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Abstract

Background: The clinical features and disease courses of primary stabbing headache (PSH) are diverse. We aimed
to identify distinct clinical patterns of PSH.

Methods: We prospectively screened consecutive first-visit patients who presented with stabbing headache at the
Samsung Medical Centre Headache Clinic from June 2015 to March 2016. Demographics, headache characteristics,
and disease courses were prospectively evaluated. After discerning factors related to the chronicity at the time of
presentation, clinical patterns were identified based on the frequency (daily vs. intermittent), clinical course (remitted or
not), and total disease duration (<3 or >3 months).

Results: In the 65 patients with PSH included in this study, monophasic (n = 31), intermittent (n = 17), and chronic daily
(n =12) patterns were identified. The median disease durations were 9 days for monophasic PSH, 9 months for chronic
daily PSH, and 2 years for intermittent PSH. The features of monophasic PSH were greater severity, single and side-locked
locations, more attacks per day, daily occurrence, and good treatment response. Chronic daily PSH was associated with
female predominance, longer-lasting stabs, and multiple or migrating locations on bilateral or alternating sides. The
characteristics of intermittent PSH included female predominance and sporadic stabs with less intensity.

Conclusions: Our study demonstrated distinct clinical patterns of PSH. In addition to help early recognition of disease, our
findings suggest different pathophysiologic mechanisms. Future prospective studies are required to reveal the etiologies of

these different PSH patterns and their optimal treatment strategies.
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Background

Primary stabbing headache (PSH) is a primary headache
disorder characterised by transient and localised pain
attacks occurring as either a single stab or series of stabs
[1]. Since this disorder was first described as “ophthal-
modynia periodica” in 1964, the nomenclature was re-
vised to PSH in the second edition of the International
Classification of Headache Disorders (ICHD-2) [2]. The
diagnostic criteria for PSH have recently been revised in
the ICHD 3rd edition beta version (ICHD-3 beta),
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particularly regarding the location of the pain and asso-
ciated symptoms [3]. Most PSH patients have very brief
attacks [4-7]. Migraineurs often have PSH, during or
independently from migraine attack [8]. PSH is one of
indomethacin-responsive headaches. Currently, the path-
ophysiologic mechanisms of PSH are not fully under-
stood. Although most PSH are idiopathic and benign,
secondary causes have been reported [9, 10].

While PSH is common in population-based subjects, a
diagnosis of PSH is relatively infrequent in clinic-based
studies [4, 5, 11]. Less impact on daily life and self-
limiting nature of PSH might be a reason for not visiting
a clinic [8]. However, patients visiting a headache clinic
may have different features. Variable disease durations
and attack frequencies have been reported in different
clinic-based cohorts with PSH [5, 12]. To date, the
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clinical patterns and related clinical outcomes have not
been systematically examined in prospective studies. The
identification of clinical patterns is useful for the diagno-
sis of primary headache disorders [13, 14]. Furthermore,
clarifying the clinical characteristics of the different clin-
ical courses can provide insight into the underlying
pathophysiology of the disease. In the present study, we
aimed to investigate the clinical patterns of PSH and
related characteristics.

Methods

Patient selection

We prospectively screened consecutive first-visit patients
who presented with stabbing headaches at the Samsung
Medical Centre Headache Clinic from October 2015 to
December 2016. Patients were screened even when their
stabbing headache was not the main purpose of their
visit. Of the patients who agreed to participate in this
study, those who were diagnosed with ICHD-3 beta 4.7
PSH were included. Patients were excluded if any pri-
mary or secondary headache disorders other than PSH
were diagnosed at the first or follow-up visits. When the
patients reported the persistence of localised stabs in the
occipital nerve territory, they were assessed for any ten-
derness or response to occipital nerve blocks in order to
exclude occipital neuralgia. The Samsung Medical Cen-
ter Institutional Review Board has approved this study.

Evaluations
Before the screening, all patients completed standard
questionnaires regarding their demographics, headache
characteristics and medical and social histories. When
patients were identified to have any headaches of stab-
bing nature, they were asked to participate this study.
Two investigators (M.J.L. and H.A.C.) interviewed all of
the patients with a structured questionnaire that was
specifically designed for assessing stabbing headaches.
The questionnaire included questions on the duration,
frequency, onset, evolution, and previous history of
stabs; accompanying PSH-specific symptoms, such as
allodynia, jolts, and body jabs; and differentiating symp-
toms, such as skin rash. Premorbid migraine was self-
screened with ID-migraine™ and confirmed by the
investigators [15]. Physician-diagnosed depression, anx-
iety, and panic disorders were self-reported by patients.
Insomnia was also self-reported. Stress perceptions dur-
ing the previous 3 months prior to visit were evaluated
with numeric rating scales of 0 — 100, modified from
Schramm et al. [16]. The patients were followed by the
investigators with a follow-up questionnaire that evalu-
ated their clinical outcomes and treatment responses.
The diagnoses of PSH were made based on the ICHD-
3 beta criteria for 4.7 Primary Stabbing Headache [1].
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Brain or cervical imaging studies were performed when
clinically required to exclude secondary causes.

Determination of disease course

Remission was defined as the complete resolution of
headaches for more than 14 days for patients with daily
PSH and more than twice the average interval of stabs
in patients with non-daily PSH. If the patients’ symp-
toms already remitted before the first visit, the clinical
course was considered remitted without follow-up. Clin-
ical courses of patients with persistent symptoms were
determined when followed up for >14 days. Follow-up
was terminated when the patients showed remission.
After excluding three patients with <14 days of follow-
up, the median duration of follow-up was 60 days
(range, 14 — 325). If the patient’s symptoms were too
infrequent to detect remission (i.e.,, 2—3 attacks per
year) during the follow-up period, the clinical courses
were determined at the investigator’s discretion. The
total duration of disease is presented as the number
of days since symptom onset to the last attack re-
gardless of treatment.

Pattern identification

The occurrence pattern and disease course were used to
identify the clinical patterns. In patients in remission
and total disease durations less than 3 months, the clin-
ical course was considered monophasic. The pattern
could not be determined in unremitted patients with
total disease durations less than 3 months. Patients with
total disease durations over 3 months and daily stabs
were characterised with a chronic daily pattern. In pa-
tients with a chronic daily pattern, a chronic progressive
pattern was identified if the frequency, severity, or extent
increased. An intermittent pattern was defined as the
non-daily occurrence of stabs, without predefined fre-
quency criteria. Patients with intermittent patterns
were diagnosed with clustering or sporadic patterns
based on the daily stab occurrence pattern. A clinical
pattern was considered distinct if 10 or more patients
had a similar course.

Statistical analysis

Chi-square and Fisher’s exact tests were used to com-
pare categorical variables among the groups, while
Student’s t-tests and Mann—Whitney tests were per-
formed for group comparisons of continuous variables
according to their distribution. The statistical analyses
were performed with SPSS (version 18.0; IBM Corpor-
ation, Armonk, NY, USA). Differences were considered
significant at a two-tailed p value less than 0.05.
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Results

Study subjects

Among the 71 patients screened during the study period,
six were excluded because they had diagnoses other than
PSH at the baseline or follow-up visit (occipital neural-
gia, n = 1; trigeminal neuralgia, n = 2; postherpetic neur-
algia, n=1; active herpes zoster, n =1; and spinal cord
tumor, n =1). Finally, a total of 65 patients with PSH
were included in the analysis.

Patient characteristics

The demographics and headache characteristics of the
study subjects are listed in Table 1. Our study subjects
showed a female preponderance (69.2%) and wide range
of age (median, 54 years; range, 25-83). The symptoms
occurred as a pattern of single (15.4%) or series (84.6%)
of stabs. The majority of patients showed a daily occur-
rence (72.3%), but an intermittent pattern of occurrence
on a monthly (12.4%) or yearly (13.8%) basis was also
reported. A history of stabbing headache before the
index event was reported for 14 (21.5%) patients.

Disease courses

The total disease durations were widely distributed (me-
dian, 40 days; range, 1-13,170 days; Fig. 1). When the
disease durations were stratified into 2-week strata, two
peaks in the lowest and highest strata were observed
(Fig. 2). Remission was achieved in 28 (43.1%) patients,
while 37 (56.9%) patients showed persistent symptoms.
The mode of remission was spontaneous in 17 (45.9%)
patients and due to pharmacologic treatment in 20
(54.1%).

Demographics and headache characteristics of study
subjects were compared according to the chronicity of
the PSH at the time of presentation (Table 2). Patients
with acute/subacute PSH (n =41) had a more severe (p
=0.012) and side-locked (p =0.044) stabs than patients
with chronic PSH (56.0%, p=0.068). Patients with

Number of patients
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Fig. 1 Distribution of the total disease durations
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Table 1 Patient characteristics
Age (y) 54 (25 - 83)
Female sex 45 (69.2%)
Disease duration prior 40 (1 - 13,140)
to visit (d)
Follow-up (d) 44 (3 - 325)
Total disease duration (d) 40 (1 - 13,170)
Severity 72 -10)
Duration (s) 1 (<1 -60)

Affected territory
(not exclusive)

Occipital nerve
Trigeminal nerve
Multifocal
Side
Side-locked
Bilateral or alternating
Migrating location
Stab frequency per day
1 (sporadic stab)
2-10
10 - 30
30 - 100
> 100
Pattern of occurrence
Daily
Intermittent
A few per month
A few per year
Premorbid migraine

Previous history of
stabbing headaches

Allodynia
Jolt
Bodily jab
Prognosis
Remission
Persistence
Mode of complete remission
Spontaneous
By treatment
Treatment
Indomethacin
Prednisolone
Gabapentin

Tricyclic antidepressants

55 (84.6%)
8 (12.3%)
16 (24.6%)

45 (69.2%)
20 (30.8%)
15 (23.1%)

15.4%)
40%)
15.4%)
11 (16.9%)
8 (12.3%)

10 (
26 (
10 (
(

47 (72.3%)

9 (13.8%)
9 (13.8%)
27 (41.5%)
14 (21.5%)

24 (36.9%)
48 (73.8%)
8 (12.3%)

28 (43.1%)
37 (56.9%)

17 (45.9%)
20 (54.1%)

8 (12.3%)
11 (16.9%)
13 (20.0%)
6 (9.2%)

The data are presented as median (range) or number (%)
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Initial presentation: acute/subacute

Initial presentation: chronic

(n=41) (n=24)
N=5
Final disease duration <90 days Final disease duration >90 days
(n=36) (n=29)
Intermittent . _ Intermittent " _
Daily (n=36) (n=18) Daily (n=11)
Remission Non-remission Incomplete N=1
(n=28) (n=5) follow-up (n=3)
Monophasic . _ Intermittent Chronic daily
‘ (n=28) ‘ Undetermined (n=8) ‘ ‘ (n=17) ‘ (n=12)

Fig. 2 Algorithm of pattern identification

J

chronic PSH (n=24) had a female predominance (p =
0.015) and a lower frequency of attacks per day (p =
0.019). Most patients with acute/subacute PSH had daily
stabs (92.5%), while patients with chronic PSH had a
more intermittent pattern (p for trend < 0.001). Thirteen
(31.7%) patients with acute PSH had a history of PSH (p
=0.009) compared to patients with chronic PSH. The
prevalence of associated allodynia, jolts, and bodily jabs
did not differ between the two groups (p = 0.672, >0.999,
and 0.149, respectively). Other medical, psychiatric, and
social comorbidities did not differ between the groups.

Regarding the clinical course, patients with acute/sub-
acute PSH had a median disease duration of 15 (inter-
quartile range, 6-31) days. They showed a high rate of
remission (80.5%), which occurred either spontaneously
(51.5%) or as a result of pharmacologic treatment
(48.5%). All patients with remission had daily occurrence
of stabs at baseline. Five patients with initial acute/sub-
acute presentation progressed to chronic PSH (n=3
with daily stabs, n =2 with a few stabs per month; Fig. 2).
All the five patients already had more than 2 months of
disease duration at the first visit. Patients with chronic
PSH had a low rate of remission (16.7%) and longer dis-
ease duration (median, 1,139 days; interquartile range,
275-1,950). Although the number of patients in each
group was very small, the steroid response was more
prominent in patients with acute/subacute PSH (p =
0.015). Patients with chronic PSH showed a high
response rate (80.0%) to indomethacin.

Clinical patterns of PSH

The algorithm of pattern identification is shown in Fig. 2.
The typical patterns are illustrated in Fig. 3. Twenty-
eight patients exhibited the monophasic pattern
(Fig. 3a-b). In the monophasic group, 10 patients

(35.7%) recalled that they had a similar episode of PSH
which remitted before the index event (Fig. 3b;
monophasic-relapsing). An intermittent pattern was
observed in 17 patients (Fig. 3c—d). Among them, 10
patients showed a clustering of stabs (Fig. 3c), while 7
reported only sporadic stabs (Fig. 3d). Among the 12
patients with chronic daily PSH (Fig. 3e—f), a progressive
pattern was identified in six patients (Fig. 3f).

The characteristics of the patients with different clin-
ical courses are summarised in Table 3. The median dis-
ease durations were 13 days for monophasic PSH,
9 months for chronic daily PSH, and 2 years for inter-
mittent PSH. The features related to monophasic PSH
were greater severity (p=0.033 vs. intermittent PSH),
single and side-locked locations (p = 0.010 and 0.010, re-
spectively; vs. chronic daily PSH), more frequent attacks
per day (p=0.001 vs. intermittent PSH), daily occur-
rence (p<0.001 vs. intermittent PSH), and good re-
sponse to treatment. Chronic daily PSH was associated
with longer-lasting stabs (p = 0.071 vs. monophasic PSH
and p = 0.064 vs intermittent PSH), and multiple or mi-
grating locations (p =0.010 and 0.017, respectively; vs.
monophasic PSH) on bilateral or alternating sides (p =
0.010 vs. monophasic PSH). Although statistically not
significant, allodynia and bodily jabs were most fre-
quently reported in patients with chronic daily PSH,
while jolts were observed less than the other patterns.
The characteristics of intermittent PSH included female
predominance and sporadic stabs with less intensities,
while the other features were similar to or between the
patients with monophasic and chronic daily PSH.

Discussion
In this prospective study, we focused on the patterns
and clinical courses of PSH. The key findings were the
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Table 2 Patient demographics and characteristics according to chronicity at the initial visit

Acute/subacute (n=41) Chronic (n=24) p
Age (y) 54 (48-61) 55 (44-62) 0.822
Female sex 24 (58.5%) 21 (87.5%) 0.015
Severity (Numeric Rating Scale) 8(7-9) 7(5-28) 0.012
Duration (s) 1(1-3) 1(1-3) 0.348

Affected territory (not exclusive)

Occipital 37 (90.2%)
V1 4 (9.8%)
Multiple 7 (17.1%)
Side
Side-locked 32 (78.0%)
Bilateral or alternating 9 (22.0%)
Migrating location 7 (17.1%)
Stab frequency per day
1 (sporadic stab) 4 (9.8%)
2-10 15 (36.6%)
10 - 30 6 (14.6%)
30 -100 9 (22.0%)
> 100 7 (17.1%)

Pattern of occurrence (either
single or series of stabs)

Daily 39 (95.1%)
A few per month 2 (4.9%)

A few per year 0 (0.0%)
Disease duration prior to visit (d) 10 (7 - 30)
Follow-up (d) 34 (14 - 64)
Total disease duration (d) 15 (6 - 30)
Complete remission 33 (80.5%)

Mode of remission
Spontaneous 17 (51.5%)

By treatment 16 (48.5%)

Treatment response®

Indomethacin 1/3 (33.3%)
Prednisolone 6/7 (85.7%)
Gabapentin 6/9 (66.7%)
Tricyclic antidepressants 1/3 (33.3%)

18 (75.0%) 0.154
4 (16.7%) 0.454
9 (37.5%) 0.065
0.044
13 (54.2%)
11 (45.8%)
8 (33.3%) 0.133
0.019*
6 (25.0%)
11 (45.8%)
4 (16.7%)
2 (8.3%)
1 (4.2%)
<0.001*
8 (33.3%)
7 (29.2%)
9 (37.5%)
1,095 (195 - 2,920) 0.000
49 (29 - 98) 0.086
987 (274 - 2,291) 0.000
4 (16.7%) <0.001
0.109
0 (0.0%)
4 (100.0%)
4/5 (80.0%) 0464
0/4 (0.0%) 0.015
1/4 (25.0%) 0.266
0/3 (0.0%) >0.999

The data are presented as median (interquartile range) or number (%)

*p for trend; Only in patients treated by medications (numbers shown in the table)

following: 1) PSH presented with either an acute or
chronic course, 2) patients with acute/subacute and
chronic PSH had different demographics and headache
characteristics, thus implicating different pathophysiol-
ogies, and 3) clinical patterns of PSH are either mono-
phasic, intermittent, or chronic daily patterns.

Previous descriptive studies of PSH have reported that
both population-based and clinic-based subjects showed a
wide range of disease durations, which ranged from days to

several years [4, 5]. The results of our study were in line
with the results of the previous studies, showing diverse
disease durations that ranged from 1 day to 18 years. We
found that the distribution of the disease durations had two
peaks (<2 weeks and > 1 year), which suggested the pres-
ence of two distinctive clinical courses: acute/subacute and
chronic. To date, chronic PSH has not been classified as an
independent entity in the ICHD-3 beta. However, our study
results showed that chronic PSH was not uncommon.
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a
Monophasic days

b
Monophasic - relapsing years

c
Intermittent - clustering  Y¢?'®

d
Intermittent - sporadic Y%

e

Chronic daily months-years
f

months-years

Chronic daily - progressive

Fig. 3 Clinical patterns of primary stabbing headache. a-b Monophasic
pattern (n = 28). In the monophasic group, a relapse was reported in
10 patients (35.7%). c-d Intermittent pattern (n = 17). Stabs occur in
cluster (c) or sporadically (d). e-f Chronic daily PSH (n = 12). Six patients
reported a progressive course (f)

Previous studies have reported different demographics
and characteristics [4, 7, 12, 17, 18]. Our results showed
that different characteristics were involved in the
chronicity. The characteristics of patients with acute/
subacute PSH included more localised locations, greater
intensity, more stabs per day, and daily occurrence.
Moreover, a history of PSH was more common in the
patients with acute/subacute PSH, which suggested a
high relapse rate in these patients. In contrast, chronic
PSH was associated with female predominance, multi-
focal and bilateral locations, and both daily and intermit-
tent patterns of occurrence.

Based on these findings, distinct clinical patterns were
identified in PSH. The most common pattern was
monophasic, which was characterised by the daily occur-
rence of a series of stabs that lasted days to weeks and a
high rate of complete remission. In contrast, the
intermittent pattern was defined as a few attacks of spor-
adic or clustering stabs over a month or year. The stab
occurrences did not exceed one day. In this subgroup,
pharmacologic treatment was not routinely performed
because of its low frequency and negligible impact on
routine life. Finally, chronic daily PSH was another
extreme of this disorder. Although the frequencies of
stabs per day varied among the patients, they had daily
or near daily attacks. Some patients reported an evolu-
tion from intermittent to daily patterns, which suggested
disease progression.

Different disease patterns may have pathophysiological
implications, such as different origins of pain or mecha-
nisms of chronification. The monophasic disease might be
explained by acute irritation of the peripheral branches of
the trigeminal or occipital nerves [5, 19], which resembles
a zoster sine herpete that presents with acute-onset neur-
algia in the absence of an antecedent rash [20, 21]. Due to
assumptions of an inflammatory etiology, we tried steroid
treatments for the patients suffering from high-frequency
and severe-intensity stabs, and this treatment resulted in
an excellent response. Based on these uncontrolled treat-
ment experiences of selected patients, the steroid
treatments had the most immediate effects compared with
the other therapeutic agents. These results suggest that
further investigations of a viral etiology are worthwhile for
revealing the mechanisms and optimal treatments of
monophasic PSH. The chronic daily pattern was
associated with multiple or migrating locations, slightly
longer-lasting stabs, frequent allodynia, and bodily jabs,
which suggested central sensitisation of the second-order
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Table 3 Patient characteristics for different clinical courses
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Monophasic Intermittent Chronic daily o Post-hoc
M;n =28) (;n=17) Gn=12 Mvs. C Mvs. | Cuvs. |

Age (y) 54 (48-61) 57 (48-63) 56 (39-62) 0970 0.871 0.879 0.825
Female sex 17 (60.7%) 15 (88.2%) 9 (75.0%) 0.203 0484 0.088 0.622
Chronicity at presentation 0 (0.0%) 16 (94.1%) 8 (66.7%) <0.001 <0.001 <0.001 0.130
Follow-up (d) 34 (20-63) 43 (22-81) 72 (51-112) 0.020 0.006 0.560 0.048
Total disease duration (d) 13 (5-22) 1,460 (574-3,684) 269(155-398) <0.001 <0.001 <0.001 0.001
Severity (Numeric Rating Scale) 8 (6-10) 7 (5-8) 7 (5-9) 0.114 0.226 0.046 0.575
Duration (s) 1(1-3) 1(1-3) 3(1-9 0.163 0.128 0629 0.064
Affected territory (not exclusive)

Occipital 25 (89.3%) 14 (82.4%) 9 (75.0%) 0.262 0341 0.658 0.669

V1 2 (7.1%) 2 (11.8%) 3 (25.0%) 0.205 0.149 0626 0622

Multiple 4 (14.3%) 4 (23.5%) 7 (58.3%) 0.008 0.008 0452 0.119
Side 0.015 0.021 0.284 0274

Side-locked 23 (82.1%) 11 (64.7%) 5 (41.7%)

Bilateral or alternating 5 (17.9%) 6 (35.3%) 7 (58.3%)
Migrating location 4 (14.3%) 4 (23.5%) 6 (50.0%) 0.031 0.041 0452 0.236
Stab frequency per day 0.118 0476 0.001 0018

1 (sporadic stab) 2 (7.1%) 7 (41.2%) 0 (0.0%)

2-10 9 (32.1%) 7 (41.2%) 7 (58.3%)

10-30 6 (21.4%) 2 (11.8%) 2 (16.7%)

30-100 6 (21.4%) 1 (5.9%) 2 (16.7%)

>100 5 (17.9%) 0 (0.0%) 1 (8.3%)
Pattern of occurrence 0.060 0.300 <0.001 <0.001

Daily 28 (100.0%) 0 (0.0%) 11 (91.7%)

A few per month 0 (0.0%) 8 (47.1%) 1 (8.3%)

A few per year 0 (0.0%) 9 (52.9%) 0 (0.0%)
Migraine history 14 (50.0%) 6 (35.3%) 4 (33.3%) 0314 0491 0372 >0.999
Allodynia 10 (35.7%) 4 (23.5%) 6 (50.0%) 0.605 0490 0513 0236
Jolts 22 (78.6%) 14 (82.4%) 6 (50.0%) 0.131 0.130 >0.999 0.106
Bodily jabs 4 (14.3%) 1 (5.9%) 3 (25.0%) 0.636 0410 0.635 0.279
Depression 4 (14.3%) 0 (0.0%) 0 (0.0%) 0.101 0.297 0.281 >0.999
Anxiety 3 (10.7%) 0 (0.0%) 0 (0.0%) 0.158 0.541 0.279 >0.999
Panic disorder 1 (3.6%) 0 (0.0%) 0 (0.0%) 0.702 >0.999 >0.999 >0.999
Caffeine consumption 22 (78.6%) 13 (76.5%) 8 (66.7%) 0.564 0451 >0.999 0.683
Smoking 4 (14.3%) 1(5.9%) 3 (25.0%) 0.636 0410 0.635 0279
Insomnia 7 (25.0%) 5 (294%) 5 (41.7%) 0.365 0453 0.743 0.694
Stress scale 60 (30-71) 50 (30-60) 65 (35-80) 0.358 0412 0.382 0.161

The data are presented as median (interquartile range) or number (%)

“Kruskal-Wallis tests were performed on continuous variables, and linear-by-linear association tests were performed on categorical variables

nociceptive neurons [22, 23]. The mechanism of central
sensitisation in PSH might be different from that of mi-
graine because the presence of migraine or factors related
to migraine chronification were not associated with
chronic daily PSH. It remains to be investigated whether
the early treatment of monophasic or intermittent PSHs

can reduce the development of chronic daily PSH. The
intermittent pattern had features that were similar to or in
between monophasic and chronic daily PSH. Future
studies need to investigate whether intermittent PSH is an
independent entity or a milder form of monophasic or
chronic daily PSH.
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Although a controversy exist, brain imaging is recom-
mended by some experts to exclude secondary causes of
PSH [24]. Investigation of underlying secondary causes
may be more important in emergency rooms and tertiary
headache clinics [25-27]. Pattern recognition might be
helpful for identifying PSHs as a primary headache
disorder. In our data, unremitted daily PSHs of recent
onset is not common in patients with PSH, warranting
an appropriate evaluation for secondary causes. Preva-
lence of secondary causes in each clinical pattern should
be investigated in future studies.

This study has several strengths. This is the first study
to focus on the clinical course of PSH. The prospective
study setting and homogenous disease-specific evalu-
ation are the main strengths of this study. However,
some limitations are also present. The subjects in this
study might not represent the general population be-
cause they were sampled from a specialised headache
clinic in a university hospital. Thus, the prevalence of
the acute or chronic PSH cannot be generalized. In
order to reduce the selection bias, we recruited patients
with a broad spectrum of disease by screening patients
whose main complaints were not a stabbing headache.
Another limitation is that the treatments were not con-
trolled in this observational study. Therefore, the
response rates among drugs could not be directly com-
pared. Finally, headache frequencies were not defined by
prospective headache diary.

In conclusion, distinct clinical patterns, such as mono-
phasic, intermittent, and chronic daily patterns, are asso-
ciated with different clinical characteristics. Different
pathophysiologic mechanisms may be present, thus
warranting future prospective studies to reveal the eti-
ologies of the different PSH patterns and optimal treat-
ment strategies.

Acknowledgment
We thank Ms. Miran Jung for data management.

Funding
This study was partly supported by Dong-A ST in data management.

Authors’ contributions

DYK participated in the design of the study, performed the statistical analysis
and drafted the manuscript. MJL conceived of the study, designed and
coordinated the study, and drafted the manuscript. HAC and HC participated
in data collection and analysis. C-SC conceived of the study and revised the
manuscript. All authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 8 of 9

Author details

'Department of Neurology, Samsung Medical Center, Sungkyunkwan
University School of Medicine, Seoul, Korea. “Department of Neurology, Eulji
University Hospital, Eulji University School of Medicine, Daejeon, Korea.

Received: 7 February 2017 Accepted: 21 March 2017
Published online: 11 April 2017

References

1. Headache Classification Committee of the International Headache S (2013)
The International classification of headache disorders, 3rd edition (beta
version). Cephalalgia 33(9):629-808. doi:10.1177/0333102413485658

2. Headache Classification Subcommittee of the International Headache S
(2004) The International classification of headache disorders: 2nd edition.
Cephalalgia 24(Suppl 1):9-160

3. Olesen J (2014) Problem areas in the International classification of headache
disorders, 3rd edition (beta). Cephalalgia 34(14):1193-1199. doi:10.1177/
0333102414534327

4. Sjaastad O, Pettersen H, Bakketeig LS (2001) The Vaga study; epidemiology
of headache I: the prevalence of ultrashort paroxysms. Cephalalgia
21(3):207-215

5. Fuh JL, Kuo KH, Wang SJ (2007) Primary stabbing headache in a
headache clinic. Cephalalgia 27(9):1005-1009. doi:10.1111/).1468-2982.
2007.01365x

6. Mukharesh LO, Jan MM (2011) Primary stabbing “ice-pick” headache. Pediatr
Neurol 45(4):268-270. doi:10.1016/j.pediatrneurol.2011.06.017

7. Lee M, Chu MK, Lee J, Yoo J, Song HK (2016) Field testing primary stabbing
headache criteria according to the 3rd beta edition of International
classification of headache disorders: a clinic-based study. J Headache Pain
17:21. doi:10.1186/510194-016-0615-z

8. Wang SJ, Fuh JL (2010) The “other” headaches: primary cough, exertion, sex,
and primary stabbing headaches. Curr Pain Headache Rep 14(1):41-46. doi:
10.1007/511916-009-0083-0

9. Levy MJ, Matharu MS, Meeran K, Powell M, Goadsby PJ (2005) The clinical
characteristics of headache in patients with pituitary tumours. Brain 128
(Pt 8):1921-1930. doi:10.1093/brain/awh525

10.  Mascellino AM, Lay CL, Newman LC (2001) Stabbing headache as the
presenting manifestation of intracranial meningioma: a report of two
patients. Headache 41(6):599-601

11. Guerrero AL, Herrero S, Penas ML, Cortijo E, Rojo E, Mulero P, Fernandez R
(2011) Incidence and influence on referral of primary stabbing headache in
an outpatient headache clinic. J Headache Pain 12(3):311-313. doi:10.1007/
$10194-010-0283-3

12. Pareja JA, Ruiz J, de Isla C, al-Sabbah H, Espejo J (1996) Idiopathic stabbing
headache (jabs and jolts syndrome). Cephalalgia 16(2):93-96

13. Sheftell FD, Tepper SJ (2002) New paradigms in the recognition and acute
treatment of migraine. Headache 42(1):58-69

14.  Heneghan C, Glasziou P, Thompson M, Rose P, Balla J, Lasserson D, Scott C,
Perera R (2009) Diagnostic strategies used in primary care. BMJ 338:0946.
doi:10.1136/bmj.b946

15.  Lipton RB, Dodick D, Sadovsky R, Kolodner K, Endicott J, Hettiarachchi J,
Harrison W, study IDMv (2003) A self-administered screener for migraine in
primary care: the ID migraine validation study. Neurology 61(3):375-382

16.  Schramm SH, Moebus S, Lehmann N, Galli U, Obermann M, Bock E, Yoon
MS, Diener HC, Katsarava Z (2015) The association between stress and
headache: a longitudinal population-based study. Cephalalgia 35(10):
853-863. doi:10.1177/0333102414563087

17.  Sjaastad O, Pettersen H, Bakketeig LS (2005) Long-lasting cephalic jabs (?)
The Vaga study of headache epidemiology. Cephalalgia 25(8):581-592.
doi:10.1111/).1468-2982.2005.00927 x

18. Shin JH, Song HK, Lee JH, Kim WK, Chu MK (2007) Paroxysmal stabbing
headache in the multiple dermatomes of the head and neck: a variant of
primary stabbing headache or occipital neuralgia? Cephalalgia 27(10):
1101-1108. doi:10.1111/.1468-2982.2007.01395 x

19.  Selekler HM, Budak F (2004) Idiopathic stabbing headache and experimental
ice cream headache (short-lived headaches). Eur Neurol 51(1):6-9.
doi:10.1159/000074910

20. Easton HG (1970) Zoster sine herpete causing acute trigeminal neuralgia.
Lancet 2(7682):1065-1066

21, Blumenthal DT, Shacham-Shmueli E, Bokstein F, Schmid DS, Cohrs RJ, Nagel
MA, Mahalingam R, Gilden D (2011) Zoster sine herpete: virologic


http://dx.doi.org/10.1177/0333102413485658
http://dx.doi.org/10.1177/0333102414534327
http://dx.doi.org/10.1177/0333102414534327
http://dx.doi.org/10.1111/j.1468-2982.2007.01365.x
http://dx.doi.org/10.1111/j.1468-2982.2007.01365.x
http://dx.doi.org/10.1016/j.pediatrneurol.2011.06.017
http://dx.doi.org/10.1186/s10194-016-0615-z
http://dx.doi.org/10.1007/s11916-009-0083-0
http://dx.doi.org/10.1093/brain/awh525
http://dx.doi.org/10.1007/s10194-010-0283-3
http://dx.doi.org/10.1007/s10194-010-0283-3
http://dx.doi.org/10.1136/bmj.b946
http://dx.doi.org/10.1177/0333102414563087
http://dx.doi.org/10.1111/j.1468-2982.2005.00927.x
http://dx.doi.org/10.1111/j.1468-2982.2007.01395.x
http://dx.doi.org/10.1159/000074910

Kim et al. The Journal of Headache and Pain (2017) 18:44

22.

23.

24.

25.

26.

27.

verification by detection of anti-VZV IgG antibody in CSF. Neurology 76(5):
484-485. doi:10.1212/WNL.0b013e31820a0d28

Woolf CJ (2011) Central sensitization: implications for the diagnosis and
treatment of pain. Pain 152(3 Suppl):S2-515. doi:10.1016/j.pain.2010.09.030
Milligan ED, Watkins LR (2009) Pathological and protective roles of glia in
chronic pain. Nat Rev Neurosci 10(1):23-36. doi:10.1038/nrn2533
Mitsikostas DD, Ashina M, Craven A, Diener HC, Goadsby PJ, Ferrari MD,
Lampl C, Paemeleire K, Pascual J, Siva A, Olesen J, Osipova V, Martelletti P,
committee EHF (2015) European headache federation consensus on
technical investigation for primary headache disorders. J Headache Pain
17:5. doi:10.1186/510194-016-0596-y

Tabatabai RR, Swadron SP (2016) Headache in the emergency department:
avoiding misdiagnosis of dangerous secondary causes. Emerg Med Clin
North Am 34(4):695-716. doi:10.1016/j.emc.2016.06.003

Carolei A, Ripa P (2015) Secondary headache in emergency. J Headache
Pain 16(Suppl 1):A27. doi:10.1186/1129-2377-16-51-A27

Kim NH, Yang SY, Koo JB, Jeong SW. Occipital neuralgia as the only

presenting symptom of foramen magnum meningioma. J Clin Neurol. 2009;

5(4):198-200. doi:10.3988/jcn.2009.5.4.198.

Page 9 of 9

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Immediate publication on acceptance

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



http://dx.doi.org/10.1212/WNL.0b013e31820a0d28
http://dx.doi.org/10.1016/j.pain.2010.09.030
http://dx.doi.org/10.1038/nrn2533
http://dx.doi.org/10.1186/s10194-016-0596-y
http://dx.doi.org/10.1016/j.emc.2016.06.003
http://dx.doi.org/10.1186/1129-2377-16-S1-A27
http://dx.doi.org/10.3988/jcn.2009.5.4.198

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Patient selection
	Evaluations
	Determination of disease course
	Pattern identification
	Statistical analysis

	Results
	Study subjects
	Patient characteristics
	Disease courses
	Clinical patterns of PSH

	Discussion
	Acknowledgment
	Funding
	Authors’ contributions
	Competing interests
	Publisher’s Note
	Author details
	References

