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Background and Purpose. The purpose of this case report is to raise physical
therapist awareness of Horner syndrome as a “red flag” for immediate medical
referral.

Case Description. A 45-year-old man sought physical therapy for examination
and treatment of neck pain and headache symptoms 5 days after experiencing a
whiplash-type injury while waterskiing. His complaints were similar to a prior
condition diagnosed as occipital neuralgia that had successfully responded to edu-
cation, cervical and thoracic joint mobilization, and exercise provided by a physical
therapist. The initial examination findings also were similar to those of the previous
episode. However, signs consistent with Horner syndrome were noted on the second
visit. This finding raised immediate concern on the part of the treating clinician and
resulted in prompt physician referral, medical diagnosis, and intervention.

Outcomes. A magnetic resonance imaging angiogram revealed an internal carotid
artery dissection. A successful outcome was achieved over the course of 6 months
through medical intervention, which consisted of anticoagulant therapy and modifi-
cation of activity levels.

Discussion. In this case, the patient’s sudden onset of signs of Horner syndrome
was indicative of a medical emergency—internal carotid artery dissection.
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Individuals with neck pain and
headaches commonly seek physi-
cal therapy intervention for their

symptoms. Neck pain is second only
to low back pain as a significant
cause of impairment.1 The reported
12-month prevalence of neck pain
varies from 30% to 50%, and lifetime
prevalence is approximately 70%.1

Fifteen percent of visits to hospital-
based physical therapists are neck
pain related.1 Individuals with neck
pain and headaches commonly dem-
onstrate impairments that appear to
be associated with their symptom-
atic complaints. Forward head pos-
ture has been linked to neck pain
and headache symptoms.2,3 Upper
cervical spine joint disorders are
directly associated with cervicogenic
headache.4–6 Weakness of the lon-
gus colli and longus capitis cervical
spine muscles also have been linked
to neck pain and headaches.7–9 Com-
mon problems associated with trau-
matic, whiplash-type injuries include
neck pain, occipital headaches, and
greater occipital neuralgia.10,11 Indi-
viduals with whiplash-type injuries
often demonstrate elements of all of
these impairments upon initial exam-
ination. Patients should be continu-
ously monitored for new signs or
symptoms, which would raise “red
flags” relative to appropriateness for
physical therapy intervention.12 A
patient who suddenly develops signs
of Horner syndrome, which include
ptosis (drooping eyelid) and miosis
(pupil constriction) of one eye,
would be one example of a new find-
ing indicative of a need for further
medical evaluation. Physical thera-
pists need to be able to make deci-
sions regarding the need for medical
referral based on patient observation
and examination findings.13

Horner syndrome can result from a
lesion occurring along the sympa-
thetic nervous system pathway. The
pathway starts in the hypothalamus
area of the brain and travels along
the sympathetic trunk to the superior

cervical ganglion. Next, it ascends
within the adventitia of the internal
carotid artery. Sympathetic nerve
fibers join the ophthalmic division
of the fifth cranial nerve (trigeminal
nerve) in the cavernous sinus and
travel with it to the orbit. These sym-
pathetic fibers innervate the iris dila-
tor muscle as well as Müller’s mus-
cle, a small smooth muscle in the
eyelids responsible for a minor por-
tion of the upper lid elevation and
lower lid retraction.14 A plethora
of medical conditions can cause
Horner syndrome, a number of
which require immediate medical
examination.15 Some of the most
common causes of Horner syndrome
reported in the literature include
surgical trauma, cervical carotid
artery dissection, and a cavernous
sinus mass.16

The purpose of this case report is
to increase physical therapist
awareness of signs of Horner syn-
drome that may indicate a potenti-
ally catastrophic underlying medical
condition.

Case Description: Details of
the Risk Management Topic
The patient was a 45-year-old man
who reported cervical pain (greater
on the right side than on the left
side) and a primarily right-sided
headache extending from the occip-
ital region to just above the eye
(Fig. 1). He had been treated success-
fully 2 years previously by the same
physical therapist for a similar com-
plaint. His medical diagnosis at the
time had been “occipital neuralgia”
of unknown onset. This diagnosis had
been made by an anesthesiologist/
pain specialist. The patient had been
referred to by his family physician.

The patient stated that his recur-
rence of symptoms (similar to his
visit 2 years previously) was precip-
itated by a “major wipeout” while
waterskiing on a Saturday afternoon
(5 days prior to the examination by

the physical therapist). He stated he
caught the edge of his slalom ski
while cutting across the water,
which resulted in a “face plant” into
the water. He estimated the boat
speed at around 50 km/hr. He
reported having a global headache
the same day and taking ibuprofen
to reduce his symptoms. He stated
that the symptoms subsided the fol-
lowing day, and he returned to his
regular work duties as a physical
therapist (with more than 20 years
of practice) with no limitations. He
reported the onset of a primarily
right-sided, severe headache and
neck pain 4 days after the initial
trauma. He sought physical therapy
the day after the onset of this head-
ache. This self-referral was to a
therapist who worked for another
employer but knew the patient well
and had treated him previously.

Verbal questioning to screen for gen-
eral health and constitutional symp-
toms revealed no significant find-
ings.17 Specific questions included:

• What medical conditions have you
been diagnosed with?

• What issues have you seen your
physician for in the previous 5 to
10 years?

• What surgeries have you had?
• Have you experienced any consti-

tutional symptoms such as fever,
dizziness, nausea, trouble swallow-
ing, headaches, or numbness and
tingling in the previous 2 weeks?

The only medical care the patient
had received in the previous 5 years
was for occipital neuralgia, as previ-
ously reported. No prior history of
surgery or use of prescribed medica-
tions was reported. The patient
noted the constant, stabbing head-
ache and neck pain on his right side
as being significant, while stating
that the mild ache on the left side of
his head and neck felt as though it
may be resultant from the pain on
the right. He also reported that the
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back of his head was tender to touch
on the right side. The body chart
pain diagram completed by the
patient is shown in Figure 1.

The patient was asked to rate his
pain on the right and left sides using
a numeric pain rating scale (NPRS),
an 11-point scale with 0 indicating
“no pain” and 10 indicating “worst
pain imaginable.” Changes in pain
intensity have been shown to be
accurately measured using the
NPRS.18 He rated his right-side worst
pain over the previous 24 hours as
9/10, and as 7/10 at the time of the

examination. He stated his “best”
pain was 7/10 and his average pain
was 7/10 as well. He rated his left-
side worst and best pain over the
previous 24 hours as 2/10, and his
pain level remained at 2/10 at the
time of the examination. The patient
reported not experiencing any night
pain or difficulty sleeping since the
accident. A global function rating of
80% was identified by the patient,
with 0% representing “unable to per-
form any activity” and 100% repre-
senting “able to perform all activities
without limitation.” The global func-
tion rating scale is commonly used

in the clinical setting to measure a
patient’s self-reported function.
Although this scale has not been val-
idated specifically in patients with
headache or neck pain, it has shown
a strong correlation with well-
established outcome measures for
the shoulder.19

Clinical Impression
The patient’s primary concern was
right-sided headache. Based on his
medical history, the examining ther-
apist wanted to discern whether the
headache was possibly due to a
re-aggravation of the postural and
upper cervical and thoracic joint
hypomobility issues encountered
previously, or perhaps a non–
musculoskeletal-related condition in
need of additional medical evalua-
tion. The objective of the physical
examination was to assess whether
musculoskeletal impairments that
reproduced his headache symptoms
were present. Upper cervical and
thoracic joint mobility limitations
and myofascial trigger points in the
cervical region are commonly asso-
ciated with cervicogenic head-
aches.3,20 The focus of the physical
examination was on these areas.
Additional medical history informa-
tion that can be useful for differential
screening of individuals with head-
aches includes: detailed assessment
of neurologic symptoms (eg, sei-
zures, confusion, changes in alert-
ness, clumsiness), eye pain and
simultaneous vision changes, and
family history (migraines or can-
cer).20 The initial presentation of
this patient suggested a relatively
straightforward reoccurrence of his
previous musculoskeletal dysfunc-
tion, based on the absence of any
differential screening red flags. How-
ever, the subsequent onset of new
symptoms at the second visit com-
pletely changed the course of inter-
vention and prognosis of this case.

Figure 1.
Pain diagram completed by the patient during the initial examination.
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Physical Examination
Posture
Moderate forward head posture was
noted upon observation of sitting
and standing.

Active Range of Motion
Cervical spine active range of motion
(AROM) and associated symptom
responses were measured with the
patient in a sitting position. An
inclinometer was used to measure
cervical flexion and extension, and
cervical rotation was measured
with a standard goniometer. The
details of these measurement pro-
cedures have been described else-
where, and the reliability findings
have been reported as .84 for flex-
ion and extension, .82 for side bend-
ing, and .81 for rotation.21–23 Cer-
vical spine motion was as follows:
flexion�50 degrees, extension�57
degrees, left rotation�63 degrees,
right rotation�65 degrees, side
bending to the left�33 degrees,
and side bending to the right�35
degrees. Discomfort was noted at
the end range of left rotation and
left-side bending. Moderate limita-
tions were noted during AROM
assessment of C1/occipital flexion
(3°) and C1–C2 left rotation (25°)
with the patient in a sitting position.

Joint Mobility
Hypomobility was noted with poste-
rior to anterior “spring” testing of
the mid and upper thoracic spine
(���.2 to .26 depending on level
tested) and with C1/occipital flexion
(��.29) and C1–C2 left rotation
assessments (��.20 left, .37 right).
Mild reproduction of the patient’s
symptoms was noted with assess-
ment of the hypomobile regions of
the cervical spine. Mobility assess-
ment of the cervical and thoracic
spine in patients with mechanical
neck pain has been shown to have
fair to poor reliability.23

Neurologic Screen
A neurologic screen (upper-limb and
head/face sensation, muscle strength
[force-generating capacity] and deep
tendon reflexes) was performed.
Findings were symmetrical and unre-
markable for all areas tested. These
tests have been described else-
where.24 Numbness has been
reported to have a sensitivity of .79
and a specificity of .25, weakness a
sensitivity of .65 and a specificity of
.39, and deep tendon reflexes a sen-
sitivity ranging from .24 to .03 and a
specificity ranging from .95 to .93.24

Special Tests
Sharp-Purser test. The findings of
this test for cervical instability were
unremarkable. The details of this test
have been described elsewhere and
have been reported to have accept-
able sensitivity (.69) and specificity
(.96), a positive likelihood ratio of
17.25, and a negative likelihood ratio
of 0.32.24

Vertebral artery test. No signifi-
cant findings other than position-
related discomfort were noted. This
test was performed in the anticipa-
tion that the patient might benefit
from grade 5 cervical spine manual
therapy interventions as used in his
previous treatment. The clinical util-
ity of this test alone has been
reported to be limited, and the use
of a qualitative assessment of all vas-
cular risk factors (carotid and verte-
bral) incorporating a “systems-based
approach” has been recommended
in order to enhance the clinical rea-
soning process.25

Palpation
Muscle guarding and tightness were
noted in the suboccipital region and
were greater on the right side than
on the left side. Headache symptoms
were aggravated with palpation of
both the suboccipital paraspinal
musculature and occiput of the skull
on the right side.

Physical examination test reliability
and diagnostic utility must be taken
into consideration when selected as
part of the examination procedure
by the clinician. A thorough explana-
tion and discussion of these issues
are available elsewhere.24

The examination was concluded at
this point due to irritability of the
patient’s symptoms. Additional
assessment of functional movements
and cervical muscle strength would
have been included in the examina-
tion provided the patient’s symp-
toms had not been aggravated. The
patient’s increased discomfort from
the examination prompted the ther-
apist to reduce the aggressiveness of
his planned initial manual therapy
intervention strategy. The patient’s
goals for physical therapy were to
eliminate the symptoms and to review
and modify his self-management
home program, if needed.

Clinical Impression
Based on the patient’s uneventful
return to normal activities for sev-
eral days, the similarity of physical
examination findings to the initial
presentation 2 years previously, and
headache symptoms and palpation
findings being consistent with occip-
ital neuralgia, the physical therapist
hypothesized that the patient had
exacerbated his previous condi-
tion.26,27 Occipital neuralgia pain is
characterized as a constant “stab-
bing” and associated with tenderness
to palpation of the occipital nerve.26

Occipital neuralgia has been cited as
a common cause of cervicogenic
headache.28 Clinical diagnosis is dif-
ficult because of the overlying fea-
tures between primary headaches
(eg, tension-type migraines) and cer-
vicogenic headaches. Interventional
pain physicians have focused on sup-
porting the clinical diagnosis of cer-
vicogenic headaches with confirma-
tory nerve blocks. There is mounting
evidence that manual therapy inter-
ventions aimed at vertebral mobility
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impairments can be effective in the
management of occipital neuralgia
when used in conjunction with med-
ical management strategies such as
occipital nerve block injections.20

The overall examination findings
appeared to support the physical
therapist’s initial hypothesis that
the patient had a musculoskeletal

impairment-based dysfunction that
should be responsive to interven-
tions aimed at addressing the impair-
ments of joint hypomobility and
muscle guarding and a potential
need for modification of home exer-
cises (to be assessed in future visits).
The therapist decided that any soft
tissue injuries that the patient may
have incurred from the skiing acci-

dent were most likely in the early
proliferative phase of healing sec-
ondary to the traumatic incident and
that initial interventions should not
include aggressive cervical manual
interventions (grade 4 or 5 mobiliza-
tion) or resistance exercises at that
time. Of note, decision rules for
whether referral for cervical radio-
graphs is appropriate in cases of cer-
vical trauma are well documented
in the literature.29 In this case, the
patient’s uneventful return to work,
lack of upper-limb symptoms, and
cervical AROM measurements led
the therapist to rule out the need for
radiograph referral at the time of the
initial examination.

The initial interventions were based
on the impairments noted in the
examination. These interventions
included review and practice of
appropriate posture and head posi-
tion in sitting and standing, supine
upper thoracic (third thoracic verte-
bral level) anterior-posterior joint
(grade 5) mobilization, gentle suboc-
cipital manual traction and occipital
release, and contract-relax mobiliza-
tion (grades 2 and 3) for left rotation
of C1–C2, followed by application of
an ice pack on the cervical region.
The manual therapy techniques used
in this case are well described in
the literature.20,30,31 The patient
reported mild symptomatic relief at
the end of the intervention and dem-
onstrated symmetrical C1–C2 rota-
tion mobility (�40°). The patient
was instructed to perform seated
or standing chin tuck exercises and
cervical rotation AROM exercises
within the pain-free range of motion
throughout the following day. A
return visit was scheduled for 2 days
later.

Upon his second visit for treatment
(Saturday, 7 days after the initial
injury), the patient reported a brief
reduction in his headache (�2
hours) after the initial visit (5/10 on
the NPRS), but his pain level had

Figure 2.
Photograph of the patient showing right-side ptosis (drooping eyelid) and miosis (pupil
constriction).

Figure 3.
Magnetic resonance imaging angiogram of the patient demonstrating entire view of
the carotid arteries (anterior-posterior view). The white arrow is pointing to the area of
dissection of the right internal carotid artery; note the reduced blood flow (narrow area
of contrast medium).
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returned to 7/10. Next, the therapist
asked the patient to actively demon-
strate his upper cervical (C1–C2)
rotation by flexing his chin to his
chest and rotating side to side.
Observation of this AROM revealed
symmetrical movement (�40° bilat-
erally), with no patient report of
change in symptoms. When the
patient looked up from the AROM
assessment, the therapist noted
pupil asymmetry with miosis on the
right side and ptosis of the right eye-
lid (Fig. 2). The patient had not
noticed these signs prior to the ther-
apist bringing them to his attention.
The therapist recognized the signs
as being consistent with Horner syn-
drome. Horner syndrome can result
from a wide range of medical condi-
tions, including tumors, spinal cord
injuries, vascular problems, and spe-
cific types of headaches.14 An appro-
priate medical evaluation and a
timely elucidation of the etiology
may allow for a potentially lifesaving
intervention.14 No further assess-
ment was performed. The therapist
considered these signs as a red flag
and informed the patient he wanted
to contact his physician immediately
to report this change in findings. The
patient chose to contact his physi-
cian at the time via personal cell
phone.

If the patient had not chosen to
contact his physician personally,
the therapist would have called the
patient’s family physician to describe
the situation and ask for recommen-
dations. In retrospect, after learning
of the potential high-risk medical
diagnoses associated with the sud-
den onset of signs of Horner syn-
drome, providing the patient with
an immediate ride to the closest hos-
pital emergency department would
have been appropriate.11,31,32

Actions Taken to Address
the Risk
The patient’s physician ordered a
head magnetic resonance imaging

(MRI) scan the same day. Negative
findings and accompanying cervical
pain led the physician to consider
carotid artery dissection as a possible
cause.12,14,33 The patient was sent
to the emergency department of a
local hospital for a neurologist con-
sultation and a cervical MRI angio-
gram (MRA). The MRA images are
shown in Figures 3 and 4. The find-
ings resulted in a diagnosis of inter-
nal carotid artery dissection (ICAD).
The patient was hospitalized, and
treatment of vascular risk factors
for stroke prevention with heparin
was initiated. He was subsequently
released from the hospital with
ongoing anticoagulation therapy
(Coumadin*) for 6 months and

advised to limit physical activity to
mild amounts of exertion. The goal
of this standard approach to medical
management of ICAD via pharma-
ceutical intervention is to reduce the
possibility of a cerebrovascular acci-
dent.34 A follow-up MRA at the end
of the treatment period (6 months
later) revealed normal, symmetrical
carotid artery findings (Fig. 5).
The patient returned to full activity
levels with no limitations. His neck
pain and headaches had gradually
receded over the 6-month treatment
period, and he reported no symp-
toms 1 year later. The patient’s right
pupil miosis and eyelid ptosis also
diminished over the course of the
6 months, but remained observable
to the trained eye.

* Bristol-Myers Squibb Co, PO Box 4500,
Princeton, NJ 08543-4500.

Figure 4.
Magnetic resonance imaging angiogram of the patient providing a cross-sectional view
of the internal carotid arteries. The white arrow is pointing to the area of dissection of
the right internal carotid artery; note the reduced blood flow (large area of lighter
density of contrast medium and small area of greater density).
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Discussion
Internal carotid artery dissection
occurs as a result of a tear in the
inner lining of the artery. The tear
can be spontaneous or associated
with mild trauma such as sneezing or
more severe trauma such as whip-
lash injury or aggressive cervical
spine rotation manipulation.15,35–40

Understanding of the pathophysiol-
ogy that makes a person susceptible
to ICAD is somewhat limited.41 The
signs and symptoms experienced by
the patient in this case report are
similar to those described in other
examples in medical literature.15,42–45

Internal carotid artery dissection
accounts for up to one fifth of isch-
emic strokes occurring in people
under the age of 45 years. It typically

occurs in adults at a mean age of 40
years and with a male:female ratio of
1.5.38 Approximately 60% of ICADs
appear to occur spontaneously.44

The clinical presentation of sponta-
neous dissections of the internal
carotid artery may include cervical
or cranial pain, Horner syndrome,
and cranial nerve palsy; however,
ICAD also may be silent. The favor-
able natural history of ICAD empha-
sizes the need for a noninvasive
approach to detection, monitoring,
and follow-up. Follow-up studies
suggest a fairly good overall progno-
sis in adults.38

The onset of signs consistent with
Horner syndrome was the reason for
concern on the part of the therapist
in this case report. Common causes

of Horner syndrome include dorso-
lateral medullary stroke and carotid
artery dissection.12 In cases where
the cause of Horner syndrome is
unknown, patient signs and symp-
toms assist with localizing the area
of the lesion and subsequent diagno-
sis of the causes. For example, acute
neck or face pain indicate a lesion
in the cervical region, arm pain or
weakness indicate a lesion in the
paraspinal region, and sixth cranial
nerve palsy indicates a lesion in the
cavernous sinus area.12

Common signs and symptoms asso-
ciated with any ICAD include ipsilat-
eral clinical manifestations: head,
facial, or neck pain; Horner syn-
drome; pulsatile tinnitus; and cranial
nerve palsy.35 Cluster headache
symptoms also have been associated
with Horner syndrome signs and
underlying ICAD.45–48 The classic
signs of Horner syndrome include:
miosis, ptosis, and facial anhydrosis,
all on the ipsilateral side of the
head.12 Diagnostic imaging (MRI or
angiography) is strongly recom-
mended in cases where an individual
has Horner syndrome of unknown
etiology, especially when accompa-
nied by head, face, or neck
pain.12,16,49 Approximately 50% of
individuals who have had a carotid
artery dissection also have connec-
tive tissue aberrations of their skin.41

The patient in this case report did
not have any medical history or phys-
ical findings that indicated he may
have had a connective tissue disor-
der; however, he did exhibit signs
and symptoms consistent with ICAD
upon his second visit for physical
therapy intervention.

In conclusion, this case report
describes a patient who initially pre-
sented a history, signs, and symp-
toms of what appeared to be a treat-
able musculoskeletal condition. The
sudden onset of signs consistent
with Horner syndrome in addition
to his continued headache and

Figure 5.
Follow-up magnetic resonance imaging angiogram of the patient (after 6 months of
anticoagulant therapy) demonstrating entire view of the carotid arteries (anterior-
posterior view). The white arrow is pointing to the area where the dissection of the right
internal carotid artery had occurred.
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neck pain complaints prompted the
attending physical therapist to imme-
diately refer the individual to his phy-
sician. An ICAD was diagnosed, and
appropriate medical treatment
ensued. Identification of signs incon-
sistent with a musculoskeletal sys-
tem injury facilitated the medical
referral. In retrospect, the therapist
could have considered more exten-
sive cranial nerve and cervical test-
ing during the initial examination
due to the patient’s initial history,
which included trauma. However, it
is unlikely these examinations would
have revealed additional information
if the onset of his ICAD was sponta-
neous or if it developed gradually
after the initial trauma. The therapist
also may have put too much stock in
the information and recommenda-
tions being provided by the patient
due to his background and experi-
ence as a physical therapist. A thor-
ough examination should always be
conducted, regardless of a patient’s
background and experience. The
lesson learned: a sudden onset of
signs atypical for what is expected
(Horner syndrome for a musculosk-
eletal injury in this case) should be
considered a red flag for medical
referral.

Dr Willett provided concept/idea/project
design. Mr Wachholtz provided data collec-
tion. Both authors provided writing and con-
sultation (including review of manuscript
before submission).
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