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Background: Surgery is the main treatment for stage I, II, and IIIA non-small cell lung cancer (NSCLC).
However, the relationship between surgery and NSCLC recurrence is unclear. Thus, we performed a meta-
analysis to determine whether surgery is associated with an increased risk of NSCLC recurrence.

Methods: We used the electronic databases in PubMed, Web of Science, EMBASE, Cochrane Library
and MEDLINE to carry out a systematic literature search before December 1st, 2017. All studies on the
association between surgery and subsequent risk of NSCLC recurrence were included and then analyzed
using RevMan 5.3.

Results: Eleven studies were included in the meta-analysis involving 3,190 patients. The relationship
between surgery and NSCLC recurrence was evaluated by pooled odds ratio (OR) and 95% confidence
interval (CI). The results suggested that surgery does not increase the risk of NSCLC recurrence (OR =0.42,
95% CI, 0.25-0.72, P=0.001).

Conclusions: Our results showed that surgery decreased the risk of NSCLC recurrence in stage I-IV.
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Introduction

Lung cancer has become one of the major diseases
endangering human health with the highest morbidity
and mortality worldwide (1). It has been confirmed that
surgical resection is the most effective therapy for stage
I, II, and IITA non-small cell lung cancer (NSCLC) (2,3).
However, postoperative recurrence is the most common
cause of treatment failure. A growing body of evidence
has demonstrated that a considerable proportion of
NSCLC patients develop disease recurrence despite
curative resection (4), and the post-resection relapse rate
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remains high, but the causes of NSCLC recurrence are not
completely understood. Although the associations between
NSCLC recurrence and other factors including TNM
classification or tumor markers are clear, the relationship
between NSCLC recurrence and surgery is uncertain (5).
For example, some studies showed that the NSCLC
recurrence rate in the surgical group was higher than that in
the control group, while other studies showed that surgery
decreased the risk of NSCLC recurrence. As the association
between NSCLC recurrence and surgery is unclear, we
performed a meta-analysis of the relationship between
NSCLC and surgery by reviewing the current literature.
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Table 1 Characteristics of identified studies

Surgery group Non-surgery group
Recurrence
Study Year rate Sample Non-recurrence Non-recurrence
Recurrence (case/total) Recurrence (case/total)
(case/total) (case/total)
Crabtree TD (7) 2014 0.25 609 TR: 102/458; LR: 12/458; 356/458 TR: 51/151; LR: 16/151; 100/151
RR: 32/458; DR: 58/458 RR: 15/151; DR: 20/151
Grills IS (8) 2010 0.19 124 TR: 9/69; LR: 3/69; RR: 60/69 TR: 15/55; LR: 2/55; RR: 40/55
3/69; DR: 3/69 3/55; DR: 10/55
van den Berg LL (5) 2015 0.26 340 TR: 31/143; LR: 6/143; 112/143 TR: 57/197; LR: 10/197; 140/197
RR: 14/143; DR: 31/143 RR: 23/197; DR: 38/197
Chang JY (9) 2015 0.15 58 TR: 5/27; LR: 2/27; RR: 22/27 TR: 4/31; LR: 1/31; RR: 27/31
1/27; DR: 2/27 4/31; DR: 1/31
Crabtree TD (10) 2010 0.22 538 TR: 106/462 356/462 TR: 11/76 65/76
Hamaji M (11) 2015 0.30 517 TR: 95/413; LR: 41/413 318/413 TR: 59/104 45/104
Lid(12) 2005 0.54 114 TR: 22/56 34/56 TR: 40/58 18/58
Ghosh S (13) 2003 0.19 215 TR: 36/196 160/196 TR: 5/19 14/19
Parashar B (14) 2015 0.05 272 TR: 3/175 172/175 TR: 10/97 87/97
Kappers | (15) 2010 0.54 82 TR: 22/39 17/39 TR: 31/43 12/43
Okamoto T (16) 2005 0.92 222 TR: 11/19 8/19 TR: 194/203 9/203

TR, total recurrence; LR, local recurrence; RR, regional recurrence; DR, distant recurrence.

Methods

This systematic review and meta-analysis followed the
Cochrane Handbook guidance and the Meta-analysis
of Observational Studies in Epidemiology (MOOSE)
guidelines (6).

Data sources and the retrieval strategy

Five electronic databases (PubMed, Web of Science,
EMBASE, Cochrane Library and MEDLINE) were
searched up to December 1st, 2017. Search terms were “lung
neoplasms [MeSH Terms]” and “lobectomy/sublobectomy/
segmentectomy/limited resection” and “recurrence/prognosis/
survival”. The titles and abstracts of potential references were
scanned to exclude irrelevant articles. The full texts of the
remaining relevant articles were carefully read.

Inclusion and exclusion criteria

We included case-control, cross-sectional and cohort
studies on the association between surgery and NSCLC
recurrence as well as its two subtypes: local recurrence and
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tumor metastasis. Exclusion criteria: (I) articles without a
control group; (II) the absence of a matched or unmatched
unexposed cohort; (II1) the incidence of cancer recurrence
was not reported. There were no language restrictions
related to inclusion in this meta-analysis.

Data extraction

Two independent investigators carried out the data
extraction. The following information was recorded: the
last name of the first author, the publication year, country of
origin, treatment method, number of patients with NSCLC
recurrence in the surgical group and non-surgical group,
and adjustments for confounding factors (Tables 1 and 2).

Evaluation of methodological quality

‘Two independent investigators used the Newcastle-Ottawa
Quality Assessment Scale (NOS) to determine the quality
of each study (17). Using a score scale of 0 to 9, a study was
considered to be of high quality if it scored 7 or more stars.
The meta-analysis excluded studies of low quality. Table S1
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Table 2 Characteristics of identified studies

Hu et al. Meta-analysis of NSCLC recurrence

Study Duration OR (95% Cl) NOS Stage Country
Crabtree TD (7) 2004-2010 0.56 (0.38, 0.84) 9 I USA
Grills 1S (8) 2003-2008 0.40 (0.16, 1.00) 8 I USA
van den Berg LL (5) 2007-2010 0.68 (0.41, 1.12) 9 | USA
Chang JY (9) 2008-2010 1.53(0.37, 6.41) 7 I USA
Crabtree TD (10) 2000-2006 1.76 (0.90, 3.45) 9 I USA
Hamaji M (11) 2003-2009 0.23 (0.15, 0.36) 7 I Japan
LiJ(12) 1992-1999 0.29 (0.13, 0.63) 8 11l China
Ghosh S (13) 1991-2001 0.63 (0.21, 1.86) 8 | UK
Parashar B (14) 1993-2012 0.15(0.04, 0.57) 8 I USA
Kappers | (15) 1990-1999 0.50 (0.20, 1.26) 9 A Netherland
Okamoto T (16) 1990-1999 0.06 (0.02, 0.20) 9 v Japan

NOS, Newcastle-Ottawa Scale.

Records identified through
database searching (n=1,808)

Records excluded by title and
abstract (n=1,768)

A

Records screened by title and
abstract (n=40)

Review or commentary (n=12)
Without cancer recurrence
after surgery data (n=7)

} Without cancer recurrence
after non-surgery treatment
Full-text ngicIe assessed for data (n=10)
eligible (n=11)

Y

Studies included in qualitative
synthesis (meta-analysis)
(n=11)

Figure 1 Literature search and screening flow chat.

shows the methodological quality of the included studies.

Data analysis

Odds ratios (ORs) with 95% confidence intervals (Cls) were
used to estimate effect sizes between NSCLC recurrence
and surgery. We obtained ORs and 95% Cls either directly
from each article or calculated them from indirect data, and
determined the effective value. In addition, ORs and 95%
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ClIs were used to evaluate the relationship between NSCLC
recurrence and surgery. The heterogeneity of pooled data
was tested with Cochran’s Q test and Higgins I-squared
statistic. ’<50% and P>0.1 were considered to represent
no significant heterogeneity and we combined the effective
value with the fixed-effects model (18). Otherwise, we
adopted the random-effects model. RevMan 5.3 was used
for data analysis.

Subgroup analysis was performed to investigate the
association between NSCLC and clinical features relating
to geographic area and the cancer stage. furthermore, the
robustness of the pooled results was examined by sensitivity
analysis.

Results
The selection and characteristics of eligible studies

Figure 1 shows a flowchart of the selection of eligible
studies. The title and abstract of 1,808 studies were scanned
and 1,768 of these studies were excluded. based on the title
and abstract. We excluded a further twenty-nine studies as
they did not meet the inclusion criteria: twelve studies were
reviews or commentaries, seven studies did not contain the
number of patients who developed cancer recurrence after
surgery, and ten studies did not contain cancer recurrence
data after non-surgical treatment. Finally, eleven studies
were finally included in the current analysis (5,7-16). Basic
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surgery non-surgery

Odds Ratio

1963

Odds Ratio

w‘
Ghosh, S 36 196 5 19 78% 0.63[0.21, 1.86) I

Inga S Grills 9 69 15 55 8.8%
Joe Y Chang 5 27 4 31 68.0%
Kappers, | 22 39 31 43 8.8%
Ly 22 56 40 58 9.7%
Iiseth L. van den Ber 31 143 57 197 11.3%
Masatsugun Hamaji 95 413 59 104 11.5%
QOkamoto, T 1 19 194 203 7.5%
Parashar, B 3 175 10 97 6.6%
Traves Crabtree 102 458 51 151 11.8%
Traves D Crablreo 106 462 1 7% 10.3%
Total (95% CI) 2057 1034 100.0%

0.40 (0.18, 1.00)
1.53(0.37, 6.41]
0.50 (0.20, 1.26)
0.29(0.13, 0.63]
0.68(0.41, 1.12)
0.23(0.15, 0.38)
0.06 [0.02, 0.20)
0.15(0.04, 0.57]
0.56 [0.38, 0.84)
1.76 (0.90, 3.45]

0.44 [0.27, 0.71)

Total events 442 477
Heterogeneity: Tau? = 0.48; Chi* = 47.02, df = 10 (P < 0.00001); I* = 79%
Tost for overall effect: Z = 3.34 (P = 0.0008)

0.01 0.1 1 10 100
Favours [experimental]  Favours [control]

Figure 2 The relationship between surgery and risk of non-small cell lung cancer recurrence forest plot.

Inga S Grills

3
Joe Y Chang 2 27 1 31 6.9%
liseth L. van den Ber 6 143 10 197 21.7%
Masatsugun Hamaiji 41 413 31 104  33.0%
Traves Crabtree 12 458 16 151 27.3%
Total (95% Cl) 1110 538 100.0%

Total events 64 60
Heterogeneity: Tau? = 0.32; Chi? = 9.18, df = 4 (P = 0.06); I* = 56%
Test for overall effect: Z = 2.24 (P = 0.02)

Odds Ratio Odds Ratio
Random, 95% Random, 95% CI
1.20 [0.19, 7.47) —
2.40 [0.21, 28.05] -
0.82[0.29, 2.31] ——
0.26 [0.15, 0.44) —a—
0.23[0.10, 0.49] ——
0.44 [0.22, 0.90] -
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surgery non-surgery

Figure 3 The relationship between surgery and risk of local non-small cell lung cancer recurrence forest plot.

information on the selected studies is listed in Zables 1 and 2.

Main analysis

Eleven studies consisting of 3,091 patients assessed the
association between surgery and NSCLC recurrence (5,7-16).
The results showed that surgery was significantly associated
with a decreased risk of NSCLC recurrence compared with
non-surgical treatment (OR =0.44, 95% CI, 0.27-0.71).
There was significant heterogeneity in these studies (I’=0.79,
P<0.00001) (Figure 2).

Five studies including 1,648 participants and 124 cases
with local recurrence after surgery were selected for meta-
analysis of local recurrence after surgery (5,7-9,11). The
results showed that surgery was significantly associated
with a decreased risk of local NSCLC recurrence when
compared with non-surgical treatment, mainly stereotactic
radiation therapy in these studies (OR =0.44, 95% CI, 0.22-
0.90, P=0.02). We observed medium heterogeneity in these
studies (’=0.56, P=0.06) (Figure 3).

Four studies including 1,131 participants and 95 cases
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with regional recurrence after surgery were selected for
meta-analysis (5,7-9). The results showed that surgery
was not significantly associated with a decreased risk of
NSCLC regional recurrence when compared with non-
surgical treatments, mainly stereotactic radiation therapy in
these studies (OR =0.71, 95% CI, 0.46-1.12, P=0.14). No
heterogeneity was observed in these studies (I’=0, P=0.81)
(Figure 4).

Four studies including 1,131 participants and 163 cases
with distant NSCLC recurrence after surgery were selected
for meta-analysis (5,7-9). The results demonstrated that
surgery was not significantly associated with a decreased risk
of distant NSCLC recurrence when compared with non-
surgical treatment, mainly stereotactic radiation therapy
in these studies (OR =0.85, 95% CI, 0.46-1.59, P=0.62).
Medium heterogeneity was observed in these studies
(I’=0.51, P=0.11) (Figure 5).

Subgroup analysis

Subgroup analyses according to NSCLC stage and source
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surgery non-surgery Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Inga S Grills 3 69 3 55 74% 0.79 [0.15, 4.07)
Joe Y Chang 1 27 4 31 3.9% 0.26 [0.03, 2.48] I
liseth L. van den Ber 14 143 23 197  404% 0.82[0.41, 1.66] —u—
Traves Crabtree 32 458 15 151 48.2% 0.68 [0.36, 1.30] —-
Total (95% Cl) 697 434 100.0% 0.71 [0.46, 1.12)
Total events 50 45
Heterogeneity: Tau? = 0.00; Chi? = 0.96, df = 3 (P = 0.81); I* = 0% ‘0_0 ] of ] 1 1‘0 ] 00‘

Test for overall effect: Z = 1.47 (P = 0.14)

surgery non surgery

Figure 4 The relationship between surgery and risk of regional non-small cell lung cancer recurrence forest plot.

surgery non-surgery Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Inga S Grills 3 69 10 55 15.5% 0.20[0.05, 0.78] = & -
Joe Y Chang 2 27 1 31 5.8% 2.40[0.21, 28.05] -
liseth L. van den Ber 31 143 38 197  39.6% 1.16 [0.68, 1.97]
Traves Crabtree 58 458 20 151 39.1% 0.95 [0.55, 1.64]
Total (95% Cl) 697 434 100.0% 0.85 [0.46, 1.59]
Total events 94 69

Heterogeneity: Tau? = 0.18; Chi? =6.11, df =3 (P = 0.11); I’ = 51%
Test for overall effect: Z = 0.50 (P = 0.62)
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Figure 5 The relationship between surgery and distant non-small cell lung cancer recurrence forest plot.

of data were carried out. In the subgroup analysis according
to NSCLC stage, eight studies included patients with stage
I-1T disease (5,7-11,13,14), and three studies included
patients with stage III-IV disease (12,15,16). The result
demonstrated that compared with non-surgical treatment,
surgery significantly decreased the NSCLC recurrence
rate in stage I-II patients (OR =0.55, 95% CI, 0.32-0.948)
(Z=2.18, P=0.03).

However, the three studies including 418 patients
with stage III-IV NSCLC suggested that surgery was
significantly associated with a decreased risk of NSCLC
recurrence when compared with non-surgical treatment (OR
0.22,95% CI, 0.07-0.66).

In the subgroup analysis of the results according to the
source of data, six studies were from the USA (5,7-10,14),
while the other five studies were from other countries
(11-13,15,16). The results demonstrated that surgery
was not significantly associated with a decreased NSCLC
recurrence rate in the USA, when compared with non-
surgical treatment (Z2=1.49, P=0.14) [OR =0.66 (0.39-1.14)].

However, in the non-USA countries, surgery was
significantly associated with a decreased NSCLC recurrence
rate, when compared with non-surgical treatment (Z=4.23,
P<0.0001) [OR =0.27 (0.15-0.50)]. The results of the
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subgroup analyses are summarized in Table 3.

Analysis of publication bias

A low probability of publication bias for surgery and
NSCLC recurrence was demonstrated by funnel plots

(Figure 6).

Sensitivity analysis

The stability of all pooled results was assessed by sequential
omission of each individual analysis in the sensitivity
analysis. The pooled OR and heterogeneity were not
significantly changed, which demonstrated the robustness
of the result.

Discussion

Tumor recurrence is the most common cause of treatment
failure after surgery despite the fact that surgery is widely
accepted as a curative treatment for stage I, II, and IIIA
NSCLC (19). In the present study, we determined the
association between surgery and NSCLC recurrence. Given
that surgery is still a widely accepted curative treatment
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Table 3 Subgroup analysis of the relationship between surgery and NSCLC recurrence
Total recurrence Local recurrence Regional recurrence Distant recurrence
Variables
Studies OR > Studies OR > Studies OR > Studies OR 1?

Countries

USA 6 0.66(0.39,1.14) 0.69 4 0.63(0.22,1.77) 0.59 4 0.71(0.46,1.12) O 4 0.85(0.46, 1.59) 0.51

Non-USA 5 0.27(0.15,0.50) 0.63 1 0.26(0.15,0.44) - 0 - - 0 - -
Stage

-1l 8 0.55(0.32,0.94) 0.79 5 0.44(0.22, 0.90) 0.56 4 0.71(0.46,1.12) O 4 0.85(0.46, 1.59) 0.51

n-1v 3 0.22(0.07,0.66) 0.75 0 - - 0 - - 0 - -
Sample size

>300 4 0.61(0.29,1.27) 0.89 3 0.33(0.17,0.63) 0.55 2 0.74(0.46,1.19) O 2 1.05(0.72,1.54) 0

<300 7 0.34(0.17,0.65) 0.63 2 1.54(0.36,6.66) O 2 0.54(0.14,2.02) 0O 2 0.56(0.05, 6.01) 0.66
Non-surgery
treatment

Radiotherapy 8 0.55(0.32,0.94) 0.79 5

Radiotherapy+ 2
chemotherapy

0.83 (0.03, 0.66) 0.80 0 -

Chemotherapy 1 0.50(0.20, 1.26) - 0 -

0.44 (0.22,0.90) 0.56 4

0.71(0.46,1.12) 0 4  0.85(0.46, 1.59) 0.51
- 0 - - 0 - -
- 0 - - 0 - -

NSCLC, non-small cell lung cancer; OR, odds ratio.

SE (log[ORY])
0

0.2

0.4 fo |
0.6 °

0.8

! \ OR
1.0 + L ' 1
0.01 0.1 1 10 100

Figure 6 Funnel plots of the association between surgery and risk
of non-small cell lung cancer recurrence publication bias. OR, odds

ratio.

for stage I, II, and IITA NSCLC patients (4,20), any
potential causal association between surgery and NSCLC
recurrence could have a far-reaching impact on public
health issues. This meta-analysis demonstrated that surgery
was significantly associated with a decreased risk of NSCLC
recurrence when compared with non-surgical treatment
(OR =0.44, 95% CI, 0.27-0.71). Moreover, our subgroup
analysis further showed that surgery decreased the risk of
local NSCLC recurrence, while no significant association
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was observed between surgery and regional NSCLC
recurrence (OR =0.71, 95% CI, 0.46-1.12, P=0.14) and
distant NSCLC recurrence (OR =0.85, 95% CI, 0.46-1.59,
P=0.62).

In previous studies, it was shown that surgical resection
resulted in better overall survival and a lower recurrence
rate (21). However, other studies demonstrated that in
patients who refused surgery, non-surgical treatments such
as stereotactic body radiotherapy had the same treatment
effects as surgery (5,7,8). In addition, studies have shown
that some patients have a rapid and extensive recurrence
after surgery (19,22). Although patients with NSCLC
receive curative resection, approximately 30% to 70%
of patients develop postoperative recurrence and die of
NSCLC (4,23). The recurrence rate is >80% at 2 years
after surgery (early recurrence) while the rate of recurrence
after 5 years (late recurrence) is 9% (5). However, our
study refuted the findings of previous studies by indicating
that surgery can decrease the risk of stage I-IV NSCLC
recurrence.

There are several explanations for the association between
surgery and NSCLC recurrence. First, it is essential to
ensure complete removal of the tumor at the macroscopic
and microscopic level. Surgical stress increases disseminated
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tumor cells (DTCs), circulating tumor cells (CTCs) or
circulating low-density neutrophils (LDNs) and may increase
the risk of cancer recurrence (24,25). Second, treatment of
tumor during surgery might lead to the spread of cancer
cells (26,27). Third, the number of CD8 + T cells producing
cytokines (IFNy, TNF-q, granzyme B) to tumor-associated
antigen is decreased by surgical stress. This effect is caused
by impaired T cell function and reduced cell proliferation.
Surgery-induced suppression of tumor-specific CD8+ T cells
is the cause of cancer progression after surgery. Postoperative
NSCLC metastasis is caused by surgical stress, which injures
normal immune function in humans (28). Behrenbruch et 4.
suggested that the stress response caused by surgery and other
perioperative treatments, such as anesthesia and analgesia,
can promote the growth of pre-existing micrometastasis or
potentially cause tumor spread (29). However, surgery is
still the main treatment for stage I, II, and IITA NSCLC (3).
Specifically, surgical resection is considered to be the
standard treatment for stage I-II NSCLC and some locally
advanced NSCLC (3,30).

Subgroup analysis with respect to the data source
demonstrated that in non-USA studies, surgery was
significantly associated with a decreased NSCLC recurrence
rate and local NSCLC recurrence rate, when compared
with non-surgical treatment. In studies from the USA,
these differences were insignificant. These results may
be influenced by ethnic differences, surgical techniques,
research sample size, etc.

Subgroup analysis based on cancer stage indicated that
compared with non-surgical treatment, surgery decreased
the recurrence rate in stage I-IV NSCLC patients. Despite
this, surgeons should also be aware of grasp the indications
for NSCLC surgery as some patients fail to improve after
surgery and other therapies should be considered.

With regard to non-surgical treatment, subgroup
analysis indicated that surgery significantly decreased the
cancer recurrence rate compared with radiotherapy and
radiotherapy plus chemotherapy. However, compared with
chemotherapy, the differences were insignificant. This
might be because the sample size in the chemotherapy
group was small compared with the surgical group.

However, surgery was not significantly associated with a
decreased regional recurrence rate and distant recurrence
rate of NSCLC, when compared with non-surgical
treatment. Distant metastasis after radical surgery is caused
by tumor cells flowing into the pulmonary vein with blood
flow (31). The presence of DTCs, CTCs or LDNs may
increase the risk of distant NSCLC recurrence.
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This meta-analysis was a comprehensive and systematic
evaluation of the relationship between surgery and the risk
of NSCLC recurrence had some advantages. Firstly, a large
number of participants and cases ensured the reliability
of the statistical data and conclusions. Secondly, this
meta-analysis included case-control and cohort studies to
determine the relationship between surgery and NSCLC
recurrence. Thirdly, as our results showed that surgery
decreased the risk of NSCLC recurrence in stage I-IV
patients, surgery is a favorable treatment for curing NSCLC
compared with radiotherapy and chemotherapy.

However, there are several limitations related to this
article. Firstly, most of the included studies were from the
USA and Europe. Therefore, our results might not be
applicable to other groups of people. Secondly, the number
of NSCLC patients with stage III-IV disease included
in the meta-analysis was small; thus, the data may not
be sufficient to achieve reliable conclusions in stage II1-
IV NSCLC patients treated with surgery. Thirdly, our
meta-analysis determined heterogeneity and observed
that heterogeneity was partly caused by geographic area,
statistical methods, NSCLC stage, sample size, etc. In order
to determine the source of heterogeneity in this meta-
analysis, subgroup analyses were conducted. The results
of the subgroup analyses showed that surgery significantly
decreased the risk of NSCLC recurrence not affected by
the confounding factors mentioned above. Furthermore,
the sensitivity analysis showed that the results were reliable.

In conclusion, this meta-analysis demonstrated that
surgery significantly decreased the risk of NSCLC
recurrence. Our findings show that early surgical resection
is urgently needed to reduce the rate of NSCLC recurrence.
Due to the improvements in surgical technique, the overall
survival of NSCLC patients has increased (32). More
studies are needed to elucidate the underlying causes of the
surgical reduction in NSCLC recurrence risk. In addition,
surgery can significantly reduce the risk of NSCLC
recurrence compared with non-surgical treatment. It would
be interesting to examine whether video assisted thoracic
surgery or thoracotomy is more favorable in prolonging the
survival of NSCLC patients.
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Supplementary

Table S1 Assessment of methodological studies

Stucy Cases  Cases  Saotion Demmiton ST asceranment SE I T L
definition representativeness of controls of controls controls of exposure controls rate
Crabtree TD (7) * * * * * * * * 9
Grills IS (8) * * * * * . . . 8
van den Berg LL (5) * * * * ox * N N 9
Chang JY (9) * * * * n _ N . 7
Crabtree TD (10) * * * * * > * * 9
Hamaji M (11) * * * * * * N B 7
LiJ(12) * * * * * * * . 8
Ghosh S (13) * * * * * * * * 8
Parashar B (14) * * * * . N N . 8
Kappers | (15) * * * * * = * * 9
Okamoto T (16) * * * * - * . . 9

*, ascore of 1. —, a score of 0. **, a score of 2.



