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Abstract: Complete resection is the optimal treatment for primary lung cancer. The choice of surgical methods

varies depending on tumor size, tumor location, and each patient’s respiratory reserve. Currently, lobectomy with

lymph node dissection is the gold standard for the surgical management of lung cancer. However, many thoracic

surgical candidates also have chronic obstructive pulmonary disease or emphysema and thus present with minimal

lung reserve. In the past few years, more reports have been published on the outcomes of patients who underwent

anatomic segmentectomy for lung cancer. Herein we report the surgical outcomes of a patient with limited

respiratory reserve, who underwent double segmentectomy.
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Introduction

Surgical treatment for lung cancer started in 1933 with
the first successful pneumonectomy by Dr. Graham and
continued to develop to the present day (1). In 1973, Dr.
Jensik suggested that segmentectomy may be an adequate
resection method for early-stage lung cancer in patients
incapable of tolerating a standard lung resection (2). This
suggestion has been widely debated for years and remains
controversial.

Recently, more reports on the outcomes of patients
who underwent anatomic segmentectomy for lung cancer,
have been published. Segmentectomy is considered an
alternative to lobectomy for tumors <2 cm in size (3).
The method is a proven oncologic procedure for patients
with significant morbidities and reduced cardiopulmonary
reserve particularly. However, questions remain regarding
safety, morbidity, mortality, and recurrence rate. We have
performed anatomical segmentectomy with systematic nodal
dissection as part of our commitment to provide surgical
options to patients unfit for traditional lobectomy. In the
present study, we report a case of a patient with limited
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respiratory reserve, who underwent double segmentectomy.

Case presentation

A 69-year-old man was referred to our pulmonology clinic
with symptoms of dyspnea and chronic cough. He had a
history of smoking approximately 50 pack/years. Clinical
examination including osculation revealed decreased sounds
on the left hemithorax. Blood test results were all in normal
ranges. Chest X-ray demonstrated two distinct opacities in
the left lung. Thorax computed tomography revealed a 2 cm
x 2 cm lesion located in the apicoposterior segment of the left
upper lobe and another 3 ¢cm x 3 cm lesion in the superior
segment of the left lower lobe (Figure I). Preoperative
bronchoscopic examination however did not yield a definitive
diagnosis. Transthoracic fine needle aspiration biopsy of the
lesion located in the left lower lobe indicated squamous cell
carcinoma.

Positron emission tomography revealed two areas with
"F-fludeoxyglucose ("*F-FDG) hyperintensity: one being
22 mm x 18 mm in size in the apicoposterior segment
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Figure 2 Operation field after the “apicoposterior plus B6
segmentectomy” linguler segmenter branches of both vessel and

bronchi can be seen.

of left upper lobe [maximum standardized uptake value
(SUV,.,, =13.6)] and the other being 36 mm x 21 mm in
size in the superior segment of the left lower lobe (SUV
=11.9) (Figure 14,B). There was no observation of other
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high uptake areas suspicious for metastasis. Skeletal system
and intracranial structures did not show any elevated
FDG uptake either. Respiration function test results were
as follows: forced vital capacity (FVC), 70%; and forced
expiratory volume in 1 second (FEV)), 44%. Arterial blood
gas analysis showed partial pressure of oxygen as 76 mmHg,
partial pressure of carbon dioxide as 37.6 mmHg, and
oxygen saturation as %95. Preoperative cardiopulmonary
exercise testing for evaluation purposes was also
performed in order to estimate operative risk. Maximum
oxygen consumption during exercise (VO,,,,) value was
12.3 mL/kg/min; oxygen desaturation was not observed in
6-minute walk test with 420 m walked.

A left muscle-sparing thoracotomy was performed. On
exploration, a 2 cm x 3 cm lesion in the left upper lobe and
another 3 cm x 3 cm lesion in the lower lobe were detected.
Histological analysis of frozen sections from a wedge resection
of the preoperatively undiagnosed tumor revealed squamous
cell carcinoma. Preresectional mediastinal lymph node
dissection was performed. Histological analysis of the sampled
mediastinal lymph nodes revealed no evidence of tumor.
Poly-segmentectomy from different lobes was planned.
The fissure was dissected, and anatomical segmentectomy
of the left upper division and superior segment of the
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lower lob (B6 segment) was performed (Figure 2).
The patient’s postoperative course was uneventful, and he
was discharged on the fifth day after surgery. Definitive
pathology result showed squamous cell carcinoma with no
nodal involvement, and the tumor was classified as stage
IIIB (T4NOMO) according to the seventh revision of the
International Association for the Study of Lung Cancer
Tumor-Node-Metastasis staging system for lung cancer.

Discussion

Our study suggested that preoperative pulmonary evaluation
should be performed according to each patient’s specific
characteristics and the type of surgery planned. All available
guidelines recommend that when spirometry results predict
postoperative FEV, and diffusing capacity of the lung for
carbon monoxide values are less than 40%, an exercise test
should be performed to measure VO,,,, (4).

A VO,,,, between 10 to 15 mL/kg/min or a predicted
postoperative VO,,,, of <10 mL/kg/min is usually considered
contraindicative for surgery. Nevertheless, no single criterion
should be used to exclude a patient from a curative surgery.
Instead, the use of multiple preoperative studies is needed to
select patients who are capable of tolerating and will benefit
from pulmonary resection. Surgical intervention other than
standard lobectomies or pneumonectomies can therefore be
offered to selected high-risk patients. Experience from lung
volume-reduction surgery has shown that some patients who
would have been considered inoperable can safely undergo
resection of lung cancer (5).

Harada er al. compared the outcomes of postoperative
pulmonary function between segmentectomy and lobectomy
in patients with stage I non-small cell lung cancer (NSCLC)
and similar preoperative pulmonary function. Postoperative
reductions of FVC and FEV1 were significantly lower in the
segmentectomy group compared to those in the lobectomy
group (6).

Anatomic segmentectomy can be an alternative
to lobectomy for the protection of lung functions.
Anatomically complete maximal parenchyma-saving
resection can be performed in patients with limited
respiration capacity. Removing a relatively large volume
of healthy lung tissue could result in a poorer quality of
postoperative life and a higher frequency of operative
morbidity despite a reduced likelihood of having a second
lung tumor resected.

The discussion on such a topic has been controversial
with conflicting results in studies comparing lobectomy
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and sublobar resections. Many of those have included
segmentectomy and wedge resection in the same group.
Sublobar resection is usually performed for most patients
with insufficient postoperative pulmonary reserve because
they cannot tolerate a lobectomy. According to reports in
recent years, segmentectomy in selected patients showed
similar results to those of lobectomy (4-6). The selection
criteria were tumor <2 cm in size, peripheral lesion location,
and a 1 cm parenchymal surgical margin. However,
questions remain regarding safety, morbidity, mortality, and
recurrence rate with this method.

Kilic et al. compared the outcomes of 78 elderly patients
(aged >75 years) with stage I NSCLC who underwent
segmentectomy and lobectomy (7). The mortality rates
were 1.3% for segmentectomy and 4.7% for lobectomy.
Postoperative major complication rates were 11.5% for
segmentectomy and 25.5% for lobectomy. These parenchyma-
sparing methods also help increase the success of oncological
treatment. The most undesirable and worst outcome of limited
but adequate resection of lung cancer is local recurrence.

Multivariate analysis confirmed that recurrence rate
and prognosis associated with sub-lobar resection were not
inferior to those achieved with lobar resection, and overall
survivals were similar in both groups. Local recurrence
does not result in cancer-related death if it can be treated
sufficiently (3).

Cancer and Leukemia Group B (CALGB 140503)
has activated a phase III randomized trial investigating
lobectomy versus sub-lobar resection for <2 cm, peripheral,
node-negative, non-small cell lung cancer. A multi-
institutional trial was also in the planning phase by the
Japan Clinical Oncology Group (JCOGO0802). The trial will
similarly randomize patients with <2 cm peripheral NSCLC
to the lobectomy or segmentectomy group. Future results
from the randomized phase III limited resection trials
CALGB and JCOGO0802 for peripheral <2 cm NSCLC
will hopefully clarify the role of sub-lobar resection as an
alternative to lobectomy (8). Standard surgical resection for
lung cancer is constantly evolving. Segmentectomy could be
a reasonable treatment option in selected patients.
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