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Abstract

Brain metastases (BM) from nasopharyngeal carcinoma (NPC) are rare and historically associated with a dismal prognosis,
with a 5-year survival rate approaching zero. However, emerging evidence from larger cohorts suggests potential for im-
proved outcomes with modern management. Here, we report three cases of NPC with brain metastases who achieved excep-
tional long-term survival of over 10 years following multidisciplinary individualized treatment, alongside a synthesis of re-
cent systematic data. While recent studies report a median overall survival (OS) of 11.2-25 months and a 3-year OS rate of
16.3% for this patient population, our cases demonstrate that prolonged survival is attainable. We present their distinct me-
tastatic patterns, clinical characteristics, and treatment regimens. These outcomes, consistent with recent findings that local
therapy for BM and control of extracranial disease are significant positive prognostic factors, suggest that selected NPC pa-

tients with brain metastases can achieve long-term survival with aggressive and personalized multimodal therapy.
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Introduction

Brain metastases (BM) are a common and devastat-
ing complication of many solid tumors, such as those origi-
nating from the lung, breast, and colon. The current me-
dian survival for these patients remains poor, typically rang-
ing from 3 to 27 months despite multimodal palliative treat-
ment approaches involving surgery, radiotherapy, and sys-
temic therapy [1, 2]. Nasopharyngeal carcinoma (NPC),
known for its high propensity for locoregional invasion and
distant metastasis, sees distant failure in approximately 10%
of patients at initial presentation, with up to 40% of those
with locally advanced disease eventually developing metas-
tases[3,4]. While the bones, lungs, and liver are the most
common sites of dissemination, brain metastasis from NPC
is considered a rare event, historically associated with an ex-
tremely poor prognosis and a nearly zero 5-year survival
rate [5].

Previous case reports and small series have docu-
mented the clinical challenge of NPC-derived BM, with the
longest reported survival previously being 24 months [6].
Larger-scale systematic analyses have recently become avail-
able, providing a clearer epidemiological and prognostic pic-
ture. These studies, with cohorts of 40-41 patients, report a
median overall survival of 11.2 to 25 months and a 3-year
survival rate of 16.3%, identifying the control of extracranial
disease and the application of local therapy for BM as criti-

cal independent prognostic factors [7, 8].

Contrary to the historical consensus and even th-
ese improved but still modest survival figures, our clinical
experience has identified a subset of patients who achieve re-
markably long-term survival. Within our center's cohort,
we have observed patients surviving beyond 5 years after
the diagnosis of BM. This report details three such exceptio-
nal cases, each with survival exceeding 10 years post-BM di-
agnosis. To the best of our knowledge, this is the first report
documenting survival beyond 10 years in NPC patients with
brain metastases, highlighting the potential for exceptional
outcomes with modern multidisciplinary management. We
meticulously describe their heterogeneous clinical presenta-
tions, metastatic patterns, and individualized treatment regi-
mens. By presenting these cases in the context of emerging

evidence, we aim to offer practical insights for managing
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this condition and to underscore that long-term survival is
an attainable goal with aggressive and personalized multidis-
ciplinary treatment, instilling renewed optimism in treating

this challenging clinical scenario.

Method

We conducted a retrospective review of NPC pa-
tients with brain metastases treated at Sun Yat-sen Universi-
ty Cancer Center between November 2003 and July 2020.
Demographic, clinical, treatment, and outcome data were
collected from electronic medical records. Histological anal-
ysis of the brain metastasis was possible in all cases, and con-
firmed findings consistent with the patient’s primary tu-
mor. Survival was calculated from the date of brain metasta-
sis diagnosis to the last follow-up (August 2025). Informed
consent was waived due to the retrospective nature of the

study.

Result
Case Presentation

Case 1l

A 39-year-old male was initially diagnosed with
stage T3N2MO NPC and achieved a complete response
(CR) following induction chemotherapy and radiotherapy.
He remained disease-free for seven years until presenting
with neurological symptoms. Imaging revealed a solitary
brain metastasis in the left temporal lobe. The patient under-
went surgical resection of the lesion, which was pathological-
ly confirmed as metastatic NPC. He has experienced no fur-
ther recurrence and remains alive 171 months after the diag-

nosis of brain metastasis.

Case 2

A 47-year-old female presented with de novo me-
tastatic NPC (T4N2M1) involving the rib and thoracic verte-
bra. After achieving a CR with initial chemoradiotherapy,
she developed an isolated brain metastasis in the left occipi-
tal lobe 19 months later. A subsequent lung nodule was also
detected. She received radiotherapy for both sites, resulting
in a CR in the lung and partial response in the brain. A new

small cerebellar lesion was noted six months later and man-
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aged with active surveillance due to her asymptomatic sta-
tus. She has survived 132 months since the diagnosis of

brain metastasis.

Case 3

A 34-year-old female with stage T3SN1MO0 NPC at-
tained a CR after curative chemoradiotherapy. She devel-

oped a solitary parietal lobe metastasis 11 months later,

3

which was resected and histologically confirmed. Despite ad-
juvant therapy, she subsequently developed widespread ex-
tracranial metastases (liver, lung, bone) and additional in-
tracranial lesions. She demonstrated significant sensitivity
to continued radiotherapy and chemotherapy, leading to
marked tumor regression. She remains alive 125 months af-
ter the initial brain metastasis diagnosis, currently undergo-

ing further treatment for new metastases.

Table 1: Clinical Characteristics and Treatment Regime of Patients.

Patient ID 1 3
Sex/age M/39 F/34
BMI 20.8 25.1
TNM and Clinical
Stage at Initial
T3N2MO/III | T4N2M1/IVB T3N1MO/III
Diagnosis(AJCC / / /
8th)
Initial Treatment ICT+RT ICT+RT CCT+RT
Regimen
Date of Diagnosis
for NPC 2003/11 2013/01 2014/04
Date of Diagnosis 2011/05 2014/08 2015/03
for BM
Clinical Solitary . . .
Metastatic Status metastasis Oligometastasis Widely metastases
Metachronous | Synchronous Metachronous
Lo i Occipital . ..
Site in the Brain Temporal lobe Parietal lobe/temporal lobe/occipital lobe
lobe/cerebellar
Number of Brain 1 3
Lesions
Size of Brain 35x34 18x16/5%5 31x13/6x6/9x9
Lesions (mm)
X Lung/liver/ vertebrae /
Extracranial . N . .
- axilla/mediastinal/retro-peritoneum/inner
Metastases -
mammary region
EBV-DNA at
Diagnosis of BM 397 56500
(copies/ml)
Treatment for
BM Surgery ol v
WBRT: GTV
RT - 36Gy/12F, IMRT: GTV 36Gy/12F, CTV 30Gy/12F
CTV 30Gy/12F
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ACT (Platinum
CT - +5-FU + CCT (5-FU 200mg/m2,10d)
Tegafur)

Treatment for . ..

Ext ol RT for lun RT for liver, vertebral, lung, occipital and
xtracrant oriung mediastinal; PCT (Platinum + 5-FU)
Metastases

Overall Survival . . .
(Month) 171 (alive) 132 (alive) 125 (alive)

CT: chemotherapy; RT: Radiation therapy; ICT: Induction chemotherapy; CCT: Concurrent chemotherapy; ACT: Adjuvant

chemotherapy; PCT: Palliative chemotherapy; IMRT: Intensity-modulated radiation therapy; WBRT: Whole-brain radiation

therapy

Case2

Case 3

(A-F) Magnetic resonance imaging (MRI) and
pathological images in case 1. (G-L) MRI and pathological
images in case 2. (M-R) MRI and pathological images in

case 3.

Histological sections of brain lesions were used in
this study. Hematoxylin-eosin (HE) stain and Epstein-Barr
virus (EBV)-encoded small RNAs (EBERs) in situ hybridiza-
tion are shown. The HE staining showed tumor cells sur-
rounded and infiltrated by lymphocytes and the tumor cells
show strong staining for EBERSs. The red arrow in the MRI
points to the intracranial lesion. The dashed boxes in the

pathological map represent the enlarged area.

Summary of Literature Review

A systematic literature search was conducted on
PubMed (January 1985 to August 2025) using the keywords

"nasopharyngeal carcinoma," "brain metastases," "NPC," "na-
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Figurel: Magnetic resonance and pathological images of patients.

HE 10x HE 20x EBERs

sopharyngeal cancer," "intracranial metastasis," and "central
nervous system metastasis." Manual searches of reference

lists from relevant articles were also performed.

Historically, BM from NPC were documented pri-
marily in case reports and small series. Our initial review
identified 16 such individually published cases (Table 2),
with the largest series comprising 3 cases, reflecting the rari-
ty of this condition and the challenge of studying it system-
atically.

Recent larger-scale retrospective studies have pro-
foundly enhanced our understanding of this clinical sce-
nario. As highlighted by the analyses post provided, cohorts
of 40-41 patients have been systematically studied, report-
ing an incidence of BM in NPC of approximately 0.06% and
a median overall survival (OS) ranging from 11.2 to 25
months, with a 3-year OS rate of 16.3%. These studies identi-

fy key prognostic factors, including the burden of extracra-
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nial metastatic organs and the response of extracranial dis-
ease to therapy. Most significantly, they establish that the ap-
plication of local therapy (e.g., radiotherapy or surgery) to

BM is an independent positive prognostic factor, associated
with a markedly superior median post-BM survival com-

pared to systemic therapy alone (47.0 vs. 11.0 months).

Table 2: Literature Review.

Disease-free | Overall
. . survival survival
First author | Year N(?' of Age | Sex Histology Metastasis site SyStemlf Treatment after (status at
patients type metastasis .
primary last
treatment | follow-up)
Liawetal. | 1994 1 69 | M | NKSSC .Bllateral. Bone Systemic . 7 mc?nths
occiptal regions chemotherapy (alive)
Rde :Elree et 12001 2 64 | F SC ? Lung Radiotherapy 28 months | 4 months
2001 65 | M SC ? No Radiotherapy 4 months | 3 months
Left occipital
Nganetal. | 2002 1 33 | M PDS lobe Lung Surgery 45 months | 6 months
Systemic therapy
Gunnetal. | 2004 1 49 | M PDS Pituitary No plus 8 months 7 Zill(i)\l:e;[)h s
radiotherapy
Kaidar-Person . Radiotherapy ? )
et al. 2012 1 54 | M PDS Occipital lobe Lung (VMAT)
Radiotherapy
Elloumi etal. | 2013 3 61 | M | NKSSC Cerebellum Bone plus ? 4 months
chemotherapy
Radiotherapy
2013 47 | M | NKSSC Frontal lobe Bone plus ? 3 months
chemotherapy
2013 39 | M | NKSSC | Occipital lobe Bone Surgery 15 months ?
Dural, cerebral XBETQI;;:
Gengetal. |2013 1 66 | M sC hemispheres, Lung 8108 8 months 1 month
therapy, and
cerebellum .
immunotherapy.
Surgery,
Kuo et al. 2014 1 37 | F DNK Frontotemporal ? radiotherapy and | 8 months 24 m.onths
lobe . (alive)
systemic therapy
Chunying 2017 1 47 | M | NKSSC Frontal lobe Lung Surg?ry plus 16 months | 20 months
Shen et al. systemic therapy
Parketal. | 2019 2 49 | F ? Frontal lobe ? SRS (Qamma 53 months | 8 months
Knife)
2019 4 M ? Cerebellar ? Surgf:ry plus 23 months | 6 months
systemic therapy
Radiotherapy
Suetal. |2019| 1 | 43 | M | NKSSC B +FB No plus 9months | 12 months
(alive)
chemotherapy
Chenetal. |2021 1 52 | M left temporal No Surgery 72 months 18 m.onths
lobe (alive)
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Discussion

The exceptional long-term survival outcomes ob-
served in our case series demonstrate the remarkable effica-
cy of an aggressive, personalized treatment strategy. Each pa-
tient achieved a post-metastasis survival of over 10 years, a
finding that substantially revises the historical prognosis for
NPC patients with BM. Our findings are consistent with re-
cent larger studies by [7, 8], which emphasized the impor-
tance of local therapy and extracranial disease control in im-
proving survival outcomes for NPC patients with brain me-
tastases. Notably, the median overall survival of 11.2-25
months and a 3-year OS rate of 16.3% reported in these
studies are substantially exceeded by our cases, suggesting
that highly selected patients may achieve long-term survival
with aggressive multimodal approaches. In all cases, the
presence of brain metastasis from NPC was pathologically
confirmed through biopsy. At the time of the last follow-up,
the patients were still alive. To the best of our knowledge, th-
ese cases reported, for the first time, a survival time of over
10 years for brain metastasis in NPC, surpassing previous

cases by a considerable margin.

In the first case, the patient experienced a single
isolated brain metastasis throughout the entire treatment
process. The lesion was located in a suitable location for sur-
gical resection, resulting in a very good therapeutic out-
come. In the second case, the patient had bone metastasis at
the initial diagnosis of NPC, and she achieved a favorable
outcome after undergoing radical treatment. Later on, the
patient developed four isolated lesions in the brain and
lung. Radiotherapy was implemented and yielded a favor-
able therapeutic response, likely attributed to the limited ex-
tent and low number of lesions. In addition, the fact that
EBV remained at a level of 0 during the whole treatment pe-
riod may have been an important factor contributing to her
favorable prognosis. In the third case, the patient experi-
enced multiple intracranial metastases and widespread ex-
tracranial metastasis throughout the body after undergoing
radical treatment for NPC. The sheer number and extent of
metastases were staggering. However, through continuous
aggressive and effective treatment, coupled with the patien-
t's sensitivity to radiotherapy and chemotherapy, the survi-
val period was prolonged, and the patient is currently living

with the disease.
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These cases demonstrate the potential for combat-
ing this perilous situation and achieving outcomes that ex-
ceed expectations, which deviates from prior research and
consensus. Given the lack of specific guidelines for brain me-
tastasis in NPC patients, we based our approach on central
nervous system metastasis guidelines while adapting to the
unique biological features of NPC. Notably, the sensitivity
of undifferentiated non-keratinizing NPC to radiotherapy
or chemotherapy may play a critical role in our successful
approach. Another noteworthy aspect is that, the prolonged
survival time of these patients may also be attributed to the
relatively low intracranial lesion burden. Also, our findings
suggest that clinicians should be vigilant of the possibility of
BM in those with locally advanced or metastatic disease, giv-
en that patient No.3 were already presented with symptoms
of BM at a nasopharyngeal MRI reexamination, however,
due to insufficient scan coverage, the intracranial lesions
were not promptly detected. Appropriate and timely man-
agement can lead to outperforming prognostic expecta-
tions, instilling greater confidence and hope in the treat-
ment of this challenging disease. Furthermore, the emer-
gence of immunotherapy offers new avenues for systemic
control. A recent phase 3 trial demonstrated that adding
Toripalimab, an anti-PD-1 antibody, to first-line chemother-
apy significantly improved progression-free survival in pa-
tients with recurrent or metastatic NPC [10], suggesting
that immunotherapy may also benefit selected patients with
brain metastases by enhancing extracranial disease control.
Beyond PD-1 inhibition alone, novel combination im-
munotherapies are under investigation. A recent phase Ib/II
trial of LBL-007 (an anti-LAG-3 antibody) in combination
with toripalimab demonstrated promising antitumor activi-
ty and a manageable safety profile in patients with previous-
ly treated advanced NPC, particularly in those who were im-
munotherapy-naive [11]. This suggests that dual immune
checkpoint blockade could represent a viable therapeutic
strategy for controlling systemic disease in advanced NPC,
which is paramount for achieving long-term survival in pa-

tients with brain metastases.

Further research is needed to determine the opti-
mal treatment strategy for BM in NPC patients, and a larger
retrospective study is needed to demonstrate the survival

and prognostic factors of this disease.
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