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Transient Paraparesis after Postdural Puncture Spinal
Hematoma in a Patient Receiving Ketorolac
J. C. Gerancher, M.D.,* Ronald Waterer, M.D.,T Joseph Middleton, M.D.t

SPINAL hematoma is a known, rare complication of spinal
and epidural anesthesia. After dural puncture, spinal (epi-
dural, subarachnoid, or subdural) hematoma formation has
been described to result in paraparesis in patients with
chronic renal failure," liver failure,” and thrombocytopenia.®
In otherwise healthy patients, hematoma formation and
paraparesis have occurred with spinal or epidural anesthe-
sia in association with complete anticoagulation,’ low mo-
lecular weight heparin,” minidose heparin,” antiplatelet
drugs,” and aspirin.” The majority of reported neurologic
deficits have been permanent, despite surgical decompres-
sion and aggressive rehabilitation.”

We present a case of postdural puncture spinal hema-
toma and paraparesis that occurred in an otherwise
healthy woman receiving ketorolac postoperatively and
that resolved spontaneously and completely.

Case Report

A 66-yr-old woman (163 cm, 54 kg) was admitted for surgical repair
of a third-degree cystocele and second-degree rectocele during spinal
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anesthesia. Her medical history was significant for hypertension well
controlled by propranolol hydrochloric acid and hydrochlorothia-
zide/triamterene. She also had osteoarthritis, for which she took 75
mg diclofenac sodium (Voltaren, Ciba-Geigy, Ardsley NY) twice daily.
She had no history of easy bleeding and previously had five spontane-
ous vaginal deliveries, an appendectomy, and a vaginal hysterectomy
without incident. Preoperative laboratory values consisted of a white
blood cell count equal to 3.7 K/ul (with normal differential), a hemo-
globin equal to 12.0 g/dl, a hematocrit equal to 37%, and a platelet
count of 144,000/ul.

She took her propranolol on the morning of surgery, as instructed
during her preoperative evaluation, and discontinued her diclofenac
the previous day. She received, as routine premedication, 150 mg
ranitidine orally and 2 mg midazolam intramuscularly on call to the
operating room. For administration of the spinal anesthetic, the pa-
tient was seated and two attempts were made at L4-5 in a right
paramedian approach using a 27-g Quincke needle, with only bone
and no blood encountered. A third attempt, using a 25-g Quincke
needle, resulted in clear, free-flowing spinal fluid. A T-8 sensory level
was achieved after injection of 1.5 ml 5% lidocaine. Surgery pro-
ceeded uneventfully in the lithotomy position with less than 100 ml
blood loss. Intraoperative medications were 1 g cefazolin intrave-
nously, 1.5 mg midazolam intravenously, and 30 mg ketorolac intrave-
nously, which was administered at the end of the procedure, 1 h
after lumbar puncture. Ketorolac (15 mg intramuscularly) was admin-
istered every 6 h for three doses after this initial dose, and diclofenac
was not used perioperatively. No medications were administered for
prophylaxis of deep vein thrombosis.

The patient’s spinal anesthetic was noted to be resolving before
discharge from the postanesthesia care unit and later was noted to
be resolved completely with her first request for pain medications 3
h postoperatively. At this time, she received 10 mg morphine intra-
muscularly. On the first postoperative day after an uneventful eve-
ning, the patient’s urinary catheter was removed and she ambulated
at 7:15 am without difficulty. At 12:45 pwm, she first complained of
bilateral lower extremity “‘aching’ without back pain. She received
two oxycodone and acetaminophen orally, which relieved the pain.
At 5:50 pm, she had an episode of vomiting that was followed by the
acute onset of “weakness” in both legs. At 8:20 pMm, she related this
weakness to the nursing staff, and we examined her.
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The patient was alert, oriented, and in no distress except for a
bilateral ““‘dull, bone-aching™ calf pain. Vital signs were normal. No
operative site bleeding was present. A cranial nerve and upper ex-
tremity examination was normal. She had 5/5 strength to all lower
extremity muscle groups except 4/5 strength with dorsiflexion of
the left foot and 3/5 strength in both extensor hallucis longus mus-
cles. The patient was unable to stand on either leg alone and failed
a trial of ambulation secondary to lower extremity weakness. Deep
tendon reflexes were 2+ throughout. Sensation to touch, pinprick,
and temperature was intact. Bowel and bladder function was normal.

Strongly suspecting a diagnosis of spinal hematoma, we obtained
a neurosurgery consult and arranged for an emergency magnetic
resonance image (MRD) to evaluate the patient for surgical decompres-
sion. All nonsteroidal antiinflammatory drugs (NSAIDs) were discon-
tinued. An MRI without contrast was interpreted as “‘acute/subacute
hemorrhage which is epidural with a mass effect from L2-3 down-
ward and with some component of subarachnoid and subdural
blood” (fig. 1). This study was completed 7 h after the patient’s
first complaint of calf pain and 43 h after the dural puncture. Our
neurosurgery consultant found no indication for surgical interven-
tion, citing the patient’s stable neurologic examination. He recom-
mended, instead, frequent neurologic examinations and 10 mg dexa-
methasone intravenously every 6 h. Of note, a second platelet count
at this time was 80,000/ul, and hemoglobin and hematocrit had de-
creased to 10.1 g/dl and 30.9%, respectively. Prothrombin time and
partial thromboplastin time were normal, and a measurement of
bleeding time was not obtained.

During the next 2 days, the patient made a progressive and full
recovery from her paraparesis. By the time she returned from the
MRI suite, her calf pain had resolved. She was first able to ambulate
without assistance 24 h after her initial complaint of weakness. She
left the hospital 4 days postoperatively on a tapered dose of oral
dexamethasone. A repeat MRI examination was not performed. She
had no sequelae at a follow-up of 3 months.

Discussion

Two features of this case are especially unusual: the
occurrence of spinal hematoma in the absence of anti-
coagulation and the full recovery of neurologic function
without surgical decompression.

Six previous cases have described spinal hematoma
occurring after dural puncture in the absence of antico-
agulation or coagulopathy (table 1).*'°""" All of these
reports have involved at least some difficulty during
dural puncture or the return of bloody cerebrospinal
fluid. This case report is similar to the others in that
spinal anesthesia, although successful, was not accom-
plished on the first attempt. Of note, this case is the
first to report spinal hematoma after dural puncture
with a small-gauge spinal needle, and use of a small-
gauge spinal needle did not prevent hematoma forma-
tion.

Ketorolac therapy in our patient is an interesting as-
pect of this case report because NSAIDS, in general, are
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known to cause a qualitative platelet defect and because
ketorolac, specifically, was shown recently to worsen
platelet function in patients during spinal anesthesia."’
Neither ketorolac nor diclofenac is known to cause
thrombocytopenia like that first apparent in our patient
at the time spinal hematoma was diagnosed. We specu-
late that this decrease in platelet count may be the result
of platelet consumption at the surgical site and in the
spinal hematoma itself. In one of the other six case
reports listed in table 1, the patient took “aspirin and
other anti-inflammatory drugs,” whereas aspirin and
NSAID use was not reported by the authors of the re-
maining cases.

These seven cases suggest that difficult or traumatic
lumbar puncture is a risk factor for spinal hematoma
formation. However, a conclusion cannot be drawn as
to whether ketorolac therapy (or NSAID therapy, in
general) places patients who received spinal anesthetics
at greater risk as well.

The transient nature of our patient’s symptoms is the
second interesting feature of this case report. Only
three previous case reports describe paraparesis sec-
ondary to spinal hematoma after dural puncture or epi-
dural anesthesia that resolved without surgical decom-
pression (table 2).>'®'” With surgical decompression,
resolution has been achieved, and this has been well
described. In their review of surgery for spontaneous
spinal hematoma, Foo et al.'® showed recovery of spinal
hematoma to be dependent on the degree and nature
of the preoperative neurologic deficit. These authors
found that complete recovery after surgery occurred
in 42% of incomplete sensorimotor lesions, in 26% of
incomplete sensory/complete motor lesions, and in
11.3% of complete sensorimotor lesions. The incom-
plete and limited nature of our patient’s neurologic
deficit, then, might suggest a reasonable prognosis for
recovery, had surgery been performed.

Her prognosis for recovery after conservative therapy
in the absence of surgical decompression does not ap-
pear to be predicted by the limited literature available.
In their recent review of the literature, Owens et al.’
found that the majority of patients with known postdu-
ral puncture spinal hematoma and paraparesis were
treated surgically (16 of 30 patients) and, despite surgi-
cal decompression, most deficits remained permanent
(only 6 of these 16 patients had “good” outcomes).
The remaining 14 patients were not treated surgically.
Only two of these patients treated with conservative
therapy had a “‘good” recovery.

Spinal hematoma is certainly not the only cause of
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neurologic deficit after spinal or epidural anesthesia.
For example, patient positioning in hyperlordosis has
been associated with spinal cord infarction and parapa-
resis during regional and general anesthesia.'” Recently,
investigators in two clinical studies described a high
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Fig. 1. (4) Axial T1-weighted magnetic resonance image at L5
demonstrating the absence of normal cauda equina nerve root
anatomy. (B) Sagittal T2-weighted magnetic resonance image
of the lumbar spine showing heterogeneous signal (arrow)
consistent with acute/subacute hemorrage. (C) Sagittal gradi-
ent echo image also consistent with the presence of blood.

incidence of reversible neurologic deficits, uncovered
when neurologic symptoms were prospectively sought
out after single injection spinal anesthesia with 5% hy-
perbaric lidocaine.””*' Evidence for a direct effect by
the anesthetic agent exists. Irreversible neurologic
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“Minimal difficulty” No 24 Partial recovery after

Not reported

Spinal to evaluate

1975

Kirkpatrick'*

laminectomy
No improvement after

radiculopathy
Knee replacement

36

Two attempts, patient’s Yes

16-g Tuohy

1980

Greensite®

laminectomy

epidural was converted

to SAB
Multiple attempts

ASA, NSAIDS

Full recovery

36

No

25/27-g

a&p repair, ketorolac,

1997

Gerancher

Quincke

diclofenac

(current study)

ASA = aspirin; NSAIDs = nonsteroidal anti-inflammatory drugs; a&p = anterior and posterior; CSF = cerebrospinal fluid; SAB = subarachnoid block.

deficits have occurred rarely in cauda equina syndrome
after continuous spinal anesthesia with large doses of
5% hyperbaric lidocaine,”” ** and experimentally irre-
versible conduction block has been described in iso-
lated nerves exposed to 5% hyperbaric lidocaine.”> Only
recently, the reversible neurologic symptoms after sin-
gle injection spinal anesthesia with 5% hyperbaric lido-
caine or transient radicular irritation have been clini-
cally recognized® but appear to be common. The tim-
ing of presentation and our patient’s initial symptoms
of bilateral calf pain are very similar to the transient
radicular irritation seen by Pollack ef al*’ and Hampl
et al”' in their clinical studies of single injection spinal
anesthesia discussed earlier.

Two important differences exist in our case. First, our
patient had a motor deficit that prevented ambulation,
whereas those patients who experienced transient ra-
dicular irritation after single injection spinal anesthesia
had only sensory changes and pain. Second, our patient
had blood in her epidural, subdural, and subarachnoid
spaces documented by MRI. We believe it is likely that
this blood caused radicular irritation that presented as
calf pain. Although it is possible our patient had an
incomplete, transient cauda equina syndrome second-
ary to a single spinal injection of 5% hyperbaric lido-
caine and spinal blood incidentally discovered on MRI,
we believe the MRI findings in this case, along with the
presentation and timing of symptoms, are most consis-
tent with paraparesis secondary to spinal hematoma.

Our patient’s neurologic deficit was transient and lim-
ited — so much so that we speculate that, in some cases,
postdural puncture spinal bleeding may occur but re-
main subclinical or unreported. Some patients with less
bleeding than our patient might have no symptoms,
whereas other patients might present with only tran-
sient radicular irritation-type symptoms. We know from
the literature that still other patients with spinal hema-
toma are not so fortunate as ours. These patients have
been reported in the literature when their symptoms
are progressive and often irreversible. This case report
may represent one end of the spectrum of postdural
puncture spinal hematoma where symptoms were lim-
ited and transient. The late onset of symptoms in this
case report, the failure of our patient to bring her new
motor deficit to the attention of her caregivers, and
the similarity between the clinical presentation of this
spinal hematoma and transient radicular irritation syn-
drome, all serve to underscore the importance of con-
tinued vigilance in monitoring our patients for neuro-
logic deficit after spinal and epidural anesthesia.
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