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Abstract: Pulmonary carcinosarcoma (PC) is a rare and highly malignant type of non-small 
cell lung cancer (NSCLC) that is insensitive to radiotherapy and chemotherapy and has 
a poor prognosis. Here, we report a case of an 88-year-old patient with inoperable PC and 
a history of cerebral infarction who was treated with first-line anlotinib combined with 
stereotactic body radiation therapy (SBRT). The therapeutic response has sustained for 10 
months. Our work suggests that SBRT combined with anlotinib may be a safe and effective 
treatment strategy for octogenarians with PC. 
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Introduction
The World Health Organization classifies pulmonary carcinosarcoma (PC) as 
a subtype of sarcomatoid carcinoma with poor cell differentiation. It partially 
contains or completely lacks conventional components of non-small cell lung 
cancer (NSCLC),1 PC is very rare and highly invasive in clinical practice, also 
has a poor prognosis. Identification of effective and safe treatments for patients with 
advanced PC is an urgent clinical problem. We report an octogenarian patient with 
inoperable PC and a history of cerebral infarction who achieved a partial response 
(PR) after receiving local stereotactic body radiation therapy (SBRT) combined 
with first-line anlotinib.

Case Report
An 88-year-old male patient with a 60 pack-year history of smoking suffered 
cerebral infarction in August 2020. Computed tomography (CT) scans showed an 
11.0 cm × 5.6 cm left upper lobe lesion, and necrosis was visible in the pleura 
(Figure 1). Histological examination showed squamous cell carcinoma and osteo-
sarcoma, suggesting carcinosarcoma. Immunohistochemistry (IHC) showed hetero-
epithelial nests that were positive for P40, PCK, CK5/6, SATB2, SMA (partial), and 
negative for TTF-1, CK7, Dcsmin, CD34, STAT6, ALK-V, and ROS-1. Our gene 
detection method showed that EGFR, ALK, ERBB2, BRAF, MET, ROS1, RET, and 
KRAS were all wild-type and unamplified. So the diagnosis was left upper lobe 
pulmonary carcinosarcoma (cT4N0M0 stage II AJCC 8th).

The patient was deemed inoperable after being reviewed by the Institutional 
MDT group. In October 2020, he was treated with 10 mg anlotinib per day orally, 
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combined with SBRT at the same time. The maximum 
intensity projection of gross lesion was defined as gross 
tumor volume (GTV). The planning target volume (PTV) 
was determined based on the GTV2 with a margin of 
5 mm, GTV1 has no PTV.Treatment was delivered using 
volumetric modulated arc therapy (VMAT). 
Simultaneously integrated boost radiotherapy(SIB) was 
used on the target area (Figure 2), which approach to the 
hypoxic center of a tumor may have benefits for treating 
resistant clones while also allowing for lower radiation 

doses that are safe for normal tissues.2 GTV1= 65.5 Gy/ 
10F [biologic equivalent dose (BED) =109.4 Gy]. 
GTV2=50 Gy/10F (BED=75 Gy). The SBRT plan was 
optimized to achieve a D95 PTV (dose received by 95% 
volume) of 100%. The mean bilateral lung dose was 8.3 
Gy. The portion of lung receiving a dose of 5 Gy (V5) was 
46.8%, 10 Gy (V10) was 35.3%, and 20 Gy (V20) was 
11.8%. The maximum dose to the spinal cord was 6.9 Gy. 
The patient tolerated the therapy well without grade 2–5 
toxicities throughout the treatment period. The lesion was 

Figure 1 Chest CT scans demonstrating a left upper lung lobe lesion, (A and B) at diagnosis, (C and D) following 3 months of anlotinib treatment, and (E and F) following 9 
months of anlotinib treatment.

Figure 2 Treatment planning: image of GTV for the SIB technique; the internal area is GTV1 with dose at the level of 65.5 Gy (red), and the peripheral area is GTV2 shown 
at the level of 50 Gy (pink).
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decreased on chest CT scans 3 and 9 months later, and the 
response evaluation was PR (Figure 1). Anlotinib treat-
ment was ongoing, and during this period the patient 
presented with Common Terminology Criteria for 
Adverse Events grade 2 elevated blood pressure, constipa-
tion, and other discomfort. Imaging showed PR with no 
grade ≥3 adverse effects.

Discussion
Pulmonary carcinosarcoma is composed of both NSCLC 
(especially squamous cell carcinoma or adenocarcinoma) 
and heterogeneous sarcoma components (such as rhabdo-
myosarcoma and chondrosarcoma). It accounts for less 
than 1% of malignant thoracic tumors.3 In one study 
using the SEER database, 411 patients with PC were 
analyzed from 1973 to 2012. The median age was 67 
years, and the overall survival (OS) for patients with 
localized disease compared to patients with non-localized 
disease was 31 months vs 6 months, respectively,4 sug-
gesting that the prognosis of patients with advanced carci-
nosarcoma is extremely poor. For patients with advanced 
or inoperable pulmonary carcinosarcomas, the standard 
treatment strategy has not yet been well defined,3 espe-
cially for elderly patients.

Due to the rarity of PC, there have been no large-scale 
randomized clinical trials for genetic testing and targeted 
therapy. However, several individual reports using anti- 
tumor angiogenesis treatment have shown some efficacy. 
Tanimoto et al reported a metastatic case treated with 
pazopanib with 6 months of progression-free survival 
(PFS).5 Furthermore, another case report used apatinib 
combined with endostatin in PC, and the PFS was up to 
6 months.6 At present, anti-tumor angiogenesis therapy for 
lung sarcoma is mainly used as a second-line treatment or 
beyond. It shows clinical benefits, but PFS is limited. In 
this case, the patient was treated with first-line anlotinib in 
combination with SBRT, and the PFS was longer than that 
reported for anti-tumor angiogenesis therapy. Anlotinib is 
a small-molecule, multi-target tyrosine kinase inhibitor for 
tumor angiogenesis and growth. The ALTER0303 study 
reported that third-line anlotinib for advanced refractory 
NSCLC resulted in significantly longer OS (9.6 months vs 
6.3 months) and PFS (5.4 months vs 1.4 months) com-
pared with the placebo.7

The patient reported here could not be treated surgi-
cally due to age and a history of cerebral infarction. Over 
the past decade, SBRT has become an effective treatment 
for inoperable lung cancer. It has been demonstrated to 

provide survival benefits superior to conventional fractio-
nated radiotherapy, especially for elderly oligometastatic 
patients.8–10 There are some reports demonstrates that 
SBRT might be safe and effective for soft tissue 
sarcoma.11–13 Huang et al reported a case of an octogenar-
ian with PC treated with SBRT, at a dose of 60 Gy in eight 
fractions (7.5 Gy per fraction). The treatment was evalu-
ated as PR and lasted for 2 years.14 Therefore, SBRT is an 
effective local treatment for medically inoperable PC 
patients.

The most common adverse effects of anlotinib include 
hypertension, hand-foot syndrome (HFSR), fatigue, diar-
rhea, and anorexia.15 In this case, there were no adverse 
events that required discontinuation or dose reduction, 
indicating that anlotinib is safe for elderly patients.

In summary, carcinosarcoma (including squamous cell 
carcinoma and osteosarcoma components) is a rare sub-
type of NSCLC, and there are difficulties and limitations 
in diagnosis and treatment. In the current case, despite 
advanced age and cerebral infarction, the use of SBRT 
combined with oral anlotinib was effective and safe. PFS 
has sustained for 10 months, and the treatment did not 
cause serious adverse reactions. Large-scale clinical stu-
dies are required to confirm our findings.
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