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Abstract

Objective: To summarize the clinical characteristics of a patient with Li-
Fraumeni syndrome accompanied by a unilateral cerebellopontine angle lesion,
and to explore the treatment modalities and familial management of patients
with Li-Fraumeni syndrome. Methods: A retrospective analysis was conducted
on the clinical manifestations, pathological features, genetic testing, and
familial analysis of a patient with Li-Fraumeni syndrome associated with
vestibular schwannoma, along with a review of relevant literature. Results:
The patient was a 52-year-old female who presented with facial deviation
without obvious predisposing factors. Cranial MRI revealed a space-occupying
lesion in the right frontal lobe. Under general anesthesia, a right frontal
glioma resection was performed under magnetic resonance navigation. The
integrated pathological diagnosis after surgery showed: glioblastoma, WHO
grade IV, IDH wild-type with TERT promoter mutation (C250T). A TP53
germline mutation ¢.637(exon6)C>T, a truncating mutation, was detected in
the patient’s peripheral blood. The patient was ultimately diagnosed with
Li—Fraumeni syndrome, and her family was diagnosed as a Li—Fraumeni
syndrome family. Conclusion: Li-Fraumeni syndrome (LFS) is a hereditary
tumor syndrome with autosomal dominant inheritance; TP53 gene mutation is
the most common pathogenic mutation in Li-Fraumeni syndrome.

Full Text
Abstract

Objective: To summarize the clinical characteristics of a patient with Li-
Fraumeni syndrome (LFS) presenting with a unilateral cerebellopontine angle
lesion, and to explore therapeutic approaches and family management strategies
for LFS. Methods: We retrospectively analyzed the clinical manifestations,
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pathological features, genetic testing results, and pedigree analysis of a patient
with LFS complicated by vestibular schwannoma, supplemented by a review
of relevant literature. Results: A 52-year-old female patient presented with
facial deviation without apparent precipitating factors. Brain MRI revealed
a space-occupying lesion in the right frontal lobe. Under general anesthesia,
the patient underwent magnetic resonance-guided resection of the right frontal
glioma. Integrated postoperative pathological diagnosis demonstrated glioblas-
toma, WHO grade IV, IDH wild-type with TERT promoter mutation (C250T).
Peripheral blood testing identified a TP53 germline mutation ¢.637(exon6)C>T,
classified as a truncating mutation. The patient was ultimately diagnosed with
Li-Fraumeni syndrome, and her family was identified as an LFS pedigree. Con-
clusion: Li-Fraumeni syndrome is an inherited tumor predisposition syndrome
with autosomal dominant inheritance, and TP53 gene mutation represents the
most common pathogenic alteration.

Keywords: Li-Fraumeni syndrome; Glioblastoma; Choroid plexus tumor;
Pathology; Genetics
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Li-Fraumeni syndrome is an inherited tumor predisposition syndrome transmit-
ted in an autosomal dominant pattern, characterized by high risks of sarcoma,
breast cancer, leukemia, and adrenal tumors [1, 2]. The most common causative
gene is TP53, with germline pathogenic mutations detectable in 70-80% of LFS
families [3-5]. Brain tumors constitute a hallmark feature of LFS, occurring in
approximately 40% of families [6, 7], with astrocytoma, medulloblastoma, and
choroid plexus carcinoma being the most frequent types. This report presents a
retrospective analysis of a patient with LFS complicated by vestibular schwan-
noma, examining clinical presentation, pathological characteristics, genetic test-
ing, and pedigree analysis to enhance clinical awareness of this condition.

1 Clinical Data

The patient was a 52-year-old female admitted on July 1, 2021, with a three-
month history of facial deviation. She denied fever, headache, vomiting, ocular
pain, limb convulsions, altered consciousness, weakness, or vertigo. Brain MRI
performed at a local hospital revealed a space-occupying lesion in the right
frontal lobe, initially diagnosed as a brain abscess. During hospitalization, she
developed headache with left-sided weakness. On May 20, 2021, she underwent
stereotactic biopsy of the right frontal lesion at a higher-level local hospital, with
pathology reporting anaplastic astrocytoma, WHO grade III. Two days postop-
eratively, she developed consciousness disturbance; cranial CT demonstrated a
high-density lesion in the surgical field consistent with hemorrhage, prompting
emergency right frontal hematoma evacuation and decompressive craniectomy.
She subsequently presented to our emergency department for further diagnosis
and treatment. Since symptom onset, the patient experienced poor mental sta-
tus, sleep disturbance, decreased appetite, and a 6 kg weight loss, though bowel
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and bladder function remained normal.

Her medical history was significant for right breast cancer in 2004 treated with
radical mastectomy and adjuvant chemoradiotherapy, and left breast cancer in
2010 also managed with radical mastectomy and adjuvant chemotherapy. Both
specimens revealed invasive ductal carcinoma without significant lymph node
metastasis. Immunohistochemistry demonstrated ER(-), PR(+), Her-2(+++).
In 2010, surveillance imaging identified a left cerebellopontine angle lesion diag-
nosed as left vestibular schwannoma, which was treated with radiotherapy. In
2016, she underwent cholecystectomy for gallstones; intraoperative findings of
bile duct dilation and a suspicious mass prompted biopsy, which revealed bile
duct adenoma. The patient and family declined further surgical intervention
due to operative risks.

Family history revealed a healthy father, a mother who died of breast cancer at
age 42, and a younger brother who died of glioma at age 13. The patient had
one son and one daughter, both in good health. No chronic diseases, infectious
diseases, or drug/food allergies were reported.

Physical examination revealed a temperature of 36°C, pulse 87/min, respira-
tory rate 18/min, blood pressure 124/78 mmHg, height 165 cm, weight 55 kg
(BMI 20.2). The patient appeared developmentally normal but cachectic with
chronic facies and dull affect. She was lethargic and poorly cooperative. Bilat-
eral breasts were absent, and a 15 cm “H”-shaped incision was visible over the
right frontal region. Multiple café-au-lait macules approximately 2 cm x 2 cm
were present throughout the body [FIGURE:1D, E]. No jaundice, petechiae, or
nodules were observed, and superficial lymph nodes were non-palpable. Car-
diopulmonary and abdominal examinations were unremarkable.

Neurological examination demonstrated lethargy with dysarthria. Pupils were
unequal (right 3.5 mm, left 2.0 mm) with sluggish right pupillary light reflex
and normal left reflex. The right extremities followed commands with grade V
strength and normal tone, while left extremities exhibited grade I-II strength
with normal tone. Left-sided pathological signs were positive. Meningeal signs
were absent, and further neurological examination was limited by poor cooper-
ation.

Laboratory studies showed essentially normal complete blood count, liver func-
tion tests, and coagulation parameters. Brain MRI demonstrated absence of
the right frontal bone with a 9.7 cm x 7.3 cm X 5.7 ¢cm round space-occupying
lesion in the right frontal lobe, appearing hypointense on T1WI, hyperintense
on T2WI, with heterogeneous enhancement and ill-defined margins [Figure 1A:
see original paper]. A 2 cm x 2 cm x 1.5 cm lesion was visible in the left cerebel-
lopontine angle, extending from the left lateral foramen of the fourth ventricle
into the CPA region with a lobulated appearance. CT showed calcification-like
density; MRI revealed low signal on T1WI, isointense signal on T2WI, hetero-
geneous enhancement, and no significant diffusion restriction on DWI [Figure
2: see original paper].
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On July 4, 2021, the patient underwent right frontal glioma resection under
general anesthesia with intraoperative magnetic resonance navigation. A 1 cm
cortical fenestration exposed the tumor, which appeared grayish-red, fish-flesh-
like, soft, ill-defined, and highly vascular. Piecemeal resection was performed,
with intraoperative MRI confirming gross total resection. Integrated pathologi-
cal diagnosis [Figure 1B: see original paper| revealed glioblastoma, WHO grade
IV, IDH wild-type with TERT promoter mutation (C250T). Based on the 2009
Chompret diagnostic criteria [8] and the patient’s clinical phenotype plus family
history, a diagnosis of LFS was established.

[Figure 1: see original paper| shows pre- and postoperative MRI images of the
right frontal round lesion (A), pathological diagnosis of the right frontal lesion
(B), sagittal, coronal, and axial MRI images with three-dimensional reconstruc-
tion (C), and multiple round café-au-lait macules throughout the body (D, E),
plus a survival curve for glioma patients with TP53 mutations from the CGGA
database (F). [Figure 2: see original paper| demonstrates the left cerebellopon-
tine angle lesion extending from the left lateral foramen of the fourth ventricle,
with lobulated morphology, calcification-like density on CT, low T1WTI signal,
isointense T2WI signal, heterogeneous enhancement, and no significant diffusion
restriction.

2.1 Differential Diagnosis of the Left CPA Region Lesion

Brain tumors represent a characteristic feature of LF'S and are closely associated
with patient prognosis. Approximately 40% of LFS families have at least one
member with a brain tumor [7]. David et al. reported brain tumors in 12% of
patients across 43 LFS families [4], while Kleihues et al. found central nervous
system tumors in 12% of 91 LFS families [11]. In carriers of germline TP53
mutations, brain tumor onset shows a bimodal age distribution, with the first
peak at 0-5 years and the second at 30-40 years; 26% of children and 4% of adults
develop brain tumors [6]. Histological types correlate with age: choroid plexus
tumors predominate in infants, medulloblastoma in children, and astrocytoma
in adults [12].

The patient’s left CPA lesion was discovered incidentally in 2010. Due to a his-
tory of traumatic left tympanic membrane perforation, audiological evaluation
was not performed. The lesion was diagnosed as left vestibular schwannoma
and treated with CyberKnife radiotherapy, reportedly decreasing in size and re-
maining stable on follow-up imaging. Based on this history, the lesion was likely
benign. Common benign tumors in the cerebellopontine angle include vestibu-
lar schwannoma, meningioma, and choroid plexus papilloma. The absence of
an intra-canalicular mass, clear cerebrospinal fluid signal at the fundus of the
internal auditory canal, and lack of typical vestibular schwannoma-associated
symptoms argued against this diagnosis. Although CT demonstrated a calcified
solid mass, MRI showed no dural base or dural tail sign, inconsistent with menin-
gioma. Choroid plexus papilloma represents a classic LFS-associated lesion that
histologically resembles normal choroid plexus. In children, these tumors typi-
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cally occur in the third ventricle, while in adults they favor the fourth ventricle
or its lateral foramen. They exhibit lobulated architecture on gross examination,
show enhancement and calcification on CT, and demonstrate low-to-isointense
T1 signal and hyperintense T2 signal for non-calcified components [13]. Con-
sidering the patient’s LFS history and imaging characteristics, choroid plexus
papilloma was deemed most likely.

2.2 Recommendations for Radiotherapy and Chemotherapy
in LFS Patients

Reviewing the treatment course, both the left cerebellopontine angle lesion
and right breast cancer received radiotherapy. Multiple studies indicate that
radiation-induced tumors are common in LFS patients, mandating cautious use
of radiotherapy [14, 15]. Hisada et al. reported that approximately 50% of
secondary sarcomas developed within radiation fields [16], and basic research
demonstrated that fibroblasts from LFS patients with germline TP53 muta-
tions exhibit impaired repair of radiation-induced chromosomal damage, sub-
stantially increasing tumor susceptibility [17]. A study of 28 choroid plexus car-
cinoma patients showed no significant survival difference between radiotherapy
and non-radiotherapy groups, but higher frequency of subsequent malignancies
in the radiotherapy cohort [18]. Conversely, Hendrickson et al. observed that
4 of 14 LFS patients who received radiotherapy developed malignancies within
the radiation field, with histology matching the primary tumor, suggesting lo-
cal recurrence rather than radiation-induced malignancy [19]. Based on these
findings, we recommend that radiotherapy may still be considered for LFS pa-
tients after careful multidisciplinary discussion [19]. Additionally, conventional
chemotherapy also exhibits carcinogenic effects in LFS patients [20, 21]. There-
fore, surgical resection should be prioritized for LFS-associated tumors, with
avoidance of radiotherapy and genotoxic chemotherapies whenever possible [22].

Given these limitations of adjuvant therapies, maximal surgical resection is par-
ticularly crucial for this patient’s glioblastoma [23]. However, extent of resection
alone is insufficient; preservation of neurological function is equally important,
as studies demonstrate that new postoperative neurological deficits correlate
negatively with prognosis [24, 25]. Utilizing intraoperative MRI combined with
neuronavigation, this patient achieved gross total resection without new neuro-
logical deficits.

2.3 Genetic Analysis and Family Screening

TP53 is currently the only confirmed pathogenic gene associated with LFS.
TP53 mutations exhibit high penetrance, with carriers facing lifelong tumor
risks. Studies show that female carriers have a near 100% lifetime tumor risk,
reaching approximately 90% by age 60 [26, 27], while male carriers have approx-
imately 73% lifetime risk [28]. Early identification of at-risk family members is
therefore critical. Beyond careful phenotypic assessment and pedigree construc-
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tion, genetic testing provides an accurate diagnostic modality. Knowledge of
TP53 mutation status can alter the natural history of LFS-associated tumors;
asymptomatic adults with first-degree relatives harboring pathogenic TP53 mu-
tations should undergo predisposition testing, while asymptomatic children can
be tested as early as infancy. Whole-body MRI combined with the detailed
Toronto protocol enables early detection of asymptomatic tumors in childhood
[22, 29, 30].

Peripheral blood testing in our patient identified a TP53 germline mutation
¢.637(exon6)C>T. Analysis confirmed this as a truncating mutation with high
probability of producing a truncated protein that impairs p53 tumor suppressor
function. According to American College of Medical Genetics and Genomics
(ACMG) criteria, this mutation is classified as “likely pathogenic,” and the
ClinVar database also catalogs it as pathogenic [Figure 3: see original paper].

In summary, integrated pedigree analysis, disease phenotype assessment, and
mutation analysis confirm this TP53 variant as the pathogenic mutation in
this family. First-generation sequencing of the patient’s children revealed the
daughter to be TP53 wild-type, while the son carries the identical TP53 germline
mutation ¢.637(exon6)C>T [Figure 4: see original paper]. The son is therefore
an LFS carrier requiring tumor surveillance, potentially enabling detection of
colorectal, breast, gastric, or lung cancers before clinical symptoms emerge.

[Figure 3: see original paper| illustrates the ACMG classification and TP53
germline mutation site. [Figure 4: see original paper] presents the pedigree of
the Li-Fraumeni syndrome family.

2.4 Long-Term Surveillance Strategy for LFS

LF'S patients frequently develop multiple primary tumors. Hisada et al. reported
that 15% of 200 LFS patients developed two tumors, 4% developed three, and
2% developed four [16]. Izawa et al. described a patient who developed nine pri-
mary malignancies at different sites [31]. Consequently, long-term surveillance
is essential. The LFS guidelines developed by Frebourg et al. recommend [22]:
for pediatric carriers of pathogenic TP53 mutations, physical examination and
abdominal ultrasound every 6 months, plus annual whole-body MRI (WBMRI)
and brain MRI from birth; for adult carriers, annual physical examination and
WBMRI, with brain MRI annually until age 55; for female carriers, annual
breast MRI from age 20 to 65; for patients over 25, colorectal cancer screen-
ing every 2-5 years with blood pressure monitoring; and for patients previously
receiving radiotherapy, monitoring for basal cell carcinoma within radiation
fields. Pediatric physical examinations should identify virilization and early pu-
berty. The first brain MRI should use gadolinium enhancement. For children,
brain MRI and WBMRI should alternate to allow head imaging every 6 months
[22]. Additionally, CT scans and other ionizing radiation exposures should be
avoided [32]. With such surveillance, 5-year survival in TP53 mutation carri-
ers improved from 59.6% to 88.8% [33]. LFS carriers with reproductive desires
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should consult specialized genetic counseling teams to reduce offspring risk.
Finally, optimizing management of hereditary central nervous system tumors
requires adherence to “four early principles”: early recognition, early diagno-
sis, early screening, and early management. Clinicians should recognize classic
tumor syndrome manifestations, obtain detailed family histories when patients
present with multi-system or multi-organ tumors, pursue genetic testing early to
identify pathogenic mutations, and screen at-risk family members to interrupt
disease transmission. For index patients, individualized and precise treatment
and follow-up plans should be established, with pathogenic mutation screening
and long-term disease monitoring implemented for all family members.

Health surveillance of LFS family members is particularly important. In this
case, the patient’s son carries the TP53 germline mutation and represents a
presymptomatic LFS carrier currently without abnormal manifestations, neces-
sitating regular follow-up to monitor his status.
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