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COMMENT & RESPONSE

Risk of Spinal Hematoma After Lumbar Puncture
To the Editor The recently published article by Dr Bodilsen and
colleagues reported the association between lumbar punc-
ture and spinal hematoma in patients with coagulopathy.1

When interpreting their results, some issues should be con-

sidered. First, this study defined spinal hematoma based on
diagnosis codes regarding spinal hematoma–related symp-
toms or treatments. The diagnosis of spinal hematoma should
be based on neuroimaging data, including magnetic reso-
nance imaging and computed tomographic scan results2 since
diagnosis codes without regard to neuroimaging data may
cause a misdiagnosis of spinal hematoma. Second, the loca-
tion of lumbar puncture–related spinal hematoma was not
mentioned in this article. The location of spinal hematoma
(eg, lumbar, cervical, thoracic, epidural, intradural, subarach-
noid) may affect the outcome of spinal hematoma2 so should
have be included in this study. Third, because differentiating
traumatic spinal tap from subarachnoid hemorrhage can be dif-
ficult in clinical practice,3 the authors should have more clearly
stated how these conditions were distinguished. Fourth, this
article did not include cases with failed attempts of lumbar
puncture. Among patients with successful lumbar puncture,
some may have to undergo multiple attempts, which can be
associated with higher risk of lumbar puncture–related in-
jury. Fifth, although not mentioned in this study, in clinical
practice, some patients may have more than 1 coagulation dis-
order, such as thrombocytopenia and an increased interna-
tional normalized ratio, which may increase their risk of spi-
nal hematoma.

In summary, while this study can aid in decision-making,
the safety of lumbar puncture in patients with coagulopathy
deserves further investigation via prospective studies and clini-
cal trials.
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To the Editor Dr Bodilsen and colleagues showed very low rates
of spinal hematoma in patients both with and without coag-
ulopathy in their large patient cohort.1 In a subgroup analysis
of 1694 lumbar punctures among 1237 patients, the authors re-
ported that the median needle size was 22 gauge (interquar-
tile range, 22-22), and listed the number of procedures per-
formed with traumatic vs atraumatic needles. Needle size and
the use of atraumatic pencil-point needles have been previ-
ously shown to modulate the risk of other post–lumbar punc-
ture complications; the use of smaller, atraumatic needles re-
duces the risk of complications such as postdural puncture
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headache.2 In a recent series of more than 800 lumbar punc-
tures performed with 25-gauge pencil-point atraumatic
needles, we observed no spinal hematomas and a postdural
puncture headache rate of less than 1%.3 Therefore, it would
be interesting to know if needle gauge and type were indepen-
dently associated with spinal hematoma in this study’s larger
cohort of 83 711 lumbar punctures. In addition, because the use
of larger or traumatic needles might be expected to cause more
bleeding in patients with coagulopathy, it would be impor-
tant to know if there was an interaction between needle gauge
or needle type and coagulopathy in modulating the risk of spi-
nal hematoma in this study cohort.

Although the low spinal hematoma rates reported in this
study should be reassuring to both patients undergoing and
physicians performing lumbar punctures, we suggest that lum-
bar punctures in patients with coagulopathy should be per-
formed with the smallest-gauge atraumatic needle possible.
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In Reply Dr Xu and colleagues raise several interesting ques-
tions about our study.1 First, they correctly point out that
neuroimaging is the gold standard for the diagnosis of spinal he-
matoma and suggest that we may have missed some asymp-
tomatic cases. However, neuroimaging data were unavailable
for the registry-based part of the study, and we focused on clini-
cally meaningful end points of neurological deficits requiring
hospitalization. Reassuringly, in a medical record review of all
lumbar punctures performed in patients with coagulopathy in
the North Denmark Region during a 20-year period, we con-
firmed the very low absolute risk observed in the registry-
based study, suggesting that any potential misclassification likely
resulted in an overestimation of risk. Second, the anatomical
location of spinal hematoma was unknown in the registry-
based part of the study since we relied on diagnosis codes for
their detection. Third, we are unaware of an official definition

of traumatic spinal tap,2 and the red blood cell count thresh-
olds in cerebrospinal fluid have ranged from more than
10 × 106/L to more than 1000 × 106/L in previous studies.3-5 In
spite of the relatively low red blood cell count cutoff used in our
study, the 28% with traumatic spinal tap was comparable with
some studies2,6 but was higher than one study using a more re-
fined definition.3 As described in the Methods section, we ex-
cluded patients with a diagnosis code of subarachnoid hemor-
rhage within 14 days of lumbar puncture without any changes
in the results. Fourth, data on the number of attempts for
successful lumbar puncture were restricted to medical record
review; as mentioned in the Supplement, only 1 case of spinal
hematoma was diagnosed in a patient with severe thrombocy-
topenia after multiple lumbar puncture attempts. Fifth, cross-
tabulation of platelet levels and international normalized ratio
are available in eTable 5 in the Supplement.

Ms Nobuhara and Dr Berger highlight 2 important as-
pects regarding risk of adverse events after lumbar puncture:
needle size and type, traumatic vs atraumatic. Unfortu-
nately, these data were unavailable in the registry-based part
of our study. Although we agree that the smallest-gauge atrau-
matic needle should always be used whenever possible, our
data do not support a strong recommendation for this con-
cerning risk of spinal hematoma given the very low incidence
of this complication, regardless of needle type, observed by
medical record review.
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The Effect of Surgical Treatment on Obstructive
Sleep Apnea
To the Editor The recent trial by Dr MacKay and colleagues,1 un-
dertaken in a cohort of patients with sleep apnea, supported
previous research that uvulopalatopharyngoplasty, with or
without other surgical procedures, produces some benefits to
patients.2 However, we have concerns not addressed by this
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