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Background and Objectives: Cervicogenic headache is considered to be one of 
the most controversial headaches because of its diagnostic challenges. It has several 
pathogeneses resulting in different signs and symptoms that make therapists prone to 
misdiagnosis. The aim of this study was to estimate the prevalence of diagnostic errors 
in cervicogenic headache patients.

Methods: In this study that was conducted in the physiotherapy ward of the Ministry 
of Cooperatives, Labour, and Social Welfare clinic in summer 2018, 60 patients with 
chronic headache were examined using the International Headache Society Diagnos-
tic criteria and five physical tests. The aim of this study was to determine the number 
of the patients with cervicogenic headache who were not diagnosed or were misdiag-
nosed before this study.

Results: Fifty-three of the volunteers had cervicogenic headache. Only four of them 
were diagnosed correctly before this study, indicating that 92% of the cervicogenic 
headache patients were not diagnosed properly in this study.

Conclusion: There is a significantly high rate of misdiagnosis in patients with cervi-
cogenic headache. Because of the physical mechanisms that induce this type of head-
ache, applying valid and reliable physical tests together with diagnostic criteria may 
lead to accurate diagnosis of cervicogenic headache.
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Introduction
Cervicogenic headache is the most controversial 

headache (Sjaastad, 1992). According to the most re-
cent International Headache Societies description, this 
type of headache is caused by a disorder of the cervical 
spine and its components including bony, disc and/or 
soft tissue elements. It is usually but not invariably ac-
companied by neck pain (IHS, 2013).

A review of the literature suggests the following 
mechanisms; One of the main mechanisms is the in-
terference of the sensory inputs of the trigeminal nerve 

with the sensory signals of the first 3 cervical nerve 
roots in the trigeminal nucleus caudalis (Bogduk & 
Govind, 2009). Some other mechanisms have been 
less addressed. Anatomical studies have shown an at-
tachment of the suboccipital tissue to the dura mater at 
the craniocervical junction. This suggests a role for the 
dura as a nociceptive structure in cervicogenic head-
ache (Haldeman & Dagenais, 2001). Some studies 
have shown that trigger points of the sternocleidomas-
toid muscle are one of the important causes of this type 
of headache. Beside overactivation of the SCM, activ-
ity of longus colli and other deep flexors of the head are 
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reduced, resulting in motor control impairment (Amiri, 
Jull, Bullock-Saxton, Darnell, & Lander, 2007; Roth, 
Roth, Weintraub, & Simons, 2007). Myofascial restric-
tions and muscles trigger points are another etiology 
of cervicogenic headache (Fernandez-De-Las-Penas 
& Cuadrado, 2016). Tempromanibular joint dysfunc-
tion is another cause of this type of headache (Fernan-
dez-De-Las-Penas, 2010; Fernandez-de-las-Penas & 
Cuadrado, 2014).

As also reported by Haldeman et al., one of the most 
controversial areas in cervicogenic headache is the dis-
cussion of its causes (Haldeman & Dagenais, 2001). 
Cervicogenic headache is the most controversial head-
ache because of the difficulties in accurate diagnosis 
(Sjaastad, 1992). 

In 1990, Pfaffenraph et al. reported that 50% of the 
patients with cervicogenic headache were misdiag-
nosed (Pfaffenrath & Kaube, 1990). Moreover, Bono 
et al. suggested that most of the patients with cervico-
genic headache fulfilled 75% of the diagnostic criteria 
of migraine headache (Bono, Antonaci, Ghirmai, San-
drini, & Nappi, 1998). In addition, a case report study 

reported four patients with cervicogenic headache 
whose problem was missed and suffered from head-
ache for almost 16 years.

Sjaastad introduced cervicogenic headache as a real 
headache and described the overlapping of signs and 
symptoms of 3 types of headaches (Antonaci & Sjaas-
tad, 2011). It is clear that relying on signs and symp-
toms of cervicogenic headache may not lead therapists 
to a correct diagnosis. Some features help to distin-
guish cervicogenic headache from other types of head-
ache, including side lock pain and provocation by head 
movement and digital pressure on the neck muscle re-
sulting in posterior-to-anterior radiation of pain (ICHD 
3beta). Although these symptoms are some of the char-
acteristics of cervicogenic headache but they are not 
unique to it. In 1999, Suijlekom et al. conducted an 
interobserver study to evaluate the reliability of the di-
agnostic criteria of cervicogenic headache. They used 
the kappa index to assess the reliability. The following 
criteria achieved a high kappa score for accurate diag-
nosis of cervicogenic headache (van Suijlekom, de Vet, 
van den Berg, & Weber, 1999) (Table 1).

Table 1. Reliability of cervicogenic headache diagnostic criteria

Diagnostic criteria Kappa score for reliability Level of evidence

Radiate to ipsilateral shoulder 0/76 High

Pain start in the neck 0/67 High

Restrict range of motion 0/54 Moderate

Provocation by neck movement 0/45 Moderate

Other features or old criteria have a high kappa score 
as well, but they are no longer included in the ICHD-3. 
According to Bono et al., focusing on diagnostic cri-
teria as a solitary way for diagnosis may increase the 
risk of diagnostic error to 75%. Utilizing physical ex-
amination alongside diagnostic criteria, can lead to an 
accurate diagnosis (Hall & Robinson, 2004). 

Suijlekom et al. assessed the reliability of some phys-
ical examinations in 2000. Among the assessed tests, 
the sternocleidomastoid and mastoid pressure pain 
tests were reported to be the most reliable ones (Hans 
A. van Suijlekom & Wilhelm E.J. Weber, 2000). 

It was recommended that integration of the articular, 
muscular, and neural systems into evaluation may result 
in a more accurate diagnosis (CÉSAR FERNÁNDEZ-
DE-LAS-PEÑAS, 2009). To do this study, the reliable 
tests for diagnosis of cervicogenic headache were ex-
tracted from one of the most updated systematic review 
studies (Rubio-Ochoa et al., 2016) (Table 2).

In spite of the fact that lack of a golden standard for 
diagnosis of cervicogenic headache confuses the thera-
pists and increases diagnostic error, utilizing valid  di-
agnostic criteria together with reliabe physical exami-
nations will decrease the rate of error. 
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In this study, 4 diagnostic crtieria and 5 physical tests 
introduced earlier were used as reliable tools for ac-
curate diagnosis. The objective of this study was to 

evaluate misdagnosis or diagnostic error prevalnece in 
patients with cervicogenic headache.

Table 2. Physical test for cervicogenic headache diagnosis

Tests Study Kappa Score
Sensitivity/ 
Specificity

Level of evidence

Flexion-Rotation Hall et al. 2008 0/85
90%

85%
High

Passive accessory 
intervertebral movement

Zito et al. 2006 -

C0-C1: 59/82%

C1-C2 : 62/87%

C2-C3 : 65/78%

Moderate

to high

Craniocervical flexion test Zito et al. 2006 - - Low

FRT, PAIM, CCFT Jull et al. 2007 -
100%

94.4%
High

Materials and Methods
The protocol of this case series was approved by the 

Ethics Committee of Iran University of Medical Sci-
ences (IR.IUMS.REC.1397.179). In this study, the rate 
of cervicogenic headache misdiagnosis was evaluated 

in patients with chronic headache. Sixty patients with 
chronic headache entered the study after applying the 
inclusion criteria. Informed consent was obtained from 
all participants. The subjects were then examined by 
the researcher. The following checklist was completed 
for them (Table 3).

Table 3. Examination items for diagnosis of patients with cervicogenic headache

Criteria/Physical Tests Positive Negative

pain start at neck and posterior to anterior radiation pattern

Radiation of pain to ipsilateral arm

Pain provocation with head movement

range of motion restriction

Mastoid pressure pain test

SCM pressure pain test

Flexion rotation test

Craniocervical flexion test

Passive accessory intervertebral movement test
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The inclusion criteria were: 1- A history of headache 
for at least one year; 2- History of at least one neurolo-
gist visit for headache; 3- Male/Female gender; 4- Age 
18-55 years; 5- No rheumatic disease with deformity 
in the acute phase; 6- No acute fracture in the cervi-
cal or upper thoracic spine and no old fracture with 
deformity; 7- lack of instability in the upper cervical 
spine; 8- Negative history of brain injury; 9- lack of 
hypertension; 10- negative history of certain diseases 
such as cancer, hemophilia, psychiatric problems, and 
uncontrolled diabetes.

The diagnsotic criteria were assessed in an interview 
and the following tests were done:

• Flexion rotation test: The subject layed supine on the 
examination table and was asked to relax while his/her 
neck was moved to the end range of cervical flexion by 
the examiner. In this flexed position, the head and neck 
was passively rotated as far as possible whitin comfort-
able limits. Any signs of asymmetry, restriction, and 
pain provocation was noted (Hall & Robinson, 2004).

• Craniocervical flexion test: With the patient in the 
supine postion, the examiner examined both SCM 
through palpation and observation. In the meantime, 
the patient was asked to nod or flex his/her head on 
the neck. Any signs of SCM contraction was recorded 

(Fernandez-de-las-Penas & Cuadrado, 2014). 

• Passive accessory intervertebral movement test: The 
examiner palpated the spinous process of the cervical 
spine starting at C2 to C7. Moreover, the transverse 
process of C1 to C7 was checked. Pressure was ap-
plied slowly and the quality of movement, end feel, and 
asymmetry was noted (Magee, 2014). 

Some physical tests are more subjective than others 
are, such as mastoid and SCM pressure pain tests, and 
the risk of bias may affect the results. So physical tests 
were done twice by the researcher and the co-research-
er; then, the results were compared and intra correla-
tion coefficient was analyzed. The software SPSS 20 
(SPSS Inc. Chicago, Ill., USA) was used for data anal-
ysis. The Shapiro-Wilk test was used for examining the 
data distribution. This study was done in the physio-
therapy ward of the Ministry of Cooperatives, Labour, 
and Social Welfare clinic in summer 2018. 

Results
The mean age of the participants was 42.55±7.85 

year. Forty-eight subjects were female and 12 were 
male. They suffered from headache for a mean dura-
tion of 13.95±9.76 years and visited the neurologist for 
4.73±4.16 times during this period. Table 4 presents 
some clinical features of the subjects.

Table 4. Some clinical features of volunteers

Features Mean±SD

Work lost days 2/93±3/36

Frequency of headache (days) 6/20±5/99

Intensity of headache (0-25 VAS chart) 18/20±3/99

Duration of headache (hours) 16/42±17/89

One of the most important questions was the previous 
diagnosis of the headache. The following pie diagram 
shows the variety of previous diagnoses by neurolo-
gists (Figure 1).

According to Figure 1, the majority of the headaches 
were diagnosed as a migraine headache. After exami-

nation, the following table was achieved about the 
results of the tests. The tests were done twice for 10 
patients and the results were compared. There was no 
significant difference in the results and there was no 
controversy in the diagnosis (Figure 2).
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Sixty volunteers were examined in this study of whom 
53 met at least two of the inclusion criteria and two of 
the physical tests, indicating a diagnosis of cervicogen-
ic headache. However, only 4 of them were previously 
diagnosed with cervicogenic headache by neurologists. 
Therefore, 49 probably had cervicogenic headache that 
was not diagnosed previously, suggesting a high rate 

of misdiagnosis (92.45%). All diagnostic criteria and 
tests were positive in 8 subjects that were all diagnosed 
with migraine headache by their neurologists. All diag-
nostic criteria were met in 10 subjects and all physical 
tests were positive in 20 patients. Seven participants 
had other types of headache (Figure 3).

Figure 1. Prevalence of previous diagnosis for the volunteers

Figure 2. Brief reporting of test’s results

Figure 3. The comparison of prior and actual diagnosis
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Discussion
The main finding of this study was a very high rate 

of misdiagnosis of cervicogenic headache (92.45%). 
Because of the lack of a golden standard for diagnosis 
of this type of headache, the most recent IHS diagnos-
tic criteria and five recommended tests in the literature 
were used this study.

Different misdiagnosis rates for cervicogenic head-
ache have been reported. Based on different population 
and diagnostic criteria, the rate of misdiagnosis varies 
from 50% to 75% (Pfaffenrath & Kaube, 1990; Roth et 
al., 2007). There is a case report of four patients with 
cervicogenic headache who were missed. Their head-
aches were diagnosed as migraine by neurologists, but 
all of them had greater occipital neuralgia. Some of 
them had paraclinical data such as laboratory tests or 
imaging (CT scan, MRI, X-ray) (Xiaobin Yi, 2005). In 
this case report, only four cases were evaluated just by 
tinel sign test of greater occipital nerve. In this study, 
60 patients with chronic cervicogenic headache were 
evaluated by four diagnostic criteria and five clinical 
tests. In other studies, diagnostic evaluation was only 
based on diagnostic criteria. In this study in addition 
to diagnostic criteria, reliable clinical tests were used.

 As mentioned earlier, multiple mechanisms cause 
cervicogenic headache and each of them can produce 
specific signs and symptoms that may overlap with 
other types of headaches and confuse the physician.

Conclusion
Regardless of the high rate of cervicogenic headache 

misdiagnosis, there is a lack of reliable and valid meth-
ods for accurate diagnosis of this type of headache, 
which increases direct and indirect costs, work loss, 
and missed days and decreases the quality of life of 
the patients. Practitioner should not rely on signs and 
symptoms for diagnosis of cervicogenic headache. 
Moreover, most studies suggest that paraclinical find-
ings may not lead to an accurate diagnosis. It seems 
that utilizing reliable physical tests along with standard 
diagnostic criteria can help therapists or neurologists to 
diagnose cervicogenic headache accurately.
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تشخیص اشتباه بیماران مبتلا به سردرد سرویکوژنیک: مطالعۀ چند مورد
محمدامیر بنکدار طهرانی1، محمد اکبری2*، مهدی دادگو3

11 دانشجوی1کارشناسی1ارشد،1گروه1فیزیوتراپی،1دانشگاه1علوم1پزشکی1ایران،1تهران،1ایران.
21 استاد،1گروه1فیزیوتراپی،1دانشگاه1علوم1پزشکی1ایران،1تهران،1ایران.
31 استادیار،11گروه1فیزیوتراپی،1دانشگاه1علوم1پزشکی1ایران،1تهران،1ایران.

زمینه و هدف: سردرد1سرویکوژنیک1یکی1از1بحث1برانگیزترین1سردردهاست1و1علت1آن1چالشی1است1که1برای1
تشخیص1آن1وجود1دارد.1مکانیسم1های1ایجاد1سردرد1سرویکوژنیک1عوامل1متعددی1هستند1که1باعث1ایجاد1علایم1و1
نشانههای1متفاوتی1می1شوند1که1می1تواند1منجر1به1تشخیص1اشتباه1توسط1درمانگر1شود.1هدف1از1انجام1این1مطالعه،1

ارزیابی1و1تخمین1درصد1خطا1در1تشخیص1سردرد1سرویکوژنیک1بود.

روش کار: در1این1مطالعه،1601بیمار1مبتلا1به1سردردهای1مزمن1بر1اساس1معیارهای1تشخیصی1انجمن1بین1المللی1
سردرد1و1پنج1آزمون1فیزیکی1ارزیابی1شدند.1هدف1از1انجام1این1مطالعه،1مشخص1کردن1تعداد1بیمارانی1است1که1از1
سردرد1سرویکوژنیک1رنج1می1برند1اما1بیماری1شان1تا1به1حال1تشخیص1داده1نشده1یا1اشتباه1تشخیص1داده1شده1است.

یافته ها:1در1بین1کل1601فرد1وارد1شده1به1مطالعه،1تعداد1531نفر1سردرد1سرویکوژنیک1داشتند.1درصورتی1که1
بیماری1تنها1چهار1مورد1از1آنها1پیش1از1این1مطالعه،1به1درستی1تشخیص1داده1شده1بود.1این1به1معنای921%1خطا1در1

تشخیص1سردرد1سرویکوژنیک1در1این1مطالعه1است.

نتیجه گیری: طبق1نتایج1حاصل1از1این1مطالعه،1درصد1خطا1در1تشخیص1سردرد1سرویکوژنیک،1معنادار1و1قابل1
توجه1بوده1است.1به1دلیل1مکانیسم1های1فیزیکی1ایجاد1کنندۀ1این1سردرد،1به1کارگیری1آزمون1های1فیزیکی1معتبر،1در1

کنار1استفاده1از1معیارهای1تشخیصی،1میتواند1منجر1به1تشخیص1صحیح1سردرد1سرویکوژنیک1شود.1
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