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Abstract 
Background: Pediatric Takayasu arteritis (TA) often begins with nonspecific 
systemic inflammation, while classic vascular manifestations may be absent 
during the early inflammatory phase. This frequently results in diagnostic de-
lay and exposes patients to progressive vascular injury. Structural imaging 
modalities such as magnetic resonance angiography (MRA) may be unre-
vealing before luminal compromise develops. In contrast, metabolic imaging 
with fluorodeoxyglucose positron emission tomography/computed tomogra-
phy (FDG-PET/CT) can detect early vessel-wall inflammation. Case Presen-
tation: We reported a 12-year-old male presenting with persistent systemic 
inflammatory symptoms and elevated acute-phase reactants. Initial diagnostic 
evaluation, including contrast-enhanced MRA of the aorta and its major 
branches, did not demonstrate definitive structural abnormalities. Despite 
negative structural imaging, clinical suspicion for large-vessel vasculitis re-
mained high due to sustained inflammatory markers and evolving clinical fea-
tures. An initial FDG-PET/CT was nondiagnostic; however, a repeat FDG-
PET/CT performed in the context of ongoing inflammation demonstrated in-
creased metabolic uptake along the aorta and primary branch vessels, con-
sistent with active Takayasu arteritis. High-dose glucocorticoids were initiated 
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followed by steroid-sparing immunosuppression with methotrexate, resulting 
in clinical and laboratory improvement. Review Aim and Methods: Using 
this case as a framework, we conducted a comprehensive narrative review fo-
cusing on early pediatric TA presentation, diagnostic pitfalls, comparative im-
aging strategies (Doppler ultrasound, CTA, MRA, and FDG-PET/CT), and the 
role of serial metabolic imaging in cases with persistent inflammatory activity 
and inconclusive structural studies. Key Insights: Evidence suggests that FDG-
PET/CT may detect inflammatory vascular activity preceding structural luminal 
changes. Serial metabolic imaging may therefore be particularly valuable in 
pediatric patients with sustained systemic inflammation and nondiagnostic in-
itial MRA, helping reduce diagnostic delay and prevent irreversible arterial 
damage. Conclusion: In children with persistent inflammatory markers and 
high clinical suspicion for large-vessel vasculitis, a negative initial MRA should 
not exclude Takayasu arteritis. Serial FDG-PET/CT can unmask early inflam-
matory-phase disease and should be considered within a pragmatic diagnostic 
algorithm to facilitate timely diagnosis and treatment. 
 

Keywords 
Takayasu Arteritis, Pediatric Vasculitis, Large-Vessel Vasculitis, Positron 
Emission Tomography Computed Tomography, Magnetic Resonance 
Angiography, Vascular Inflammation, Early Diagnosis, Immunosuppressive 
Agents 

 

1. Introduction 

Takayasu arteritis (TA) is a chronic granulomatous large-vessel vasculitis primar-
ily affecting the aorta and its major branches, with potential involvement of the 
pulmonary and coronary arteries. Although traditionally described in young adult 
women, pediatric-onset disease represents a distinct and particularly challenging 
clinical entity characterized by diagnostic delay, heterogeneous presentation, and 
a high risk of irreversible vascular damage at diagnosis [1]. 

The current classification framework most widely applied in children derives 
from the EULAR/PRINTO/PRES Ankara 2008 criteria, which require angio-
graphic abnormalities of the aorta or its main branches plus at least one support-
ing clinical feature such as pulse deficit, blood pressure discrepancy, bruits, hy-
pertension, or elevated acute-phase reactants [1]. Importantly, these criteria rely 
on imaging-confirmed vascular involvement, underscoring the central role of im-
aging in diagnosis. 

Epidemiological data in children are limited but suggest that pediatric TA is 
rare, with reported annual incidence rates as low as 0.4 cases per million children 
in certain European populations [2]. Despite its rarity, TA represents the most 
common large-vessel vasculitis in childhood [2]. The principal clinical difficulty 
lies not in frequency but in recognition: early disease often manifests with non-
specific systemic inflammation—including prolonged fever, fatigue, weight loss, 
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and elevated erythrocyte sedimentation rate (ESR) or C-reactive protein (CRP)—
while classical vascular signs frequently emerge only after structural arterial dam-
age has occurred. 

Diagnostic delay in pediatric TA is well documented and clinically consequen-
tial. In a tertiary UK cohort, the median time to diagnosis was reported as 17 
months, with hypertension present in approximately 73% of patients at diagnosis, 
suggesting that many cases are identified only after hemodynamically significant 
vascular involvement has developed [3]. More recent cohorts indicate that diag-
nostic delay may vary substantially depending on access to subspecialty care; a 
contemporary retrospective study evaluating childhood Takayasu arteritis and 
polyarteritis nodosa reported a median diagnostic delay of 13 weeks, though de-
lays remained strongly associated with systemic inflammatory presentations and 
absence of overt vascular findings [4]. Systematic reviews further highlight the 
heterogeneity of reported delays and emphasize that laboratory biomarkers lack 
sufficient sensitivity and specificity to reliably distinguish active disease from 
other inflammatory conditions [5]. 

Imaging therefore plays a decisive role not only in classification but also in early 
detection. Conventional structural imaging modalities—including magnetic res-
onance angiography (MRA) and computed tomography angiography (CTA)—are 
designed to detect luminal stenosis, occlusion, aneurysm formation, or mural 
thickening. However, these findings may be absent during the early inflammatory 
phase, when vascular wall inflammation precedes measurable luminal compro-
mise. Updated EULAR recommendations for imaging in large-vessel vasculitis 
(2023 update) endorse MRI/MRA as the preferred modality for Takayasu arteritis 
while recognizing that fluorodeoxyglucose positron emission tomography (FDG-
PET), CT, or ultrasound may provide complementary information depending on 
clinical context [6]. 

FDG-PET/CT offers functional imaging by detecting increased glucose metab-
olism within inflamed vessel walls and may identify active disease before struc-
tural abnormalities become apparent. A systematic review and meta-analysis eval-
uating FDG-PET/CT in large-vessel vasculitis demonstrated pooled sensitivity of 
approximately 77% and specificity of 71% for detecting active disease, although 
heterogeneity in methodology and interpretation was noted [7]. Recent nuclear 
medicine literature further emphasizes standardized acquisition protocols and 
careful interpretation to distinguish inflammatory uptake from atherosclerotic or 
physiologic patterns [8]. 

We report the case of a 12-year-old male presenting with persistent systemic 
inflammation and sustained elevation of acute-phase reactants in whom initial 
contrast-enhanced MRA of the aorta and its major branches did not reveal defin-
itive structural abnormalities. Despite negative structural imaging, clinical suspi-
cion for large-vessel vasculitis remained high. Serial FDG-PET/CT ultimately 
demonstrated metabolically active large-vessel inflammation, establishing the di-
agnosis of Takayasu arteritis in its early inflammatory phase. Using this case as a 
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framework, we provide a comprehensive and practice-oriented review of pediatric 
Takayasu arteritis, focusing on early diagnostic pitfalls, limitations of laboratory 
markers, comparative imaging strategies, and a pragmatic algorithm for cases with 
persistent inflammatory activity and inconclusive initial studies. 

2. Case Presentation 

A previously healthy 12-year-old male was referred for evaluation of persistent 
systemic inflammation of unclear origin. The clinical course began approximately 
six weeks prior with intermittent low-grade fever, progressive fatigue, decreased 
physical endurance, and unintentional weight loss. There was no initial history of 
limb claudication, chest pain, focal neurological deficits, or visual disturbances. 
Physical examination at first evaluation revealed no pulse deficits or audible 
bruits, and peripheral pulses were symmetrical. Blood pressure measurements 
were within the upper-normal range for age.  

Initial laboratory studies demonstrated marked systemic inflammation, with 
erythrocyte sedimentation rate (ESR) persistently elevated between 65 and 85 mm/h 
and C-reactive protein (CRP) levels ranging from 5 to 7 mg/dL. Mild normocytic 
anemia was present (hemoglobin 10.8 g/dL), while leukocyte and platelet counts re-
mained within normal limits. Renal and hepatic function tests were unremarka-
ble. Extensive infectious evaluation—including blood cultures, viral serologies, tu-
berculosis screening, and inflammatory infectious markers—was negative. Auto-
immune testing, including antinuclear antibodies, anti-double-stranded DNA an-
tibodies, antineutrophil cytoplasmic antibodies, and complement levels, did not 
reveal evidence of systemic autoimmune disease.  

Differential diagnoses included occult infection (such as tuberculosis or endo-
carditis), malignancy—particularly lymphoma—and systemic inflammatory con-
ditions such as systemic juvenile idiopathic arthritis. These were considered un-
likely given negative microbiological studies, absence of suggestive imaging find-
ings, and lack of disease-specific clinical or laboratory features. 

Given the persistence of inflammatory markers and constitutional symptoms 
without an identifiable source, large-vessel vasculitis was considered in the differ-
ential diagnosis. Contrast-enhanced magnetic resonance angiography (MRA) of 
the thoracic and abdominal aorta and its major branches was performed to assess 
for structural vascular abnormalities. The study did not demonstrate significant 
luminal stenosis, aneurysmal changes, or clear mural thickening. No angiographic 
abnormalities meeting classification criteria for Takayasu arteritis were identified. 
At this stage, structural imaging was considered nondiagnostic.  

Due to ongoing inflammation and absence of a definitive diagnosis, a short em-
pirical course of systemic glucocorticoids was initiated (oral prednisone at ap-
proximately X mg/kg/day for X days). The initial FDG-PET/CT was performed 
shortly after this exposure. The patient experienced transient improvement in 
constitutional symptoms and partial reduction in CRP levels; however, inflamma-
tory markers rebounded upon tapering, and systemic symptoms recurred. This 
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steroid-responsive but relapsing pattern strengthened suspicion of an underlying 
immune-mediated inflammatory process and raised the possibility that prior glu-
cocorticoid exposure could have influenced early metabolic imaging findings. 

In light of sustained inflammatory activity and nondiagnostic structural imag-
ing, 18F-fluorodeoxyglucose positron emission tomography/computed tomogra-
phy (FDG-PET/CT) was obtained to evaluate for occult malignancy or metaboli-
cally active inflammatory disease. FDG-PET/CT interpretation was based on vis-
ual grading comparing vascular uptake to hepatic uptake. The initial PET/CT 
study (Figure 1) demonstrated vascular uptake not exceeding liver background 
(visual grade ≤ 2), and was therefore considered nondiagnostic. No definitive ev-
idence of active large-vessel vasculitis was established at that time. This result il-
lustrated the potential limitation of single-time-point metabolic imaging in early 
inflammatory-phase disease, particularly in the context of recent glucocorticoid 
exposure.  

Over the subsequent weeks, the patient continued to demonstrate persistent el-
evation of ESR and CRP, along with recurrent fatigue and intermittent fever. Se-
rial blood pressure measurements began to reveal mild systolic hypertension, rais-
ing concern for evolving vascular involvement despite previously negative imag-
ing. The coexistence of sustained inflammatory markers, partial glucocorticoid 
responsiveness with relapse upon taper, newly emerging hypertension, and ab-
sence of an alternative diagnosis created a clinically significant discordance be-
tween laboratory findings and imaging studies.  

Recognizing that early Takayasu arteritis may manifest with active vascular in-
flammation prior to the development of detectable luminal changes, and that met-
abolic activity may evolve over time, repeat FDG-PET/CT was performed several 
weeks after steroid tapering and in the context of persistent inflammatory activity. 
The follow-up study (Figure 2) demonstrated increased FDG uptake greater than 
hepatic activity (visual grade ≥ 3) along the thoracic and abdominal aorta as well 
as the proximal segments of the subclavian and carotid arteries. The distribution 
and intensity of vascular hypermetabolism were consistent with active large-vessel 
vasculitis. 

These findings, in conjunction with persistent systemic inflammation and evolv-
ing clinical features, established the diagnosis of Takayasu arteritis in its inflamma-
tory phase. Although initial imaging did not fulfill EULAR/PRINTO/PRES classi-
fication criteria due to absence of angiographic abnormalities, the diagnosis was 
ultimately made based on integrated clinical, laboratory, and metabolic imaging 
findings, highlighting the distinction between clinical diagnosis and classification 
frameworks. 

High-dose intravenous methylprednisolone pulses were administered, followed 
by oral glucocorticoid therapy. Given the risk of disease progression and the need 
to limit cumulative steroid exposure, methotrexate was initiated as steroid-sparing 
immunosuppressive therapy. Low-dose aspirin was introduced for vascular pro-
tection, and antihypertensive therapy was implemented to control blood pressure.  
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Within eight weeks of treatment initiation, the patient demonstrated complete 
resolution of constitutional symptoms, normalization of inflammatory markers, 
and stabilization of blood pressure. Clinical remission was achieved, and struc-
tured imaging surveillance was planned to monitor disease activity and prevent 
structural vascular progression.  

This case illustrates the diagnostic complexity of pediatric Takayasu arteritis in 
its early inflammatory phase and underscores the importance of serial metabolic 
imaging when structural studies are initially inconclusive. In selected pediatric 
cases with persistent clinical suspicion, the diagnostic yield of repeat FDG-
PET/CT may outweigh potential risks related to radiation exposure, particularly 
when early diagnosis can prevent irreversible vascular damage. 
 

Table 1. Key characteristics of Takayasu arteritis in pediatric patients. 

Feature Pediatric Takayasu arteritis 

Epidemiology Rare; up to 20% - 30% of cases have onset in childhood or adolescence 

Sex predominance Female predominance 

Initial presentation Constitutional symptoms (fever, fatigue, weight loss) 

Hypertension Very common; often due to renal artery involvement 

Pulse deficits Often absent at early stages 

Laboratory findings Elevated ESR and CRP; nonspecific 

Most affected vessels Aorta and its main branches 

Role of imaging Central to diagnosis; serial imaging often required 

FDG-PET/CT Useful for detecting active inflammation, especially early disease 

Pulmonary artery involvement Less frequent than in adults 

Prognosis Generally better than adults with early diagnosis 

Main causes of morbidity Vascular damage, hypertension, delayed diagnosis 

 

 
Figure 1. Initial FDG-PET/CT at first diagnostic evaluation. 

https://doi.org/10.4236/jbm.2026.144026


R. Donado-Botero et al. 
 

 

DOI: 10.4236/jbm.2026.144026 366 Journal of Biosciences and Medicines 
 

Schematic representation adapted from FDG-PET/CT imaging obtained dur-
ing the initial diagnostic workup, showing absence of significant 18F-fluorodeox-
yglucose uptake along the aorta and its major branches. This finding illustrates 
the limited sensitivity of early single-time-point imaging in pediatric Takayasu 
arteritis despite ongoing systemic inflammation. 
 

 
Figure 2. Follow-up FDG-PET/CT revealing active large-vessel vasculitis. 

 
Adapted schematic representation of follow-up FDG-PET/CT demonstrating 

increased metabolic uptake along the carotid, subclavian, and aortic segments, 
consistent with active large-vessel vasculitis. Serial imaging was pivotal in estab-
lishing the diagnosis of Takayasu arteritis after initially negative studies. 

3. Discussion 
3.1. Pathophysiology and Immunopathogenesis of Pediatric 

Takayasu Arteritis 

Takayasu arteritis (TA) is a chronic granulomatous vasculitis characterized by im-
mune-mediated inflammation of large elastic arteries, predominantly the aorta 
and its major branches. Although its exact etiology remains incompletely under-
stood, current evidence supports a complex interplay between genetic susceptibil-
ity, innate immune activation, and adaptive immune dysregulation leading to pro-
gressive vascular injury [9]. 

Histopathologically, TA is marked by panarteritis involving all layers of the ves-
sel wall. Early inflammatory lesions are characterized by adventitial and medial 
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infiltration with mononuclear cells, including macrophages, CD4+ T lympho-
cytes, and natural killer cells. These immune cells promote granulomatous inflam-
mation with multinucleated giant cells, elastic lamina destruction, and progressive 
medial necrosis [10]. As inflammation advances, intimal hyperplasia and fibrosis 
lead to luminal narrowing, stenosis, and, in some cases, aneurysm formation. 

From an immunologic perspective, T helper 1 (Th1) and T helper 17 (Th17) 
pathways play a central role. Elevated levels of interferon-γ, interleukin-6 (IL-6), 
interleukin-17, and tumor necrosis factor-α (TNF-α) have been documented in 
active disease, supporting a cytokine-driven inflammatory cascade [11]. IL-6, in 
particular, correlates with systemic inflammatory activity and has emerged as a 
therapeutic target, as demonstrated by the efficacy of IL-6 receptor blockade in 
refractory large-vessel vasculitis [12]. 

In addition to adaptive immune activation, innate immune mechanisms con-
tribute significantly to vascular injury. Dendritic cells located at the adventitial-
medial junction appear to act as antigen-presenting cells, initiating T-cell-medi-
ated responses within the vascular wall. Activation of toll-like receptors may fur-
ther amplify inflammatory signaling [13]. Vascular smooth muscle cells and en-
dothelial cells also participate in perpetuating inflammation through production 
of chemokines and adhesion molecules, promoting leukocyte recruitment and 
sustaining chronic vascular remodeling. 

The disease course is often conceptualized in two overlapping phases: an early 
inflammatory phase and a later occlusive phase. During the inflammatory phase, 
systemic symptoms predominate and vascular wall inflammation may be present 
without significant luminal compromise. Structural imaging modalities may 
therefore appear normal or minimally altered. As the disease progresses, chronic 
inflammation leads to intimal proliferation, fibrosis, and irreversible luminal ste-
nosis, which manifest clinically as pulse deficits, bruits, hypertension, and is-
chemic complications [14]. 

This biphasic model is particularly relevant in pediatric patients. Children fre-
quently present during the inflammatory phase, when constitutional symptoms 
and elevated acute-phase reactants are prominent but classical vascular findings 
are absent. The absence of overt structural abnormalities on early angiographic 
imaging, as observed in the present case, likely reflects this pathophysiologic stage 
in which metabolic inflammation precedes measurable luminal remodeling. 

Metabolic imaging with FDG-PET/CT capitalizes on increased glucose uptake 
by activated inflammatory cells within the vessel wall. Macrophage-rich granu-
lomatous inflammation demonstrates heightened metabolic activity, enabling de-
tection before structural damage becomes radiographically evident [15]. The evo-
lution from an initially nondiagnostic PET/CT to subsequent demonstrable vas-
cular hypermetabolism in this patient may reflect temporal progression of inflam-
matory burden to a threshold detectable by metabolic imaging. 

Understanding this immunopathogenic sequence provides a mechanistic ex-
planation for diagnostic delay and imaging discordance in early pediatric TA. It 
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also reinforces the rationale for serial imaging in cases where clinical suspicion 
remains high despite initially negative structural studies. 

3.2. Clinical Manifestations and Early Diagnostic Pitfalls in 
Pediatric Takayasu Arteritis 

Pediatric Takayasu arteritis frequently presents with a clinical phenotype distinct 
from that observed in adults. In children, early manifestations are predominantly 
systemic and inflammatory rather than ischemic. Prolonged fever, fatigue, ma-
laise, and weight loss may precede overt vascular findings by weeks or even 
months, contributing to diagnostic uncertainty and delayed recognition [15]. This 
early inflammatory pattern often overlaps with infectious or hematologic condi-
tions, complicating initial assessment. 

Hypertension is among the most common and clinically significant findings in 
pediatric cohorts, frequently secondary to renal artery involvement. However, 
blood pressure elevation may initially be mild or intermittent and therefore over-
looked, particularly in the absence of pulse deficits or bruits [16]. Classical vascu-
lar signs such as limb claudication, diminished pulses, or audible arterial bruits 
typically reflect more advanced structural disease and are often absent during 
early stages. 

Elevated acute-phase reactants, particularly ESR and CRP, are consistently re-
ported laboratory abnormalities in pediatric series. Nevertheless, these markers 
lack specificity and do not reliably correlate with the degree of vascular involve-
ment or structural progression [17]. Moreover, inflammatory indices may transi-
ently decrease with partial corticosteroid exposure, potentially obscuring under-
lying disease activity. In the present case, persistent elevation of inflammatory 
markers despite transient steroid responsiveness heightened suspicion for ongo-
ing immune-mediated vascular inflammation. 

A central diagnostic pitfall lies in the reliance on structural imaging modalities 
that primarily identify luminal abnormalities. During the early inflammatory 
phase, vascular wall inflammation may precede measurable stenosis or aneurys-
mal change, resulting in normal or inconclusive MRA or CTA findings. Such 
clinicoradiologic discordance has been described in pediatric cohorts and under-
scores the need for careful longitudinal evaluation [18]. 

The concept of “clinical-imaging discordance” is therefore fundamental in early 
pediatric Takayasu arteritis. Persistent unexplained systemic inflammation, ster-
oid-responsive but relapsing disease, new-onset hypertension, and absence of al-
ternative diagnoses should prompt consideration of inflammatory large-vessel 
vasculitis even in the context of initially negative angiographic studies. Failure to 
recognize this temporal mismatch may contribute to progression toward irre-
versible vascular remodeling. 

Our patient exemplified these diagnostic challenges. The absence of luminal 
abnormalities on contrast-enhanced MRA initially reduced diagnostic certainty. 
However, sustained inflammatory activity, steroid dependence with relapse upon 
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tapering, and emerging blood pressure abnormalities maintained a high index of 
suspicion, ultimately justifying further metabolic investigation. 

3.3. Imaging in Pediatric Takayasu Arteritis: Structural versus 
Metabolic Assessment and the Role of Serial Evaluation 

Imaging plays a pivotal role in the diagnosis and longitudinal management of pe-
diatric Takayasu arteritis. As summarized in Table 1, vascular involvement in 
children most commonly affects the aorta and its major branches, while classical 
vascular signs may be absent during early inflammatory stages. Consequently, im-
aging frequently becomes the primary diagnostic determinant. 

Structural imaging techniques, including Doppler ultrasound, CTA, and MRA, 
remain fundamental for identifying luminal stenosis, aneurysm formation, and 
vessel wall thickening. MRA is often preferred in pediatric populations due to the 
absence of ionizing radiation and its ability to assess mural characteristics. How-
ever, these modalities are intrinsically limited to detecting anatomical changes and 
may fail to identify isolated mural inflammation without significant luminal com-
promise [19]. 

Metabolic imaging with 18F-fluorodeoxyglucose positron emission tomogra-
phy/computed tomography (FDG-PET/CT) provides functional assessment by 
detecting increased glucose uptake within inflamed vessel walls. Activated macro-
phages and T lymphocytes demonstrate heightened metabolic activity, enabling 
visualization of inflammatory burden prior to irreversible structural remodeling. 
Studies evaluating FDG-PET/CT in large-vessel vasculitis have demonstrated its 
utility in identifying active inflammation and monitoring treatment response [20]. 

The comparative strengths and limitations of structural and metabolic imaging 
modalities in pediatric large-vessel vasculitis are summarized in Table 2. While 
structural techniques define anatomical consequences of disease, FDG-PET/CT 
offers insight into inflammatory activity. Importantly, sensitivity of PET imaging 
may be influenced by disease stage and prior immunosuppression. Very early dis-
ease or partial corticosteroid exposure may reduce detectable metabolic signal, 
potentially explaining nondiagnostic initial studies. 

Serial imaging is therefore of particular importance in cases characterized by 
persistent inflammatory markers and inconclusive structural evaluation. Disease 
activity in Takayasu arteritis is dynamic, and inflammatory burden may evolve 
over time. In the present case, the initial FDG-PET/CT did not demonstrate de-
finitive vascular hypermetabolism. However, continued elevation of inflamma-
tory markers, steroid-dependent relapse, and emerging hypertension supported 
ongoing inflammatory activity. Repeat FDG-PET/CT subsequently revealed met-
abolically active large-vessel inflammation, thereby establishing the diagnosis. 

This case reinforces the importance of integrating clinical, laboratory, and im-
aging findings rather than relying on single time-point studies. In pediatric pa-
tients with sustained systemic inflammation and high clinical suspicion for large-
vessel vasculitis, repeat metabolic imaging should be considered even when initial 
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structural and functional evaluations are nondiagnostic. A pragmatic imaging-
based diagnostic approach, incorporating complementary modalities and serial 
assessment, is outlined in Table 3. 
 

Table 2. Comparative imaging modalities in pediatric Takayasu arteritis. 

Modality Primary Target Strengths Limitations Best Clinical Use 

Doppler Ultrasound 
Superficial 
arteries (carotid, 
renal) 

No radiation; bedside 
availability; hemodynamic 
assessment 

Operator-dependent; 
limited deep vessel 
visualization; limited 
thoracic aorta assessment 

Initial screening in suspected 
renal or carotid involvement; 
hypertension evaluation 

Computed 
Tomography 
Angiography (CTA) 

Luminal 
anatomy 

High spatial resolution; 
rapid acquisition 

Ionizing radiation; limited 
inflammatory wall 
characterization 

Assessment of stenosis, 
aneurysm, and surgical planning 

Magnetic 
Resonance 
Angiography 
(MRA) 

Luminal and 
mural anatomy 

No radiation; wall 
thickening and edema 
evaluation 

May miss isolated early 
inflammatory activity; 
longer acquisition time 

First-line structural imaging in 
pediatric patients 

Conventional 
Angiography 

Luminal detail 
Gold standard for luminal 
stenosis; interventional 
capability 

Invasive; radiation; does 
not assess inflammation 

When endovascular intervention 
is planned 

FDG-PET/CT 
Metabolic 
inflammatory 
activity 

Detects early vascular 
inflammation before 
luminal change; whole-
body assessment 

Radiation exposure; cost; 
interpretation variability; 
reduced sensitivity after 
steroids 

Persistent inflammatory markers 
with nondiagnostic structural 
imaging; assessment of disease 
activity; suspected relapse 

 
Table 3. Proposed pragmatic diagnostic algorithm for suspected pediatric Takayasu arteritis. 

Step Clinical Scenario Recommended Action Rationale 

1 
Persistent systemic inflammation 
without clear etiology 

Exclude infection, malignancy, and 
systemic autoimmune disease 

Rule out more common causes before 
considering vasculitis 

2 
Elevated ESR/CRP ± constitutional 
symptoms 

Assess blood pressure, pulse symmetry, 
bruits 

Identify early vascular “red flags” 

3 
Clinical suspicion of large-vessel 
involvement 

Perform contrast-enhanced MRA 
(preferred) 

Evaluate structural abnormalities 

4 
Nondiagnostic MRA but persistent 
inflammation 

Consider FDG-PET/CT 
Detect inflammatory-phase disease 
before structural damage 

5 
Initial PET/CT nondiagnostic but 
high suspicion persists 

Repeat metabolic imaging Disease activity may evolve over time 

6 
Confirmed metabolic or structural 
vascular involvement 

Initiate high-dose glucocorticoids ± 
steroid-sparing agent 

Prevent irreversible vascular remodeling 

7 
Established diagnosis under 
treatment 

Serial clinical, laboratory, and imaging 
monitoring 

Detect relapse and prevent progression 
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3.4. Treatment Strategies and Long-Term Monitoring in Pediatric 
Takayasu Arteritis 

The therapeutic management of pediatric Takayasu arteritis aims to suppress ac-
tive vascular inflammation, prevent irreversible structural damage, control hyper-
tension and ischemic complications, and minimize long-term treatment-related 
toxicity. Early recognition and prompt initiation of immunosuppressive therapy 
are critical to reducing cumulative vascular injury and improving long-term out-
comes. 

High-dose systemic glucocorticoids remain the cornerstone of initial therapy. 
Intravenous methylprednisolone pulses are frequently administered in cases with 
significant inflammatory activity, followed by oral prednisone with gradual taper-
ing. Although most pediatric patients demonstrate rapid clinical and biochemical 
improvement, relapse during tapering is common, and prolonged steroid expo-
sure is associated with substantial morbidity, particularly in children, including 
growth impairment, metabolic complications, and bone demineralization [21]. 

For this reason, early introduction of steroid-sparing immunosuppressive agents 
is generally recommended. Methotrexate is among the most frequently used first-
line adjunctive therapies in pediatric cohorts and has demonstrated efficacy in 
maintaining remission and reducing cumulative glucocorticoid dose [22]. Pediat-
ric cohort studies further support early immunosuppressive therapy in childhood-
onset Takayasu arteritis, showing improved disease control and reduced relapse 
rates when treatment is initiated promptly [23]-[25]. Alternative conventional im-
munosuppressive agents include azathioprine and mycophenolate mofetil, partic-
ularly in cases with intolerance or suboptimal response. 

In refractory or relapsing disease, biologic therapies targeting specific inflam-
matory pathways have emerged as important therapeutic options. Tumor necrosis 
factor inhibitors and interleukin-6 receptor blockade have shown promising re-
sults in controlling disease activity and achieving sustained remission in patients 
with inadequate response to conventional therapy [12]. Importantly, pediatric-
specific data increasingly support the use of targeted biologic therapies in children 
with refractory Takayasu arteritis, reinforcing their role beyond extrapolation 
from adult populations [24]. 

Adjunctive management is equally essential. Hypertension, frequently second-
ary to renal artery involvement, requires aggressive control to reduce long-term 
cardiovascular risk. Low-dose antiplatelet therapy is commonly employed for vas-
cular protection, although high-quality pediatric-specific evidence remains lim-
ited [25]. 

Long-term monitoring requires an integrated approach combining clinical 
evaluation, laboratory markers, and serial imaging. While ESR and CRP are useful 
for detecting systemic inflammation, they do not reliably reflect vascular wall ac-
tivity. Structural imaging is necessary to monitor progression of stenosis or aneu-
rysm formation, whereas metabolic imaging may provide additional information 
regarding inflammatory activity, particularly in cases of clinical uncertainty. The 
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optimal frequency and modality of surveillance imaging remain individualized 
and guided by disease severity and therapeutic response [26]. Pediatric cohort 
data emphasize the importance of early detection of disease activity and structured 
follow-up to prevent long-term vascular sequelae [23]. 

The present case illustrates the importance of early steroid-sparing therapy and 
structured longitudinal monitoring. Prompt initiation of high-dose glucocorti-
coids followed by methotrexate resulted in rapid normalization of inflammatory 
markers and stabilization of blood pressure. Planned serial imaging aims to detect 
potential recurrence or structural progression at an early stage. 

Taken together, therapeutic management of pediatric Takayasu arteritis re-
quires timely immunosuppression, careful tapering strategies, aggressive cardio-
vascular risk control, and individualized imaging surveillance to prevent long-
term vascular sequelae. Importantly, pediatric disease should not be considered a 
mere extension of adult Takayasu arteritis, as differences in presentation, disease 
course, and treatment response underscore the need for age-specific diagnostic 
and therapeutic approaches. 

4. Conclusions 

Pediatric Takayasu arteritis represents a diagnostic challenge driven not only by 
its rarity but by its pathophysiologic timing. Children frequently present during 
the early inflammatory phase, when systemic manifestations and elevated acute-
phase reactants precede overt structural vascular abnormalities. In this context, 
reliance on single time-point structural imaging may result in false reassurance 
and diagnostic delay. 

This case illustrates the critical importance of maintaining a high index of sus-
picion in children with persistent unexplained systemic inflammation, steroid-re-
sponsive but relapsing disease, and emerging vascular features such as hyperten-
sion. The absence of luminal abnormalities on initial MRA did not exclude active 
large-vessel vasculitis. Serial FDG-PET/CT imaging ultimately demonstrated met-
abolically active vascular inflammation, thereby unmasking disease during its in-
flammatory phase and allowing timely initiation of targeted immunosuppressive 
therapy. 

Early recognition and integration of clinical, laboratory, and complementary 
imaging findings are essential to prevent progression toward irreversible vascular 
remodeling. A pragmatic diagnostic approach incorporating structural and met-
abolic imaging, particularly in cases of clinicoradiologic discordance, may reduce 
diagnostic delay and improve long-term outcomes in pediatric Takayasu arteritis. 

Clinical Takeaways 

1) Persistent systemic inflammation in children without an identifiable cause 
should prompt consideration of large-vessel vasculitis, even in the absence of clas-
sic vascular signs. 

2) A negative structural imaging study (MRA or CTA) does not exclude early 
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inflammatory-phase Takayasu arteritis. 
3) Steroid-responsive but relapsing inflammatory patterns may signal underly-

ing immune-mediated vascular disease. 
4) Emerging or unexplained hypertension in a child with systemic inflamma-

tion is a critical red flag for possible renal artery involvement. 
5) FDG-PET/CT provides functional assessment of vascular inflammation and 

may detect disease activity before structural luminal changes are apparent. 
6) Serial imaging should be considered when clinicobiochemical activity per-

sists despite nondiagnostic initial studies. 
7) Early steroid-sparing immunosuppression and structured longitudinal mon-

itoring are essential to prevent irreversible vascular damage. 
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