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Abstract. Heterogeneous radiological responses (HRRs) among 
tumor lesions are usually observed following chemotherapy or 
radiation treatment in cancer patients. When HRR is observed 
after chemotherapy or radiation treatment, a change in anticancer 
treatment is recommended due to the clinically high suspicion of 
resistance in the majority of cases. The present study reports the 
case report of a patient with limited-stage small cell lung cancer, 
diagnosed by bronchoscopy, who received concurrent chemo-
radiation therapy. Upon response evaluation, the majority of 
lesions irradiated had nearly completely disappeared following 
treatment, but one lesion had apparently increased in size. For 
histological confirmation, a percutaneous needle biopsy for 
the lesion was performed, however, non‑specific necrosis was 
found and the results were inconclusive for the differentiation of 
other causes from tumor necrosis. Several acid-fast bacilli were 
identified on Ziehl‑Neelsen staining for the differential diag-
nosis. This case suggests that a non-tumor diagnosis should be 
considered when HRR presents after treatment that is expected 
to result in a higher response rate, particularly in tuberculosis 
endemic areas.

Introduction

Lung cancer is the leading cause of cancer-associated mortality 
worldwide and small-cell lung cancer (SCLC) accounts for 
~15% of all primary lung cancers (1). Notably, SCLC and 
non-small cell lung cancer (NSCLC) differ in terms of tumor 
biology, clinical presentation and response to treatment. Medi-
astinal or hilar lymphadenopathies, which are associated with 
a cough and dyspnea, are more common on clinical presenta-
tion of SCLC than NSCLC (2). Platinum doublet therapy with 

etoposide or irinotecan is the standard treatment for SCLC 
and >60% of SCLC patients respond to treatment (3,4). The 
five‑year survival rate of SCLC patients is <5% (4). Recently, 
advances in high-throughput technologies, such as next genera-
tion sequencing, have led to the identification of a number of 
mutations, including RICTOR, KIT and PIK3CA, which are 
considered to exert a crucial role in SCLC tumor biology (5). 
Treatment response is evaluated in order to determine the 
therapeutic effect and to modify the treatment regimen 
when progressive disease is observed in a variety of cancers. 
Heterogeneous radiological response (HRR) among tumor 
lesions, where certain lesions decrease in size or disappear and 
other lesions increase in size, is usually observed following 
chemotherapy or radiation treatment in cancer patients and 
is estimated to occur in 15-36% of cancer cases (6,7). With 
advances in high-throughput technologies, such as next-gener-
ation sequencing, intra- or inter-tumoral genomic heterogeneity 
has been highlighted in the area of molecular oncology and can 
improve our understanding of this response (8). For example, 
inter-tumoral heterogeneity of an EGFR mutation has been well 
described in adenocarcinoma (9). Therefore, the HRR leads 
clinicians to switch to another anticancer regimen due to the 
clinically high suspicion of resistance, as histological confirma-
tion is not feasible in the majority of cases. However, when the 
response is presented, a non-tumor diagnosis should be consid-
ered where its relevant treatment is required. The present study 
reports the case report of a patient with limited-stage small cell 
lung cancer who presented with an HRR following concurrent 
chemoradiation therapy. Written informed consent was obtained 
from the patient.

Case report

In March 2013, a previously healthy 62-year-old male was 
referred to Inha University Hospital (Incheon, South Korea) due 
to small cell lung cancer diagnosed from a specimen obtained by 
bronchoscopic biopsy. The patient was a current smoker with no 
history of tuberculosis (TB). The Eastern Cooperative Oncology 
Group performance score (10) was zero. Smears and cultures for 
acid-fast bacilli were negative in a bronchial washing specimen. 
A mass on the lower lobe of the left lung and bulky lymphade-
nopathies on the left hilum, and mediastinal and supraclavicular 
areas, were noted on [18F]fluorodeoxyglucose positron emission 
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tomography/computed tomography (18FDG-PET-CT) scans 
(Fig. 1A). A consolidative mass was observed on the upper 
lobe of the left lung (Fig. 1B). No evidence for metastasis 
was observed in other imaging studies, including bone scans 
and brain magnetic resonance imaging. Finally, the disease 
was classified as limited‑stage disease, T4N3M0, using the 
seventh edition TNM staging system (11). Radiation therapy 
consisting of a total of 5,400 cGy was administered concur-
rently to the patient with chemotherapy for 1.5 months. All 
the aforementioned lesions were included in the radiation 
field. Chemotherapy consisted of etoposide (100 mg/m2 on 
days 1, 2 and 3) and cisplatin (60 mg/m2 on day 1) every 
three weeks. Once the treatment was completed, response 
evaluation revealed that the lymphadenopathies and mass 
on the lower lobe of the left lung were apparently decreased 
in size (Fig. 1C), while the mass on the upper lobe of the 
left lung was significantly increased in size (Fig. 1D). The 
patient experienced no fever, coughing, sputum production 
or dyspnea. A blood examination showed a white blood cell 
count of 5.5x103 /ml (normal range, 4-10x103/ml), with 70% 
neutrophils and 17% lymphocytes, a C-reactive protein level 
of 1.18 mg/dl (normal range, 0-0.3 mg/dl) and an erythrocyte 
sedimentation rate of 52 mm/h (normal range for male indi-
viduals, 1-15 mm/h). A repeat bronchoscopic examination 

Figure 1. [18F]fluorodeoxyglucose positron emission tomography/computed 
tomography scan (A and B) at the time of diagnosis and (C and D) after 
concurrent chemoradiation therapy.

Figure 2. Histological features of CT-guided percutaneous needle biopsy for 
a lesion on the upper lobe of the left lung. (A) Nodular necrosis with fibrotic 
rim and (B) infarct-like necrosis of normal lung tissue were present without 
definite granuloma formation (hematoxylin and eosin stain; magnifica-
tion, x200). (C) Several acid-fast bacilli were observed in the necrotic area 
(arrows) (Ziehl‑Neelsen stain; magnification, x1,000).
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was performed for the evaluation of the aggravated lesion. 
No endobronchial lesions were found. Smears and polymeric 
chain reaction for acid-fast bacilli, and examinations for 
bacteria, fungi and malignancy were negative in a bronchial 
washing specimen. A CT-guided percutaneous needle biopsy 
was performed on the lesion. Pathological examination 
showed nodular necrosis with a fibrotic rim (Fig. 2A) and 
infarct‑like necrosis of the normal lung tissue without defi-
nite granuloma formation (Fig. 2B). Several acid-fast bacilli 
in the necrotic area were identified on Ziehl‑Neelsen stain 
(Fig. 2C). Next, anti-TB treatment [oral isoniazid (400 mg) 
rifampin (600 mg) and ethambutol (800 mg) plus pyrazin-
amide (1,500 mg)] was administered to the patient. One 
month later, cultures for acid-fast bacilli were positive in a 
bronchial washing specimen. Drug susceptibility test results 
of Mycobacterium tuberculosis isolates showed sensitivity to 
all anti-TB drugs. The initial anti-TB regimen was adminis-
tered for two months, and then isoniazid (400 mg), rifampin 
(600 mg) and ethambutol (800 mg) were administered in the 
following four months. Then, his tuberculous lesion was less-
ened and stabilized. His lung cancer was not recurred until 
April 2014 when he was lost to be followed up.

Discussion

The coincidence of active TB and lung cancer is an unusual 
clinical situation that is reported to occur in 0.3-0.6% of 
patients with lung cancer in TB endemic areas (12,13). The 
question of whether chemotherapy or radiation therapy can 
reactivate latent M. tuberculosis infection in patients with 
lung cancer remains elusive (14). For instance, radiation 
causes a significant decrease in numbers of lymphocytes, 
which can led to the development of TB reactivation, while a 
clinical dose of radiation can directly kill ~60% of M. tuber-
culosis (15,16). Therefore, treatment can interact with TB 
in the fashion of a double-edged sword. No differences in 
clinical manifestation and outcome of anti-TB treatment 
were observed between patients with active TB occurring 
during chemotherapy in a previous study (17). With regard to 
the survival of patients with lung cancer, it has been reported 
that concomitant active TB can enhance local T-cell immu-
nity and prolong survival (18). For these reasons, testing for 
latent TB is not recommended in these patients; clinicians 
are required to pay less attention to coincidence.

HRR is an existing concept that has witnessed a recent 
resurgence in use, as rapid advances in cancer genomics 
and functional imaging have facilitated our understanding 
of biological heterogeneity and its clinical application in the 
evaluation of treatment response. Consequently this can be 
of use in guiding further treatment and predicting survival in 
cancer patients (6,7,9).

The TB diagnosis for the lesion on the upper lobe of the left 
lung in the current patient was so unlikely due to an absence 
of typical radiological patterns for TB on 18FDG-PET-CT scan 
and negative results for acid-fast bacilli at the time of diag-
nosis. Therefore, the lesion was included in the radiation field 
during treatment on the assumption that this was malignant. 
In general, the response to concurrent chemoradiation therapy 
was expected to be higher, as this is reported to be 70-90% 
in limited-stage small cell lung cancer (19). Thus, it was not 

easy to predict the reason for this response when an HRR was 
obtained in the patient without histological confirmation.

In conclusion, when an HRR is observed, aggressive 
diagnostic approaches, including tissue biopsy for suspicious 
lesions, are useful in differentiating a non-tumor diagnosis 
from tumor heterogeneity and should be considered when 
the treatment provided is expected to have a higher response 
rate, particularly in TB endemic countries.
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