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Spindle cell carcinoma with cystic brain metastasis:
Successful treatment with stereotactic radiotherapy and
anti-programmed cell death-1 antibodies: A case report
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Abstract. Cystic brain metastasis is a rare condition that
mainly originates from lung or breast adenocarcinomas. By
contrast, pulmonary spindle cell carcinoma, a rare type of
non-small cell carcinoma, has not been reported with this
condition. Cystic brain metastases are characterized by larger
tumor sizes with increased peritumoral edema compared with
solid metastases. Therefore, specific treatment strategies are
required for intracranial disease control. Immunotherapy has
recently been demonstrated to be crucial for treating pulmo-
nary sarcomatoid carcinomas based on high programmed cell
death-ligand 1 (PD-LI) expression observed in these cancers.
The present report describes the case of an 82-year-old man
diagnosed with pulmonary spindle cell carcinoma, a rare
subtype of sarcomatoid carcinoma. At 7 months after the
diagnosis, the patient complained of a walking disturbance
for which de novo brain metastasis with peritumoral edema
was the causative agent. The brain tumor had a large cystic
component, and thus, an Ommaya reservoir catheter was
implanted for cyst aspiration but collapsed early without suffi-
cient volume reduction. The patient was transferred to receive
twice-split gamma knife treatment, which shrank the solid
compartment and reduced the cyst volume, thereby relieving
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neurological defects. The patient was subsequently treated
with immunotherapy targeting programmed cell death-1 based
on the high PD-L1 expression in the lung tumor specimen.
The thoracic tumors regressed following immunotherapy and
progression-free survival was maintained for 16 months. To
the best of our knowledge, the present report provides the first
description of focal and systemic therapies for pulmonary
spindle cell carcinoma with cystic brain metastasis. The report
also discusses the treatment strategies for cystic brain metas-
tases and reviews cases of pulmonary spindle cell carcinoma
treated with immune checkpoint inhibitors.

Introduction

Cystic brain metastases (BMs) are rare in lung carcinoma
cases. Adenocarcinoma is the leading pathological type that
results in cystic BMs, followed by squamous cell carcinoma (1).
However, pulmonary sarcomatoid carcinoma or its rare subtype
of spindle cell carcinoma has not been previously reported
with cystic BMs. Sarcomatoid carcinomas occupied approxi-
mately 0.2-0.3% of all lung carcinomas, while spindle cell
carcinomas (SpCCs) are rarer, accounting for 13.3% of pulmo-
nary sarcomatoid carcinomas (2,3). According to the World
Health Organization, pulmonary SpCCs are resected samples
consisting solely of spindle cells, whereas biopsy samples with
similar pathological findings are referred to as non-small cell
carcinoma with SpCC (2). However, biopsy-proven SpCCs,
consisting solely of spindle cells, have been widely discussed
in the literature since 70% of patients with lung cancer present
at advanced and unresectable stages (2). Clinical studies of
biopsy-proven rare malignancies are particularly important for
providing clinical information to guide treatment of patients
with advanced disease stages.

Cystic BMs are characterized by larger tumor sizes with
increased peritumoral edema compared with solid BMs,
resulting in poor prognosis (4,5). Therefore, specific treatment
strategies are clinically examined including cyst aspiration
and stereotactic radiotherapy for cystic BMs (6-8). Also, the
crucial role of immunotherapy targeting programmed cell
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Figure 1. Pathological findings of the tumor specimen. (A) The tumor was composed of monotonous spindle-shaped cells (hematoxylin and eosin staining)
that were positive for (B) AE1/AE3 and (C) p53. (D) Programmed cell death-1 ligand was expressed in 90% of tumor cells. Original magnification, x400. Scale

bars, 100 pm.

death-1 (PD-1)/programmed cell death-ligand 1 (PD-L1) is
recently highlighted in treating pulmonary sarcomatoid carci-
nomas based on high PD-L1 expression in these tumors (9).

Herein, we report a rare case of biopsy-proven pulmonary
SpCC with solitary cystic BM. BM was initially managed
with stereotactic irradiation, and subsequent immunotherapy
targeting PD-1 conferred long-term disease control. The
present report provides the first description of the successful
management with focal and systemic therapies for pulmonary
SpCC with cystic BM.

Case report

An 82-year-old male was diagnosed with pulmonary SpCC at
the clinical stage of T3N2MO in August of Year X-1 based
on the pathological findings of a tumor specimen obtained
by transcutaneous core needle biopsy. The biopsy sample
was entirely composed of monotonous spindle-shaped tumor
cells that were positive for AEI/AE, CK7, and p53 and nega-
tive for CK5/6, p40, TTF-1, or Napsin A by immunostaining,
which was indicative of SpCC (Fig. 1A-C). The programmed
cell death ligand-1 (PD-L1) expression in tumor cells was
evaluated by immunostaining using 22C3 PharmDx Dako
(Agilent, Santa Clara, CA, United States) (Fig. 1D). The tissue
proportion score (TPS) was calculated by dividing the total
tumor cells into PD-L1-positive tumor cells and expressed as
a percentage, which was high at 90% in the present case. In

contrast, oncogene addiction was negative. Owing to the age of
the asymptomatic patient, the patient was receiving supportive
care at Toranomon Hospital Kajigaya.

In March of Year X, the patient was admitted to Hino
Municipal Hospital complaining of a walking disturbance.
The patient was conscious, and his vital signs were intact.
Neurological examination revealed unilateral spatial neglect
and mild hemiparesis of the left extremities. Chest radiography
and computed tomography revealed a primary lung tumor
(maximum diameter, 60 mm) invading the chest wall in the left
upper lobe and subaortic lymphadenopathy (Fig. 2A-C) without
any other metastatic sites. Gadolinium-enhanced magnetic
resonance imaging showed a solitary brain tumor in the right
parietal lobe (maximum diameter, 40 mm) consisting of solid
and cystic components (estimated cyst volume, 37.5 ml) (Fig. 3,
reference group). A retrospective review of imaging examina-
tions revealed that the lung tumor was 20 mm in diameter,
and brain metastasis was absent 1 year ago. Cyst aspiration
of the BM followed by surgical resection or stereotactic irra-
diation was recommended for the rapid control of neurological
symptoms. The patient underwent placement of an Ommaya
reservoir catheter, and 7 ml of bloody-yellowish aspirate was
collected, in which cohesive pleomorphic malignant cells were
detected. Unfortunately, the catheter collapsed early, resulting
in insufficient tumor shrinkage. While catheter replacement
or surgical resection of the BM were treatment options, split
gamma knife (GK) was performed to minimize the patient's
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Figure 2. Radiological images in March of Year X. (A) Chest radiograph showing a tumor in the left upper field (arrow). Chest computed tomography showing
(B) a primary lung tumor located in the left upper lobe (arrow) with (C) subaortic mediastinal lymph node metastasis (arrow).
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Figure 3. A schematic presentation of the clinical course. The treatment and clinical events are shown at the top. T1 images of gadolinium-enhanced MRI of the
brain are chronologically displayed in the middle. A T2 image of brain MRI (reference group) and contrast medium-enhanced computed tomography images of
the chest (other groups) are shown at the bottom. Estimated cyst volumes and a solid portion of brain metastasis were reduced with the gamma knife treatment.
The primary lung tumor and brain metastasis regressed following subsequent immunotherapy using pembrolizumab. MRI, magnetic resonance imaging.

therapeutic burden and allow an earlier initiation of immuno-  July of Year X, the patient started anti-PD-1 immunotherapy
therapy. A twice-split GK was performed with a prescription  (pembrolizumab, 400 mg intravenous administration, every
dose to tumor margin of 14 Gy each, resulting in a shrinkage 6 weeks). After two cycles of treatment, substantial regression
of the solid portion and reduction in cyst volume by 62.2 and  was observed in the primary tumor and a mediastinal lymph
23.0% following the first and second rounds of GK, respectively  node, thereby indicating a partial response (Fig. 3). In addition,
(Fig. 3). During the period of GK treatment, the patient's neuro-  the solitary compartment of the brain metastasis disappeared,
logical symptoms improved to the point where he was able to  and the cyst volume further decreased by 18.4% during this
walk independently and was discharged from the hospital. In  period. Skin eruption and adrenal deficiency appeared after
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the first and sixth cycles of pembrolizumab treatment, respec-
tively, and were treated appropriately. The patient is currently
continuing pembrolizumab for 12 cycles and has maintained
progression-free survival. The patient did not complain of any
neurological or physical symptoms.

Discussion

The present report provides clinical observations of
biopsy-proven SpCC with cystic BM. Cystic BMs are rare and
account for 1.7-18.8% of all metastatic brain tumors (4-6,10-12).
The lungs and breasts were the two leading primary cancer
sites that resulted in cystic BMs, and non-small cell lung
carcinomas were less frequently accompanied by cystic BMs
(7/1099 patients, 0.6%) than breast cancers (11/317 patients,
3.5%) (6,10-12). Xu et al (1) evaluated the histopathological
types of 33 cases of lung cancer with cystic BMs, including 26
adenocarcinomas (78.8%) and seven squamous cell carcinomas
(21.2%). Few studies have reported small cell lung carcinomas
with cystic BMs (13,14). Cystic BM has not been reported
with any subtype of pulmonary sarcomatoid carcinoma
including SpCC. The mechanisms underlying cyst formation in
non-mucinous carcinomas are not fully understood; however,
literature suggests that exudate collection results from the
breakdown of blood-brain barriers by tumor invasion (15).

BMs are frequently associated with neurological symptoms
and poor prognosis without appropriate treatment (16). Poor
prognosis has been reported in patients with lung carcinomas (5)
and breast cancers (4) with cystic BMs compared to those with
solid BMs. Other studies have reported comparable overall
survivals of patients with either type of BM following stereo-
tactic radiosurgery (SRS); however, these studies also reported
a lower local control rate, slower tumor shrinkage, and higher
recurrence rate in cystic BMs (11,12,15). Predictive factors
associated with SRS failure include large tumor size, non-lung
primary tumor, prior history of whole brain irradiation, and
the presence of cystic components (11,15,17). Therefore, prior
cyst aspiration was clinically examined to minimize the target
volumes and eventually showed time-efficient tumor shrinkage,
minimized peritumoral edema, and rapid symptom relief
following SRS treatment (6-8). In the present case, the patient
had a symptomatic BM with a large cyst volume (37.5 ml),
indicative that cyst aspiration was required; however, the
Ommaya reservoir catheter collapsed early, resulting in insuf-
ficient tumor shrinkage. The catheter was not replaced because
the direction of the tube route is one of the relevant factors for
successful drainage (18), suggesting that simple replacement
would not be sufficient. Alternatively, the patient was dispo-
sitioned to receive twice-split GK treatment based on previous
reports showing favorable outcomes and safe management by
hypo-fractionated SRS for large BMs (19,20). The present case
showed effective and safe management of a large cystic BM of
pulmonary SpCC using split GK.

Although pulmonary SpCCs are treated using the guide-
lines for non-small cell lung carcinomas, SpCCs are usually
chemoresistant, leading to poor prognosis. In contrast, the
use of immunotherapy targeting PD-1/PD-L1 has emerged
with recent studies showing high PD-L1 expression and
tumor mutation burden in pulmonary sarcomatoid carci-
nomas (9). Two studies estimated an objective response rate

of 26.1-64.8%, disease control rate of 64.8-69.6%, and overall
survival of 12.7-18.2 months in patients with sarcomatoid
carcinoma following immunotherapy (21,22). Notably, immu-
notherapy was the only treatment that prolonged the overall
survival of patients with pulmonary sarcomatoid carcinomas,
whereas platinum-based chemotherapy or molecular targeted
therapy for oncogene addiction did not (22). Furthermore, an
additive platinum doublet in immunotherapy did not improve
the overall survival (22). Six reported cases of pulmonary
SpCC have been treated with immune checkpoint inhibitors
(Table I) (23-27). Of these cases and the present case, four
were diagnosed using surgical specimens and three were diag-
nosed using biopsy-proven SpCCs. Tumor PD-L1 expression
was high (TPS >90%) in all the cases. All cases except one
used monotherapy with pembrolizumab in the first (n=5) or
second (n=1) treatment line. Notably, all cases showed partial
or complete responses for the maximum response, and four
cases, including the present case, maintained progression-free
survival for more than one year at the reported date. While the
therapeutic perspective for pulmonary SpCC is still in debate,
immunotherapy is expected to provide a good prognosis for
SpCC as other types of sarcomatoid carcinomas.

In summary, we concluded that the large cystic BM of
SpCC was radiosensitive and successfully managed using
split GK. The present case and current literature indicated
the crucial role of immunotherapy targeting PD-1/PD-L1 in
treating pulmonary SpCC.
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