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Abstract
Small cell lung cancer (SCLC) is common in oncology clinical practice, which is characterized by high malignant level and poor prognosis. Typically, patients with 
SCLC rarely survive more than a few months without effective treatment. The median survival for patients with limited disease SCLC is only 15-20 months, with 
the 5-year survival rate 10%-13%. Here we report a case, female, 58 years, with unresectable limited stage SCLC (6.5cm × 5.5cm, in the right middle lung), who 
survived from 5 cycles of low doses of chemotherapy, 2 cryosurgery and botanical drugs therapy, living with the primary tumor stably more than 7 years and holding 
great quality of life. 

Introduction 
Small cell lung cancer (SCLC) is common in oncology clinical 

practice, which is characterized by high malignant level and poor 
prognosis [1]. Typically, patients with SCLC rarely survive more than 
a few months if without effective treatment. The median survival for 
patients with limited disease SCLC is only 15-20 months, with the 
5-year survival rate 10%-13% [2]. We report an unresectable limited 
stage SCLC case, who survives more than 7 years after the primary 
tumor was found. During that period, the patient endured 5 cycles of 
low-dose chemotherapy, 2 cryosurgery and botanical drugs therapy. 
No evidence of distant metastasis has been found.

Presentation of case

The patient is a 58 year-old female, weighted 58 kg and 1.55 m2 

in body surface area. Because of cerebral infarction, she was admitted 
to hospital on Jan. 28, 2008. A 6.5 cm × 5.5 cm mass was noted in the 
right middle lung from the computed tomography (CT) scanning on 
Jan 29, 2008. Though the serum neuron-specific enolase (NSE) level 
was in normal range, we suspected that the tumor could be malignant. 
A percutaneous lung biopsy was subsequently performed and the 
pathological diagnosis of biopsy tissues confirmed that it wasSCLC. 
No distant metastasis was identified. No abnormalities were noted 
in the complete blood cell (CBC) count with differential, the serum 
electrolyte, the renal function and liver function tests. According to the 
Veterans Administration Lung Group (VALSG) staging system, this 
patient was diagnosed with limited-stage SCLC [3,4].

Treatment and evaluation
In contrast to the extensive-stage disease, SCLC patients in limited-

stage may benefit more from aggressive, potentially curative treatments 
[5,6]. The management typically involves combination platinum-based 
chemotherapy and thoracic radiation therapy given with curative intent 

[7,8]. For this special case, radical surgery was not performed because 
of the primary tumor was contiguous to the pericardium (Figure 1). 
Chemotherapy was more proper for her situation. Carboplatin (CBP)/
etoposide(VP-16) regimen (EP) is considered as one of the standard 
platinum-based combinations for SCLC. However, the patient’s 
performance status (PS) score was only 2, not suitable for the standard 
doses. We decided to use EP regimen with adjusted doses instead. The 
first two cycles of chemotherapy were started from Feb. 18, 2008 (CBP 
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Figure 1. Pre-cryoablation (Apr 1, 2008).
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300 mg on Day 1; VP-16 100 mg on Day 1-Day 5; 21 days/cycle; 2 cycles 
in total). 

The CT examination taken after the second cycle of chemotherapy, 
showed that the tumor size reduction was less than 30%, and the 
therapeutic evaluation was just stable (SD), much lower than our 
expectation. During the two cycles of chemotherapy, the patient 
encountered moderate gastrointestinal adverse reaction, and the WBC 
count was dropped to 2.8 × 109/L. After the two cycles, the patient had 
to spend more than half of her daytime in bed and the PS score was 
dropped to 3.

In consideration of the unsatisfied efficacy of combination 
chemotherapy and the induced side effect, we suspend the planned 
EP regimen and switched to percutaneous cryosurgery, a minimally 
invasive treatment, to control the primary tumor. In consideration of 
the primary tumor was contiguous to the pericardium, multiple-partial-
ablation plan was designed after department discussion. The patient 
received the first cryosurgery on Apr 1, 2008 (Figure 2), and recovered 
one week later (PS score=2). Since the patient felt “much better”, we 
tried to give her more cytotoxic drugs. The third cycle of chemotherapy 
was started from Apr. 8, with the same regimen and doses as the first 
two. After the fourth cycle of chemotherapy was started from Apr. 29, 
her PS score was raised to 1 again. We then adjusted the dose of CBP 
up to 400 mg on Day 1. The CT scan on May 6 showed large area of 
low-density region in the primary lesion; no significant changes with 
volume of the tumor. The enhanced perimeter suggested residual 
tumor existed. And the fifth (last) cycle of chemotherapy was started 
from May 19, 2008, with the same doses as the fourth cycle.

The second partial-cryosurgery was performed on May 29, 2008. 
The CT scans on Jul. 5, 2008 and Aug. 28, 2008, demonstrated that, 
there were no significant changes of the tumor volume; large area 
of low-density necrosis was noted in the tumor; there were residual 
tumors near the diaphragm and the cardiac margin. In consideration 
of that the patient encountered the second degree of myelosuppression 
and five cycles of EP regimen were performed with unsatisfied efficacy, 
we decided to stop chemotherapy and observed closely instead. If there 
were any evidence to show tumor progression, we would consider 
other chemotherapy regimens. Thereafter, reexaminations of CT scan 
and NSE level every half-year. Calcification foci have been noted in the 
center of cryo-zone since Jun 2010, sized 5 cm × 4 cm, while no other 
remarkable changes (Figure 3-7).

Discussion
Local treatment approaches such as surgery are the first 

considerations for patients with limited-stage SCLC. But in this case, 
a tumor close to the pericardiac plus low performance status lowered 
the chance to achieve a complete resection. So we turned to expect the 
potential benefit from combination chemotherapy. SCLC is perceived 
to be highly responsive to platinum-based combination chemotherapy, 
and the response rate is higher than 80%. Generally, more than half 
of limited-stage SCLC patients could get complete response after the 
chemotherapy. This patient, however, was far away from this goal after 
several cycles. Though we adjusted the doses according to her situation, 
she still found it was too hard to tolerate the side effect and wanted to 
give up the chemo. The primary tumor was not response effectively 
to the planned regimen as we expected; meanwhile, the combination 
chemotherapy significantly reduced her quality of life. Typically 

 

 

Figure 2. Cryoablation (Apr 1, 2008).

 

Figure 3. Aug-30-2012.

 

Figure 4. Jan-05-2013.

Figure 5. Jan-05-2013 contrast-enhanced.
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in such kind of cases, patients will refuse to continue the planned 
chemotherapy, and what we can offer is the best supportive care (BSC), 
in a conventional way. 

What else can we offer besides the BSC? Is there any other approach 
to control the incompliant primary tumor more effectively without 
adding additional pain to the patient? Always, it is the question. 
In department case discussion held specially for this case after her 
second cycle of chemo, a consensus was reached: drop the ambitions 
of complete resection; lower our expectation of combination chemo 
to SD; let “tenderer” /less-aggressive approaches play the protagonist, 
instead of chemo; and more, focus on patient’s quality of life. Relative 
to short-term efficacy, we were more willing to pursue patients’ long-
term survival with tumor. Therefore, the percutaneous multiple-
partial-ablation plan was chosen.

The considerations during the patient’s management and possible 
mechanisms were as follows. For the cryoablation, only one part of the 
tumor was frozen at a time in case of unexpected injury. Rather than 
to cure the cancer, the purpose of our approach was to alleviate the 
tumor burden effectively with minimized risks and injuries. During the 
intervals, we use low-dosed EP regimen to obtain disease stabilization, 
because of some systematic reviews suggest that administration of 
cytotoxic drugs at low doses, which has a low toxicity profile, could 
be an option for some cancer patients [9]. This approach affects 
the endothelium of the growing tumor vasculature and stimulates 
the anticancer immune response. Both the antiangiogenic and the 
immunomodulatory effectcould induce to tumor dormancy, which 
may improve the patient outcome [10].

Figure 6. Apr-11-2014.

 

Figure 7. Apr-11-2014 contrast-enhanced.

Tumor dormancy phenomenon has been observed in many 
malignancies [11]. The key is that not only a few cells staying in G0 stage 
[12], but more important, the dynamic balance between proliferation 
and apoptosis in the tumor cell colonies [13].

It is well known that the progress of cancer is strongly linked to 
tumor-induced angiogenesis [14,15]. Typically, the lowest temperature 
in a cryoablation process is below -145°C, which could cut the blood 
supply of tumor cells in a couple of minutes, damaging the tumor 
vascular seriously, and inducing angiogenesis tumor dormancy [16]. 
Meanwhile, tumor cells would release antigens, which could stimulate 
the immune system anti-cancer effect via activating CD8+ T cells, 
tumor related antigen specific cytotoxic T cells and etc. [17,18]. The 
Immunological surveillance induced can identify specific enemy 
cells, control metastasis happens, and induce individual tumor cell 
dormancy [19].

The concept of conventional chemotherapy is about cytotoxic 
effects with full doses if one can tolerate. While killing the tumor 
cells, it is also suppress the patients’ immune function. Low-dose 
chemo, instead, could suppress those immunosuppressed cells, such as 
suppressor T cells (Ts), regulatory T cell (Treg), etc. and down regulate 
the expression of vascular endothelial growth factor (VEGF), and 
reduce the microvascular density [20]. All these mechanisms favor the 
stability of cancer. 

This strategy was effective in this unresectable SCLC case. It has 
been more than 7 years since the patient was diagnosed with SCLC, and 
she has kept great quality of life ever after the treatment (PS score=0).

This suggest that if the tumor dormancy could be kept for a long 
while, the goal of long-term survival with tumor could be achieved, 
partially at least. In the other word, if we want to make the dream of 
long-term survival with tumor to be realistic, it was not necessary to 
kill all the cancer cells or focus too much on the volume reduction of 
the mass. It was more feasible to induce tumor dormancy and keep 
this status as long as possible. We shall remember that, it is the only 
lighthouse that directs our works is the long-term survival with fair 
quality of life of our patients.
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