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Case Report
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Head and neck squamous cell carcinoma (HNSCC) comprises a heterogeneous group of
malignancies affecting the oral cavity, pharynx, and larynx, representing the seventh
most common malignancy worldwide. Management of HNSCC with standard treat-
ments remains inadequate in a substantial fraction of patients. Epidermal growth
factor receptor (EGFR) is a novel treatment target, which is overexpressed in approxi-
mately 90% of HNSCC, making EGFR inhibitors such as erlotinib a promising therapeutic
agent. ['®F]F-fluorodeoxyglucose (FDG) positron emission tomography/computed
tomography (PET/CT) serves as the standard imaging modality for HNSCC manage-
ment, while [*8Ga]Ga-fibroblast activation protein inhibitor-04 (FAPI-04) represents an
emerging radiotracer showing superior performance in specific clinical scenarios.
We herein present two HNSCC patients who underwent two imaging modalities
(["®F]F-FDG PET/CT and [®®Ga]Ga-FAPI-04 PET/CT) following erlotinib treatment. In the
first patient, ["®F]F-FDG-PET/CT failed to identify metastatic cervical and mediastinal
lymph nodes and skeletal lesions that were clearly visualized on [*®Ga]Ga-FAPI-04
PET/CT. In patient 2, post-erlotinib, [°®Ga]Ga-FAPI-04 PET/CT demonstrated reduced
uptake in primary and lymph nodal lesions compared to ['®F]F-FDG PET/CT. These
findings suggest that both molecular imaging agents provide complementary infor-
mation for accurate disease status evaluation and treatment response assessment in
advanced HNSCC patients receiving erlotinib therapy.

common cancer worldwide, accounting for approximately
947, 211 new cases annually worldwide, with poor survival
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a significant global health burden, being the seventh most dermal growth factor receptor (EGFR) tyrosine kinase
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inhibitor, shows promise in HNSCC treatment.?> Traditional
imaging modalities often provide incomplete assessment of
disease extent and treatment response, hence the manage-
ment of advanced HNSCC remains challenging.* ['8F]F-fluo-
rodeoxyglucose (FDG) positron emission tomography/
computed tomography (PET/CT) has established utility in
HNSCC evaluation. Because of several clinical scenarios in
HNSCC evaluation, the utility of ['®F]JFDG-PET/CT has limita-
tion particularly in posttreatment evaluation with inflamma-
tion, physiological uptake in lymphoid tissues of the neck
region, and low spatial resolution for small lesions. These
limitations become particularly problematic when assessing
response to targeted therapies, where subtle changes in
tumor biology may precede gross morphological alterations.*

Recent advances in molecular imaging have introduced
[68Ga]Ga-fibroblast activation protein inhibitor-04 (FAPI-04)
PET/CT as a promising alternative, targeting cancer-associat-
ed fibroblasts (CAFs) within the tumor microenvironment.”
Preliminary studies suggest superior performance character-
istics compared to ['8F]F-FDG PET/CT, including higher tu-
mor-to-background ratios and improved detection of small
metastatic deposits.” However, limited data exists regarding
the comparative utility of these tracers in evaluating re-
sponse to EGFR-targeted therapy.

The integration of molecular imaging with precision
oncology approaches represents a critical frontier in person-
alized cancer care. Understanding how different imaging
biomarkers respond to specific therapeutic interventions
could optimize treatment selection and monitoring strate-
gies. This report examines the complementary roles of [5F]
F-FDG PET/CT and [®®Ga]Ga-FAPI-04 PET/CT in two patients
receiving erlotinib therapy, addressing this important clini-
cal question.

Case Report

Case 1: A 63-year-old female presented with a 3-month
history of ulcer on the anterior part of the tongue. Physical
examination revealed a 4-cm ulcerative lesion on the right
lateral tongue border. Biopsy confirmed moderately differ-
entiated squamous cell carcinoma (T2N2bMO, stage IVA). She
underwent extended glossectomy with bilateral selective
neck dissection (levels I-1V) followed by adjuvant local
external beam radiotherapy (60 Gy in 30# to oral margins
and 54 Gy in 30# to bilateral lymph nodes). Pathology
revealed positive surgical margins and extracapsular exten-
sion in 3/15 right cervical lymph nodes. Twelve months
posttreatment, routine follow-up CT showed evidence of
distant metastases. Given the patient’s EGFR overexpression
(3+ by immunohistochemistry) and good performance sta-
tus (Eastern Cooperative Oncology Group 1), erlotinib ther-
apy was initiated at 150mg daily. After 4 months of
treatment, dual-tracer PET/CT imaging was performed to
assess treatment response. ['8F]F FDG PET/CT scan (per-
formed first), demonstrated low-grade metabolic activity
in the right cervical nodal lesion and right femur lesion
(maximum standardized uptake value [SUVmax]: 4.0) as
seen in maximum intensity projection image (A)
in =Fig. 1. Axial fused image of the neck (B) and thoracic
region (C) and sagittal image of the lumbar region (D) of [ 1F]
F-FDG PET/CT scan showed no to low-grade metabolism in
the right level II cervical lymph node (SUVmax: 3.2), medi-
astinal lymph node (SUVmax: 2.0), and lumbar vertebra L4
lesion, respectively. Subsequently, within a week, patient
underwent [*8Ga]Ga FAPI-04 PET/CT scan, which showed
(E-H) intense uptake of [®®Ga] FAPI-04 in all previously
identified lesions (SUVmax: 10.1 at L4). Additionally,

Fig. 1 ['®F]F-fluorodeoxyglucose (FDG) positron emission tomography/computed tomography (PET/CT) scan demonstrating low-grade
metabolic activity in the right cervical nodal lesion and right femur lesion (maximum standardized uptake value [SUVmax]: 4.0) as seen in
maximum intensity projection (MIP) image (A). The axial fused image of the neck (B) and thoracic region (C) and sagittal image of the lumbar
region (D) of ['8F]F-FDG PET/CT scan showing no to low-grade metabolism in right level Il cervical lymph node (SUVmax: 3.2), mediastinal lymph
node (SUVmax: 2.0), and lumbar vertebra L4 lesion, respectively. [*8Ga]Ga FAPI-04 PET/CT scan, which showed (E-H) intense uptake of [*®Gal]
FAPI-04 in all previously identified lesions (SUVmax: 10.1 at L4). Additionally, [*8Ga]Ga FAPI-04 PET/CT scan detected unrecognized cervical and
mediastinal nodes (SUVmax: 7.2) and skeletal lesions (red arrows) as compared to [18F]F FDG PET/CT.

World Journal of Nuclear Medicine © 2026. The Author(s).



['8F]F-FDG & [°®Ga]Ga-FAPI-04 PET/CT in EGFR-targeted Erlotinib Treatment in HNSCC: A Complementar

[68Ga]Ga FAPI-04 PET/CT scan detected unrecognized cervi-
cal and mediastinal nodes (SUVmax: 7.2) and skeletal lesions
(red arrows) as compared to [18F]F FDG PET/CT scan, leading
to upstaging of disease extent as shown in =Fig. 1.

Case 2: A 54-year-old male with a 30-year history of
tobacco chewing presented with a painful ulcerative growth
on the right lateral tongue border with progressive difficulty
in swallowing and speech articulation for over 5 months.
Physical examination revealed a 4.5-cm indurate mass with
surface ulceration. Biopsy confirmed moderately differenti-
ated squamous cell carcinoma of tongue. Staging imaging
demonstrated locally advanced disease with bilateral cervi-
cal lymphadenopathy. The patient underwent comprehen-
sive surgical management including right extended hemi-
glossectomy, right modified radical neck dissection, left
extended supraomohyoid dissection, and tracheostomy
due to anticipated postoperative airway compromise. Adju-
vant cisplatin-based concurrent chemoradiotherapy was
planned but discontinued after two cycles due to severe
myelosuppression and hepatic toxicity. The patient then
completed adjuvant external beam radiotherapy to the pri-
mary site and bilateral cervical regions.

Follow-up imaging revealed persistent/recurrent disease
in the tongue and cervical lymph nodes. Given the treatment
toxicities experienced with cytotoxic chemotherapy and
documented EGFR overexpression in the tumor, erlotinib
therapy was initiated at 150 mg daily and dual-tracer PET/CT
was performed after 3 months for response evaluation. Post-
erlotinib, ['®F]F FDG PET/CT scan demonstrated persistent
intense metabolic activity in the tongue, cervical, and medi-
astinal lesions as seen in maximum intensity projection
image (A) in =Fig. 2. Coronal fused image of face (B) and
axial fused image of neck (C) show hypermetabolic tongue
lesion (SUVmax: 16.9) and cervical lymph nodes (SUVmax:

[
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8.2), respectively. Subsequently, within a week, patient un-
derwent [%8Ga]Ga FAPI-04 PET/CT scan, which revealed (D-F)
low to mild-grade uptake of [®8Ga]Ga-FAPI in the tongue
lesion, cervical (SUVmax: 3.7), and mediastinal lymph nodes
(blue arrows) as compared to ['®F]F FDG PET/CT scan, as
shown in =Fig. 2, indicating treatment response that was not
apparent on conventional ['8F]F FDG PET/CT scan.

Discussion

Treatment response assessment in advanced HNSCC remains
challenging, particularly with targeted therapies like erloti-
nib where traditional imaging may not accurately reflect
therapeutic efficacy. EGFR overexpression is seen in up to
90% of HNSCC cases and this provides a strong rationale for
use of erlotinib therapy. Current imaging approaches in
HNSCC often provide incomplete assessment of treatment
response. We highlight the contrasting imaging patterns in
two cases, this is because of fundamental differences in the
biological targets and mechanism of action between ['8F]F-
FDG and [®8Ga]Ga FAPI-04 PET/CT, particularly in the context
of EGFR-targeted therapy with erlotinib.

['8F]F-FDG accumulation reflects cellular glucose trans-
porters (particularly GLUT 1) and hexokinase activity.* EGFR
signaling directly regulates glucose metabolism by enhanc-
ing glucose transporter expression and promoting glycolytic
pathways. Erlotinib, as an EGFR tyrosine kinase inhibitor,
disrupts this signaling cascade by blocking EGFR autophos-
phorylation and downstream AKT-mediated glucose uptake.

[68Ga]Ga-FAPI targets fibroblast activation protein (FAP), a
membrane-bound serine protease highly expressed on CAFs
within the tumor stroma.” Unlike ['®F]F-FDG, which reflects
cellular metabolism, [°8Ga]Ga-FAPI indicates stromal activity
and fibroblastic proliferation independent of glucose

Fig.2 ['®F]F-fluorodeoxyglucose (FDG) positron emission tomography/computed tomography (PET/CT) scan demonstrating persistent intense
metabolic activity in the tongue, cervical, and mediastinal lesions as seen in maximum intensity projection image (A). Coronal fused

image of face (B) and axial fused image of neck (C) show hypermetabolic tongue lesion (maximum standardized uptake value [SUVmax]:
16.9) and cervical lymph nodes (SUVmax: 8.2), respectively. Subsequently, within a week, patient underwent [*8Ga]Ga FAPI-04 PET/CT scan,
which revealed (D-F) low to mild-grade uptake of [°®Ga]Ga-FAPI in the tongue lesion, cervical (SUVmax: 3.7), and mediastinal lymph nodes (blue

arrows) as compared to ['®F]F-FDG PET/CT.
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metabolism. The differential [*8Ga]Ga FAPI patterns noted in
our patients suggest distinct stromal responses to erlotinib
therapy.

In case 1, the observed low ['®F]F-FDG uptake post-erlo-
tinib (SUVmax: 2-4) likely reflects successful metabolic
suppression through EGFR pathway inhibition, resulting in
decreased glucose transporter expression and glycolytic ac-
tivity.>> However, this metabolic downregulation did not
necessarily correlate with tumor viability or stromal activity,
as demonstrated by the contrasting [®®Ga]Ga-FAPI findings.®

High [®8Ga]Ga-FAPI-04 uptake (SUVmax: 7.2-12.4) indicat-
ed active stromal component and viable CAFs, despite meta-
bolic suppression evident on ['8F]F FDG imaging. This finding
suggests that while erlotinib successfully inhibited tumor cell
metabolism, the stromal microenvironment remained active,
potentially harboring viable malignant cells.®

Conversely, case 2 demonstrated persistent high ['8F]F-
FDG uptake (SUVmax: 16.9) despite erlotinib treatment,
suggesting either incomplete metabolic response, EGFR-in-
dependent glucose metabolism, or treatment resistance
mechanisms.?> This pattern indicates that ['®F]F-FDG may
provide misleading information about treatment efficacy
when metabolic suppression is incomplete or when alterna-
tive metabolic pathways are activated.’

Reduced [%8Ga]Ga-FAPI uptake (SUVmax: 3.7-5.8) com-
pared to expected baseline values suggests successful stro-
mal suppression and CAF deactivation following erlotinib
treatment.® This stromal response was not apparent on ['®F]-
FDG imaging, indicating that FAPI-PET may be more sensitive
for detecting treatment-induced changes in the tumor
microenvironment.®

The observed discordances between tracers can be
explained by their distinct biological targets and differential
effects of erlotinib on tumor cells versus stromal compo-
nents. The EGFR expression is predominantly found on
epithelial tumor cells, while FAP expression is restricted to
activated stromal fibroblasts. Erlotinib’s direct effects on
glucose metabolism may not proportionally affect stromal
FAP expression, leading to discordant imaging patterns.®

Furthermore, the response of tumor microenvironment to
targeted therapy may be heterogeneous, with some stromal
components showing delayed or differential responses com-
pared to tumor cells.” This temporal and spatial heterogene-
ity explains why single-tracer imaging may provide
incomplete assessment of treatment responses.

In our cases, complementary patterns suggest that single-
tracer imaging may provide incomplete assessment of
treatment responses in HNSCC patients receiving targeted
therapy. The integration of both metabolic ['®F]F-FDG and
stromal [*®Ga]Ga-FAPI-04 imaging biomarkers offers a more
comprehensive evaluation of therapeutic efficacy, potential-
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ly optimizing treatment monitoring and clinical decision-
making.’

Conclusion

Through the two illustrated case studies, we concluded that
['8F]F-FDG-PET/CT and [®8Ga]Ga-FAPI-04 PET/CT imaging
provide distinct but complementary information in HNSCC
patients receiving erlotinib therapy. While ['8F]F-FDG
reflects metabolic treatment response through EGFR path-
way modulation, [®8Ga]Ga-FAPI-04 offers superior lesion
detection and stromal activity assessment. The observed
discordances on PET/CT imaging highlight erlotinib’s differ-
ential effects on tumor metabolism versus stromal microen-
vironment. These findings suggest that dual-tracer PET/CT
imaging may optimize treatment response assessment in
advanced HNSCC, potentially improving clinical outcomes
through more accurate disease status evaluation. Future
prospective studies are warranted to establish standardized
protocols and interpretation criteria for dual-tracer PET/CT
in patients receiving targeted therapy, with correlation to
treatment outcomes and survival endpoints. The comple-
mentary use of dual-tracer PET/CT imaging represents a
novel approach that may enhance therapeutic monitoring
with targeted therapies and refine treatment decisions in the
era of targeted cancer therapy.
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