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Abstract

Background: Rapid recurrence of a new cluster headache attack following oxygen treatment was named the ‘rebound
effect’ by Kudrow (1981). It has never been studied properly. To study this effect, we defined it as a more rapid than usual
(for the individual patient) recurrent cluster headache attack after complete relief following oxygen therapy, or an
increase in the number of attacks per 24 hours while using oxygen therapy as acute attack treatment. We reviewed
the literature and searched our cluster headache study databases.

Case series: In our eight patients with rebound cluster headache, the effect was experienced following 87.5% of oxygen
treated attacks. Duration until the next cluster headache attack was on average 894 minutes shorter and frequency was
on average |.6 cluster headache attacks per day higher than without oxygen therapy.

Conclusion: Although the 1981 trial reported a prevalence of 25%, rebound cluster headache following oxygen therapy is
rarely reported nowadays. This may be due to better techniques in oxygen application, the use of higher oxygen flow
rates or underreporting. The few literature data and data on our eight patients did not provide clues about the mech-

anism of the rebound effect. Further study, applying the proposed definition, seems useful.

Keywords

Cluster headache, oxygen therapy, oxygen response, rebound effect, recurrent headache

Date received: |3 September 2010; revised: 17 April 201 |; accepted: | May 2011

Introduction

Oxygen has been used to treat cluster headache (CH)
attacks since 1952 (1). Not much is known about its
mechanism of action and why it provides a successful
or significant headache relief in 75-82% of the patients
using a flow rate of 68 1/min (2). Therefore, we carried
out a retrospective cross-sectional correlation study (2),
in which we assessed the characteristics that differenti-
ate between CH patients who respond to oxygen and
those who do not. Currently, this subject is being inves-
tigated further in a prospective study.

One of the observations from these studies was that
some patients reported a complete response to oxygen
within 15 minutes, but noticed rapid recurrence of a
new attack, giving the impression that oxygen only
postpones the attack. Such attacks return sooner than
attacks not treated at all. The phenomenon was
described in Kudrow’s 1981 oxygen trial and called
‘rebound headache’ (3). Given that the rebound effect
of oxygen therapy in CH patients has never been stud-
ied adequately, we studied the phenomenon by doing a

literature search and describing the patients we
observed. We therefore defined the rebound effect as
a more rapid than usual (for the individual patient)
recurrent CH attack after complete relief following
oxygen therapy, or an increase in the number of attacks
per 24 hours while using oxygen therapy as acute attack
treatment.

Case series

We describe four of 115 (3.5%) patients from our ret-
rospective study (2), three of 43 (7.0%) patients from
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our current prospective study and one outpatient, all of
whom reported a complete relief of a CH attack fol-
lowing oxygen therapy, followed by a more rapid recur-
rence of CH attacks or an increase in the attack
frequency. All patients used oxygen only as acute CH
attack treatment. One hundred percent oxygen was
applied using a non-rebreathing facial mask. Rebound
CH was reported spontaneously in the retrospective
study. In our current prospective study, we specifically
asked about a change in attack frequency after start of
oxygen therapy. Patients 4 and 8 (Tables 1 and 2) spon-
taneously reported a more rapid recurrent CH attack,
although attack frequency and time between the initial
and rebound CH attack were not reported. The outpa-
tient said that ‘In my opinion, oxygen seems to post-
pone about 50% of the CH attacks, finally leading to a
shorter period between the attacks which increase in
both duration and severity’. Patient and headache char-
acteristics and effectiveness of oxygen therapy are sum-
marized in Tables 1 and 2. Patients could clearly make
a distinction between a CH attack and interictal head-
ache. On average, rebound CH was experienced in
87.5% of oxygen treated CH attacks (range
50-100%); the mean duration until the next CH
attack was 39 minutes (range 0-120) when using
oxygen instead of 933 minutes (range 165-1440) with-
out using oxygen; the mean frequency was 4.1 CH
attacks/day (range 2-8) when using oxygen instead
of 2.5 CH attacks/day (range 0.5-7) without using
oxygen.

Discussion

A PubMed search did not provide additional informa-
tion about the rebound effect, except that most of those
referring to the phenomenon quoted Kudrow (3).
Searching the books The Headaches (4) and Cluster
headache syndrome (5) did not result in additional
references.

Kudrow (3) was the first to report the rebound effect
in 1981. Twenty-five percent of the patients, who ini-
tially responded well to 100% oxygen administered
through a facial mask at a flow rate of seven I/min
for 15 minutes, reported rebound CH (3). Mathew
experienced that a number of patients responding to
oxygen reported having recurrent headache within a
short time, for which repeated oxygen administration
was required (6). Torelli and Manzoni described the
rebound effect as a ‘reappearance of pain after
1-2hours of oxygen inhalation’ (7). It is not clear for
what reason they chose this time limit.

Using our definition, we found seven patients in our
combined study group of 158 patients (4.4%) who
reported the rebound phenomenon, which is much

less than the 25% reported by Kudrow (3). Possibly,
the phenomenon occurs more rarely because of better
techniques in applying oxygen or because of the ten-
dency to increase the oxygen flow rate. Another expla-
nation may be that patients are rarely interviewed
about the phenomenon, as might have been the case
in our retrospective study.

Recurrence of CH attacks has been reported in long-
term (8) as well as short-term (9) treatment with sub-
cutaneous sumatriptan. In the latter, sumatriptan pro-
vided ‘relief” (in one patient) or ‘complete relief’ (in five
patients) within 5 minutes following subcutaneous
administration, but the CH attack frequency increased
to 150-1100% of its original frequency. The increased
attack frequency occurred already after 48 hours in one
patient and after the second dose in another. The attack
frequency also showed a linear relationship with the
number of sumatriptan injections per 24 hours.
Owing to the high number of CH attacks, sumatriptan
quickly became overused. Rossi et al. state that the
increased CH attack frequency suggests a drug-induced
event, probably because of the short-lasting effect of
subcutaneous sumatriptan (9). The rebound effect of
oxygen therapy was also experienced immediately by
three of our patients, and therefore seems to occur as
early as in sumatriptan use. Six of our eight patients
had used triptans at some point, and none of them
experienced rebound CH following their use. It is not
known whether patients experiencing rebound follow-
ing use of subcutaneous sumatriptan are more prone to
rebound following oxygen therapy.

Taken together, these preliminary data on the
rebound effect following sumatriptan and oxygen use
in CH patients suggest an effect of specific substances
with a short half-life. Because of the immediate devel-
opment of rebound CH after the first use of oxygen
therapy in three patients, rebound CH is not (only)
the result of medication overuse or tachyphylaxis,
which would be more likely after intake over longer
periods.

As mentioned earlier, we hypothesize that oxygen
flow rates may play a part in the effectiveness of
oxygen therapy, as four out of the six patients with
known oxygen flow rates who experienced rebound
CH used an oxygen flow rate of 7.0 1/min or less. The
effectiveness of use of high oxygen flow rates (12-15 1/
min) was recently reported by Rozen (10) and Cohen
et al. (11). Cohen et al.’s trial did not report a rebound
effect; the investigators (11) asked the patients to report
the time between achievement of a pain free state
and the next attack, but only few data points were
obtained, for which reason they did not study it further
(personal communication by P. Goadsby, 25 August
2010). Further research on this subject is obviously
necessary.
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Conclusion

Rebound CH following oxygen therapy has rarely been
reported in the literature since it was mentioned to
occur in 25% of the patients in Kudrow’s 1981 trial
(3). The phenomenon may have occurred more rarely
since, because of better techniques in applying oxygen
or because of the tendency to increase the oxygen flow
rate. Another explanation may be underreporting. To
identify patients with rebound CH following oxygen
therapy, we defined this rebound effect as a more
rapid than usual (for the individual patient) recurrent
CH attack after complete relief following oxygen ther-
apy, or an increase in the number of attacks per 24
hours while using oxygen therapy as acute attack treat-
ment. We believe rebound CH following oxygen ther-
apy deserves more attention and should be asked about
when treating CH patients with oxygen. Given that
little is still known about the origin and the develop-
ment of the rebound effect, more prospective research
on this subject is obviously necessary, in particular on a
possible relationship between oxygen flow rates and
rebound CH.
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