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Abstract

Introduction: Lung cancer is the leading cause of cancer-related death in the United States. In patients with Stage I
non-small cell lung cancer (NSCLC) deemed medically inoperable due to comorbities, stereotactic body radiation therapy
(SBRT) is a reasonable treatment option. We are reporting a case of a medically inoperable patient with Stage | NSCLC
who received SBRT to the lung. The patient presented with herpes zoster masquerading as radiation-related chest wall
pain.

Presentation: The patient was a 76-year-old Caucasian female with a 40-pack year history of tobacco use who presented
with a solitary pulmonary nodule on chest x-ray during a chronic obstructive pulmonary disease (COPD) exacerbation.
Workup revealed squamous cell carcinoma, and the patient was determined to be medically inoperable due to poor lung

function secondary to COPD. Nine months after completion of SBRT, the patient presented with chest wall pain that
evolved into herpes zoster along the T4 dermatome.

Conclusion: Because herpes zoster most commonly presents as a pain episode before rash eruption, it can be easily
mistaken for chest wall pain alone. Herpes zoster can be treated effectively with anti-viral medications and
anti-inflammatory agents. Thus, it is important to keep zoster in mind for patients who receive SBRT to the lung and
follow-up with chest wall pain.
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1 Introduction

Lung cancer is the most common cause of cancer related death in both men and women in the United States. It causes more
cancer related deaths than the three next most common types of cancer—colon, breast, and prostate—combined .
Non-Small Cell Lung Cancer (NSCLC) accounts for approximately 80% of lung cancer nationwide. Currently, in patients

with stage I disease who do not have any contraindications to surgery, standard treatment involves anatomic lobectomy
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with an expected five-year overall survival as high as 60-70% ' °!. In patients with contraindications to surgery [typically
due to refusal of surgery or low pulmonary function due to long standing chronic obstructive pulmonary disease (COPD)],

stereotactic body radiation therapy (SBRT) has become a common alternative treatment [,

SBRT delivers hypofractionated high-dose radiation to a very specific target volume ). In early stage, inoperable NSCLC,
local control rates have been reported up to 98% ! 7. Additionally, SBRT has been shown to cause low rates of
treatment-related toxicity *'¥. In the past, medically inoperable patients were often treated with primary conventional
external radiation therapy. In medically inoperable patients with nonmetastatic clinical stage I NSCLC, reported 5-year
survival rates with conventional external radiation therapy were as low as 6-21% !">'7). In medically inoperable patients
with Stage I NSCLC treated with SBRT, however, 3-year overall survival was reported as 55.8% 2%/,

SBRT treats a more focused target area than conventional external radiation therapy. Thus, one of the benefits of SBRT is
less toxicity to normal tissue due to the reduction of normal tissue receiving toxic radiation doses. Still, SBRT is not
without its share of toxicities. In a paper by Hoyer and colleagues, patients treated with SBRT for limited stage NSCLC
were followed in order to determine associated toxicities. The most frequent side effects in this patient population were
chest wall pain, esophagitis, pneumothorax, dyspnea, mild nausea, and erythema *!. Other studies have also reported
chest wall pain along with an increased frequency of rib fractures ***. Acute skin toxicity is also reported, which
correlates with proximity of the lesion to the chest wall and subsequent total skin dose received in the treatment plan %],

Due to the relatively recent implementation of SBRT for medically inoperable early stage NSCLC patients, there is
potential for other, previously unreported toxicites that are associated with this treatment. We are presenting a case of

herpes zoster in the setting of SBRT in a patient with medically inoperable squamous cell carcinoma of the lung.

2 Case presentation

2.1 Presentation

A 76-year-old female with a 40-pack year history of tobacco use was found to have a solitary pulmonary nodule on a chest
x-ray during a COPD exacerbation. A CT scan of the chest demonstrated a 4.0 x 3.2 cm left upper lobe lung mass near the
4th and 5th intercostal spaces. A subsequent positron emission tomography (PET)-CT was obtained which showed
hypermetabolic activity within the mass with a maximum standard unit value (SUV) 12.2. There was no evidence of
metastatic disease. A CT-guided percutaneous biopsy showed squamous cell carcinoma (SCC). The patient was evaluated
in a multidisciplinary setting and determined not to be a surgical candidate due to a forced expiratory velocity in 1 second
(FEV1) <30% and the necessity for continuous oxygen supplementation of 2-3 liters. The decision was made to treat the
patient with SBRT.

2.2 Treatment

The patient underwent four-dimensional CT (4DCT) to determine tumor respiratory motion for treatment planning. An
internal target volume (ITV) of l4cc was delinecated and an additional 5Smm was placed around the volume
circumferentially to create a planning target volume (PTV). A total dose of 5,400cGy was delivered in 3 fractions over 7
days using volumetric modulated arc therapy (VMAT) technique. Care was taken to minimize dose to the chest wall using
a dose constraint of 30cc of the chest wall receiving <3,000cGy (See Figure 1). The dose volume histogram (DVH) for the
chest wall was acceptable with 14cc receiving 3,000cGy. Daily cone beam CT (CBCT) was used to align the patient on a
daily basis.
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Figure 1. Treatment Plan and DVH
(top right) for the patient who
developed shingles after receiving
SBRT to the lung

2.3 Toxicity

Approximately 9 months after the completion of SBRT treatment, the patient presented to her medical oncologist with the
complaint of pain in the left scapular region. The patient was started on narcotic analgesics with some improvement.
Approximately 10 days after the initial pain, the patient developed a vesicular rash along the left T3-T4 dermatome (see
Figure 2). The rash was clinically described as herpes zoster. The patient was started on acyclovir and anti-inflammatory
agents. Within 30 days the patient’s symptoms and rash improved. Twelve months after treatment, the pain was minimal
and controlled with over the counter analgesics.

Figure 2. The patient is shown with the
classical T3-T4 dermatomal vesicular rash
often seen with shingles. The location of the
rash corresponds to the adjacent dermatome of

the treated lung tumor.

3 Discussion

SBRT is a treatment option for medically inoperable patients with early stage NSCLC. Recent prospective data has shown
primary tumor control rates of 97.6%, local control rates of 90.6% and 3 year overall survival of 55.8%, with a modest
toxicity profile **. The most common toxicities associated with SBRT in this patient population include skin toxicity and
chest wall pain. Chest wall pain occurs in approximately 30% of patients treated with SBRT at a median time of 7
months **). We have observed a case of herpes zoster in a patient with NSCLC treated with SBRT that was initially

Published by Sciedu Press 21



www.sciedu.ca/jst Journal of Solid Tumors, 2013, Vol. 3, No. 2

believed to be SBRT-related chest wall pain. In an extensive search of the literature on PubMed, we have not found any
similar case reports.

Published studies have highlighted the increased risk of herpes zoster infection in cancer patients *”. One study published
by Dunst and colleagues examined the risk of herpes zoster infection in breast cancer patients receiving adjuvant
conventional radiation therapy. They concluded that those patients were at a 3- to 5-fold higher risk of developing the
infection when compared to the general population **!. Additional reports from the United Kingdom show an increased
risk of herpes zoster within the local radiation field treatment with combined modality therapy for small cell carcinoma of
the lung 1*°!. Until now, however, we do not believe there have any reports of shingles following SBRT in a patient with
NSCLC.

The relationship of local radiation therapy and herpes zoster has not yet established. Determining a cause and effect
relationship is complicated by the high incidence of herpes zoster in an older population within the thorax. A normal
age-related decrease in cell-mediated immunity increases the risk for reactivation. Cellular stress response and immune
response, specifically heat shock response, has been implicated in the mechanism of herpes simplex virus (HSV)
reactivation % Recent studies have demonstrated that radiation can play a pivotal role in stimulating the immune
response by causing an elevation in circulating serum heat shock proteins 1. The relationship between the heat shock
response and radiation may be one explanation for HSV reactivation.

Herpes zoster infection is a seemingly uncommon yet may occur in conjunction with SBRT treatment for lung cancer.
Practitioners should keep this presentation in mind when following up with patients treated with SBRT, especially with
chest wall pain in a dermatomal distribution. The classic presentation of shingles involves pain followed by a vesicular
rash in a dermatomal distribution. Because chest wall pain is a more common side effect associated with SBRT, a patient
presenting during the initial pain period may be initially treated with narcotic analgesics alone, as was the case with our
patient. A closer follow-up is indicated, however, because of the potential for underlying shingles and subsequent rash
eruption. Once identified, shingles can be easily treated with acyclovir and anti-inflammatory agents. Therefore it is
important to consider shingles on the differential diagnosis for medically inoperable early stage NSCLC patients
presenting with pain after receiving SBRT to the lung.
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