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Case
Report

Introduction

As mass screening for lung cancer has become more wide-
spread and bronchoscopy has advanced, the number of
patients diagnosed as having early hilar lung cancer has

increased.1) The Japan Lung Cancer Society (JLCS) has
proposed their own sets of criteria for early hilar lung
cancer,2) but an internationally accepted set of criteria has
not been determined as yet. The JLCS defined early hilar
lung cancers as tumors that fulfill the following histo-
logical criteria: 1) the lesion is localized proximal to the
segmental bronchi, 2) tumor invasion is confined to the
bronchial wall, 3) there are no lymph node metastases or
distant metastases. Early hilar lung cancer thus defined is
sometimes confined to segmental bronchi. When dealing
with such cases, radical treatment is theoretically pos-
sible by resecting the affected bronchi alone, while pre-
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Early hilar lung cancer is rare. It is usually curable if properly diagnosed and treated. We re-
cently encountered two cases of early stage squamous cell carcinoma of the left upper division
bronchus, which responded well to left upper division sleeve segmentectomy. Case 1 was a 74-
year-old man, a heavy smoker, who was referred to our hospital after sputum cytology had
resulted in a positive diagnosis while receiving inpatient care for heart failure at another hospi-
tal. Bronchoscopy revealed a thickened tumor at the spur between left B1+2 and B3. Squamous
cell carcinoma was diagnosed by forceps biopsy via bronchoscopy. Left upper division sleeve
segmentectomy with lymph node dissection was performed. Since the bronchi to be anasto-
mosed to each other were greatly different in diameter, telescoped anastomosis was used. His
postoperative course was uneventful, and he continues to show good respiratory condition, without
any evidence of recurrence 25 months after surgery. Case 2 was a 60-year-old man, a heavy
smoker, who was identified by sputum cytology as needing detailed examination during a mass
screening of high-risk groups for early detection of lung carcinoma. Bronchoscopy revealed a
nodular tumor at the orifice of the left upper division bronchus. Squamous cell carcinoma was
diagnosed by forceps biopsy via bronchoscopy. Left upper division sleeve segmentectomy with
lymph node dissection was performed. During surgery for this case, the lingular bronchus was
dissected obliquely to make its cross-section wide enough to match the diameter of the left upper
lobe bronchus to which the former was anastomosed. His postoperative course was uneventful,
and he shows good respiratory condition, without any evidence of recurrence five months after
surgery. The pathological stage was TisN0M0 (stage 0) in both patients, and their tumors were
confirmed as early hilar lung cancer. Sleeve segmentectomy, aimed at radical resection of cancer while
preserving lung function, can serve as a standard procedure for surgical treatment of cases of early
hilar lung cancer confined to the segmental bronchi. (Ann Thorac Cardiovasc Surg 2003; 9: 62–7)
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serving the lung parenchyma. In practice, however, it is
not possible to cut the bronchus at a point distal to the
segmental bronchus, while preserving the periphery of
the lung. Therefore, as a procedure for radical treatment
of lung cancer that minimizes lung resection, sleeve seg-
mentectomy has been devised, which involves resection
of the affected segment of the lung, adequate resection of
the bronchi proximal to the lesion, and post-resection
bronchoplasty. In the past, bronchoplasty at the segmen-
tal bronchus level was reported for only a small number
of cases, and recurrent lung cancer and multiple lung can-
cer were the primary conditions for which this procedure
was used.3) We were recently able to treat two cases of
early stage squamous cell carcinoma of left upper divi-
sion bronchus successfully by performing left upper di-
vision sleeve segmentectomy. We will present these cases
here, along with a discussion of the relevant literature.

Case Reports

Case 1
The patient was a 74-year-old man. He was a heavy
smoker with a smoking index (average number of ciga-
rettes a day × years of smoking history) of 2,000. In June
2000, he was admitted to a local hospital to receive treat-
ment for heart failure. He had a positive sputum cytology
(suggesting squamous cell carcinoma) after admission.
Bronchoscopy revealed a thickened tumor at the spur
between left B1+2 and B3, which was a tumorous lesion
slightly elevated as compared to the normal bronchial
mucosa (Fig. 1A). Squamous cell carcinoma was diag-
nosed by forceps biopsy via bronchoscopy. In July 2000,
he was referred and admitted to our department to re-
ceive surgical treatment. Biochemical tests of blood and
urine, conducted on admission, revealed nothing note-
worthy. All of the serum tumor markers tested
(carcinoembryonic antigen (CEA), squamous cell carci-
noma antigen (SCC) and neuron specific enolase (NSE))
were within their normal ranges. Chest X-ray, chest CT
scans and Tl scincigrams revealed no abnormalities. All
spirometric parameters were approximately normal (VC,
3.05 L; %VC, 102.6%; FEV1.0, 2.34 L; FEV1.0%, 76.7%).
The arterial blood gas analysis yielded favorable results;
pH was 7.442, PaCO2 was 43.2 mmHg, PaO2 was 87.8
mmHg and BE was 3.8 mmol/L (Table 1). On the basis
of these test results, the patient was diagnosed as having
early stage squamous cell carcinoma of the segmental
bronchus originating from the spur between left B1+2 and
B3. Left upper division sleeve segmentectomy with lymph

node dissection (ND2a)4) was performed. This procedure
involved some technical difficulties, since the bronchi to
be anastomosed to each other were largely different in
diameter. For this reason, telescoped anastomosis was
used in this patient (Fig. 1B). An intraoperative pathol-
ogy examination of the bronchial stump and all the dis-
sected lymph nodes (#4, 5, 6, 7, 10, 11, 12u, 13) con-
firmed that the tumor had been completely resected and
that there was no nodal metastasis, which met the criteria
proposed by the JLCS. The pathological stage was
TisN0M0 (stage 0), and it was confirmed as early hilar
lung cancer (Fig. 1C). His postoperative course was un-
eventful, and he continues to show good respiratory con-
dition (Table 1), without any evidence of recurrence 25
months after surgery.

Case 2
The patient was a 60-year-old man. He was a heavy
smoker with the smoking index of 2,400. He was identi-
fied by sputum cytology as requiring additional exami-
nation during a mass screening of high-risk groups for
the early detection of lung carcinoma. He was referred to
our hospital for a definite diagnosis by bronchoscopy,
which showed a nodular tumor at the orifice of the left
upper division bronchus (Fig. 2A). Squamous cell carci-
noma was diagnosed by the forceps biopsy via broncho-
scopy. In February 2002, the patient was admitted to our
department to receive surgery. Biochemical tests of blood
and urine on admission revealed nothing noteworthy. All
serum tumor markers tested (CEA, SCC and NSE) were

Table 1.  Results of respiratory function tests

Case 1
PostPre

Spirometry
    VC (L)
    %VC
    FEV1.0 (L) 
    FEV1.0%
Blood gas analysis
    pH
    PaCO2 (mmHg)
    PaO2 (mmHg)
    BE (mmol/L)

3.05  
102.6    

2.34  
76.7    

7.442
43.2    
87.8    

3.8    

2.41  
79.0    

1.91  
79.3    

7.439
42.3    
73.7    

4.1    

Case 2
PostPre

3.04  
85.6    

2.02  
66.4    

7.451
41.1    
87.3    

5.0    

2.38  
65.6    
1.63    
70.0    

7.391
42.3    
83.5    

1.0    

Pre, values before surgery; Post, values 6 weeks after sur-
gery; VC, vital capacity; FEV1.0, forced expiratory volume
in 1.0 second; PaCO2, arterial pressure of carbon dioxide;
PaO2, arterial pressure of oxygen; BE, base excess
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within their normal ranges. Chest X-ray, chest CT scans
and Tl scincigrams revealed no abnormalities. Spiromet-
ric parameters showed a slightly obstructive pattern (VC,
3.04 L; %VC, 85.6%; FEV1.0, 2.02 L; FEV1.0%, 66.4%).
The arterial blood gas analysis yielded acceptable read-
ings (pH, 7.451; PaCO2, 41.1 mmHg; PaO2, 87.3 mmHg;
BE, 5.0 mmol/L), as shown in Table 1. On the basis of
these test results, the patient was diagnosed as having early
stage squamous cell carcinoma of the segmental bron-
chus originating from the orifice of left upper division
bronchus. Left upper division sleeve segmentectomy with
lymph node dissection (ND2a) was performed. During
surgery for this case, the lingular bronchus was dissected

obliquely to make its cross-section wide enough to match
the diameter of the left upper lobe bronchus to which the
former was anastomosed (Fig. 2B). An intraoperative
pathology examination of the bronchial stump and all the
dissected lymph nodes (#4, 5, 6, 7, 10, 11, 12u, 13) con-
firmed that the tumor had been completely resected and
that there was no nodal metastasis, which met the criteria
proposed by the JLCS. The pathological stage was
TisN0M0 (stage 0), and it was confirmed as early hilar
lung cancer (Fig. 2C). His postoperative course was un-
eventful. The patient shows good respiratory condition
(Table 1) and no evidence of recurrence five months after
surgery.

Fig. 1.  A: Bronchoscopic view of the left upper division
bronchus of Case 1. A thickened tumor can be seen at
the spur between B1+2 and B3.
B: Postoperative bronchoscopic findings for Case 1. A
telescoped anastomosis is visible, but the orifices of the
lingular segmental bronchus remain patent.
C: Microscopic findings of a thickened tumor of about
1 cm in diameter in Case 1. The histological type was
squamous cell carcinoma in situ.

A        B

C
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Discussion

Early hilar lung cancer is located at sites that can be di-
rectly viewed under a bronchoscopy. For this reason, a
number of surgeons recommended non-invasive treatment
using endobronchial techniques for the treatment of this
kind of lung cancer, e.g., photodynamic therapy (PDT)5,6)

and endobronchial brachytherapy.7,8) However, the indi-
cations for radical treatment with these techniques are
narrower than the indications for surgical treatment. Fur-
thermore, no method of evaluating their efficacy has been
established. And limitations also lie in the instruments
and facilities needed for these techniques. For these rea-
sons, these non-invasive therapies are applicable to very

few patients. Martini and Melamed9) treated 47 patients
with occult lung carcinoma and found that only those
patients from whom the tumor was excised survived for
long periods. In contrast, those patients who were pre-
sumed to be in early stages of the disease but were treated
by other methods had poor outcomes. Therefore, we de-
duced that surgery would provide the most reliable means
of treatment and we followed a policy of aggressive sur-
gical treatment for these lesions. Other factors which
prompted us to select surgical treatment for these lesions
are 1) reliable evaluation of both the depth of tumor inva-
sion and the presence/absence of lymph node metastasis
are essential for making a definite diagnosis of early hi-
lar lung cancer and 2) surgery is the most reliable means

Fig. 2.  A: Bronchoscopic view of the left upper division
bronchus of Case 2. A nodular tumor can be seen at the
orifice of the upper division bronchus.
B: Postoperative bronchoscopic findings for Case 2. The
orifices of the anastomosed lingular segmental bron-
chus are smooth and patent.
C: Microscopic findings of a nodular tumor of about 7
mm in diameter in Case 2. The histological type was
squamous cell carcinoma in situ.

A        B

C
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of making this evaluation at present. Advances in endo-
bronchial ultrasonography in the future would allow more
accurate diagnosis of the structures within walls or lymph
nodes outside the bronchi.

Standard lobectomy or sleeve lobectomy is a usual
surgical technique for early hilar lung cancer originating
from segmental bronchi. Sleeve lobectomy has become a
standard procedure for the surgical treatment of lung can-
cer because of its reliable and favorable results.10) It is a
lung-saving procedure that is usually indicated for cen-
tral tumors, for which the alternative is a pneumonec-
tomy. It preserves normal lung tissue and may enable
pulmonary resection to be done in selected patients with
inadequate reserve.11) In contrast, results for bronchoplasty
at the level of the segmental bronchi have only been re-
ported for a small number of cases and no papers dealing
with a significant number of cases have been published.

Limited surgery has been used to treat lung cancer in
cases where lobectomy was not possible for reasons of
cardiac and/or pulmonary function or cases where the
tumor was recurrent. This kind of surgery has been called
compromised operation. In recent years, however, lim-
ited surgery has begun to be used even in cases where
ordinary surgery is possible.12) Fujimura et al.13) made the
following statement concerning the indication of segmen-
tectomy for roentgenographically occult squamous cell
carcinoma of the lung: patients with lesions that are be-
yond the range of endoscopic visibility, or if the lesions
are greater than 10 mm in longitudinal extension, are can-
didates for segmentectomy as long as intraoperative ex-
amination shows a tumor free bronchial stump and nega-
tive lymph nodes. When the cancer is confined to seg-
mental bronchi, we make it a rule to preserve lung tissue
as far as possible by using segmentectomy. However, with
segmentectomy, if there is not sufficient space for a safe
tumor margin, there is a problem of radicality. In this case,
sleeve segmentectomy, a technique in which segmentec-
tomy is combined with bronchoplasty, may be indicated.
We proposed that sleeve segmentectomy for early hilar
lung cancer is indicated in cases where the three histo-
logical criteria proposed by the JLCS are satisfied and an
adequate margin is difficult to follow by segmentectomy
alone.

However, for this procedure to become a procedure of
first choice for early hilar lung cancer, the question of the
possibility of lymph node metastasis needs to be resolved.
Because the absence of lymph node metastasis is a re-
quirement that must be satisfied for a diagnosis of early
hilar lung cancer, the hilar and mediastinal lymph nodes

must be dissected adequately and the dissected lymph
nodes must be checked immediately by intraoperative
pathology examination to confirm the absence of metasta-
sis. The hilar and mediastinal lymph nodes are always
dissected adequately, just as is achieved in the standard
operation (ND2a). We make it a rule to perform
bronchoplasty after an intraoperative pathological exami-
nation has confirmed that the dissected lymph nodes are
free of metastasis, because this may have important im-
plications in terms of identifying skip lesions. In both of
our patients, all the dissected lymph nodes proved to be
free of metastases, and no skip lesions were detected.
Recently, some investigators14) introduced an intraopera-
tive sentinel node navigation surgery which would obvi-
ate lymph node dissection in non-small cell lung cancer.
However, because the existing method of sentinel node
detection is not suitable for lung cancer, we think that
further study will be required to verify the value of senti-
nel lymph node biopsy for lung cancer. Saunders et al.15)

reported the results of an evaluation of preoperative FDG-
PET imaging for the staging of lung cancer. As for medi-
astinal staging, they concluded that FDG-PET reduced
false-negative and false-positive rates compared to CT
because of improved sensitivity, specificity, and accuracy.
However, because the sensitivity of FGD-PET was only
70.6%, lymph node dissection cannot be avoided even if
preoperative FDG-PET imaging is used for lung cancer.
We will maintain our current policy until a consensus is
reached on whether lymph node dissection is necessary
or not for early hilar lung cancer, provided that this con-
sensus is based on an adequate quantity of data from clini-
cal cases.

In conclusion, two heavy smokers with early stage
squamous cell carcinoma of the segmental bronchus un-
derwent left upper division sleeve segmentectomy (a radi-
cal but limited surgery) at our facility. This surgical pro-
cedure was selected, considering the possibility of the
onset of second and third cancers. We believe this proce-
dure allows radical resection of cancer while preserving
lung function. For early detection of a second incidence
of primary hilar tumor, patients once treated with this
procedure will have to receive repeated sputum cytology
and bronchoscopy at 6-month intervals.
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