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subarachnoid hemorrhage in
association with warfarin
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Abstract

Spinal subarachnoid hemorrhage is a life-threatening condition often associated with markedly

high morbidity and mortality rates. However, diagnosis is difficult because of its atypical symp-

toms. We herein describe a 52-year-old Chinese man who had been receiving warfarin therapy

since having undergone mechanical mitral valve replacement surgery 3 years previously. Two days

before admission to our hospital, he suddenly developed low back pain, urinary incontinence, and

paraplegia. He was diagnosed with acute myelitis at a local hospital, but he subsequently devel-

oped a slight headache and was transferred to our hospital 2 days later. The patient was sus-

pected to have subarachnoid hemorrhage based on his computed tomography (CT) findings. On

the third day after admission, a CT scan showed both subarachnoid and cerebral hemorrhage.

Blood tests revealed an international normalized ratio ranging from 1.44 to 1.86 and a prothrom-

bin time of 16.5 to 21.3 s. We performed a lumbar puncture and obtained bloody cerebrospinal

fluid. The patient also underwent spinal CT and angiography, which confirmed the diagnosis of

spontaneous spinal subarachnoid hemorrhage. Because his general condition was poor, he under-

went conservative treatment, and his neurologic function slightly improved after discharge.
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Introduction

Spinal subarachnoid hemorrhage (SSH) is
uncommon, occurring in <1% of all
patients with subarachnoid hemorrhage
(SAH).1,2 The causes of SSH include
trauma (often by lumbar puncture), vascu-
lar lesions (arteriovenous malformation or
fistula, aneurysm), coagulopathy, systemic
lupus erythematosus, coarctation of the
aorta, and Behçet’s disease.3–5 However,
hemorrhage in association with anticoagu-
lant therapy is rarely seen. Warfarin is one
of the most frequently used anticoagulants
to prevent atrial fibrillation as well as
venous and arterial thromboembolism.6

Taking precautions against thromboembo-
lism secondary to mechanical valve replace-
ment is especially important when treating
patients with rheumatic heart disease.7,8

Patients who have undergone implantation
of a mechanical valve prosthesis are com-
mitted to lifelong anticoagulant therapy
with warfarin.9 However, highly variable
dose-related problems exist among patients
undergoing warfarin treatment.7 We herein
describe a patient who was initially misdiag-
nosed with acute myelitis and was subse-
quently confirmed to have spontaneous
SSH based on his clinical symptoms and
results of lumbar puncture, spinal angiog-
raphy, and brain and spinal computed
tomography (CT).

Case report

A 52-year-old Chinese man was admitted to
the Department of Neurology at The First
Hospital of Changsha on 1 August 2019.
He had been continuously taking warfarin
at a dosage of 3.125mg/day since having
undergone mechanical mitral valve replace-
ment surgery 3 years previously. His most
recent international normalized ratio (INR)
had been measured 1 week before presenta-
tion, and the result was 2.2. Two days
before admission, the patient suddenly

developed low back pain with no obvious
cause followed by nausea and vomiting. He
was diagnosed with acute myelitis at a local
hospital. The next morning, the patient
developed a lack of bilateral leg strength,
numbness spreading across his feet and
chest, urinary incontinence, and a fever of
38.44�C. At the time of admission to our
hospital, a CT scan showed no brain abnor-
malities. A urinary catheter was inserted,
and the patient was transferred to the
Department of Neurology at our hospital
for further examination and diagnosis.

Upon admission, the patient was con-
scious and alert with a good sense of direc-
tion. His back pain had become less severe
than that experienced during the occurrence
of paraplegia and numbness; however, he
developed a mild headache. Physical exam-
ination showed flaccid paraparesis in both
legs and an obviously rigid neck. His cranial
nerves remained intact. Based on the
patient’s history and neurological test
results, we performed a lumbar puncture
on the day of admission. The cerebrospinal
fluid (CSF) was bloody at all three puncture
sites; therefore, we concluded that the
attempts had been unsuccessful because of
puncture injury. The patient underwent a
spinal CT scan, which revealed degenerative
change in the lumbar spine and a Schmorl
node at T9 (Figure 1(a)–(c)). However, no
cauda equina or nerve root compression
was observed. An urgent brain CT scan
showed no abnormalities. Because the
patient had a history of mechanical valve
replacement surgery, magnetic resonance
imaging was contraindicated. Examination
of the peripheral blood showed that the
INR was 1.95 and that the prothrombin
time (PT) was 1.96 s. On the second day,
the patient’s brain CT results suggested
SAH (Figure 1(d)). We performed another
lumbar puncture, and bloody CSF was
retrieved again in three test tubes, thus con-
firming SSH (Figure 3(a)). On the third day,
the patient experienced more frequent
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headaches, and the back of his neck grew

increasingly more painful. A second brain

CT scan showed a high-density area in the

left posterior occipital region that was com-

patible with SAH (Figure 1(e)). Repeated

blood tests revealed a PT of 21.3 s and

INR of 1.86.
In view of the negative spinal CT results,

we performed spinal angiography. Still, no

arteriovenous malformation or other vascu-

lar abnormalities were found (Figure 2(a)–

(e)). Considering the patient’s medical his-

tory and clinical manifestations, we tempo-

rarily stopped his anticoagulation treatment

and administered vitamin K to reverse the

anticoagulation, aminocaproic acid to

induce hemostasis, and nimodipine to pre-

vent vasospasm; we also performed CSF

replacement. Continuous lumbar punctures

produced fluid containing hemorrhage and

yellow pigmentation (Figure 3(b)). The

high-density area in the left posterior occip-

ital region and the SAH markers were neg-

ative after 12 days of follow-up (Figure 1

(f)). Therefore, the patient restarted his

warfarin treatment at 1.25mg/day. At this

time point, his PT and INR were 16.5 s and

1.44, respectively. Three days later, we

adjusted his warfarin dosage to 2.5mg/

day. Another 2 days later, the patient devel-

oped nasal hemorrhage with a PT of 17.3 s

and INR of 1.52. Nasal endoscopy exami-

nation revealed chronic rhinitis with no

other abnormalities. Therefore, we adjusted

the warfarin dosage to 1.875mg/day.

Neither nasal bleeding nor cerebral or

spinal hemorrhage occurred thereafter.
The SSH in this case was presumed to

have developed as a result of the oral anti-

coagulant therapy based on the rise in the

Figure 1. Computed tomography (CT) findings. (a–c) Spinal CT showed no hemorrhage but revealed
degenerative changes in the lumbar region and a Schmorl node of T9. (d) Brain CT results suggested
subarachnoid hemorrhage (SAH). (e) A second brain CT examination revealed hyperdense areas in the left
posterior occipital region compatible with SAH. (f) Follow-up brain CT conducted 12 days later no longer
showed the previously detected hyperdense areas and SAH.
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Figure 2. Spinal angiography demonstrated no evidence of an arteriovenous malformation or other
vascular abnormality.

Figure 3. Lumbar puncture results. (a) Lumbar puncture yielded bloody cerebrospinal fluid and positivity
on a three-tube test. (b) Two sequential lumbar puncture tests revealed hemorrhage and xanthochromia.
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PT and INR. Therefore, the dosage was
altered accordingly. Because the patient’s
general condition was relatively weak and
continuous anticoagulation treatment is
more effective than sporadic treatment, we
performed no surgical treatments. The
patient was finally discharged 32 days
after admission. Some functional improve-
ments were observed after discharge;
he became able to move himself with a
standing turner and the assistance of
another person instead of entirely depend-
ing on others.

Discussion

SSH rarely occurs, accounting for <1% of
all cases of SAH.10,11 It may be caused by
trauma, arteriovenous malformation, arte-
riovenous fistulas, aneurysms, tumors, vas-
culitis (systemic lupus erythematosus,
Behçet’s disease), bleeding diatheses, or
anticoagulant therapy.10 However, the eti-
ology of SSH is not entirely clear. It is gen-
erally believed that minor trauma can
increase the intrathoracic, intraluminal,
and intra-abdominal pressure among
spinal vessels, especially the valveless radi-
culomedullary veins traversing the sub-
arachnoid space, resulting in torn
vessels.2,10 Lumbar puncture with CSF
replacement can relieve symptoms of
SAH. Defibrination caused by spinal cord
pulsation can reduce the possibility of a
subarachnoid hematoma. If bleeding
becomes chronic; however, the CSF mech-
anism will fail to neutralize this force,
resulting in potential clotting. Therefore,
close attention to the use of anticoagulant
drugs is required.

Anticoagulant therapy is often compli-
cated by hemorrhage.8 Our patient devel-
oped spontaneous SSH accompanied by
cranial and nasal hemorrhage while receiv-
ing warfarin therapy, although his INR and
PT were normal. Therefore, he required
monitoring with coagulation studies to

minimize the chance of complications
during anticoagulant therapy as well as
adjustments to his warfarin dosage.12

Insufficient or excessive use of anticoagu-
lants can be life-threatening, and the risk
of thromboembolism and bleeding depends
largely on anticoagulation therapy. Both
the British Society for Haematology and
the American College of Chest Physicians
suggest that the INR range for most warfa-
rin indications is 2 to 3.13 In practice, how-
ever, it is challenging to keep the INR
within that range.14,15 Ming and Klein16

reported that only 44% of patients achieved
a satisfactory INR. The anticoagulation
effect of warfarin is subject to individual
variability, leading to possible hemorrhage
or thrombosis despite careful dosage adjust-
ments.8 Yuan7 reported that Chinese
patients generally need a lower warfarin
dose than Caucasians. You et al.14 con-
ducted a retrospective study in Hong
Kong showing that the best INR range
was 1.8 to 2.4 in a group of Chinese
patients; this range was associated with
the lowest incidence of bleeding or
thromboembolism.

Typical symptoms of SSH include
sudden back pain, severe headache, quadri-
plegia, paraplegia, numbness, sensory
change, and urinary or fecal incontinence.
The clinical manifestations are markedly
diverse among different individuals.
Physical examination generally shows dif-
ferent degrees of defects in motor, sensory,
and sphincter functions that are correlated
with the degree of pathological changes.
Therefore, it is difficult for doctors to
make a correct judgment in the beginning
of the patient’s clinical course, leading to
misdiagnosis as reported in the present
case. Our patient developed no severe head-
ache attacks and showed normal brain CT
findings, and he was misdiagnosed with
acute myelitis at a local hospital. Even
with advanced neuroimaging techniques,
the diagnosis of SSH is often challenging.3
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Magnetic resonance imaging is an essential
method with which to identify SSH because
it can show the size and extension of the
hemorrhage and its relationship with the
spinal cord.8 However, the role of CT in
the diagnosis of SSH is limited. As
described in the present case, only spinal
and head CT can be performed for patients
who have undergone mechanical valve
replacement surgery. No positive results
were found in either examination, leading
to difficulty observing the hemorrhagic
lesion. If the presence of a vascular pathol-
ogy is considered during the diagnostic pro-
cedures, selective spinal angiography
should be performed to exclude an arterio-
venous malformation or aneurysm.
Similarly, acquisition of bloody CSF by
lumbar puncture may help the clinician to
diagnose SSH. However, SSH may exhibit
more bleeding than SAH; the CSF may be
bloodlike and considered to be a puncture
injury, which will affect the diagnosis. In
the present case, the first CSF examination
revealed “bloody” fluid, but we considered
this to be a consequence of puncture injury.
Cihangiroglu et al.12 reported that the
majority of SSH cases were diagnosed
based on surgical or autopsy findings.
Therefore, SSH should not be missed in
patients with acute paraplegia, especially
those with severe back pain and headache.
When lumbar puncture shows “bloody”
CSF, it should not be mistaken for punc-
ture injury when performing subsequent
punctures.

Most researchers advocate treating SSH
by emergency surgery.17 Such treatment can
reduce compression, restore the free flow of
CSF, and reduce mortality. Patient recov-
ery after the operation depends on the nerve
condition and onset time. In a literature
review by Kreppel et al.,18 patients who
received treatment within 12 hours after
disease onset showed the highest recovery
rate (65.9%), while patients who received
treatment within 13 hours to 1 week after

disease onset showed a recovery rate of only

29%. Surgical treatment is not suitable for

patients with a relatively weak general con-

dition. The postoperative recovery effect is

reportedly poor in patients with complete

paraplegia.19,20 In the present case, the

patient was diagnosed with spontaneous

SSH, and because he had been taking war-

farin, surgery may have been associated

with significant risks. Therefore, we chose

conservative treatment for him.

Conclusion

In the present case, a patient with acute

paraplegia accompanied by severe back

pain and headache and whose lumbar punc-

ture showed “bloody” CSF was easily con-

sidered to have sustained a puncture injury;

he was misdiagnosed with acute myelitis,

delaying the treatment of SSH. Patients

who have undergone mechanical valve

replacement require long-term oral antico-

agulation therapy with warfarin. Even if

their INR is lower than the standard of

2 to 3, they are at risk of bleeding and SSH.
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