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Abstract

up using high-resolution ultrasound.

artery

Background: Giant cell arteritis (GCA) is the most common form of systemic vasculitis in persons aged 50 years and
older. Medium and large vessels, like the temporal and axillary arteries, are commonly affected. Typical symptoms
are headache, scalp tenderness, jaw claudication and ophthalmological symptoms as loss of visual field, diplopia or
amaurosis due to optic nerve ischemia. Tongue pain due to vasculitic affection of the deep lingual artery can occur
and has so far not been visualized and followed up by modern ultrasound.

Case presentation: We report the case of a 78-year-old woman with typical symptoms of GCA, such as scalp tender-
ness, jaw claudication and loss of visual field, as well as severe tongue pain. Broad vasculitic affection of the extracra-
nial arteries, vasculitis of the central retinal artery and the deep lingual artery could be visualized by ultrasound. Fur-
ther did we observe a relevant decrease of intima-media thickness (IMT) values of all arteries assessed by ultrasound
during follow-up. Especially the left common superficial temporal artery showed a relevant decrease of IMT from

0.49 mm at time of diagnosis to 0.23 mm on 6-months follow-up. This is the first GCA case described in literature, in
which vasculitis of the central retinal artery and the lingual artery could be visualized at diagnosis and during follow-

Conclusion: High-resolution ultrasound can be a useful diagnostic imaging modality in diagnosis and follow-up of
GCA, even in small arteries like the lingual artery or central retinal artery. Ultrasound of the central retinal artery could
be an important imaging tool in identifying suspected vasculitic affection of the central retinal artery.
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Background
Giant-cell arteritis (GCA) is the most common form of
primary systemic vasculitis in persons aged 50 years and
older [1].

The clinical presentation of GCA is variable, but com-
mon symptoms are headache, hypersensitivity of the
scalp, jaw claudication and visual symptoms.
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Affection of the tongue is rare but can result in tongue
necrosis [2] and may be misdiagnosed as temporoman-
dibular dysfunction [3].

We report a case of an elderly female with GCA with
considerable affection of extracranial arteries including
the lingual and the central retinal arteries. These could
be visualized and followed up with high-resolution ultra-
sound. Based on our findings, ultrasound is a very useful
adjunct diagnostic and monitoring imaging modality.
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Fig. 1 Ophthalmologic imaging and transocular ultrasound of the left eye. a Colour fundus retinal photography of the left eye displaying an optic
disc edema with adjacent cotton wool spot (*) along the upper temporal vascular arch. b Macula-optical coherence tomography of the left eye
with a normal macula and segmental disc edema. Retinal nerve fibre layer thickness was increased in the superior, temporal and inferior segments
(*). ¢ Fluorescein angiography of the left eye with distinct hyperfluorescence of the papilla, i.e. a “hot disc”. d Transocular ultrasound including
measurement of flow velocity of the central retinal artery of the left eye on admission. e Macula-optical coherence tomography on admission (top)
compared to 6-month follow-up (bottom). f Transocular ultrasound including measurement of flow velocity of the central retinal artery of the left

eye in 6-month follow-up

Case presentation

A 78-year-old female was referred as an emergency to
the ophthalmology department of the University Hos-
pital Bonn. She reported blurred vision for seven days
and loss of visual field as well as photopsia for 2 days.
Amaurosis or diplopia were not reported.

She had dry cough for 4 months. This was refractory
to symptomatic and antibiotic therapy.

In the past 5 weeks, the patient reported increasing
diffuse thrusting, bilateral pain in the area of the man-
dible, while opening her mouth and while chewing.
In addition, she noted a thrusting pain in her tongue,
which initially increased postprandially but soon was
present continuously, and led to difficulties in swal-
lowing. The patient also reported weight loss of 4 kg
over the past 4 weeks, increasing fatigue and subfebrile
body temperatures as well as scalp tenderness. Severe
headaches of the temporal area were denied, as well as
myalgia and morning stiffness.

All symptoms started on the left side, but affected
both sides over time.

Examinations by a dentist, an orthodontist and an
otolaryngologist remained without any findings.

The patient was alert, orientated and had appropriate
affect on clinical examination.

The neurological examination remained unremark-
able, without dolorous nerve exit points and a negative
swinging flashlight test. The tongue appeared normal,
with no diversion, swelling or necrosis. Palpation of the
temporal arteries was normal.

Chest radiography was without pathologies.

The patient reported neither a history of vasocon-
strictive medication, nor was there a history of radio-
therapy involving any site of the body.

Laboratory results revealed increased inflammatory
markers. C-reactive protein (CRP) was 71 mg/] (refer-
ence range, 0 to 5 mg/l) and erythrocyte sedimentation
rate was 75 mm/h (reference range, < 30 mm/h).

On admission, the best corrected visual acuity was
20/400 in the left and 20/25 in the right eye. Fundu-
scopic examination of the left eye revealed optic disc
edema with cotton wool spots along the upper temporal

vascular arch. The macula and the retinal blood vessels
appeared normal on fundoscopy (Fig. 1a).

Optical coherence tomography (OCT) of the left mac-
ula was normal and OCT of the optic disc confirmed
disc edema in accordance with the clinical appearance.
Retinal nerve fibre layer thickness was increased in the
superior, temporal and inferior segments (Fig. 1b) and
the optic disc showed diffuse leakage (“hot disc”) on flu-
orescein angiography (Fig. 1c). Based on these ophthal-
mological findings, anterior ischemic optical neuropathy
(AION) of the left eye was diagnosed.

Following this, the patient was referred to the Depart-
ment of Rheumatology at the University Hospital Bonn
for further evaluation. The patient underwent ultra-
sound examination of all arteries typically involved in
GCA according to OMERACT protocol [4]. A GE Logiq
S8 XDclear ultrasound machine with software version R3
manufactured in 2018 was used. For sonographic exami-
nation of the axillary, vertebral and carotid arteries, a
linear ultrasound probe with a range from 6 to 15 MHz
was used, for all other small arteries including the central
retinal artery an ultrasound probe with a range from 8 to
18 MHz was applied.

Vascular ultrasound demonstrated a homogene-
ous, concentric thickening of the intima-media com-
plex, known as halo sign, in several arteries of the head
and neck area (Fig. 2) [5, 6]. Ultrasound was performed
on axillary arteries, vertebral arteries, common carotid
arteries, superficial temporal arteries with both fron-
tal and parietal branches, occipital arteries, facial arter-
ies, and due to the lingual pain, also the lingual artery.
Vasculitic affection with increased intima-media thick-
ness (IMT) values above published cut-off values was
observed in the common superficial temporal arteries
on both sides, both frontal and parietal branches (up to
0.49 mm), as well as in the right facial artery (0.59 mm)
and right axillary artery (1.09 mm) [7]. A halo sign was
also visible in both vertebral arteries. Exact values and
the respective cut-off values are depicted in Table 1.

Furthermore, due to tongue claudication and lingual
pain, the deep lingual artery, which is a branch of the lin-
gual artery, branching from the external carotid artery,
was also examined by ultrasound. It displayed a typical
vasculitic halo-sign (Fig. 3). Vasculitic IMT swelling led
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Fig. 2 Ultrasound images displaying vasculitic changes of the intima-media complex of the respective arteries. a, b Left vertebral artery in Doppler
and B-mode ultrasound with pathological vessel wall and increased intima-media thickness (IMT) due to inflammation. ¢ Right common superficial
temporal artery with pathological IMT of 0.43 mm. d Left common superficial temporal artery with pathological IMT of 0.49 mm. e Right common

superficial temporal artery in 6-month follow-up with IMT of 0.25 mm. f Left common superficial temporal artery in 6-month follow-up with IMT of

0.23 mm
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to markedly reduced blood flow and visible IMT thick-
ening in B-mode. Peak IMT of the lingual artery was
1.38 mm. There was no occlusion of the lingual artery.
This sonographic finding explained the patient’s symp-
toms of thrusting pain of her tongue.

In addition, transocular ultrasound of the central reti-
nal artery was performed on both sides. Retinal artery
displayed a systolic flow velocity of 8.2 cm/s on the left
eye, and 7.5 cm/s on the right eye. This meant a marked
reduction on both eyes, including the asymptomatic right

eye. Until now, we have examined 25 healthy individuals
with a mean systolic velocity of 14.4 cm/s (SD+£3.2) of
the central retinal artery.

The ocular ultrasound findings were in agreement with
both the patient’s visual symptoms and the ophthalmo-
logical findings mentioned above.

Diagnosis of GCA was made based on the patient’s
symptoms, clinical examination, laboratory results and
ultrasound findings, following the EULAR recommen-
dations for imaging in GCA [8]. Therefore, therapy was
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Table 1 Intima-media thickness values on admission, at 3-month and 6-month follow-up

Artery IMT cut-off Right side (mm) Left side (mm)
value (mm) [7]
Admission After 3 months After 6 months Admission After 3 months After 6 months
Axillary artery 1.0 1.09* 0.73 0.62 0.73 0.60 0.63
Vertebral artery not defined 1.96 045 0.57 1.56 0.58 043
Common superficial 042 043* 0.25 0.25 0.49% 0.30 023
temporal artery

Frontal branch 0.34 0.39* 0.33 0.19 0.37* 0.26 0.15
Parietal branch 0.29 0.44* 0.30* 0.19 0.49* 0.33* 0.17
Occipital artery not defined 0.28 0.23 0.15 0.22 0.20 0.14
Facial artery 037 0.59* 0.23 0.23 0.25 034 023

IMT Intima-media thickness, pathological values marked with *

0586/13

1L0.34mm

Fig. 3 Ultrasound examination of the lingual artery with an 18 MHz hockey stick probe. a Position of the ultrasound probe on the patient’s tongue.
b Doppler ultrasound and intima-media thickness (IMT) values of the affected deep lingual artery. ¢ Doppler ultrasound of the deep lingual artery
on 6-month follow-up, reduced field of view. d IMT values of the deep lingual artery on 6-month follow-up in B-Mode, reduced field of view

promptly initiated. Due to the characteristical sono-
graphic findings no biopsy of the superficial temporal
artery or any other artery was performed.

The patient received an initial daily dose of 500 mg
methylprednisolone intravenous for five days followed by
a daily dose of 60 mg prednisolone per os, tapered over
26 weeks according to the GIACTA treatment protocol

[9]. Furthermore, tocilizumab treatment was initiated
with a weekly dose of 162 mg subcutaneously due to the
widespread affection of the arterial vascular bed.

With treatment symptoms and laboratory mark-
ers quickly improved. Jaw claudication and tongue pain
resolved within days and did not reoccur. The patient was
dismissed five days later in stable clinical condition.
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Three months after dismissal a follow-up examination
was performed. The patient was on 9 mg prednisolone
per day, 162 mg tocilizumab subcutaneously per week
and free of symptoms. CRP was normal. On ultrasound
examination a relevant decrease of IMT values could be
observed in all affected arteries. IMT of the deep lingual
artery had decreased from 1.38 to 0.77 mm. Systolic flow
velocities of both central retinal arteries had increased
from 8.2 to 21.6 cm/s on the left eye and from 7.5 to
19.1 cm/s on the right eye.

At ophthalmological and sonographic follow-up exami-
nation 6 months after the patient’s dismissal, best cor-
rected visual acuity increased from 20/400 to 20/40 in
the left eye, the right eye was still without pathological
finding. Funduscopic examination of the left eye showed
a decrease of optic disc edema with a pale optic disc and
narrow vessels.

OCT of the left macula revealed atrophy of inner
retinal layers (Fig. 1e), while OCT of the optic disc con-
firmed absence of disc edema and a decrease of retinal
nerve fibre layer thickness.

The patient was on 12.5 mg prednisolone per day and
162 mg tocilizumab subcutaneously per week and free of
symptoms. The dose of prednisolone was increased for a
short time by an external rheumatologist, due to recur-
ring headaches and CRP-elevation between the follow-up
examinations.

On ultrasound examination, a further decrease in
IMT values could be observed (Table 1). Flow velocity
of both central retinal arteries showed stable values with
19.1 cm/s on the left eye and 17.2 cm/s on the right eye.
IMT of the deep lingual artery had decreased from 0.77
to 0.34 mm.

Therefore, tapering of prednisolone and therapy with
tocilizumab was continued following the GIACTA proto-
col [9].

Discussion and conclusion

This case illustrates a rare complication of GCA—vascu-
litis of the lingual artery, which could be diagnosed and
followed-up by modern ultrasound. Clinical presenta-
tion of vasculitic affection of the tongue without respec-
tive imaging is described only in a few cases in literature
[10, 11]. Tongue necrosis is described as a rare but severe
complication [2, 12].

This is the first case described in the literature, in which
vasculitis of the lingual artery could be assessed and doc-
umented by ultrasound.

Further is this the first case in literature in which vas-
culitic vessel wall edema of the central retinal artery
was visualized, which markedly decreased over 3 and
6 months under therapy. The patient’s symptoms rap-
idly disappeared including the dry cough which has
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been described in 14% of GCA patients and often occurs
before other symptoms appear [13, 14].

As highlighted by the improved systolic flow veloc-
ity of the central retinal artery on follow-up, ischemia of
the optic nerve was likely not permanent and improved
under treatment, which might explain the good visual
recovery. To this point there is no literature examining
the ultrasound measurement of the flow velocities of the
central retinal artery, but there seems to be a significant
decrease in flow velocities, as recently published at the
EULAR congress in 2020 [15].

In conclusion, this case illustrates the importance of a
fast ultrasound examination of the commonly affected
arteries in suspected GCA. Diagnostic imaging should
not delay treatment with glucocorticoids, especially in
the case of specific visual symptoms. This report raises
the question, whether the use of ultrasound is also use-
ful in examining arteries smaller than the lingual artery.
As highlighted above, it was possible to measure flow
velocities of the central retinal artery, which is a smaller
medium size vessel. To this point it remains uncertain, to
which extent smaller medium-sized arteries (e.g. the pos-
terior auricular artery) can reliably be assessed by ultra-
sound. A current prospective study performed by this
group is addressing this question.

The role of ultrasound in diagnosis of GCA is known
[8]. Apparently, there also seems to be a role in monitor-
ing disease during follow-up examinations. The patient’s
follow-up examinations showed a relevant decrease of
IMT values over a 6 months period. Nearly all IMT val-
ues of examined arteries decreased below the respective
cut-off values (Table 1) [7]. IMT values of the lingual
artery noticeably decreased from 1.38 mm at diagno-
sis to 0.34 mm at 6-months follow-up. Further research
regarding the role of ultrasound in follow-up is required.
In summary, ultrasound can be a helpful and quickly
available imaging modality for diagnosis and follow-up of
GCA. Nevertheless, an experienced examiner is required
to achieve reliable results [4]. Monti et al. recently pub-
lished an article assessing the role of ultrasound in GCA
by reviewing the available literature including recom-
mendations to improve diagnosis of GCA [16].

In this case report, we furthermore were able to visual-
ize vasculitis of the lingual artery and the central retinal
artery with modern high frequency ultrasound probes.
Sonographic examination of the central retinal artery
can be helpful in understanding vasculitic affection of
the eyes at time of diagnosis and in follow-up. Further
research is warranted on this subject.
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