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Abstract

Introduction: Both coil and hook-wire localization techniques are commonly employed prior to video-assisted tho-
racic surgery (VATS) resection in patients with lung nodules (LNs), but the relative advantages of each remain un-
certain.

Aim: This meta-analysis was performed to explore the relative safety and efficacy of coil localization (CL) and hook-
wire localization (HWL) for patients with LNs.

Material and methods: The PubMed, Embase, Cochrane Library, Wanfang, and CINK databases were searched to
identify relevant studies published as of February 2022, after which pooled analyses of study outcomes were con-
ducted.

Results: In total, 8 studies met the inclusion criteria for the present meta-analysis. Successful localization rates were
higher for the CL group relative to the HWL group (p = 0.0001). The CL group additionally exhibited significantly
lower pooled total complication, pneumothorax, and lung hemorrhage rates relative to the HWL group (p = 0.01, p =
0.0001, p = 0.0009). Pooled duration of localization, VATS procedure duration, and wedge resection duration values
were comparable in both groups (p = 0.69, p = 0.16, p = 0.76), as were chest pain scores (p = 0.06). When specifically
analyzing the subset of patients with ground-glass LNs, pooled pneumothorax rates were significantly lower in the
CL group relative to the HWL group (p = 0.03). Significant publication bias was detected with respect to rates of lung
hemorrhage (Egger test, p = 0.029), but was not evident for other analyzed variables.

Conclusions: These results suggest that the coil-based localization of LNs before VATS resection is safer and more
effective than hook-wire localization.
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Introduction with clinical and radiological evidence that places

Computed tomography (CT) is routinely used them at a moderate to high risk of malignancy, these
throughout the world as an approach to screening  LNs tend to be malignant in 62-72% of cases [4].
for early-stage lung cancer, leading to the frequent  Video-assisted thoracic surgery (VATS) is the stan-
detection of lung nodules (LNs) [1-3]. In individuals  dard approach to resecting LNs suspected of being
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malignant [5-7]. When these LNs are small (< 10 mm
in diameter) or located in a deep site > 5 mm from
the pleura, a failure to accurately identify these nod-
ules can lead to the conversion of VATS to thoracot-
omy in ~63% of cases [8]. Hence, the preoperative
localization of such LNs is critical as a means of
guiding accurate VATS resection procedures [9, 10].

The two most common LN localization approach-
es are coil localization (CL) and hook-wire localiza-
tion (HWL) [9, 10], with prior meta-analyses having
demonstrated both of these strategies to be associ-
ated with similarly high rates of successful LN local-
ization (92-99%) [9, 10]. Despite comparable efficacy,
HWL has been reported to result in higher complica-
tion rates relative to CL [9, 10]. The rates in these
prior meta-analyses, however, were derived from
indirect comparisons based on single-arm studies.
There thus remains a need to conduct an addition-
al meta-analysis specifically focused on comparative
studies examining the relative safety and efficacy of
CL and HWL prior to VATS-based LN resection.

Aim
The aim of this meta-analysis was to compare

the relative safety and efficacy of coil- and hook-
wire-based approaches to LN localization.

Material and methods
Study selection

Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines were used
to conduct the present systematic review and me-
ta-analysis [11], which was registered at INPLASY.
COM (No. INPLASY202230128).

The PubMed, Embase, Cochrane Library, Wan-
fang, and CNKI databases were searched to identify
relevant articles published as of February 2022 using
the following strategy: (((((coil) OR (microcoil)) AND
(((hook wire) OR (hookwire)) OR (hook-wire))) AND
((lung) OR (pulmonary))) AND (localization)) AND
((nodule) OR (lesion)).

Studies eligible for inclusion met the following
criteria:

(a) types of studies: comparative studies;
(b) diseases: patients with LNs;
(c) types of interventions: CL versus HWL prior to

VATS;

(d) languages: not limited.
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Studies were excluded if they were:
(a) non-comparative studies;
(b) studies without English titles and/or abstract;
(c) case reports, letters, and reviews.

Data extraction

Relevant data were independently extracted
from eligible studies by two authors, with discrepan-
cies being resolved through discussion with a third
author. Extracted baseline data included the first au-
thor, year of publication, country, study design, num-
ber of patients, number of LNs, age, gender ratio, LN
diameter, and LN-pleura distance values. Extracted
outcome data included technical success rates for
localization, localization procedure duration, total
rates of complications, pneumothorax rates, lung
hemorrhage rates, chest pain scores, VATS duration,
and the duration of wedge resection.

Quality assessment

The Cochrane risk-of-bias tool was used to estab-
lish the quality of randomized controlled trials (RCTs),
with each of the following being assigned a low, high,
or unclear risk of bias: performance, attrition, detec-
tion, selection, reporting, and other bias.

Observational study quality was assessed us-
ing the Newcastle-Ottawa scale (NOS) [12], which
assigns points to each study based on selection
(4 points), comparability (2 points), and outcome
(3 points) criteria. A NOS score > 7 was considered
indicative of a high-quality study.

Endpoints

The primary endpoint for the present analysis was
the technical success rate of LN localization. Second-
ary endpoints included the duration of localization,
the duration of the VATS procedure, wedge resection
duration, chest pain scores, and rates of pneumotho-
rax, lung hemorrhage, and total complications. The
technical success of localization procedures was de-
fined by the visibility of the coil or hook-wire when
performing the VATS procedure such that these ma-
terials were not dislodged during the VATS proce-
dure, with the target LN being successfully located in
the resected segment of pulmonary tissue [9].

Statistical analysis

Pooled analyses were conducted usingRevManv5.3.
For dichotomous variables, pooled odds ratios (ORs)
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with 95% confidence intervals (Cls) were calculated,
while continuous variables were compared using mean
differences (MD) values with 95% Cls. The I statistic
and Q test were used to assess heterogeneity, with an
1> 50% being considered indicative of significant het-
erogeneity. When heterogeneity was significant, ran-
dom-effects models were used, whereas fixed-effect
models were otherwise used. Sensitivity analyses were
conducted via a “leave one out” approach in an effort
to detect sources of heterogeneity. Subgroup analyses
of studies focused specifically on ground glass nodules
(GGNs) were additionally conducted. Publication bias

a systematic review and meta-analysis

was analyzed using Egger’s test by Stata v12.0, with
p < 0.05 as the significance threshold.

Results
Study selection

In total, 64 potentially relevant studies were ini-
tially identified, of which 8 were ultimately included
in the present study [13-20]. The study selection
process is detailed in Figure 1. Of these studies,
7 were retrospective [13-16, 18-20] and one arti-
cle was an RCT [17] (Table I). Six studies were per-

Records identified through database searching
(n=64)

Additional records identified through other

sources (n = 0)

Identification

Y

(n=48)

Records after duplicates removed

Records excluded (n = 38)

Y

Reviews (n = 2)
Case reports (n = 0)

Screening

Records screened (n = 48)

Animal studies (n = 0)
Not in field of interest (n = 36)

\4

\d

(n=10)

Full-text articles assessed for eligibility

Full-text articles excluded (n = 2)
No English title and/or abstract (n = 2)

Y

Eligibility

\d

(n=8)

Studies included in qualitative synthesis

\d

Included

Studies included in quantitative synthesis
(meta-analysis) (n = 8)

Figure 1. Meta-analysis flow chart

Table I. Baseline data of the included studies

No. First author Year Country Design NOS
1 Deng [13] 2020 China Retrospective 8
2 Hu [14] 2019 China Retrospective 8
3 Hwang [15] 2018 Korea Retrospective 8
4 Liu [16] 2020 China Retrospective 8
5 Lu[17] 2018 China Randomized controlled trial -
6 Rostambeigi [18] 2019 USA Retrospective 8
7 Wu [19] 2021 China Retrospective 8
8 Yang [20] 2020 China Retrospective 8

NOS - Newcastle-Ottawa Scale.
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formed in China [13, 14, 16, 17, 19, 20], one study
was performed in the USA [18], and one study was
performed in Korea [15]. In total, the coil group con-
tained 467 patients with 470 LNs and the hook-wire
group contained 400 patients with 401 LNs (Table I1).
The number of patients in each included study
ranged from 43 to 198. Two of these studies specifi-
cally focused on patients with GGNs [16, 19].

All 7 retrospective studies included in this anal-
ysis exhibited NOS scores of 7-8, consistent with
a high degree of quality. The details of the NOS as-
sessment are shown in the Table Ill. The included
RCT exhibited an unclear risk of bias with respect
to selection, performance, detection, reporting, and
other bias criteria (Figure 2).

Localization rates

In total, 7 articles reported the rates of successful
LN localization [14-20], with 448 and 380 LNs hav-
ing been successfully localized via the CL and HWL
approaches, respectively. Pooled rates of successful
LN localization were higher in the CL group (97.5%)
relative to the HWL group (91.6%) (OR = 4.01;
95% Cl: 1.97, 8.17; p = 0.0001, Figure 3 A). There

was no significant heterogeneity among these stud-
ies (I = 25%).

Duration of localization

Of the included articles, 6 reported the duration
of localization [14-17, 19, 20], including 425 and 353
patients who underwent CL and HWL, respectively.
There were no significant differences in the pooled
duration of localization between these groups (MD =
0.71;95% Cl: —=2.72, 4.14; p = 0.69, Figure 3 B). While
significant heterogeneity was detected (> = 96%),
sensitivity analyses did not identify any study as the
source of such heterogeneity.

Total complication rates

Total complication rates were reported in 4 stud-
ies [14, 16, 18, 20], including 246 and 252 patients
in the CL and HWL groups, respectively. Pooled total
complication rates were significantly lower in the
CL group (24.8%) relative to the HWL group (40.9%)
(OR =0.38; 95% Cl: 0.18, 0.81; p = 0.01, Figure 3 Q).
Significant heterogeneity was detected pertaining to
these results (7 = 68%), and sensitivity analyses in-
dicated that this heterogeneity was absent (I = 3%)

Table Il. Baseline data of the patients in the included studies

Author Groups Patients (n) Nodules (n) Age [years]  Gender (M/F) Diameter Lesion-
[mm] pleura
distant [mm]
Deng [13] Coil 22 22 56 7/15 8.9 19
Hook-wire 21 21 62 11/10 8.9 18
Hu [14] Coil 79 79 53.9 34/45 8.7 9.4
Hook-wire 33 33 52.6 13/20 8.0 7.9
Hwang [15] Coil 54 54 62.2 29/25 12.6 9.4
Hook-wire 45 45 63.6 26/19 13.0 9.1
Liu[16] Coil 76 76 56.79 38/38 9.58 21.84
Hook-wire 122 122 57.47 59/63 8.28 19.82
Lu [17] Coil 60 60 52 for all Not given Not given Not given
Hook-wire 52 52 Not given Not given Not given
Rostambeigi [18] Coil 20 20 62 13/7 10.9 12
Hook-wire 26 26 60.5 16/10 9.9 18
Wu [19] Coil 85 88 543 33/52 14.0 15.3
Hook-wire 30 31 54.5 14/16 14.1 13.7
Yang [20] Coil 71 71 55.4 24/47 9.3 12.3
Hook-wire 71 71 56.4 26/45 9.4 12.3

M —male, F - female.
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Figure 2. Cochrane risk-of-bias tool for the in-
cluded RCT

when omitting the study conducted by Liu et al. [16].
Even with this study having been omitted, pooled
total complication rates remained significantly low-
er in the CL group relative to the HWL group (p <
0.00001).

Pneumothorax rates

Pneumothorax rates were reported in 7 studies
[13-17, 19, 20], including 447 and 374 patients in
the CL and HWL groups, respectively. Significant-
ly lower pneumothorax rates were observed in the
CL group (13.0%) relative to the HWL group (24.1%)
(OR=0.45;95% Cl: 0.31, 0.66; p < 0.0001, Figure 3 D),
with no significant heterogeneity (/2 = 28%).

Lung hemorrhage rates

Lung hemorrhage rates were reported in 7 studies
[13-17, 19, 20], including 447 and 374 patients who
underwent CL and HWL, respectively. Pooled rates
of lung hemorrhage were significantly lower in the
CL group (11.6%) relative to the HWL group (20.6%)
(OR=0.52;95% Cl: 0.35, 0.76; p = 0.0009, Figure 3 E),
with no significance heterogeneity (/7 = 50%).

Chest pain scores

Chest pain scores were reported for 2 studies [15,
19], incorporating 139 and 75 patients in the CL and
HWL groups, respectively. No significant differences
in chest pain scores were observed between these
groups (MD = -1.49; 95% Cl: -3.06, 0.07; p = 0.06,
Figure 3 F). While significant heterogeneity was de-
tected among studies (/2 = 96%), sensitivity analyses
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Table lll. Assessment of non-randomized study quality

Score

Quality indicators from Newcastle-Ottawa Scale

Studies

Outcome

Whether fol-
low-up was long

Comparability

Selection

Adequacy
of follow-up

Assessment

Comparability of
cohorts on the
basis of the design

Selection of Ascertain- Demonstration the

Representa-

of outcome

outcome of interest
was not present at

ment of

the non-ex-

tiveness of
the exposed posed cohort

of cohorts

enough for out-

exposure

comes to occur

or analysis

start of study

cohort

Deng[13]
Hu [14]
Hwang

15]

Liu[16]

Rostam-

beigi [18]
Wu [19]

Yang [20]
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A
Study or subgroup Coil Hook-wire Weight 0dds ratio 0dds ratio
Events Total Events Total (%)  M-H, fixed, 95% ClI M-H, fixed, 95% Cl
Hu 2019 75 79 31 33 27.0 1.21[0.21, 6.95] —
Hwang 2018 54 54 41 45 50 11.82[0.62,225.71]
Liu 2020 75 76 121 122 14.9 0.62 [0.04, 10.06]
Lu 2018 60 60 45 52 4.9 19.95[1.11, 358.31]
Rostambeigi 2019 19 20 14 26 7.4 16.29[1.89, 140.32] B
Wu 2021 85 88 29 31 17.8 1.95[0.31, 12.28] — ! -
Yang 2020 69 71 67 71 23.0 2.06 [0.37,11.62] —_——
Total (95% ClI) 448 380 1000  4.01[1.97,8.17] o
Total events 437 348
Heterogeneity: x* = 8.02, df = 6 (p = 0.24); I’ = 25% } } } ]
Test for overall effect: Z=3.82 (p = 0. 0001) 0.01 0.1 1 10 100
Hook-wire Coil
B
Study Coil Hook-wire Weight  Mean difference Mean difference
or subgroup Mean SD Total Mean SD Total (%) IV, random, 95% Cl IV, random, 95% Cl
Hu 2019 298 48 79 239 53 33 16.6 5.90 [3.80, 8.00] H
Hwang 2018 164 3.7 54 167 35 45 172 -0.30[-1.72,1.12]
Liu 2020 23.53 6.28 76 20.45 11.73 122 16.1 3.08 [0.56, 5.60]
Lu 2018 16.35 4.15 60 20.75 9.5 52 15.8 —4.40([-7.19,-1.61]
Wu 2021 127 23 85 166 25 30 17.4 -3.90[-4.92,-2.88]
Yang 2020 188 47 71 149 59 71 16.9 3.90[2.15, 5.65]
Total (95% ClI) 425 353 100.0 0.71[-2.72, 4.14]
Heterogeneity: t2 = 17.30, x> = 118.02, df = 5 (p < 0.00001); I = 96% | : j : |
Test for overall effect: Z=0.40 (p = 0.69) -100 -50 0 50 100
Coil Hook-wire
C
Study or subgroup Coil Hook-wire  Weight 0dds ratio 0dds ratio
Events Total Events Total (%) M-H, random, 95% Cl M-H, random, 95% CI
Hu 2019 20 79 22 33 24.9 0.17[0.07, 0.41] —a
Liu 2020 25 76 45 122 30.5 0.84[0.46, 1.53] ——
Rostambeigi 2019 5 20 14 26 18.2 0.29[0.08, 1.02] — ]
Yang 2020 11 71 22 71 26.3 0.41[0.18, 0.92] —a
Total (95% ClI) 246 252 100.0 0.38[0.18, 0.81] ‘
Total events 61 103
Heterogeneity: 12 = 0.39, y? = 9.32, df = 3 (p = 0.03); 1> = 68% } } |
Test for overall effect: Z=2.50 (p = 0.01) 0.01 0.1 1 10 100
Coil Hook-wire
D
Study or subgroup Coil Hook-wire Weight 0dds ratio 0dds ratio
Events Total Events Total (%)  M-H, fixed, 95% ClI M-H, fixed, 95% Cl
Deng 2020 2 22 4 21 4.5 0.42[0.07, 2.61] —
Hu 2019 12 79 16 33 233 0.19[0.08, 0.48] —a
Hwang 2018 16 54 15 45 14.0 0.84[0.36, 1.97] —a—
Liu 2020 11 76 25 122 20.0 0.66 [0.30, 1.43] —a—
Lu 2018 5 60 11 52 13.2 0.34[0.11, 1.05] —-—
Wu 2021 5 85 7 30 11.9 0.21[0.06, 0.71] —_—
Yang 2020 7 71 12 71 13.2 0.54 [0.20, 1.46] —
Total (95% Cl) 447 374 100.0 0.45[0.31, 0.66]
Total events 58 90 <o
Heterogeneity: ¥? = 8.28, df = 6 (p = 0.22); ? = 28%
Test for overall effect: Z=4.13 (p < 0. 0001) } } } ]
0.01 0.1 1 10 100
Coil Hook-wire

Figure 3. Pooled results for successful localization rates (A), the duration of localization (B), total complica-

tion rates (C), pneumothorax rates (D)
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E
Study or subgroup Coil Hook-wire Weight 0dds ratio 0dds ratio
Events Total Events Total (%)  M-H, fixed, 95% ClI M-H, fixed, 95% Cl

Deng 2020 2 22 13 21 17.2 0.06 [0.01,0.34] ——+—

Hu 2019 6 79 8 33 14.8 0.26 [0.08, 0.81]

Hwang 2018 14 54 13 45 14.9 0.86 [0.36, 2.09] ——

Liu 2020 10 76 18 122 17.0 0.88[0.38, 2.01] —a—

Lu 2018 11 60 13 52 16.2 0.67 [0.27, 1.67] —

Wu 2021 5 85 6 30 11.9 0.25[0.07, 0.89] —_—

Yang 2020 4 71 6 71 8.0 0.65[0.17, 2.40] —_—

Total (95% Cl) 447 374 100.0 0.52 [0.35, 0.76] ‘

Total events 52 77

Heterogeneity: ¥ = 11.95, df = 6 (p = 0.06); 1> = 50% } } } {

Test for overall effect: Z = 3.31 (p = 0.0009) 0.01 0.1 1 10 100
Coil Hook-wire

F

Study Coil Hook-wire Weight  Mean difference Mean difference

or subgroup Mean SD Total Mean SD Total (%) IV, random, 95% CI IV, random, 95% CI

Hwang 2018 4 1.3 54 63 1.1 45 49.6 -2.30[-2.77,-1.83] ;

Wu 2021 21 0.7 85 2.8 1 30 50.4 -0.70[-1.09,-0.31]

Total (95% Cl) 139 75 100.0 -1.49[-3.06, 0.07] 4

Heterogeneity: 12 = 1.23, 2 = 26.31, df = 1 (p < 0.00001); /> = 96% } } ! } ]

Test for overall effect: Z=1.87 (p = 0.06) -100 —-50 0 50 100
Coil Hook-wire

G

Study Coil Hook-wire Weight  Mean difference Mean difference

or subgroup Mean SD Total Mean SD Total (%) IV, random, 95% CI IV, random, 95% Cl

Hwang 2018 53.8 20.8 54 50.7 206 45 59.4  3.10[-5.09, 11.29] E B

Wu 2021 101.84 42.11 76 87.74 45.36 122 40.6 14.10[1.67, 26.53] —_——

Total (95% Cl) 130 167 100.0 7.57 [-3.02, 18.15]

Heterogeneity: 12 = 31.68, x> = 2.10,df =1 (p = 0.15); I = 52% } } t } {

Test for overall effect: Z = 1.40 (p = 0.16) -100 50 0 50 100
Coil Hook-wire

H

Study Coil Hook-wire Weight  Mean difference Mean difference

or subgroup Mean SD Total Mean SD Total (%) IV, random, 95% CI IV, random, 95% Cl

Deng 2020 21.01 7.14 22 18.22 518 21 48.2 2.79[-0.93, 6.51] [

Hwang 2018 188 4.77 54 236 7.17 45 51.8 -4.80[-7.25,-2.35]

Total (95% Cl) 76 66 100.0 -1.14[-8.57, 6.29]

Heterogeneity: 12 = 26.22, 2 = 11.17, df = 1 (p = 0.0008); /> = 91% f f T f {

Test for overall effect: Z=0.30 (p = 0.76) -100 =50 0 50 100
Coil Hook-wire

Figure 3. Cont. lung hemorrhage rates (E), chest pain scores (F), VATS procedure duration (G), and the du-
ration of wedge resection (H) in the CL and HWL groups

could not be performed as only two studies were in-
cluded.

VATS duration

VATS duration was reported in two studies [15,
17], including 130 and 167 patients in the CL and
HWL groups, respectively. Pooled VATS duration
values were similar in both groups (MD = 7.57;
95% Cl: -3.02, 18.15; p = 0.16, Figure 3 G). While sig-

Videosurgery and Other Miniinvasive Techniques 3, September/2022

nificant heterogeneity was detected among studies
(I? = 52%), sensitivity analyses could not be per-
formed as only two studies were included.

Duration of wedge resection

The duration of wedge resection was reported in
two studies [13, 15], including 76 and 66 patients in
the CL and HWL groups, respectively. Pooled wedge
resection duration values were comparable between
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groups (MD =—1.14; 955 Cl: -8.57, 6.29; p = 0.76, Fig-
ure 3 H). While significant heterogeneity was detected
among studies (I? = 91%), sensitivity analyses could
not be performed as only two studies were included.

Publication bias

Egger’s test did not detect any significant bias
associated with the localization technical success
rate, duration of localization, total complication rate,
or pneumothorax rate endpoints (p = 0.108, p =
0.408, p = 0.494, p = 0.909). The lung hemorrhage
rate endpoint was associated with significant pub-
lication bias (p = 0.029). Funnel plots revealed sig-
nificant publication bias with respect to chest pain
score, duration of VATS, and duration of wedge re-
section.

Subgroup analyses

Of the included studies, two specifically focused
on patients with GGNs [16, 19]. When comparing
different parameters included in both of these ar-
ticles (Table 1V), it was evident that there were no
significant differences in pooled localization tech-
nical success rates, duration of localization, or lung
hemorrhage rates between these groups (p = 0.71,
p = 0.88, p = 0.18), while pooled pneumothorax
rates remained lower in the CL group (p = 0.03).

Discussion

In the present meta-analysis, the relative safety
and efficacy of coil- and hook-wire-based approaches
to LN localization prior to VATS resection were evalu-
ated. There are certain advantages to this meta-anal-
ysis relative to other prior meta-analyses [9, 10].
For one, this analysis specifically included only com-
parative studies with balanced baseline data, re-
ducing the potential for bias affecting the pooled
results, in contrast to prior meta-analyses that com-
pared successful localization rates based only on

single-arm studies [9, 10]. Balanced baseline data
cannot be guaranteed when comparing data from
multiple centers. The present meta-analysis also
compared certain variables not included in these pri-
or meta-analyses, including operative duration and
chest pain scores [9, 10].

The results of this meta-analysis suggest that CL
was associated with significantly higher success-
ful localization rates relative to HWL This may be
a consequence of higher hook-wire dislodgement or
migration rates [9, 18]. When used, the hook-wire
is placed within the lung parenchyma such that it
extends through the chest wall, leaving it suscepti-
ble to dislodgement or migration in response to re-
spiratory movement [19]. In contrast, CL entails the
partial insertion of the coil into the lung parenchyma
with the coil tail on the visceral pleura [4-6], making
the coils less susceptible to dislodgement.

The CL and HWL procedures were associated with
a similar duration of localization in this study, but
significant heterogeneity was detected pertaining to
this endpoint (7 = 96%), suggesting that these re-
sults were not stable. The variability in duration of lo-
calization values across studies may be attributable
to differences in the experience of the radiologists
performing these procedures at different centers.

Analyses of the complication rates associated
with these two procedures revealed that the CL ap-
proach was associated with a better safety profile
than the HWL approach. This is consistent with the
results of a prior study demonstrating that HWL
was associated with a high frequency of pneumo-
thorax [21]. Nakashima et al. similarly found hook-
wire dislodgement to be associated with the inci-
dence of pneumothorax, hemorrhage, and chest
pain [22]. While pooled chest pain scores did not
differ significantly between the HWL and CL groups
in the present study, the p-value of 0.06 suggests
a trend towards better safety outcomes in the CL

group.

Table IV. Meta-analytic pooled results based on the GGNs

Variable Number of studies OR/MD (95% Cl) Heterogeneity Favored
Technical success of localization 2 1.35(0.29, 6.36), p = 0.71 1?=0% -
Time of localization 2 -0.51 (-7.35,6.33), p = 0.88 1?=96% -
Pneumothorax rate 2 0.49 (0.25, 0.95), p = 0.03 1?=59% Coil
Pulmonary hemorrhage rate 2 0.62 (0.31, 1.25), p = 0.18 ?=62% -

OR - odds ratio, MD — mean difference, GGN — ground-glass nodule.
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Pooled VATS and wedge resection procedure du-
rations were comparable between the CL and HWL
groups in the present study, suggesting that these
two localization materials did not adversely interfere
with these operative parameters.

This meta-analysis is subject to several limitations.
For one, only a single RCT was included in this analy-
sis, with all other studies having been retrospective in
design, potentially biasing the results of this analysis.
Second, the majority of the included studies exhibit-
ed multiple types of LNs, including solid LNs, GGNs,
and mixed GGNs, potentially contributing to further
bias. Third, some studies exhibited a lack of balance
between the numbers of patients in the CL and HWL
groups [14, 16, 19]. Additional well-designed RCTs fo-
cused on this research topic are still required. As most
of the studies in this meta-analysis were conducted
in Asian countries, future meta-analyses should seek
to incorporate additional data from around the world.

Conclusions

The results of this meta-analysis suggest that CL
is safer and more successful than HWL for patients
undergoing VATS-based LN resection.
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