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Pulmonary artery coil embolisation prevented tumour progression in a patient
with advanced squamous cell lung carcinoma
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ABSTRACT
Background: Squamous cell lung carcinoma (SqCLC) is a type of non-small-cell lung cancer, account-
ing for 25–30% of all lung cancer cases with a median advanced stage survival of 8–11 months. Here
we present a rare case of long-term survival with metastatic SqCLC following coil embolisation of the
right pulmonary artery.
Case presentation: The 49-year-old patient was diagnosed with stage IV (cT4N3M1) SqCLC in 2007
due to a biopsy-proven central malignant tumour in the right lung and bilateral mediastinal lymph-
adenopathy. A magnetic resonance imaging scan also revealed a metastatic lesion in the liver. Soon
after the diagnosis, the patient experienced pulmonary haemorrhage, which was managed by obturat-
ing the intermediate bronchus and performing coil embolisation of the right pulmonary artery. The
patient also received chemotherapy in 2007 and 2009 without radiological changes. At three different
time points in years 2010–2019, biopsies of the primary tumour were taken. All showed dense con-
nective tissue with no indication of cancer growth. In 2020, a positron emission tomography scan
showed no pathological metabolic activity in the lungs and liver. Currently, the patient remains in a
stable clinical condition with a good performance status.
Conclusion: The long-term clinical benefit indicates a direct effect of coil embolisation on tumour pro-
gression. We suggest that coil embolisation of tumour-feeding arteries could be considered as a
potential treatment method for patients with SqCLC.
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Introduction

Lung cancer remains the leading cause of malignancy-related
mortality worldwide, accounting for approximately 25% of all
cancer deaths (1,2). One of the most prevalent histological
types of lung cancer is squamous cell lung carcinoma
(SqCLC), which constitutes 25–30% of all lung cancer cases
and is strongly associated with cigarette smoking (3,4). The
survival rates of lung cancer are largely dependent on the
cancer stage at the time of diagnosing and the histological
type of the tumour. On average, 50.3% of patients with local-
ised stage lung cancer survive for 5 years (2). Unfortunately,
48.7–57% of non-small cell lung cancer (NSCLC) patients are
diagnosed in late stages of the disease, when the options for
treatment are limited and the chances of surviving are poor
(2,5,6). For instance, the median survival of patients with
advanced SqCLC receiving first-line platinum-based chemo-
therapy is only 8–11months (7). Nevertheless, there have
been nearly 40 cases of spontaneous regression and longer
survival in patients with advanced NSCLC documented in lit-
erature from 1950 to 2020, most of whom were diagnosed
with SqCLC (8,9). In this paper, we present a rare case of
long-term survival with metastatic SqCLC following

chemotherapy and endovascular embolisation of the right
pulmonary artery with 33 coils due to massive haemoptysis.

Case presentation

In June 2007, a 49-year-old male suffering from chronic non-
productive cough, episodic fever, and night sweats was
referred to a pulmonologist. The symptoms lasted for
approximately 6months. The patient’s medical history
revealed a myocardial infarction at the age of 47 years, New
York Heart Association (NYHA) functional class III chronic
heart failure, and smoking. Upon chest auscultation, dimin-
ished vesicular breathing sounds with crackles during forced
expiration were heard in the right lung. Laboratory findings
showed a slight leukocytosis (10,110/lL), elevated C-reactive
protein level (40.2mg/L) and high erythrocyte sedimentation
rate (86mm/h). A computed tomography (CT) scan was per-
formed, which revealed a centrally located mass in the right
lung, invading the mediastinum and occluding the right
lower lobe bronchus. Multiple bilaterally enlarged paratra-
cheal and subcarinal lymph nodes were also present
(Figure 1). The patient underwent an endobronchial biopsy
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of the mass, which led to the diagnosis of SqCLC.
Furthermore, a 2.6� 2.3� 2.0 cm hypovascular lesion in seg-
ment VI of the liver was detected in an abdominal CT scan.
Although no biopsy of the lesion was performed, it was con-
sidered as a possible metastasis based on gadolinium-
enhanced magnetic resonance imaging (MRI) scan results
(Figure 2). Therefore, the SqCLC was clinically staged as
cT4N3M1 (stage IV).

Since the disease was diagnosed at an advanced stage, the
patient was not a candidate for pneumonectomy and was
scheduled for chemotherapy treatment instead. However, the
initiation of chemotherapy was delayed as the patient experi-
enced massive haemoptysis soon after being diagnosed with
SqCLC. The pulmonary haemorrhage was managed by obtu-
rating the intermediate bronchus and performing CT pulmon-
ary angiography and coil embolisation of the right pulmonary
artery in June 2007 (Figure 3). A total of 33 Gianturco 3–8mm

diameter coils were used for the embolisation, allowing only
minimal residual blood flow to the right lung. Two weeks
later, the bronchial obturator was removed and the haemor-
rhage did not recur after the procedure.

In July 2007, first-line chemotherapy with cisplatin and
gemcitabine was initiated for six cycles of treatment, which
resulted in primary tumour size reduction from
6.4� 3.0� 6.5 cm to 1.5� 1.2� 1.2 cm in axial, coronal, and
sagittal planes, with no effect on the liver metastasis. The
patient remained stable until August 2009, when increased
lung tumour size (2.8� 2.2 cm) was observed in a follow-up
CT scan and the disease was termed as progressive accord-
ing to the response evaluation criteria in solid tumours
(RECIST). At this point, no rebiopsy was performed. The
patient was then included in a clinical trial and received six
cycles of second-line chemotherapy with docetaxel and
either a tyrosine kinase inhibitor nintedanib or a placebo. It
is unknown whether the patient was in the treatment or in
the control group. Despite the chemotherapy, the disease
appeared to progress further as the primary tumour contin-
ued to grow in size based on evaluation of the CT scans
(Figure 4). In contrast, the metastatic lesion in the liver has
no longer been visible on ultrasound or CT imaging since
2011, which could be regarded as a mixed response to
the treatment.

In 2010, 2011, and 2019, three biopsies of the lung
tumour were performed due to radiological changes sug-
gestive of SqCLC progression, i.e., occurrence of several new
pulmonary lesions and increased primary tumour volume.
However, only excess connective tissue formation with no
SqCLC cells was observed in each of the tissue samples.
Since the biopsies have been non-informative, a whole-body
18F-fluorodeoxyglucose (18FDG) positron emission tomog-
raphy-CT (PET-CT) scan was performed in January 2020 in
order to exclude disease progression. The only notable find-
ing in the 18FDG PET-CT scan was an area of low metabolic
activity among the coils, which can be considered physio-
logical. No pathological metabolic activity in the liver or

Figure 1. Thoracic CT scan image at the time of diagnosing SqCLC. Contrast-
enhanced CT image with soft-tissue window showing a centrally located mass
in the right lung with mediastinal invasion (arrow), and mediastinal
lymphadenopathy.

Figure 2. A hypovascular metastatic lesion in the liver. Liver MRI TI W image
on post-contrast arterial phase showing a hypo-intense lesion with subtle con-
centric perilesional enhancement in segment VI of the liver (arrow).

Figure 3. Thoracic CT scan image after the pulmonary artery embolisation pro-
cedure. Contrast-enhanced CT image with soft-tissue window showing multiple
coils embolised to the right main pulmonary artery, as well as a partially
decreased tumour and reduced occlusion of the right lower lobe bronchus.
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elsewhere in the body was detected. Due to the lack of evi-
dence indicating cancer progression, the patient has not
received treatment for SqCLC since 2009. Currently, the
patient remains in a stable clinical condition with a good
performance status—0 on the Eastern Cooperative Oncology
Group (ECOG) scale.

Discussion

We have demonstrated a rare case of spontaneous regres-
sion of advanced stage SqCLC in a patient who has already
survived for nearly 13 years since receiving the diagnosis.
Spontaneous regression is frequently defined as the ‘partial
or complete disappearance of a malignant tumour in the
absence of treatment or in the presence of therapy consid-
ered inadequate to exert a significant influence on the dis-
ease’ in cases when the diagnosis of cancer is proven by
histopathological examination in the first place (10,11).
According to the widely accepted criteria formulated by
Everson and Cole, the term can be applied to both the
regression of the primary tumour as well as its metastases,
the presence of which can be either confirmed histopatho-
logically or suspected using radiological imaging (8,10). In
our patient’s case, it appears that the phenomenon of spon-
taneous regression occurred both in the primary tumour and
the metastatic lesion of the liver. It is important to note that
the diagnosis of metastatic disease was established solely on
the basis of hepatic lesion appearance in the MRI scan. At
the time, a PET scan was not available in our country for
detection of metastatic lesions, and no biopsy of the sus-
pected liver metastasis was taken. Nevertheless, according to
a meta-analysis of 10 studies, gadolinium-enhanced MRI scan
is an excellent diagnostic tool for metastatic lesions in the
liver. The pooled specificity of gadolinium-enhanced MRI and
18FDG PET-CT is 0.99 and 1.00, respectively (12). Hence, only
a minuscule possibility remains that the hepatic lesion in our
patient was an unrelated finding, such as a haemangioma or
an area of liver steatosis.

The most prevalent explanations for spontaneous lung can-
cer regression involve activation of the immune system. For
instance, it has been observed that the phenomenon often

occurs soon after acute infections, which led some authors to
believe that the activation of innate immunity is responsible
for the disease regression (11). Although the exact biological
mechanism of this effect is unknown, it is thought that
immunological response results in either T-cell-mediated
apoptosis or inflammatory necrosis of the tissues (13,14).
However, infection-related immune response in our patient is
unlikely as there was no evidence of significant infections dur-
ing the observation period. Tumour regression has also been
observed after performing invasive procedures, such as a
biopsy or surgery of the neoplasm, possibly due to the release
of antigens into the bloodstream and subsequent activation
of the immune response (15,16). Another theory involving the
immune system is based on the psychoneuroimmunological
mechanisms, suggesting that positive psychological changes
can stimulate the cellular immune response and may thus
induce cancer regression in some patients (13,17,18).
Naturally, it is extremely difficult to prove or disprove this
mechanism being responsible for disease regression in any
given specific case, including the one we describe.

We believe that in our case cancer regression was
induced by performing endovascular embolisation of the
right pulmonary artery with 33 coils due to pulmonary
haemorrhage. We speculate that coil embolisation resulted in
locally impaired angiogenesis, which led to primary tumour
cell death and prevented further progression. When the
tumour cells become deprived of oxygen and nutrients, they
produce angiogenic growth factors which bind to the recep-
tors located in the endothelium of pre-existing blood vessels.
This results in morphological changes of the original vessels
and formation of new ones during a multi-step process
(19,20). However, in our patient’s case, the vascular supply of
the neoplasm became inadequate after coil embolisation as
the blood flow via the main tumour-feeding artery was dras-
tically reduced. Therefore, both the blood supply and angio-
genic potential of the tumour could have been impaired by
this procedure. Upon review of the literature, we were
unable to find any similar cases attributing primary lung can-
cer regression to endovascular embolisation of tumour-feed-
ing arteries. To our knowledge, only metastatic pulmonary
lesions from primary renal cell carcinoma as well as some
benign thoracic tumours have been reported to regress fol-
lowing transarterial embolisation (21). Furthermore, the dis-
appearance of our patient’s metastatic lesion in the liver is
also obscure. It has been previously suggested that the
removal of the primary tumour may provoke an immune
response which can eliminate metastatic lesions (22). It is
possible that a similar mechanism may have been triggered
by the coil embolisation procedure and subsequent regres-
sion of the primary tumour. Nevertheless, similarly to the
other suggested possible underlying mechanisms of cancer
regression, these theories are only hypothetical and require
extensive further research to be confirmed.

It should also be taken into account that our patient has
received two courses of chemotherapy treatment. The first-
line treatment with cisplatin and gemcitabine appeared to be
rather effective in reducing the primary tumour size. However,
the initiation of chemotherapy coincided with the

Figure 4. Thoracic CT scan image in 2009. A follow-up contrast-enhanced CT
image with soft-tissue window after 2months of treatment with second-line
chemotherapy showing an increased tumour in the right lung.
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endovascular embolisation procedure, which could have also
led to tumour volume reduction (21). Even if the initial radio-
logical improvement can be attributed to systemic treatment,
according to the literature, the chemotherapy regimens used
for treating our patient are highly unlikely to induce a long-
term remission. For instance, the median survival of advanced-
stage SqCLC patients treated with cisplatin and gemcitabine is
only 10.8months. Moreover, the median progression-free sur-
vival is 5.1months, and the survival rate at 24months post-
treatment is 14% (23). Regarding second-line chemotherapy,
the median survival of patients treated with docetaxel is
6months, while the median progression-free survival is only
2.8months (24). It is unknown whether a tyrosine kinase
inhibitor was added to our patient’s treatment regimen along
with docetaxel as he received the treatment in a clinical trial
setting. Either way, the radiological appearance of the primary
tumour did not improve after six cycles of second-line chemo-
therapy. Thus, it seems improbable that the systemic treat-
ment led to cancer remission in our patient’s case.

Conclusions

In this paper, we present a case of long-term SqCLC remis-
sion following the procedure of pulmonary artery coil embol-
isation. We suggest that coil embolisation of tumour-feeding
arteries should be considered as a potential treatment
method in patients with SqCLC and other histological types
of NSCLC. However, further studies are needed to support
our proposition and elucidate the molecular mechanisms
behind cases of spontaneous cancer regression.

Consent for Publication
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