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Post-lumbar puncture headache: an adverse effect in multiple
sclerosis work-up
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Abstract
Background Lumbar puncture (LP) is a safe procedure commonly performed in the diagnostic work-up of multiple sclerosis
(MS), and its main adverse event is post-LP headache (PLPH). Predictors for PLPH in MS are not established.
Aims To describe the occurrence of, and, factors related to PLPH in patients with suspected MS, studied on a daily-basis
admission.
Patients and methods One hundred patients (70 females) were admitted for a diagnostic LP (standardized with a traumatic 19-G
needle), observed for 6 h, and evaluated for adverse events 2 and 7 days later. Descriptive statistics and a multivariate analysis (for
PLPH) were performed.
Results Fifty-seven (57%) patients had PLPH at 48 h, which persisted 1 week in 31, and only two presented beyond the first
2 days. Other adverse events were tinnitus and neck stiffness. None required investigations or was hospitalized. Age was the only
predictor for PLPH at day 2, whereas the onset of headache within 48 h and female gender were predictors for PLPH at day 7.
Conclusion PLPH is a frequent complication of LP performed on daily-basis admission in MS work-up. The maximum onset is
within the first 48 h. Age and gender seem the only predictors for the appearance and persistence of PLPH.
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Introduction

Post-lumbar puncture headache (PLPH) is a common ad-
verse event occurring within 7 days after a spinal tap, and
usually resolving in 14 days. By definition, PLPH
Bworsens within 15 minutes of standing and disappears
within 30 minutes of the lying position^ [1]. The drainage
of 10% of the total cerebrospinal fluid (CSF) volume
could cause an orthostatic bilateral headache in about
one third of patients [2]. Pain is generally located to the

frontal and occipital regions and is worsened by maneu-
vers increasing the intracranial pressure (i.e., coughing,
sneezing). Other adverse events occurring after a spinal
tap are lumbar pain, nausea, vomiting, dizziness, and tin-
nitus, which may associate with headache [3]. PLPH is a
clinical diagnosis, and several predictors, mostly related
to the procedure itself, have been proposed. The use of
atraumatic, compared to traumatic, needles, and indepen-
dently from their sizes, have been related to a lower risk
of PLPH [4], whereas no differences in the occurrence of
back pain, severe PLPH, or other types of headache have
been described between the two needles [4]. Anyway,
most studies were performed in different clinical settings,
and included heterogeneous groups of participants under-
going dural taps not only for diagnosis, but also for anes-
thesia or myelography [5]. Of note, bed rest after the tap
was not associated with PLPH prevention [5]. On the
other hand, looking at patients’ features, data on predic-
tors for PLPH are less established. PLPH was reported to
be more frequent in females, in patients at a younger age,
and with a low body mass index [6]. Our first aim was to
describe the incidence and features of PLPH in the
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diagnostic work-up of multiple sclerosis (MS) performing
LP during 1-day admission. Secondly, we looked at prog-
nostic factors for PLPH including features both related to
the patients and to the procedure itself.

Patients and methods

We recruited consecutive patients from September 2013 to
June 2016, admitted in our day-unit for a planned LP in the
clinical suspicion of MS. We followed them for at least 7 days
after the LP, and included only those who completed the study
(4 patients did not fill all the requested questionnaires, and
were excluded). The LP procedure was standardized as fol-
lows: information was provided by doctors or nurses; a 19G
traumatic needle was used; patients were in the sitting position
during LP; the prone position was recommended for 2 h after
the tap. Patients were discharged 6 h after the procedure. We
collected patient-related features at admission and instructed
patients to fulfill two questionnaires, one at 48 h and 7 days
later. Both questionnaires were self-compliant, similarly in-
cluding multiple-choice questions, to detect any symptoms
occurring after the tap (Supplemental materials). The study
was approved by the local Ethics Committee and all partici-
pants gave written informed consent. Descriptive statistics
(Chi square, Mann-Whitney tests) and a multivariate logistic
analysis were performed using the SPSS program.

Results

We included 100 patients (70 females) with a median age of
36 years (range 16–63). Sixty-two patients had a history of
headache with a median age of onset at 17 years (range 8–50).
Fifty-two percent of them had a diffuse (versus localized)
pain, mostly (44%) pulsating (versus pressing or stubbing),
sometimes associated with nausea or vomiting (46%) and
photophobia (47%). Most of the patients (61%) had a maxi-
mum of four attacks monthly (higher frequencies in the re-
maining). Thirty-three patients had an affected first or second-
degree relative, who was the mother in 64% (family history is
not limited to migraine but included any type of headache).
Nineteen patients had already performed a LP (16 for anes-
thetic procedures, 1 for infection, 1 for myelography, and 1 for
a suspected demyelinating disorder). The procedure was gen-
erally performed with no severe adverse events (8 patients had
presyncope, and 3 nausea), and none required to extend the
planned 6-hour observation. The first attempt was successful
in 65 patients. More than two attempts were necessary in 16
cases.

PLPH was observed in 57 patients (57%) at 48 h, and in 33
patients (33%) at 7 days, 31 of whom presented already with
headache at day 2. None required investigations or

hospitalization for PLPH. Other adverse events occurring 2
and 7 days after the spinal tap were tinnitus (13 patients at
day 2/11 at day 7), neck stiffness (35/15), back pain (31/16),
dizziness (7/0), nausea, and vomiting (7/0). PLPH related sig-
nificantly to tinnitus (at day 2, p < 0.01; at day 7, 0.02), and
neck stiffness (at day 2, p < 0.01; at day 7, 0.02). Of note, both
symptoms occurred mostly within 24 h after the spinal tap,
and in the orthostatic position. Eighty-nine (89%) patients
were diagnosed as MS, among them 49 (55%) presented
PLPH in 48 h, and 30 (34%) in 7 days. MS diagnosis did
not relate to PLPH (at day 2, p = 0.3; at day 7, p = 0.7).

We searched for predictors for PLPH (Table 1). Patients
who presented headache at day 2 were significantly younger
(median age at PL was 35 years in those who had PLPH
versus 43 years in those who had not, p = 0.01; not significant
differences at day 7: 36 versus 39 years, p = 0.1) Females
outnumbered males, particularly among those who had
PLPH at day 7. Personal history of headache was associated
to the presence of PLPH both at 2 and 7 days (p < 0.05),
whereas the family history was not. Patients referring a prior
spinal tap or who needed more than two attempts did not
present higher percentages of PLPH.

In a multivariate model with PLPH as a dependent variable,
we included the following parameters as independent vari-
ables: age at spinal tap (categorized as: less or equal to 30,
30–45, more than 45 years), gender, personal or family history
of headache, number of attempts for the spinal tap, and the
presence of PLPH at day 2 (only for the outcome at day 7).
Only age was retained in the model as a statistically significant
predictor for PLPH at day 2 (p = 0.03): patients who had
30 years or less at the time of the spinal tap were more keen
to have PLPH 48 h later (p = 0.04). The presence of headache
at day 2 (p < 0.001) and female gender (p = 0.03) were predic-
tors for headache at 7 days (p < 0.001).

Discussion

Our study confirmed that headache is a common adverse
event after a spinal tap, mostly occurring within 48 h, which
could persist even a week. The presence of auditory symptoms
and neck stiffness were more frequently associated with the
occurrence of PLPH; furthermore, other adverse events occur-
ring after the maneuver were back pain, dizziness, nausea, and
vomiting. Overall, no PLPH case required hospitalization or
investigations because of LP complications.

As needle type has been suggested as a predictive factor of
PLPH [4], we standardized the maneuver using a 19-G trau-
matic needle (mostly available in our Day Unit since the be-
ginning of the study). One or two attempts were needed in
most cases, and we could speculate if the use of the 19-G
needle reduced the number of unsuccessful attempts [7]. On
the other hand, larger needle sizes have not been associated to
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a higher risk of PLPH [4], and our frequency of 57% is min-
imally higher than other groups who used smaller traumatic
needles [8]. Our study pointed out the safety of diagnostic
spinal tap performed in a Day Unit. Indeed, only 8% of pa-
tients had acute complications and none required any clinical
evaluation within the first week.

We identified few patient characteristics as possible
predictors of PLPH (age at LP, personal history of head-
ache, and gender), but none related to the procedure itself.
In our cohort, PLPH at day 2 was more frequent in youn-
gest people, which fits previous reports of highest inci-
dences of this adverse event from 20 to 40 years [9].
Patients older than 45 had less frequently PLPH in our
cohort, which is similar to data from memory clinics
(PLPH in 17.5% of cases) [10]. We could hypothesized
that young patients have less cerebral atrophy that could
compensate more difficultly to positional traction on in-
tracranial structures and intracranial and meningeal vaso-
dilation [11].

Moreover, we first confirmed that the PLPH incidence
is greater among females [8]. In our cohort, women also
showed a more persistent headache lasting till 1 week
more frequently than men. Secondly, we evidenced that
patients with a personal history of headache presented
more frequently with PLPH, as already described [8].
Family history and previous LP were not relevant, differ-
ently from other authors [12]. Notably, a final diagnosis
of MS was not associated with a higher risk of PLPH.

In conclusion, a diagnostic spinal tap performed on a daily
admission inMSwork-up is confirmed to be a safe procedure.
The first 48 h after the maneuver are at higher risk of PLPH,
which occurred in more than half of the patients. Headache
may persist up to a week. Only few patient-related features
(younger age and female gender) predicted the onset of PLPH,
whereas a final diagnosis of MS did not.

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.
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