervous system lesion. Cesarean section was
performed with spinal anesthesia inserting the 23-gauge needle
at the L3-L4 level. While clear cerebrospinal fluid (CSF) was
observed, 2.5 mL of 0.5% hyperbaric bupivacaine was injected
into the intradural space., and after that, the surgery was initi-
ated. In addition, after 40 minutes, complete hemostasis was
achieved with a total blood loss of 350 mL. Subsequently, the
baby was delivered and referred to the Neonatal Intensive Care
Unit (NICU). Finally, the patient regained full consciousness,
and the effects of local anesthesia resolved within 4 hours after
surgery. The patient was then admitted to the Intensive Care
Unit (ICU), and post-operative blood tests uncovered normal
hemoglobin levels and a low platelet count without any ev-
idence of Disseminated Intravascular Coagulation (DIC). On
the first post-operative day, she complained of acute numbness
in the distal of her lower extremities, which was progressively
continuing to proximal. On second day, she noticed insensitive
to bladder fullness with urgency and mild paraparesis, and on
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Figure 2. Computed tomography (CT) scan showing foreign body penetrating left maxillary sinus towards left petrygopalatine fossa

the third day, she was completely flaccid paraplegic. On examina-
tion, her right hip was 1/5 and at the right knee, ankle, and toes 1/5.
Power in her left hip and knee was 1/5 and at the left ankle and
big toes was 2/5 based on muscle strength grading. Sensory level
was detected in the inguinal with a hypothesis pattern her both
legs. Her blood results showed a persistent reduction of platelet
count (48,000) without DIC considering the transfuse of 10 units
of platelets (Table 1.).

MRI of the spine depicted the presence of a spinal subarachnoid
hematoma dorsal to the spinal cord spreading from the L2 to L5
caused cauda equina compression (Fig. 1). Therefore, due to the
acute neurological deterioration, urgent spinal surgical manage-
ment was scheduled for hematoma evacuation. The patient was
referred to the neurosurgical operation room after the correction of
the platelet number. She underwent general anesthesia in the prone
position. an incision was made from L2-L5 and after stripping
up the anatomical level, laminectomy was performed in costume
method, and there was no evidence of epidural hematoma. Further-
more, the dura mater was tense .and the intradural hematoma could
be seen through the transparent dura (Figure — 3A). Surprisingly,
at the beginning of the spinal dura incision, dark high-pressure lig-
uid with the oiling-jet pattern as far as the dorsal side was exited
(Figure — 3B). The dura opened vertically, and evidence of a blood
clot within the cauda equina was observed (Figure — 3C). The clot
was removed gently, and complete hemostasis was achieved. In-
terestingly, the patient’s lower extremities power significantly im-
proved in recovery room, and she showed a gradual improvement
in the motor function. In the ICU ward, she was treated with intra-
venous labetalol for hypertension and other supplements, such as
Vitamin B1 and physiotherapy for the best outcomes. In addition,
the drain was withdrawn on the third postoperative day. By day 7
postoperative, her lower extremities forces were 3/5, and platelet
count and liver enzymes were now within the normal range. After
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three months, there was a complete recovery of sensation, and the
sphincter function was also restored, although her motor function
remained limited.

CONCLUSION

We presented a rare case of subarachnoid hematoma after spinal
anesthesia for cesarean section in a patient with HELLP syndrome.
HELLP which is prevalent in approximately 0.5 — 0.9% of all preg-
nancies was describes as the accumulation of clinical presentation
.ncluding hemolysis, elevated liver enzymes, and a low platelet
count(5). Most commonly HELLP syndrome occurrs in the third
trimester less than 27 weeks gestational age (3). Preeclampsia and
coagulopathic state regardless of gestational age is elicit delivery
for effective treatment. Although HELLP syndrome is rarely re-
lated to DIC ,which is considered an absolute contraindication to
general anesthesia complications ,such as airway hematoma for
prompting delivery. Local spinal anesthesia isa preferable meth-
od to prevent complications of general anesthesia (6). Moreover,
the American College of Obstetricians and Gynecologists defined
platelet counts as 50-100.10%/L is an acceptable range considering
local anesthesia (7). However, more precision is needed for the
determination of lower-limit platelet counts and the coexistence
of other coagulopathic states for the prevention of spinal hemato-
ma after regional anesthesia. In our patient, the platelet count was
80.10°/L and coagulation tests were within the normal range and
spinal anesthesia appears to be a suitable method. It seems there
was no significant relation between thrombocytopenia and either
epidural or subdural anesthesia in HELLP syndrome (8). However,
Basaran suggested general anesthesia in less than 50.000 platelet
counts to prevent neurological complications (9). Lee et al, deter-
mined in a multi-central study about the risk of epidural hemato-
ma in thrombocytopenia for a platelet count of 0 to 49,000 mm,
50,000 to 69,000 mm, 70,000 to 100,000 mm were 11%, 3%, and
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Table 1. Muscles Strength Grading.
Scale

Description

0 No muscle activation
Trace muscle activation, such as a twitch, without

1 L )
achieving full range of motion

) Muscle activation with gravity eliminated, achieving
full range of motion

3 Muscle activation against gravity, full range of motion

4 Muscle activation against some resistance, full range
of motion

5 Muscle activation against examiner’s full resistance,

full range of motion

0.2%, respectively(10) . Prevalence of subdural hematoma after
lumbar puncture is extremely rare and only reviewed in case re-
ports without identified etiological and underlying factors. Inter-
estingly, spontaneous or traumatic intra-cerebral hematoma such
as acute subdural hematoma and intra-cranial hematoma have
been found in the literature. Gracia et al. found no neurological
complication after regional anesthesia in HELLP syndrome(11).
Syndrome with other complications ,such as developing headache,
is prevalent in about one-third of patients after lumbar puncture,
however, the incidence may be higher, as early transient symptoms
may not be reported(7). Routinely, spinal anesthesia is compli-
cated with minor vascular trauma. For instance, CSF analysis ob-
tained from regional anesthesia found over one-third had evidence
of erythrocytes. Bleeding coagulopathic state including thrombo-
cytopenia, leukemia, and DIC may induce an intradural hemato-
ma after lumbar puncture assuming catastrophic conditions(12).
Developing compress of cauda equina due to either intra or ex-
tra-dural hematoma causes gradualor acute neurological deficits.
Noticeably, subarachnoid hemorrhage ,which is nearly one-third
of cases, related to brain aneurysm and acute headache or loss of
alertness should be distinguished from subdural hematoma(13).
Classically, patients with acute subdural hematoma present with
a history of acute neurological deficits ,such as extremities weak-
ness, bladder and rectal dysfunction, and sensory complaint. Our
patient presented gradually increasing numbness of distal lower
extremities due to motor weakness and bladder dysfunction within
3 days. Levy reported radicular pain and a straight leg raising test
as the primary manifestation of spinal subdural hematoma. (14).
Hausmann et al. presented three cases of intradural hematoma with
acute paraparesis and progressive motor weakness. Seemingly,
significant hematoma volume and location based on conus medul-
laris are prognostic factors to presenting symptoms(15). Koyama
et al. demonstrated a subdural hematoma after spinal anesthesia
in HELLP syndrome which similar to our patient’s symptoms
gradually progressed within 3 postoperative days(16). In terms
of acute and progressive neurological deficits, urgent appropriate
surgical spinal cord decompression is essential for evacuation of
the hematoma. We performed L2- LS laminectomy for hematoma
removal. Fujikuma et al. reported a case of subarachnoid hemato-
ma that was a surgical management with wide laminectomy and

intradural blood clot evacuation and washed out(17). It is suggest-
ed to minimally invasive insertion of intradural catheter for high-
risk patients such as resistant coagulopathic state(17). However,
Domenicucci et al. found a poorer neurological outcome in mini-
mally invasive patients, whose hemorrhage was co-exitance with
subarachnoid in nature(18). In contrast, anterior spinal hematoma
could be treated medically with precise neurological examination
and following MRI. Koyama et al. medically managed HELLP
syndrome manifested with paraparesis after spinal anesthesia(16).
The outcome and prognosis are conversely associated with the
duration of the cord compression and blood clot volume. Mean-
while, the improvement possibility to return neurological function
is exceedingly related to prompted evacuation of hematoma before
occurred of irreversible spinal cord injury. Somehow, in our case,
since pregnancy and HELLP syndrome were considered as chief
problems, diagnosis of the cause of the neurological symptoms
paraplegic manifested was delayed due to persistent thrombocy-
topenia, which was corrected by Intravenous Immunoglobulin
(IVIG). Laminectomy was thus performed at about 96 hours after
the appearance of neurological symptoms and 36 hours after the
detection of her lower extremity weakness. Fortunately, moderate
motor and sphincter function improvement was achieved three
months after surgery.

Finally, it is extremely rare for a subdural hemorrhage to form a
clot after spinal anesthesia. Consequently, awareness of the possi-
bility of intradural hematoma in low platelet patterns or coagulo-
pathic states, such as HELLP syndrome, should be raised. In other
words, in the lack of alternative methods, performing local anes-
thesia requires following precise neurological examination and
attention to the patient sensory or motor deficit. We suggest open
surgical management for the acute neurological deficit to remove
cord compression.
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