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A started from the day of the experiment and most of the
doxorubicin was released by day 8. Unlike the previous
result, sustained release was not detected in this drug-

0 o enriched sheet. The sheet did not retain doxorubicin after

) \\ 12 days of experiments.
1\ Biodegradation of the sheet in mice. Since deliberate release
g "\ of the drug from the sheet was demonstrated in vitro, the
£ 80 | \ biodegradability of the sheet was examined next. After
}E}’ \ T implantation of the sheet into the left flank of the mice,
o ] \. changes in the dry-weight of the sheet were measured and

g recorded chronologically. The sheet degraded according to
’ the passage of time. Degradation rapidly progressed in the
20 initial stage and continued until day 78. The sheet was

\{ ultimately absorbed. It took more than 80 days to disappear
1
1 \1+\\-6_|
40

and further changes in weight could not be determined.
During the process, the doxorubicin sheet was assimilated
and other than pigmentation in the adjacent area, caused

day

a

Figure 2. Biodegradability of the sheet in vivo. A) The dry-weight of the implanted sheet was measured and biodegradability was expressed as a percentage
of the original weight. The sheet degraded according to the passage of time. There was a rapid decrease in volume from the start of the experiment, followed
by gradual degradation. More than 78 days were required for complete absorption. The result is expressed as the mean of five animals at each time point;
bars, S.D. B) Biodegradability of the subcutaneously implanted sheet. The picture shows the sheets at 52 days after implantation. The sheet was degraded,
but still visible with a change in the color of the surrounding subcutaneous tissue. Pigmentation of tissue occurred in the contact area of the sheet.
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A neither inflammation nor substantial necrosis in the
® - surrounding tissue (Figure 2A, B).

Effect of the released doxorubicin on the established tumor.
The slow-release character and biodegradability of the sheet
enables potential application of the sheet for tumor
treatment in vivo. In the final examination, the sheet was
used for the treatment of subcutaneously implanted RT2
syngeneic malignant glioma tumor cells. After growth, the
tumor was covered with a doxorubicin sheet and the
subsequent growth was measured. Tumors treated with a
mock sheet increased in size exponentially (Figure 3). In
contrast, growth of the tumor was inhibited in rats treated
with the doxorubicin sheet. On the 17th day of the
experiment; the tumor volume reached more than 30 cm?
and the rats started to die in the control group, whereas the

. group treated with the doxorubicin sheet exhibited a smaller
" tumor size. There were inter-group differences in volumes

24

tumor volume (cin’)

16

Figure 3. Tumor growth inhibition by the sheet. A) After glioma cells were implanted, the tumor nodule was treated to the sheet. While tumors in control
animals grew prosperously, treatment inhibited the expansion of the tumor. Mock sheet treatment (LJ)); doxorubicin sheet treatment (@®). There were
differences on day 14 (p=0.064) and day 17 (p=0.019). The result was demonstrated as a mean of five animals in each group; bars, S.D. B) Histology
of tumor cells with the sheet (on day 17, hematoxylin-eosin staining). Tumor tissue or cells (left) adjoining the sheet (right) were necrotic with erythrocytes.
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Figure 4. Ultrastructure of doxorubicin sheet by electron microscopy. A-C) Pictures taken by scanning electron microscope, D) By transmission electron
microscope. A} Overview: the sheet had a flexible texture with a thickness of 10 um. B) Surface: the surface consisted of amorphous material with small
holes. Grains of the drug resided in these small holes with a diameter of 0.5 10 3 um. C) Vertical section (ethanol-cracked surface): after fixation, the
sample was ethanol-cracked in liquid nitrogen. Cross-section disclosed the porous structure of the membrane sheet. D) Cross-section of the sheet: the drug
was encircled by an amorphous electro-density substrate. Direct magnification, x15000.
L
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on days 14 and 17 (p=0.064 and 0.019, respectively). The
sizes of tumors treated with the doxorubicin sheet were
comparable to those of animals treated by direct injection
with a 4-times higher total dose (on day 14: injection
4.88+2.33 cm® vs. sheet 5.50+1.81 cm’ on day 17:
14.8026.62 cm® vs. 12.5622.65 cm>).

Morphological studies of the sheet. The sheet’s ability to
confer toxicity to the target tumor by releasing the drug was
confirmed. To further investigate the material, the sheet was
examined by electronmicroscopy. The sheet had a thickness
of 10 pm and was flexible (Figure 4A). The surface of the
sheet consisted of an amorphous structure with small
cavities having a diameter of 0.5 to 3 pum. A grain,
presumably of drug, was held in each cavity and some of
these protruded to the surface. Some of the cavities were
empty, but this may have been due to elution of the drug
during preparation of the specimen (Figure 4B). An
ethanol-cracked, vertical section revealed the spongy,
cheese-like structure of the sheet. Most of the cavity was
hollow due to the same reason as above, but the drug is
visible in the cavities through a small exit (Figure 4C). This
finding was confirmed by transmission electronmicroscopy
(Figure 4D). The structure of the sheet may be responsible
for sustained release of the drug.

Discussion

In this study, a doxorubicin-loaded poly (D, L-lactide-co-
glycolide) membrane was developed and drug release from
the membrane, biodegradation and efficacy on implanted
glioma cells were examined.

As a scaffold for drug polymerization, PLGA was chosen.
Similar to other polymers (14), PLGA has been used, not only
as biodegradable polyester elastomers in tissue engineering
(15), but also as a carrier of drugs, antigens, or genes either by
. itself or in combination with other appropriate materials.
Owing to its safety, performance, cost and ease-of-use, this
material was especially useful as a drug delivery tool for
anticancer drugs. Micro- or nano-particles of PLGA conjugates
include paclitaxel (16-20), doxorubicin (21-23), floxuridine
(24), cystatins (25), camptothetin (26), 5-fluorouracil (27, 28),
oxaliplatin (29), methotrexate (30) and cisplatin (31). In
addition to the anticancer agents, tumor antigen (32, 33),
photodynamic (34-37) or radiosensitizer (38, 39), genes (40-42)
or DNA decoys (43), anti-angiogenic agents (44, 45), usnic acid
(46), interferons (47), immunotoxin (48), all-trans retinoic acid
(49), hormones (42, 50) and other compounds have been
conjugated to PLGA for the treatment of malignant diseases.

Nano- or micro-particles of PLGA have drug delivery
advantages, such as achievement of a higher concentration in
the target tissue, sustained release and a longer circulation
time in plasma as well as lower toxicity. However, from the
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stand-point of brain tumor therapy, especially considering the
prevention of recurrence, there is an advantage of local
therapy with an implantable drug-conjugated device, even
though diffusion of nanoparticles is relatively limited to the
vicinity of the implantation site (27). Accordingly, a wafer with
BCNU was successfully developed (7, 8, 51). In other solid
tumors, local treatment with PLGA polymers with paclitaxel
and vinca alkaloid were developed and tested in clinical pilot
trials (52, 53).

We chose doxorubicin for co-polymerization to PLGA.
This drug has a long history and has been used widely for the
treatment of malignancies, including leukemias, lymphomas
and many solid tumors, including brain tumors. Accordingly,
its pharmacokinetics are well known. From the aspect of
safety, the drug can be administrated intrathecally with few
serious adverse effects (54, 55). This might compromise
safety if leakage of the drug occurs into the cerebrospinal
fluid. Moreover, resistance to alkylating agent due mainly to
overexpression of MGMT generally does not demonstrate
cross-resistance to doxorubicin, which blocks DNA and RNA
synthesis by inhibiting topoisomerase II. The sheet might be
especially useful for patients with recurrent drug-resistant
gliomas initially treated by alkylating agents.

Local therapies are key options for the treatment of brain
tumors. BCNU-loaded wafers and other implantable nano-
and micro-particles are the materials of first choice. It is
preferable to increase the number of effective devices or drugs
for local treatment. Since our PLGA-based sheet is
implantable, easy to prepare, wholly degradable and displays a
sustained-release property, it may play a role in the treatment
for malignant brain tumors as a local therapy device.
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Objective: Intraoperative frozen section examination of sentinel lymph nodes was
conducted to determine the final indication for segmentectomy- for clinical T1 NO
MO0 non-small cell lung cancer.

Methods: Between April 2005 and July 2006, 52 patients with clinical T1 NO MO
non-small cell lung cancer were prospectively treated by segmentectomy with
sentinel node identification. The day before surgery, technetium-99m tin colloid was
injected into the peritumoral region. After segmentectomy and lymph node dissec-
tion, sentinel nodes identified by measuring radioactive tracer uptake were exam-
ined for intraoperative frozen sections, which were serially cut 2 to 3 mm in
thickness. When sentinel node metastasis was observed, segmentectomy was con-
verted to lobectomy.

Results: Sentinel nodes were identified in 43 (83%) patients. The average number of
sentinel nodes was 1.6 = 0.9 (range: 1-5) per patient. Of 3 patients with metastatic
sentinel lymph nodes, 2 underwent lobectomy and 1 larger segmentectomy. None of
the other 40 patients had metastatic sentinel lymph nodes and therefore they were
treated with segmentectomy. Pathologic staging with permanent sections was NO in
all of the 40 patients. On the other hand, in 9 patients whose sentinel nodes could
not be identified, intraoperative frozen sections were required for 5.4 + 2.3 lymph
nodes, which was significantly more than 1.6 * 0.9 in the 43 patients with sentinel
node identification (P < .001).

Conclusion: Sentinel node identification is useful to determine the final indication of
segmentectomy for clinical T1 NO MO non-small cell lung cancer by targeting the
lymph nodes needed for intraoperative frozen section diagnosis.

controlled trial of limited resection versus lobectomy for clinical TI NO MO

non-small cell lung cancer (NSCLC) and concluded that the former was inferior
to the latter regarding local recurrence and survival. However, the limited resection
group in the study included both segmentectomy and wedge resection, and the
curability for T1 NO MO NSCLC differed between the two procedures. On the other
hand, there have been several reports describing that survivals were similar between
patients treated with segmentectomy and those with lobectomy.>’

The most important issue regarding segmentectomy versus lobectomy is whether
postoperative local recurrence is increased. Whereas Warren and Faber® reported
local recurrence in 15 (22.7%) of 66 patients after segmentectomy versus 5 (4.9%)
of 103 patients after lobectomy, other authors reported that local recurrence after
segmentectomy with complete dissection of hilar and mediastinal lymph nodes was
equal to that after lobectomy.>* However, for determining the final indication for
segmentectomy, intraoperative frozen sections must be examined for all of the hilar

In 1995, the Lung Cancer Study Group' conducted a prospective randomized
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TABLE 1. Lymph node nomenclature
Abbreviations and Acronyms N2 oode N1 nods
cT = computed tomography
FDG-PET = fluorodeoxygiucose—positron emission .Superior mediastinal Hilar
tomography No. 1. Highest mediastinal No. 10. Hiler
NSCLC = non-small cell lung cancer No. 2. Paratracheal! No. 11. Interlobar
SN = sentinel node No. 3. Pretracheal No. 12 Lobar
SPECT = single photon emission computed No. 4. Tracheobronchis!
tomography Aortic Intrapulmonary
No. 5. Botallo No. 13. Segmental

and lobe-specific mediastinal lymph nodes to confirm the
intraoperative N staging to be N0.>®

A sentinel node (SN) is defined as the first lymph node
within the lymphatic basin reached by lymph draining from
the primary lesion. Recently, SNs have been identified by a
radioactive tracer with or without dye during surgery for
melanoma, breast cancer, gastrointestinal cancer, and lung
cancer to reduce lymph node dissection.”'* We'?'* previ-
ously reported that SN identification with technetium-99m
tin colloid could establish the first site of nodal metastasis in
NSCLC.

In the present study, we used SN identification to target
the lymph nodes submitted for intraoperative frozen section
diagnosis, which might determine the indication of segmen-
tectomy. In addition, unlike Tsubota,® Okada,* Yoshikawa,’
and their associates, who proposed that the indication for
segmentectomy was T1 NO MO NSCLC less than 2 cm in
size, we proposed that it was T1 NO MO NSCLC without
size limitation. Because SN identification served as the final
indication of segmentectomy, we named the procedure
“sentine] node navigation segmentectomy.”

Patients and Methods

Eligibility

The study protocol for SN navigation segmentectomy was ap-
proved by the Ethics Committee of Kumamoto University Hospital
in March 2005. Informed consent was obtained from all patients
after discussing the risks and benefits of the proposed surgery with
their surgeons. ’

Patients

Between April 2005 and July 2006, 103 patients with NSCLC
underwent surgical treatment. Of these, 73 patients had stage ¢-T1
NO MO cancer according to the findings of both computed tomog-
raphy (CT) and fluorodeoxyglucose-positron emission tomogra-
phy (FDG-PET). SN navigation segmentectomy was prospectively
performed when (1) ¢-T1 N0 MO NSCLC was identified in the
peripheral lung; (2) the tumor on CT was more than 2 cm away
from the pulmonary vein running at the boundary of the affected
segment; (3) intraoperative frozen sections of SN showed no
metastasis; (4) the surgical margin was intraoperatively found to
be more than 2 c¢cm from the tumor; and (5) tumors located
centrally within the inner one third of the lung or in the right
middle lobe were excluded. The stage of disease was based on the

No. 6. Para-gortic No. 14. Subsegmental
Inferior mediastinal

No. 7. Subcarinal

No. 8. Paraesophageal

No. 9. Puimonary ligament

TNM classification of the International Union Against Cancer.'’
The lymph node nomenclature used was according to the lymph
node map of Naruke and associates,'® which was approved by the
Japan Lung Cancer Society (Table 1).

Administration of Radioactive Colloid

The day before surgery, a 23-gauge needle was introduced into the
peritumoral region under single photon emission computed tomogra-
phy/computed tomography (SPECT/CT) system guidance, which in-
corporates a gantry-free SPECT with dual-head detectors (Sky-
light; ADAC Laboratories, Milpitas, Calif) and an 8 multidetector
CT scanner (Light-Speed Ultra; General Electrics, Milwaukee,
Wis). Technetium tin colloid (6—8 mCi) suspended in a 1- to
1.5-mL volume was injected in a single shot. SPECT/CT was
performed 5 minutes after the injection and the next morning just
before the operation.

SN Identification

The radioactivity of the resected lymph nodes was counted with a
handheld gamma probe (Navigator; Auto Suture Japan, Tokyo,
Japan). The radioactivity was measured for a 10-second period. SN
was defined as any node for which the count was more than 5 times
the radioactivity of the resected tissue with the lowest count.

SN Navigation Segmentectomy

Under thoracotomy, SN navigation segmentectomy was performed
as follows: (1) Pulmonary arteries and bronchi of the affected
segments were cut at the hilum; (2) pulmonary veins along the
boundary of segments were isolated from the center to periphery;
(3) the affected segments along the pulmonary veins were resected
with staplers; (4) the hilar and systematic mediastinal lymph nodes
were dissected; (5) the radioactivity of dissected lymph nodes was
counted for SN identification; (6) SNs were examined by intraop-
erative frozen sections, which were serially cut 2 to 3 mm in
thickness; (7) if the intraoperative frozen sections of the SN
showed no metastasis, the operation was completed with segmen-
tectomy; (8) if the sections of the SN showed metastasis, lobec-
tomy was performed; and (9) if the SN could not be identified
because radioactivity of the lymph nodes was low, all of the hilar
and lobe-specific mediastinal lymph nodes were submitted for
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TABLE 2. Sites of segmentectomy

No. of No. of
Segment patients Segment patients
Right Left
Upper lobe Upper lobe
S1 3 S1+2 4
S2 2 S3 2
S1+82 2 S1+2+3 9
S3 2 S4+5 7
S3 + S2b 1
S2 + S3a 1
Lower lobe Lower lobe
‘S6 - 4 S6 3
S7+8 1 S8 1
S8 1 S8 +9 2
S9 + 810 2 S9+10 1
§7--10 1 S10 1
S6 + 89 + S10 1 S8-10 1
Total 21 31

Right upper lobe: S1, apical; S2, anterior, S3, posterior. Right lower lobe:
S6, apical; S7, medial; S8, anterior; S9, lateral; S10, posterior. Left upper
lobe: S7+2, apical posterior; S3, apical anterior; S4, superior lingular; S5,
inferior lingular. Left lower lobe: S8, apical; S8, anterior; S, lateral; S10,
posterior.

intraoperative frozen section. Lobe-specific lymph nodes were
defined as follows: No. 3 and No. 4 for the right upper lobe, No.
5 for the left upper lobe, and No. 7 for the lower lobe of both
sides. "’

Primary End Points of the Study

Primary end points of the study are as follows: (1) Can SN
identification diagnose pathologic N stage during segmentectomy?
(2) Are the survival and local recurrence after SN navigation
segmentectomy similar to those after lobectomy?

Statistical Analysis :
All data were analyzed for significance by the 2-tailed Student
t tests. All values in the text and tables are given as mean * SD.

Results

Operative procedures for the 73 patients with c-T1 NO MO
were lobectomy in 12 patients, segmentectomy in 52, and
wedge resection in 9. The reasons for conducting lobectomy
in the 12 patients were as follows: (1) tumors in the right
middle lobe in 5 patients; (2) tumors located centrally in 5
patients; (3) multiple lesions in the same lobe in 1 patient;
and (4) thoracoscopic lobectomy as requested by the patient.
As a result, 52 patients were consecutively enrolled for SN
navigation segmentectomy. Table 2 shows the sites of seg-
mentectomy for the 52 patients. The average number of
dissected lymph node stations and lymph nodes per patient
was 6 * 1.8 stations and 12.5 * 5.9 lymph nodes, respec-
tively. Among the 52 patients, SNs could be identified in 43
(83%). The time needed for SN identification was within 5

TABLE 3. Characteristics of patients with and without
sentinel node identification

Sentinel lymph node
Identifiable Nonidentifiable

Mean age (y} 697 nz7
Sex

Male 26 8

Female 17 1
Mean tumor size {cm) 1.9+07 21+07
Histologic type

Adenocarcinoma 37 6

Squamous celi carcinoma 4 2

Adenosquamous carcinoma 2 1
No. of lymph nodes submitted 1.6 + 09 54 + 23"

for intraoperative frozen
diagnosis

Pathologic TNM

T1 NO MO 39 9

T2 NO MO 1 0

T1 N1 MO 1 0

T2 N1 MO 1 0

T1 N2 MO 1 o
Total 43 9
P < 001

minutes in each patient. The characteristics of the 43 pa-
tients with SN identification and of the 9 patients without
are shown in Table 3. Average tumor size on CT was 1.9 =
0.7 cm (range: 0.8-3.0 cm) and 2.1 = 0.7 cm (range:
1.4-3.0 cm) in the patients with and without SN identifi-
cation, respectively. Seventeen (40%) of the 43 patients
with SN identification and 4 (44%) of 9 patients without had
tumors larger than 2 cm. Pathologic tumor stages in the 43
patients with SN identification were T1 NO M0 in 39, T2 NO
MOin1,TINI MOin 1, T2 N1 MO in 1, and T1 N2 M0 in
1, whereas the stage in all 9 patients without SN identifi-
cation was p-T1 NO MO. The tumors in 2 patients were
pathologically classified as T2; one tumor was spread over
the pleura and the other was more than 3 cm in size in the
permanent section. The average number of lymph nodes
submitted for intraoperative frozen section examination was
significantly less in the 43 patients with SN identification
(1.6 = 09 [range: 1-5] per patient) than in the 9 patients
without SN identification (5.4 = 2.3 [range: 3-10] per
patient) (P < .001).

Table 4 shows the SN identified in the hilar lymph node
stations. The number of stations having SN increased in
numeric order from No. 10 to 13 stations. In the mediastinal
lymph node stations, the SN was identified in 15 of the 43
patients (35%). Eleven of the 15 patients had SNs in both
the hilar and mediastinal lymph node stations, whereas the
remaining 4 patients had SNs only in the mediastinum. The
distribution of mediastinal SNs is shown in Table 5, which
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TABLE 4. Sentinel lymph node mapping in the hilar lymph

TABLE 5. Sentinel nodes at the mediastinum in each lobe

node stations Tumor locstion  Station of mediestinal SN No. of patients  Percent
Sentinel nodes RUL 3ord 3/10 30.0
Station No. of patients Percent RLL ° 3oréd 29 22
10 7 163 7and3 18 1.2
LUL 5 8/18 444
1 7/43 163 m 7 3
12 12/43 719 ke 3
13 22/43 512 SN, Sentinel node; RUL, right upper lobe; ALL, right lower lobe; LUL left

was lobe-specific; that is, 3 of the 10 patients with primary
tumor in the right upper lobe had SN in No. 3 or 4 stations;
3 of the 9 patients with primary tumor in the right lower
lobe had SN in No. 7, 3, or 4 stations; 8 of the 18 patients
with primary tumor in the left upper lobe had SN in No. 5
station; and 2 of the 6 patients with primary tumor in the left
lower lobe had SN in No. 7 station.

In 3 (7%) of the 43 patients with SN identification,
metastasis was found in the SN by intraoperative frozen
section (Table 6). For 2 of the 3 patients (patients 1 and 2),
operative procedures were converted to lobectomy. The
operative procedure for the remaining patient (patient 3)
was converted from posterior apical segmentectomy to
larger segmentectomy (upper division segmentectomy, but
not to upper lobectomy), because of his age (80 years old).
Pathologic N stages were N1 in 2 patients and N2 in 1
patient. Although both patients 1 and 2 had metastasis only
in the SN, patient 3 had metastasis in both SN (No. 5) and
non-SN (Nos. 12 and 13). Tumors in all of the other 40
patients were classified as p-NO by permanent sections.

There were no complications associated with radioiso-
tope injection necessitating tube drainage, such as bleeding
or severe pneumothorax. One patient had empyema 3 days
after segmentectomy, which was cured by drainage and
antibiotics on the 23rd postoperative day. There were no the
other major complications associated with segmentectomy,
including prolonged air leakage of more than 5 days. The
postoperative follow-up was performed by chest and ab-
dominal CT and brain magnetic resonance imaging every 3
months after the operation. No patients were lost to follow-
up. The mean follow-up period after surgery in the 52
patients was 8 months (range: 1-15 months). Postoperative
recurrence occurred in 1 patient, who underwent an apical
segmentectomy of the right lower lobe for adenosquamous
carcinoma 2.9 cm in size. The recurrence was at 5 months
after segmentectomy, at the extraregional lymph node for
tumor in the right lower lobe, that is, at the interlobar lymph
node (No. 11) between the right upper lobe and middle lobe,
and treated by completion pneumonectomy. During the
segmentectomy of this patient, No. 13 and No. 4 were
identified as SNs, which showed no metastasis in intraop-
erative frozen sections. The patient is now alive 11 months

upper lobe; LLL, left lower lobe.

. after the completion pneumonectomy without recurrence.

The other 51 patients are also now alive without recurrence.

Discussion

The present study shows that the SN navigation segmentec-
tomy using radioisotope tracers could increase the accuracy
of intraoperative N staging and could serve as the final
indication for segmentectomy. In the 3 patients with N1 or
N2 disease, intraoperative frozen sections of SNs showed
metastasis, which suggested the need for lobectomy. In 9
segmentectomy-treated patients whose SNs could not be
identified, all hilar and lobe-specific lymph nodes were
required for diagnosis, a significantly larger number than in
the 43 patients whose SNs could be identified. SN identifi-
cation therefore could determine a final indication for seg-
mentectomy by targeting the lymph nodes needed for intra-
operative frozen section diagnosis. In addition, serial
sections of SNs during surgery might find micrometastasis
more easily than single section in each of a larger number of
lymph nodes.

Although the postoperative follow-up period is still
short, 1 patient had local recurrence 5 months after segmen-
tectomy. The recurrence site of this patient, however, was
the extraregional lymph node. In addition, the histologic
type of this patient was adenosquamous carcinoma, which is
known to have poorer prognosis than other types of
NSCLC.'®'" We therefore consider that the patients with
clinical T1 NO MO NSCLC of high malignant grade, such as
adenosquamous carcinoma, large cell neuroendocrine car-
cinoma, adenocarcinoma with high FDG uptake on PET,
and NSCLC with high carcinoembryonic antigen serum
level, would be preferably treated by lobectomy rather than
segmentectomy, even if the intraoperative lymph node stag-
ing is NO.

Skip metastasis to the mediastinal lymph nodes has been
reported to occur in 20% to 40% of patients with
NSCLC,'”*° which could be because some lymphatic flow
from the lung goes directly to the mediastinum through the
pleura and not to the hilar lymph node stations.”’ The
present study showed that SNs were identified in the medi-
astinum in 15 (35%) of 43 patients and the lymphatic route
to each mediastinal lymph node station was lobe-specific.
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TABLE 6. Patients who were converted to major lung resection

Histologic SN with Converted
Patient No. Agefsex type Planned segmentectomy metastasis procedure Pathologic TNM
1 70/M Ad Apical segment of RLL No.13 Lobectomy T1 N1 MO
2 M Ad Apical segment of RLL No. 11 Lobectomy T2 N1 MD
3 80/M Ad Posterior apical segment of LUL No.5 Upper division T1 N2 M0
segmentectomy

SN, Sentinel node; Ad, adenocarcinoma; RLL, right lower lobe; LUL, left upper lobe.

Therefore, to determine the intraoperative indication for

segmentectomy without using SN identification, not only .

hilar lymph nodes but also lobe-specific mediastinal lymph
nodes should be submitted for intraoperative frozen section
diagnosis. The SN identification can target the lymph nodes
among those.

The identification rate of SNs was 83% in the present
study, as it was in the data of previous reports by several
authors, that is, 63% to 82%.'%'* We'* previously reported
the results of SN identification in 104 patients with clinical
stage I NSCLC. Of the 104 patients, 15 patients had N1 or
N2 disease. Although SN could be found to have metastases
during the operation in 13 (87%) of those 15 patients, it
produced false negative results in the remaining 2 patients.
One of the 2 patients had T2 tumor and metastasis in the No.
12 nodal station, and the other had T1 tumor and metastasis
in the No. 14 nodal station, which could not be identified as
SN by our procedure because of its intrapulmonary location.
We therefore believe that SN could be identified by our
procedure in most of the patients with T1 NO MO NSCLC.

Although it has been reported that 20% to 25% of pa-
tients with clinical stage I disease have mediastinal lymph
node metastasis,”>> the present study showed only 3 (6%)
of 52 patients with N1 or N2 disease. Our procedure for
lymph node dissection was systematic and then yielded 6 *
1.8 nodal stations and 12.5 * 6 lymph nodes to be dissected
per patient. The low number of patients with N1 or N2
disease in the present study is probably due to the institu-
tional setting; that is, most lung cancers in our patients were
found by routine CT examination, resulting in a higher rate
of early-stage NSCLC than usual.

The Lung Cancer Study Group study in 1995 (the only
prospective randomized trial of lobectomy versus limited
resection for T1 NO NSCLC) reported that limited resection
was inferior to lobectomy regarding death rate and local
recurrence.! However, the study included a significant num-
ber (33%) of wedge resections in the limited resection group
and did not analyze the results of segmentectomy. In addi-
tion, compared with clinical staging in 1995 when the Lung
Cancer Study Group study was reported, it is now more
accurate because of improved CT and FDG-PET technol-
ogy. Therefore, a prospective randomized trial of lobectomy
versus segmentectomy should be performed for c-T1 NO

MO NSCLC. The SN navigation segmentectomy, which can
target lymph nodes for intraoperative frozen section diag-
nosis, is a reasonable procedure for determining the final
indication of segmentectomy.
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Abstract: In neurosurgery such as the treatment of glioma, it is very important 1o remove tumor as accurately as
) possnble A micro laser with wavelength of 2.8 [urn) is suitable to remove the tumor on the brain surface because of i its
strong absorptlon feature by water. It is necessary, however, to keep the distance between the laser probe and the target
at its focal: length We ‘had. developed an- automatic- -focusing system using a guide laser and a CCD camera and -

e ’value of the th:eshold for bmanzatlon The results showed that it is necessary to control'
' ly the threshold, the electromc shutter speed and the power of the gutde laser to realize precrse
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