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Vasculitis is a clinical condition with associated diagnostic challenges due to nonspeciﬁc symptoms and lack of a
conﬁrmatory imaging modality. We report a case of a 39-year-old female patient who developed generalized malaise,
lethargy, and headache. Laboratory evaluation showed elevated inﬂammatory markers. Conventional imaging studies
including computed tomography and carotid duplex ultrasound were unremarkable. Infrared thermography revealed
enhanced thermographic signals in the left carotid artery and aortic arch. Corticosteroid therapy was commenced, and
the patient responded well. Follow-up infrared thermography at 6 months showed complete resolution of the
thermographic pattern, and the patient remained symptom free. (J Vasc Surg Cases 2017;3:112-4.)

Takayasu arteritis is a vasculitis primarily affecting the
aorta and its branches. The thoracic aorta and its
branches, including the carotid artery and subclavian
arteries, are often affected. Diagnosis of this condition
can be difﬁcult and is frequently delayed in part because
of the nonspeciﬁc symptoms associated with the disease, such as malaise, fever, and weight loss. We herein
report the case of a patient with Takayasu arteritis whose
diagnosis was facilitated by an infrared thermographic
evaluation. This imaging modality was useful in followup surveillance evaluation on the completion of medical
treatment. Informed consent was obtained for the publication of this report.

CASE REPORT

of giant cell arteritis. Her carotid duplex ultrasound showed no
hemodynamically signiﬁcant stenosis. A computed tomography
(CT) scan of the chest with contrast enhancement similarly
revealed no gross abnormalities. With no radiographic evidence
of vascular disease, dynamic infrared thermography (FLIR E8
with 320  240 infrared resolution; FLIR Systems, Inc, Wilsonville,
Ore) was performed, which showed increased thermal retention
in her left carotid artery and thoracic aorta (Fig 1). To standardize
the imaging technique, we maintained the room temperature
at 71 F to 73 F when thermal images were taken. Efforts were
made to avoid taking thermal images adjacent to a source
that emits heat energy, such as a window, heating vent, lamp,
or computer. A distance of 2 feet between the thermal camera
and the patient’s neck was maintained in all thermal imaging
evaluations.
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performed, which showed complete resolution of vascular
symptoms at follow-up 18 months after the initial symptoms.
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DISCUSSION
Takayasu arteritis, along with myriad other vasculitis
conditions, often poses a diagnostic challenge to clinicians because the patient frequently presents with
nonspeciﬁc symptoms, such as malaise, fever, lethargy,
and weight loss. Furthermore, the lack of a deﬁnitive
imaging modality or conﬁrmatory serologic test often
leads to misdiagnosis and treatment delay in these
patients. This report represents the ﬁrst case of use of
infrared thermography technology in assessing body
regions potentially affected by vasculitis by detecting
elevated thermal signals. Furthermore, this imaging
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Fig 1. Infrared thermography demonstrated enhanced thermal signals in the aortic arch and left carotid artery
in anteroposterior (A) and lateral (B) views of our patient with Takayasu arteritis.

Fig 2. Surveillance infrared thermography after corticosteroid treatment at 6 months demonstrated resolution
of thermal pattern in anteroposterior (A) and lateral (B) views.

modality can provide follow-up surveillance information
to determine the treatment response.
First developed in 1929 by a Hungarian physicist,
Kálmán Tihanyi, an infrared thermographic camera was
used to detect heat signals in the form of infrared radiation.1 The application of this technology in medicine has
expanded greatly in recent years. Researchers have
applied this imaging modality to facilitate the diagnosis
of conditions associated with increased infrared thermal
characteristics due to an inﬂammatory process or
enhanced vascularity, such as neoplasm or infection.1,2
Clinical reports have highlighted the clinical utility of
infrared thermography as a breast cancer screening
tool.2,3 Zadeh et al recently examined 60 patients
thought to have breast disease using an infrared thermographic camera. These authors found that this imaging
modality was not only effective in determining breast
mass location but also highly accurate in identifying
hypoechoic lesions, cystic masses, and heterogeneous
lesions including ﬁbroadenomas and intraductal
masses.3 Researchers have recently lauded the diagnostic beneﬁt of infrared thermography in differentiating
melanomas from benign cutaneous pigmented lesions

on the basis of their particular infrared thermographic
signals.4 The application of this technology in detecting
vascular tumors, including cutaneous hemangiomas
and other vascular malformations, before and after treatment with cryotherapy or laser therapy has been
reported.5 Similarly, this technology has been found to
be useful in mapping and characterizing perforators for
preoperative assessment as well as for postoperative
monitoring of muscle ﬂap reconstruction.2 In patients
with burn injuries, differentiating between superﬁcial
dermal and deep dermal burns can be challenging
because of the inability to visualize depth of thermal
injury. This differentiation is critical because superﬁcial
dermal burns can be treated conservatively, whereas
deep dermal burns frequently require excision and skin
grafting. Singer et al highlighted the diagnostic accuracy
using infrared thermal imaging in 30 burn patients in
predicting burn depth as this imaging modality facilitated the treatment decision and potentially reduced
unnecessary skin grafting in burn patients.6
Blackmur et al recently reported the use of an
18
F-ﬂuorodeoxyglucose positron emission tomography ( 18 F-FDG-PET) CT scan in the diagnosis and
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treatment of a patient with aortitis.7 Neumann and
associates similarly reported the utility of this imaging
technique to diagnose large-vessel aortitis for which
conventional CT scan and magnetic imaging had
proved inconclusive. 8 Whereas the 18 F-FDG-PET CT
scan may prove to be sensitive in demonstrating
18
F-FDG uptake in the wall of the thoracic and
abdominal aorta where chronic inﬂammation is
present, this technology requires highly sophisticated
imaging equipment with radioactive tracer administration as well as trained personnel to perform the
imaging evaluation. The adaptation of this imaging
modality by clinicians or hospitals in general may
prove to be challenging because of cost considerations. In contrast, the ubiquitous proliferation of
smartphones has led to the development of a cell
phone-mounted infrared thermographic camera.
Hardwicke et al recently reported their experiences
of using a smartphone-mounted thermographic
camera in evaluating perforators for cutaneous blood
ﬂow in patients undergoing free ﬂap reconstruction. 9
A recent report by Kanazawa et al demonstrated the
clinical beneﬁt of using smartphone-attached mobile
thermography at the bedside in assessing subclinical
inﬂammation in patients with diabetic foot ulcers. 10
We have recently reported our clinical experience of
using a smartphone-mounted infrared thermographic camera in assessing tissue perfusion after
either surgical or endovascular lower extremity revascularization in eight patients. 11 We found that this
technology is easy to use and highly cost-effective as
an adjunctive imaging tool in the care of vascular
patients.

CONCLUSIONS
Our case highlights the potential clinical utility of using
infrared thermography in patients with vasculitis. The
enhanced thermal signals in the aortic arch and carotid
artery provided valuable information in the diagnosis
and treatment of arteritis in our patient. This technology
was similarly beneﬁcial in subsequent surveillance

evaluation once the patient completed the prescribed
treatment. Further studies are warranted to determine
the clinical sensitivity and diagnostic accuracy of this imaging modality in vasculitis.
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