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Abstract We report a case of prolonged post-dural punc-
ture headache (PDPH) in a patient with panic disorder. A
41-year-old woman received spinal anesthesia for interstitial
cystitis. She noticed headache after surgery but did not report
it to her doctor. As her headache worsened, she was read-
mitted to the hospital and diagnosed with PDPH 1 month
after surgery. She had panic disorder, controlled by treatment
with a selective serotonin reuptake inhibitor, sertraline.
Conservative treatments were performed for 1 week, but her
headache persisted. Successful resolution of PDPH was
achieved following two epidural blood patch applications. A
recent study showed that the duration of PDPH was prolonged
with a history of depression. Therefore, we conducted a
reverse translational experiment to investigate the effects of
sertraline on the production of cerebrospinal fluid (CSF) in
rats. Our results demonstrated that a clinically relevant dose
of sertraline decreased the production of CSF. Our findings
imply that treatment with sertraline may have contributed to
the development of prolonged PDPH in this case.
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We encountered a patient with prolonged severe post-dural
puncture headache (PDPH) who had panic disorder con-
trolled by treatment with a selective serotonin reuptake
inhibitor (SSRI), sertraline. Here, we describe and discuss
our case with the results from an animal experiment.

The patient was a 41-year-old woman for whom bladder
distension was scheduled for the treatment of interstitial
cystitis. Spinal anesthesia (L4-L5 level) was applied by a
fellow of the Japanese Society of Anesthesiologists using a
25-gauge Quincke needle. Mild headache developed after
surgery, but the patient did not report it, and she was dis-
charged 2 days later. Urinary bladder symptoms were
improved when she visited the outpatient clinic of the
urology department 2 weeks after discharge. She did not
complain of the headache at this time, but she was aware of
it. Later, the headache gradually exacerbated, and it became
difficult to work (office work). Thus, she revisited the
urology department 1 month after surgery and was referred
to our department. On examination, postural headache
mainly in the occipital region was noted; it was aggravated
in standing and sitting positions and remitted in recum-
bency. It was occasionally accompanied by nausea. The
patient was diagnosed with prolonged severe PDPH and
admitted. She had a past medical history of panic disorder,
and had been under treatment with an oral selective sero-
tonin reuptake inhibitor (SSRI), sertraline hydrochloride
(50 mg/day), for depression-like symptoms for 7 years. The
psychotic symptoms had been stable during the past several
years, with no problems in daily or social activities.

After admission, conservative treatment with rest,
transfusion (2,500 ml/day), oral caffeine (300 mg divided
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into three doses), and acetaminophen (400 mg/dose) was
initiated. Because no improvement was obtained, a 20-ml
epidural blood patch (EBP) was applied at the L3-L4 level
on day 7 after admission. The headache markedly
improved immediately after EBP, but the effect was lost
within several hours. As postural headache persisted, the
second EBP was similarly applied on day 14. Her headache
remitted thereafter, although a heavy-headed feeling
remained, and the patient was discharged on day 17. On
head magnetic resonance imaging (MRI), no hemorrhage
or tumorous lesion was observed.

The pathogenesis of PDPH is currently thought to be
caused by cerebrospinal fluid (CSF) leakage [1]. The mean
duration of PDPH is ~5 days, and it spontaneously remits
within 1 week in most patients without any treatment [2].
In our patient, however, 1 month had passed after dural
puncture when PDPH was diagnosed. Similar to this case,
several cases of spinal anesthesia-induced PDPH persisting
for several months or years without initial treatment have
been reported [3-6]. All these published previous reports,
as well as our case, showed that PDPH was resolved by
EBP, although the mechanism of prolonged PDPH remains
unclear.

Recently, van Oosterhout et al. [7] prospectively
investigated the PDPH developmental pattern in patients
who underwent dural puncture and observed an association
between PDPH and a past medical history of depression.
Interestingly, a past medical history of depression was
involved in the prolongation, but not the incidence, of
PDPH [7]. However, the underlying mechanisms of this
relationship remain to be elucidated. On the other hand,
previous studies have showed that serotonergic signaling
could decrease the production of CSF [8, 9], which is also
associated with the pathogenesis of PDPH. In our case,
therefore, we suspect that the sertraline may be one
potential causal factor for prolonged PDPH. To confirm
this hypothesis, we decided to investigate the effects of
sertraline on the production of CSF in rats after approval
from the Kochi University Animal Experiment Committee.

Male Wistar rats (6 weeks old, body weight 145-180 g)
were used in this study. The production of CSF was
assessed as previously described, with slight modifications
[10]. Under pentobarbital (30 mg/kg, intraperitoneal)
anesthesia, the head was fixed at a 30° head-up position
using a stereotaxic apparatus. Body temperature was
monitored by a rectal probe and maintained at around
37 °C by a heating lamp throughout the experiment under
anesthesia. Pulse rate, arterial oxygen saturation, and mean
arterial blood pressure were also measured noninvasively.
After suboccipital craniotomy, the cisterna magna was
exposed. After confirming complete hemostasis, a 3 x 15
mm filter paper, weighed beforehand, was inserted into the
cisterna magna to absorb CSF (Fig. 1a). The filter paper
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Fig. 1 Measurement of cerebrospinal fluid production in rats.
a Photograph of experimental model. A filter paper is placed in the
exposed cisterna magna. The influence of acetazolamide (b) and
sertraline (c¢) on time-course changes in cerebrospinal fluid (CSF)
production is shown. Mean increase (+standard deviation) in filter
paper weight over 5 min is presented as cerebrospinal fluid produc-
tion (n = 6 in each group). Statistical analyses were performed using
a two-way analysis of variance with repeated measures (*p < 0.05)

was replaced every minute, and the increase in the weight
was measured as an index of CSF production. Stable CSF
production could be recorded (Fig. 1b). The CSF volume
was significantly reduced by pretreatment with a carbonate
dehydratase inhibitor, acetazolamide (5 mg/kg, intraperi-
toneal), which inhibits CSF production (Fig. 1b). Next, the
influence of sertraline on the production of CSF was then
investigated. In rats treated with sertraline at the estimated
clinical dose for humans (10 mg/kg/day, intraperitoneal)
daily for 2 weeks, the production of CSF was significantly
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decreased compared to that in control rats treated with the
solvent (dimethyl sulfoxide, DMSO; Fig. 1c). There were
no significant differences between the groups for arterial
oxygen saturation level, pulse rate, and mean arterial blood
pressure during the experimental procedure. Although our
animal experiment cannot be directly translated to humans,
the current findings suggest that oral SSRI-induced
reduction of CSF could contribute the development of
prolonged PDPH. Most of the currently used antidepres-
sants, not limited to SSRI, are known to increase serotonin
concentration in the brain [11]. Therefore, our finding
implies that a similar mechanism might be involved in the
relationship between a past medical history of depression
and persistence of PDPH. Further clinical or epidemio-
logical investigations should be necessary to confirm our
current speculation.

In conclusion, we encountered a patient under treatment
with an oral SSRI for panic disorder who developed per-
sistent PDPH. Accumulated information and the results of
the animal experiment suggested that oral SSRI-induced
reduction of CSF production may be involved in the
pathogenesis of prolonged PDPH.
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