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Postdural puncture
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Purpose: Previous studies have not determined the correlation between dural puncture and postural headache in
paediatric patients. Furthermore, no studies have evaluated the correlation between atypical headache and dural punc-
ture in the paediatric population. Therefore, we prospectively analyzed the incidence of typical postdural puncture
headache (PDPHA) and atypical headache in paediatric oncology patients following dural puncture.

Methods: The study population consisted of 66 paediatric patients undergoing 128 consecutive procedures, includ-
ing 99 lumbar punctures and 29 bone marrow aspirations without concomitant lumbar puncture. Patients were
prospectively randomized into four groups: Group |, preteens (< 13 yr) undergoing lumbar puncture, Group li, ado-
lescents (13-21 yr) undergoing lumbar puncture, Group lil, preteens undergoing bone marrow aspiration, and Group
IV, adolescents undergoing bone marrow aspiration. The presence and description of headache was documented
immediately after dural puncture or bone marrow aspiration, and on post-procedure days # |, 3 and 5 by personnel
blinded to the type of procedure.

Results: There was an increase in the incidence of headache (9. 1%} after lumbar puncture in patients < 21 yr rela-
tive to patients undergoing bone marrow aspiration (P < 0.05). No difference was found between the incidence of
typical PDPHA after dural puncture in preteens and adolescents. There was also no difference in the incidence of atyp-
ical headache after dural puncture or after bone marrow aspiration among preteens and adolescents.

Conclusions: Paediatric patients experience an increased incidence of typical postdural puncture headache after dural
puncture compared with age-matched patients undergoing bone marrow aspiration only. Atypical headache is relatively
common in the paediatric population after dural puncture or bone marrow aspiration.

Objectif : Les études antérieures riont pas établi de corrélation entre la ponction durale et la céphalée posturale chez
les patients pédiatriques. En outre, aucune étude de cette population n'a évalué le lien entre la céphalée atypique et la
ponction durale. Par conséquent, a la suite d'une ponction durale, nous avons analysé de fagcon prospective ['incidence
d'une céphalée de ponction postdurale (CPPD) typique et atypique chez des patients d'oncologie pédiatrique.

Meéthode : La population de I'étude était constituée de 66 patients de pédiatrie subissant 128 examens consécutifs,
comprenant 99 ponctions lombaires et 29 ponctions médullaires sans ponction lombaire concomitante. Les patients
ont été répartis au hasard en quatre groupes de facon prospective: Groupe | de pré-adolescents (< 13 ans) subissant
une ponction lombaire; Groupe !l d'adolescents (13-21 ans) subissant une ponction lombaire; Groupe |l de pré-ado-
lescents inscrits pour une ponction médullaire et Groupe IV d'adolescents pour une ponction médullaire. La présence
de céphalée a été vérifiée et décrite immédiatement aprés la ponction durale ou la ponction médullaire et |, 3 et S
jours suivant les interventions par du personnel qui ignorait le type de technique employé.

Reésultats : Il y a eu une incidence accrue de céphalée (9,1 %) a la suite de la ponction lombaire chez les patients <
21 ans par rapport aux patients qui ont subi une ponction médullaire (P < 0,05). Aucune différence nest apparue dans
lincidence de CPPD typique aprés une ponction lombaire chez les pré-adolescents et chez les adolescents. Il n'y avait
pas non plus de différence dans l'incidence de céphalée atypique aprés une ponction durale ou une ponction médul-
laire parmi les pré-adolescents et les adolescents.

Conclusion : Les patients de pédiatrie ont connu une incidence accrue de céphalée de ponction postdurale 3 la suite
d'une ponction durale quand on les compare aux patients du méme dge qui ont subi une ponction médullaire seule-
ment. La céphalée atypique est relativement fréquente dans la population pédiatrique aprés une ponction durale ou
une ponction médullaire.
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UMBAR puncture is required for a variety

of diagnostic and therapeutic purposes, and

it is also a common route of anaesthetic

administration. However, post-dural punc-
ture headache (PDPHA) may occur after lumbar punc-
ture. The classic type of postdural headache is frontal
or occipital in distribution, exacerbated by head ¢leva-
tion, and may be associated with nuchal stiffness, nau-
sea, vomiting, tinnitus, or blurred vision.!S Although
PDPHA has been characterized in adults 512 few
studies have addressed the incidence of PDPHA in
paediatric patients.’3!® Moreover, wide discrepancies
in the incidence (3-78%), severity and definition of
PDPHA in the paediatric population suggest the need
for clarification. Furthermore, there is a widespread
belief that PDPHA does not occur in children less
than ten years of age.!”>'® The primary purpose of this
study was to examine prospectively the incidence of
classic PDPHA in pacdiatric patients undergoing lum-
bar puncture.

Atypical headache also occurs after dural puncture.
These atypical PDPHAs are characterized by the
absence of exacerbation upon standing or sitting.181?
Atypical headaches have been described in studies of
PDPHA involving adult patients with an incidence
ranging from 4-17%.2%-2¢ However, only one previous
study has attempted to identify the incidence of these
headaches after dural puncture in paediatric patients.!*
The second purpose of this study, therefore, was to
establish the incidence of atypical PDPHA in paedi-
atric patients following lumbar puncture, and compare
this with that in paediatric patients undergoing bone
marrow aspiration without lumbar puncture.

Methods

Institutional IRB approval was obtained for 66 paedi-
atric patients presenting for 128 consecutive proce-
dures in the paediatric oncology suite, consisting of 99
dural punctures or 29 consecutive bone marrow aspi-
rations without concomitant dural puncture. Parental
consent for follow-up questioning was obtained prior
to each procedure. Patients with acute or chronic
sinusitis, a headache upon presentation for the proce-
dure, a history of recurrent, chronic headache, or
patients receiving chronic pain medication were
excluded from the study. The paediatric patients were
prospectively divided into four groups based on age
and type of procedure (Table I). Group I consisted of
patients < 13 yr (preteens) undergoing dural punc-
ture. Group II consisted of patients 13-21 yr (adoles-
cents) undergoing dural puncture. Group III consisted
of 14 patients < 13 yr of age who underwent bone
marrow aspiration only. Group IV consisted of 9 ado-
lescent patients 13-21 yr of age who underwent bone
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marrow aspiration only. Dural punctures were per-
formed with 20 or 22 gauge needles by senior haema-
tology/oncology fellows (Table I). Five to 10 ml of
cerebrospinal fluid were routinely removed during
dural puncture. Intrathecal chemotherapy was admin-
istered to 87% of patients in Group I and 86% of
patients in Group II. The primary disease in the study
population was acute lymphoblastic leukaemia (Table
IT). Other diseases among the paediatric population
included lymphoma (8), Ewing’s sarcoma (4), neu-
roblastoma (2), idiopathic thromboéytopenia (2) and
aplastic anaemia (1).

All children were fasting for the procedure; the
ingestion of solid food was discontinued for eight hours
and clear liquid intake was prohibited for two hours
prior to the procedure. After the procedure, clear liquid
intake was not restricted. Anaesthesia for all procedures
consisted of intravenous sedation with midazolam-ket-
amine or midazolam-alfentanil-propofol while main-
taining spontancous ventilation. Routine monitors
included ECG, non-invasive blood pressure, continu-
ous pulse oximetry, and precordial stethoscope.
Supplemental oxygen was provided as needed to main-
tain oxygen saturation >97%. Following dural puncture
or bone marrow aspiration, patients were discharged
home or admitted to the inpatient paediatric haematol-
ogy/oncology ward as indicated by their post-proce-
dure status and need for further diagnostic evaluation
or treatment. At the time of discharge /transfer, the fol-
lowing data were collected: 1) behaviour, 2) the pres-
ence/absence of headache, 3) description of headache
(if headache was present), and 3) additional medication
administered.

Anaesthesia personnel, blinded to the type of proce-
dure, contacted parents by telephone on post-proce-
dure days 1,3, and 5 to discuss the previous 24-48 hr
events. Behaviour, activity level, appetite, and the pres-
ence of nuchal rigidity or headache were investigated
during these telephone interactions, which permitted
better distinction of classic PDPHA and associated
symptomatology from atypical headache. A classic
PDPHA was diagnosed if the headache was aggravated
by sitting or standing in children over two years. In
patients two years of age or less, a PDPHA was diag-
nosed by refusal to remain sitting in association with
cranky behaviour, decreased activity, or nuchal rigidity.
Atypical headaches were only defined in children over
two years. These were headaches which had no postur-
al component and had other apparent causes (dehydra-
tion, viral syndrome).

For statistical analysis, more structure was incorpo-
rated into the data analysis. With the four groups rep-
resenting a crossing of presence/absence of dural
puncture with age category, a 2x2x3 table was con-
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TABLE I Demographic characteristics and spinal needle gauge
Age Sex Needle size
Group Paticnts (n) Procedures (n) median range M F 20g 22g
1 33 70 4 2-11 52 18 7 63*
11 10 29 16 13-21 17 12 16 13
111 14 15 6 2-12 13 2 — —
v 9 14 14 13-19 4 10 — —

* P < 0.05; 20 vs 22 gauge

TABLE II Oncologic diagnoses in the paediatric study population

Group Diagnosis
Leukaemin Other

I 62 8

I 29 -

11 8 7

v 12 2

TABLE IIT Incidence of post dural puncture headache (pdpha)
and atypical headache among paediatric oncology patients

Number of Procedures PDPHA  Atypical headache

M F M F
Group 1 70 3 1 6 7
Group II 29 2 3 3 2
Group III 15 - - 1 0
Group IV 14 - - 2 0

structed. Log-linear models are typically fitted to
three-dimensional tables: in this case a model assum-
ing no associations among variables and another that
permits expression of a headache ws dural puncture
association were constructed. The test was also pre-
sented in simplified form by combining the classic
PDPHA with the atypical headaches, producing a
2x2x2 table. Both three-dimensional tables are con-
structed from the data in Table III. Log-likelihood G2
statistics, which follow an approximate chi-square dis-
tribution were obtained from BMDDP4F software (Los
Angeles, CA). Chi- square analysis was performed for
these statistical comparisons. Statistical significance
was defined as P < 0.05.

Results

There was no difference in patient age (Table I) between
Groups I and III (pretcens) or between Groups IT and
IV (adolescents). Group I consisted of 33 children with
a median age of four years who underwent 70 dural
punctures, while Group II consisted of 10 children with
a median age of 16 yr who underwent 29 dural punc-
tures. Group III consisted of 14 patients with a median
age of six years who underwent bone marrow aspiration
only, and Group IV consisted of nine patients with a

median age of 14 yr, who also only underwent bone
marrow aspiration. There was increased utilization of 22
gauge spinal needles relatve to 20 gauge needles in
Group I (P < 0.05); in Group II the incidence of dural
puncture with 20 and 22 gauge needles was similar
(Table I). In 77% of patients in Group I and 52% of
patdents in Group II dural puncture was successful on
the first attémpt. More than three attempts were
required for successful dural puncture for 7% of patients
in Group I and 17% of patients in Group II.

The incidence of headache after dural puncture was
increased compared with the coincidence of headache
after bone marrow aspiration (P < 0.05). The inci-
dence of PDPHA associated with lumbar puncture
was 9.1% with an incidence of 5.7% for patients in
group I and 17% for patients in group 1I (Table III).
The incidence of classic PDPHA experienced by
patients in group I was not different from that experi-
enced by patients in group II. No classic PDPHA
occurred in patients in group III or IV.

The incidence of atypical headache after lumbar
puncture was similar between patients in group I (pre-
teens, 18.6%) and in group II (adolescents, 17.2%)
(Table IIT). One patient experienced an atypical
headache after bone marrow aspiration in Group III
(7.1%) and two patients experienced atypical headaches
after bone marrow aspiration in Group IV (22.2%).
The incidence of atypical headache was not increased
in patients who underwent dural puncture.

Discussion

We prospectively evaluated the incidence of PDPHA
and atypical headache following dural puncture in
paediatric patients and compared the incidence of
headache with that in paediatric patients undergoing
bone marrow aspiration. The unique findings from
this study were three-fold: 1) there was an increased
incidence of headache in paediatric patients undergo-
ing dural puncture compared with patients undergo-
ing bone marrow aspiration, 2) the incidence of
PDPHA was similar in preteens and adolescents, and
3) the incidence of atypical headache was not
increased after dural puncture in paediatric patients.
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The incidence, onset and severity of PDPHA in
adults has been well studied.631%2027 In general,
female sex, large spinal needles, and decreased age are
associated with an increased incidence of PDPHA in
adults.'8:20-22.28.29 However, few studies have evaluated
and characterized PDPHA in children. Moreover,
paediatric studies have yielded wide discrepancies in
the incidence and severity of PDPHA. In two separate
studies no PDPHA was observed in patients < 10 yr of
age utilizing #20 and #22 gauge needles.!” The inci-
dence of PDPHA in other studies ranged from 3 to
78%.1315 In the present study, PDPHA occurred in
5.7% of pre-teen patients and in 17% of adolescents.
Differences in the incidence of PDPHA in paediatric
studies may, in part, be the result of methodology for
data acquisition. Previous studies utilized postal ques-
tionnaires that were filled out by the parents over a
variable number of days. In the present study, parents
were directly contacted and questioned on days 1, 3
and 5 after lumbar puncture, which may result in
improved specificity for detecion of PDPHA and
allow for clarification of headache presentation, espe-
cially in young children. In addition to the type of fol-
low-up, other factors that may contribute to observed
differences in paediatric PDPHA among studies include
the number of days studied post-puncture, the num-
ber of patients studied, the removal of various quanti-
ties of cerebrospinal fluid, the gauge and type of spinal
needle, exclusion criteria and age distribution.
Although 90% of PDPHASs occur within the first three
days after dural puncture, it is necessary to evaluate
patients for at least five days post-puncture since the
onset of PDPHA can be delayed.’

The incidence of PDPHA in the present study was
similar in pre-teens (5.7%) and adolescents (17%).
However, the sample size of Group II was less than half
that of Group I and patient numbers may have been too
small to detect a difference, resulting in a Type II error.
Although, there was an increased number of dural
punctures performed with #22 gauge needles in the
pre-teen population, there was no evidence that this
affected the incidence of headache. A logistic regression
analysis with headache as the response was performed
and needle gauge was not a significant covariable. This
held true whether the analysis was done for PDPHA (P
= 0.97), or for all headaches (P = 0.55). However, diag-
nosis of PDPHA in the preverbal child is difficult and
may result in underestimating the true frequency of
PDPHA in a child less than 2 years of age. It was not
possible to enroll additional paediatric patients in the
headache study due to a declining patient census and,
therefore, the possibility of a Type II error in the analy-
sis of PDPHA between Groups I and II is impossible to
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exclude. This study, therefore, illustrates that PDPHA
commonly occurs following dural puncture, even in
paediatric patients < 12 yr of age.

The incidence of atypical headache was also exam-
ined in paediatric patients who underwent dural punc-
ture and compared with that in patients who underwent
bone marrow aspiration only. Atypical headache includ-
ed all headaches other than PDPHA. Classification of
atypical headache according to diagnosis (ie. tension »s
migraine) may have provided more useful informa-
tion. Only one previous study has examined atypical
headache following dural puncture in children.!*
Although the incidence of atypical headache in the
present study was not increased after lumbar puncture,
the incidence of atypical headache was higher than
reported by Bolder in which atypical headache after
lumbar puncture was 14% for pre-teens, but did not
occur in the adolescent population.!* In contrast, in
the present study, the incidence of atypical headache
was 18.6% for pre-teens and 17.2% for the adolescent
population. In adult studies of atypical headache after
lumbar puncture, the incidence ranges from 2.5 to
14%, with most studies reporting in the 4-7%
range.'81921-26 The increased incidence of atypical
headache in the present study may be due to study
design in which direct verbal contact was initiated
with parents on days 1, 3 and 5 for interrogation
about headache symptomatology. Morcover, the
administration of intrathecal chemotherapeutic agents
in 86% of patients in the present study may have con-
tributed to the higher incidence of atypical headache.
It is important to note that atypical headache was also
prevalent in patients who underwent bone marrow
aspiration only. Other factors that probably con-
tributed to the development of atypical headache
include anaesthesia and the chronic disease process.
Thus, the results from this study illustrate that atypical
headache occurs frequently in the paediatric popula-
tion after both dural puncture and bone marrow aspi-
ration, which suggests that directed questioning for
headache symptoms is warranted after these proce-
dures to facilitate treatment.

Since patients underwent repeat procedures, a
headache with the first experience may have biassed the
results of subsequent procedures. In Group I there was
one repeat PDPHA and one repeat atypical headache.
In both cases, the children also underwent several pro-
cedures without headache. In Group III and IV there
were no repeat headaches. However, in Group II one
child had a repeat PDPHA, and no procedure without
PDPHA. It is possible, especially in the adolescent pop-
ulation, that an initial headache may have biassed the
patient during subsequent procedures.
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In summary, PDPHA occurs commonly in the pae-

diatric population, including patients under the age of
12 years. Atypical headache is also prevalent in paedi-
atric oncology patients undergoing lumbar puncture
and occurs frequently in paediatric patients undergo-
ing bone marrow aspiration only. The observation
that paediatric patients experience both PDPHA and
atypical headache after lumbar puncture may not be
common knowledge among paediatricians and other
paediatric primary care givers, which may necessitate
educational intervention by anaesthetists.
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