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Abstract
Background
The question of whether segmentectomy and lobectomy have similar survival outcomes for patients with early-stage non-small cell lung cancer (NSCLC) is a matter of debate.

Methods
A cohort study and randomized controlled trial were included, comparing segmentectomy and lobectomy, by utilizing computerized access to the Pubmed, Web of Science, and Cochrane Library databases up until July 2022. The Cochrane Collaboration tool was used to evaluate the randomized controlled trials, while the Newcastle-Ottawa Scale (NOS) was used to evaluate the cohort studies. Sensitivity analyses were also carried out.

Results
The analysis incorporated 17 literature studies, including one randomized controlled trial and 16 cohort studies, and was divided into a segmentectomy group (n = 2081) and a lobectomy group (n = 2395) based on the type of surgery the patient underwent. Each study was followed up from 27 months to 130.8 months after surgery. Over survival (OS): HR = 1.14, 95%CI(0.97,1.32), P = 0.10; disease-free survival (DFS): HR = 1.13, 95%CI(0.91,1.41), P = 0.27; recurrence-free survival (RFS): HR = 0.95, 95%CI(0.81,1.12), P = 0.54.

Conclusion
The results of the study suggest that the survival outcomes of the segmentectomy group were not inferior to that of the lobectomy group. Segmentectomy should therefore be considered as a treatment option for early stage NSCLC.

Supplementary Information
The online version contains supplementary material available at https://​doi.​org/​10.​1186/​s13019-024-02832-6.
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Introduction
Lung cancer is a leading cause of cancer-related deaths globally [1]. With growing public awareness and rapid advancements in imaging technologies and devices, early-stage NSCLC is being detected more frequently [2]. Since 1995, lobectomy with lymph node dissection has been considered the gold standard for stage I NSCLC surgery [3] This decision was based on a randomized controlled study conducted by the Lung Cancer Study Group (LCSG), which reported that patients who underwent limited resection, including wedge resection and segmentectomy, had lower overall survival (OS) and higher recurrence rates compared to those who underwent lobectomy. However, one limitation of this trial was that wedge section and segmentectomy were not performed separately. The lower OS and higher recurrence rates in the limited resection group may have been related to the failure of wedge section to effectively remove the lymph nodes.
More recently, in April 2022, researchers published the results of a multicenter, randomized controlled, non-inferiority trial that compared segmentectomy and lobectomy in the treatment of early-stage NSCLC [4]. The results showed that the 5-year survival and 5-year recurrence rates were comparable between the segmentectomy and lobectomy groups, with the latter group retaining more lung function. As a result, segmentectomy is now recommended as a standard procedure for patients with small-peripheral NSCLC.
To further evaluate the survival outcomes of patients with stage I NSCLC who underwent segmentectomy or lobectomy, we conducted a meta-analysis of published studies. Our review analyzed the available data quantitatively and compared the survival rates of patients who underwent these two surgical procedures.

Methods
Eligibility criteria
Inclusion criteria were as follows: (1)Studies enrolled patients with stage I or early-stage NSCLC; (2) Segmentectomy and lobectomy should be compared in the included study. (3) Enrolment studies should be cohort studies or randomized controlled studies; (4) reporting at least one interest, including OS disease-free survival (DFS) or recurrence-free survival (RFS); (5) Both groups of patients included in the study needed to be larger than 20; (6) English literature only. Exclusion: (1) Articles published by the same author or with duplicate data (2) Data for the study were based on data from the National Cancer Database (NCDB) and the Surveillance, Epidemiology, and End Results [5] because of overlapping study populations.(3) Literatures not available in full. The results of this systematic review were registered on PROSPERO and are available on https://​www.​crd.​york.​ac.​uk/​prospero/​display_​record.​php?​ ID=​CRD42022355702.

Search strategy
PubMed, Web of Science and Cochrane Library were independently searched by two researchers (Li Tongxin and He Wang). As an example, PubMed was used and free words were added to the subject words and Boolean logical operators: (‘Carcinoma, Non-Small-Cell Lung’ [MESH terms]) and (‘Pneumonectomy’ [MESH terms] and (‘segmentectomy’ or ‘segmental resection’) and survival). A comprehensive search of literature was conducted up to July 2022 with no restrictions on the study design or publication status, whether published or unpublished. As a result, 549 related studies were retrieved from PubMed.”

Data extraction
The data were independently extracted and cross-checked by two researchers (Li Tongxin and Zhang Xiaolong). Differences, if any, were discussed and resolved or decided by the third researcher. Data should be extracted from: first author, time of publication, author nationality, type of study, use of propensity score matching, study time, clinical stage, sample size, follow-up time, OS, DFS, RFS, HR and 95% CI obtained through Kaplan-Meier survival curve. Regarding the consistency between the 7th and 8th edition criteria for stage I lung cancer, we ensured alignment by carefully examining the literature and cross-referencing the tumor size thresholds.

Quality assessment
The Cochrane collaboration tool was used by two authors (Li Tongxin and He Wang) to evaluate the quality of randomized controlled trials. Each study was evaluated from the following aspects: random sequences generation, allocation concealment, blinding of participants and personnel, blinding of outcome assessment, incomplete outcome data, selective reporting and other bias. Each bias was judged to be unclear, low or high risk. The retrospective cohort study was assessed using the Newcastle-Ottawa scale (NOS), which is widely used in non-randomized studies, including quality of selection, comparability and outcome of study participants to assess the quality of the study, with a full score of 9, with a total score of 8 or 9 as high quality and a total score of 6 or 7 as medium quality. If differences arose, they were resolved through discussion among researchers.

Statistical analysis
Data extracted from the literature were statistically analyzed using the Review Manager 5.4 software(The Cochrane Collaboration Oxford, UK). The hazard ratio (HR) and its standard error (SE) were used to analyze the survival data (OS, DFS and RFS). If HR is not directly reported in the included study, Kaplan-Meier survival curve data were extracted to calculate HR based on Tierney et al [6]. The Kaplan-Meier survival curve was read by the Engauge Digitizer software. (The software is free and available to download from https://​sourceforge.​net/​projects/​digitizer/​files/​). All the calculations were done independently by two researchers(Li Tongxin and He wang)and if there were differences, they were resolved through discussion. Heterogeneity included in the study was assessed using I2 statistics [7], and if the heterogeneity was not significant (I2 ≤ 50, P > 0.1), the fixed effect model was used for combined analysis, otherwise the random effect model was used for analysis. We use funnel plots to assess publication bias. Prespecified sensitivity analyses were performed to evaluate the influence of each study by excluding each study one by one. The data of the study using the propensity score matching method were analyzed separately.


Results
Search results
The manual search of reference lists and the electronic database search yielded a total of 1722 publications. Among them, 17 retrospective studies met our eligibility criteria [5]. (as depicted in Fig. 1). To prevent duplication of patient data, the meta-analysis excluded studies based on the Surveillance, Epidemiology and End Results [5] database and the National Cancer Database (NCDB).
[image: ]
Fig. 1The PRISMA 2020 flowchart of the selection process to identify studies eligible for pooling



Quality assessment
17 articles were included in the analysis. The quality of 16 cohort studies was assessed using the NOS, with 8 of these studies utilizing propensity score matching. The average NOS score for the cohort studies was 7.5. One randomized controlled study was evaluated using the Cochrane Collaboration tool, and it was determined to have a high quality(Fig. 2). A total of 4476 patients were included in the 17 studies, divided into two groups: the segmentectomy group (n = 2081) and the lobectomy group (n = 2395). All studies compared the survival outcomes between these two groups. The basic characteristics and quality evaluations of the studies are displayed in Table 1.
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Fig. 2Risk of bias assessment of RCT


Table 1The basic characteristics and quality evaluation of the study


	First Author
	Year
	Country
	Study Type
	Propensity Score-Matched
	Study Period
	Stage
	Segmentectomy
	Lobectomy
	Quailty Score

	Yamashtia S
	2011
	Japan
	Retrospective
	No
	2003-2011
	I
	90
	124
	7

	Song CY
	2018
	Japan
	Retrospective
	Yes
	2007-2016
	IA
	41
	41
	8

	Kamigaichi A
	2020
	Japan
	Retrospective
	Yes
	2007-2017
	IA
	37
	37
	7

	Wen ZX
	2020
	China
	Retrospective
	Yes
	2008-2018
	IA
	214
	214
	8

	Zhong CX
	2012
	China
	Retrospective
	No
	2006-2011
	IA
	40
	40
	8

	Yamazaki
	2021
	Japan
	Retrospective
	Yes
	2012-2019
	IA
	93
	93
	7

	Kodama K
	2016
	Japan
	Retrospective
	Yes
	1997-2010
	IA
	69
	69
	7

	Ernest G
	2020
	USA
	Retrospective
	No
	2003-2016
	T1cN0M0
	90
	90
	8

	Warren and Faber
	1994
	USA
	Retrospective
	No
	1980-1988
	I
	66
	103
	8

	Kagimoto A
	2021
	Japan
	Retrospective
	No
	2011-2020
	I
	108
	186
	8

	Landreneau R-J
	2014
	USA
	Retrospective
	Yes
	-
	I
	312
	312
	7

	Hattori A
	2015
	Japan
	Retrospective
	No
	2008-2013
	T1b
	31
	123
	7

	Shapiro M
	2009
	Japan
	Retrospective
	No
	2002-2008
	I
	31
	113
	7

	Helminen O
	2020
	Finland
	Retrospective
	No
	2007-2012
	I
	149
	138
	8

	Hwang Y
	2014
	Korea
	Retrospective
	Yes
	2005-2013
	I
	94
	94
	8

	Labbouz S
	2018
	UK
	Retrospective
	Yes
	2008-2016
	I(T1a or T1b)
	64
	64
	7

	Saji H
	2022
	Japan
	RCT
	No
	2009-2020
	IA
	552
	556
	-





OS
A total of 17 articles provided information on overall survival (OS) [4; 8; 9; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22]. These articles included a total of 4,478 patients, with 2081 in the segmentectomy group and 2397 in the lobectomy group. The heterogeneity of the literature was not significant (I2 = 18%, P = 0.25), and a fixed-effect model was used for analysis. The results indicate that there was no significant difference between the segmentectomy group and the lobectomy group for OS [HR = 1.14, 95%CI(0.97,1.32), P = 0.10; Fig. 3].
[image: ]
Fig. 3Forest plot for OS comparing segmentectomy to lobectomy



DFS
A total of 5 articles reported on DFS [16; 19; 21; 22; 23]. These articles included a total of 1144 patients, with 514 in the segmentectomy group and 630 in the lobectomy group. The heterogeneity among the included literature was not significant (I2 = 0, P = 0.56) and a fixed-effect model was used for analysis. The results indicate that there was no significant difference between the segmentectomy group and the lobectomy group in terms of DFS. [HR = 1.13, 95%CI(0.91,1.41), P = 0.27; Fig. 4].
[image: ]
Fig. 4Forest plot for DFS comparing segmentectomy to lobectomy



RFS
A total of 9 articles reported on DFS [4; 8; 10; 11; 13; 14; 15; 17; 20]. The 9 articles included 2875 patients, including 1340 in the segmentectomy group and 1535 in the lobectomy group. The heterogeneity of the included literature was not significant(I2 = 11%, P = 0.34) and was analyzed using a fixed-effect model. The results show that for OS. There was no significant difference between segmentectomy group and lobectomy group[HR = 0.95, 95%CI(0.81,1.12), P = 0.54; Fig. 5].
[image: ]
Fig. 5Forest plot for RFS comparing segmentectomy to lobectomy



Propensity score-matched study results
We separately analyzed the data which were designed as propensity scoring studies (Fig. 6). A total of 8 articles reported on OS [12; 14; 15; 16; 17; 18; 20; 24]. The heterogeneity of the included literature was not significant(I2 = 0%, P = 0.94) and was analyzed using a fixed-effect model. The results show that for OS. There was no significant difference between segmentectomy group and lobectomy group[HR = 1.18, 95%CI(0.97,1.43), P = 0.10]; A total of 5 articles reported on RFS [14; 15; 17; 20; 24]. The heterogeneity of the included literature was not significant(I2 = 11%, P = 0.34)and was analyzed using a fixed-effect model. The results show that for RFS. There was no significant difference between segmentectomy group and lobectomy group[HR = 0.97, 95%CI(0.80,1.19), P = 0.79]; A total of 2 articles reported on DFS [16; 23]. The heterogeneity of the included literature was not significant(I2 = 0%, P = 0.53) and was analyzed using a fixed-effect model. The results show that for RFS. There was no significant difference between segmentectomy group and lobectomy group[HR = 1.12, 95%CI(0.89,1.42), P = 0.34].
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Fig. 6Propensity scoring studies’ forest plot for OS, DFS, RFS comparing segmentectomy to lobectomy



Publication bias
Funnel chart shows clear symmetry, indicating no published bias (Suppl Fig. S1).

Sensitive analysis
The sensitivity of each study was analyzed by sequentially removing one study at a time, and the results remained statistically significant. The postoperative OS combined hazard ratios and 95% confidence intervals (CI) ranged from 1.08 (0.92–1.27) to 1.24 (1.05–1.46) (Suppl Fig. S2). The RFS combined HRs and 95% CI ranged from 0.88 (0.69–1.12) to 0.98 (0.83–1.15) (Suppl Fig. S3). Lastly, the DFS combined HRs and 95% CI ranged from 1.14 (0.89–1.38) to 1.29 (0.73–2.27) (Suppl Fig. S4).


Discussion
In 1995, the first randomized controlled trial comparing lobectomy and sublobectomy was conducted and the results showed that sublobectomy had a higher mortality rate and three times the local recurrence rate compared to lobectomy, making the latter the gold standard treatment for early non-small cell lung cancer (NSCLC) [3].
However, several studies have shown that segmentectomy and lobectomy result in similar overall survival rates and postoperative complications in patients with NSCLC less than 2 cm in size [25; 26; 27]. Additionally, both procedures yield better survival outcomes compared to non-surgical methods such as stereotactic ablative radiotherapy [28; 29]. The debate about whether segmentectomy should be performed for all patients with early NSCLC, rather than just those with limited cardiopulmonary function, continues.
To clarify this issue, we conducted a meta-analysis that included mostly medium to high quality retrospective studies. However, with only one randomized controlled trial (RCT) included, subgroup analysis was not possible.
Segmentectomy is now considered an alternative to lobectomy for early-stage lung cancer, particularly in cases of restricted lung function or comorbidities that make lobectomy challenging. Our meta-analysis found no significant difference in OS, DFS or RFS between segmentectomy and lobectomy, with low heterogeneity. This finding supports the notion that lung segmentectomy is a reasonable option for early-stage lung cancer patients. Other meta-analyses also support this conclusion. [30; 31; 32]. A meta-analysis by Cao et al [33] found no significant difference in OS and DFS between patients with early-stage NSCLC who intentionally opted for segmentectomy and those who underwent lobectomy. Conversely, patients with underlying conditions or limted cardiopulmonary function had significantly worse OS and DFS than patients with lobectomy. The results of a Phase III randomized controlled trial in Japan (JCOG0802 / WJOG4607L), published in April 2022, are encouraging [4]. The segmentectomy is a viable option. The 5-year survival rate for the segmentectomy group was higher than that of the lobectomy group, and the 5-year recurrence-free survival was similar. The National Cancer Institute (NCI) initiated its own Phase III randomized trial (CALGB 140,503) in 2008 to compare lobectomy and sublobectomy for the treatment of small peripheral NSCLC. The results of this trial have yet to be published.
Most trials demonstrating the superiority of lobectomy were not fully randomized and did not account for other variables that may affect survival. The lymph node yield with anatomical segmentectomy, a minimally invasive procedure, is notably lower compared to lobectomy. This disparity could stem from differences in the number of inter-segmental and intra-segmental lymph nodes extracted, as well as the preference for lymph node sampling over lymph node dissection during anatomical segmentectomy. The extent of lymph node dissection serves as a prognostic factor in the surgical management of early-stage non-small cell lung cancer [34], a finding that holds significance in segmentectomy as well. Evaluation of the SEER database by Qu et al [35] revealed that differences in survival between segmentectomy and lobectomy dissipated after stratifying patients based on the extent of lymph node dissection. Notably, this systematic lymph node dissection is not feasible in nonoperative modalities such as stereotactic ablative radiotherapy, highlighting a distinct advantage of surgical treatment. Tumor histology stands as another determinant of lung cancer prognosis.
In discussions concerning the role of segmentectomy, consideration of the consolidation-to-tumor ratio (C/T ratio) is warranted. Tumors with a higher C/T ratio have been demonstrated to exhibit greater invasiveness [36], and consequently, limited resection yields inferior overall survival (OS) and recurrence-free survival (RFS) compared to noninvasive tumors. Furthermore, a higher C/T ratio serves as an independent risk factor for local-regional RFS, rendering such tumors unsuitable for limited resection [37].
It should be noted that this review has some limitations, including a reliance on retrospective studies and potential bias that may influence the results. The results of the meta-analysis should be interpreted with caution due to the retrospective nature of most studies and heterogeneity between studies. Further evidence, particularly from prospective randomized controlled trials, is needed to definitively compare the survival outcomes of segmentectomy and lobectomy in treating early NSCLC.

Conclusion
Our meta-analysis revealed that there was no significant difference in survival outcomes between segmentectomy and lobectomy for patients with stage I non-small cell lung cancer (NSCLC). It is worth noting that segmentectomy is also a viable treatment option for early stage NSCLC.

Author contributions
Li Tongxin and He Wang independently searched PubMed, Web of Science, and Cochrane Library databases. Li Tongxin and Zhang Xiaolong independently extracted and cross-checked data. Li Tongxin and He Wang evaluated the quality of randomized controlled trials using the Cochrane collaboration tool. The retrospective cohort study was assessed using the Newcastle-Ottawa scale (NOS) by Li Tongxin and He Wang, while Zhou Yu, Wang Dong, Huang Shengyuan, Li Xiangyang and Fu Yong prepared Figs. 1, 2, 3, 4, 5, 6, 7, 8 and 9 and tables. All authors contributed to the writing of the manuscript and reviewed it before submission.

Funding
This work was supported by the Dianjiang County Science and Technology Bureau of Chongqing (No. djkjxm2021shmskjcxyw002).

Data availability
No datasets were generated or analysed during the current study.

Declarations
Ethical approval
This study did not require ethical approval since it was a review of published articles and did not directly involve the use of human or animal subjects.

Competing interests
The authors declare no competing interests.


References
	1.
Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 2022. CA Cancer J Clin. 2022;72:7–33.CrossrefPubMed


	2.
Yendamuri S, Sharma R, Demmy M, Groman A, Hennon M, Dexter E, Nwogu C, Miller A, Demmy T. Temporal trends in outcomes following sublobar and lobar resections for small (≤ 2 cm) non-small cell lung cancers–a Surveillance Epidemiology End results database analysis. J Surg Res. 2013;183:27–32.CrossrefPubMed


	3.
Ginsberg RL. Randomized trial of lobectomy versus limited resection for T1 N0 non-small cell lung cancer. Ann Thorac Surg. 1995;60:615–22.CrossrefPubMed


	4.
Saji H, Okada M, Tsuboi M, Nakajima R, Suzuki K, Aokage K, Aoki T, Okami J, Yoshino I, Ito H. Segmentectomy versus lobectomy in small-sized peripheral non-small-cell lung cancer (JCOG0802/WJOG4607L): a multicentre, open-label, phase 3, randomised, controlled, non-inferiority trial. Lancet (London England). 2022;399:1607–17.CrossrefPubMed


	5.
Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, Shamseer L, Tetzlaff JM, Akl EA, Brennan SE, Chou R, Glanville J, Grimshaw JM, Hróbjartsson A, Lalu MM, Li T, Loder EW, Mayo-Wilson E, McDonald S, McGuinness LA, Stewart LA, Thomas J, Tricco AC, Welch VA, Whiting P, Moher D. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. J Clin Epidemiol. 2021;134:178–89.CrossrefPubMed


	6.
Tierney JF, Stewart LA, Ghersi D, Burdett S, Sydes MR. Practical methods for incorporating summary time-to-event data into meta-analysis. Trials. 2007;8:16.CrossrefPubMedPubMedCentral


	7.
Higgins JP, Thompson SG. Quantifying heterogeneity in a meta-analysis. Stat Med. 2002;21:1539–58.CrossrefPubMed


	8.
Helminen O, Valo J, Andersen H, Lautamäki A, Räsänen J, Sihvo E. Thoracoscopic segmentectomy with simple routine bronchoscopic inflation for intersegmental plane identification: short and mid-term outcomes compared with lobectomy. J Thorac Dis. 2020;12:3073–84.CrossrefPubMedPubMedCentral


	9.
Warren WH, Faber LP. Segmentectomy versus lobectomy in patients with stage I pulmonary carcinoma. J Thorac Cardiovasc Surg. 1994;107:1087–94.CrossrefPubMed


	10.
Chan EG, Chan PG, Mazur SN, Normolle DP, Luketich JD, Landreneau RJ, Schuchert MJ. Outcomes with segmentectomy versus lobectomy in patients with clinical T1cN0M0 non-small cell lung cancer. J Thorac Cardiovasc Surg (2020).


	11.
Hattori A, Matsunaga T, Takamochi K, Oh S, Suzuki K. The oncological outcomes of segmentectomy in clinical-T1b lung adenocarcinoma with a solid-dominant appearance on thin-section computed tomography. Surg Today. 2016;46:914–21.CrossrefPubMed


	12.
Hwang Y, Kang CH, Kim HS, Jeon JH, Park IK, Kim YT. Comparison of thoracoscopic segmentectomy and thoracoscopic lobectomy on the patients with non-small cell lung cancer: a propensity score matching study. Eur J Cardiothorac Surg. 2015;48:273–8.CrossrefPubMed


	13.
Kagimoto A, Tsutani Y, Kushitani K, Kai Y, Kambara T, Miyata Y, Takeshima Y, Okada M. Segmentectomy vs Lobectomy for Clinical Stage IA Lung Adenocarcinoma with Spread through Air spaces. Ann Thorac Surg. 2021;112:935–43.CrossrefPubMed


	14.
Kamigaichi A, Tsutani Y, Kagimoto A, Fujiwara M, Mimae T, Miyata Y, Okada M. Comparing Segmentectomy and Lobectomy for Clinical Stage IA Solid-dominant Lung Cancer measuring 2.1 to 3 cm. Clin Lung Cancer. 2020;21:e528–38.CrossrefPubMed


	15.
Kodama K, Higashiyama M, Okami J, Tokunaga T, Imamura F, Nakayama T, Inoue A, Kuriyama K. Oncologic outcomes of Segmentectomy Versus Lobectomy for clinical T1a N0 M0 Non-small Cell Lung Cancer. Ann Thorac Surg. 2016;101:504–11.CrossrefPubMed


	16.
Landreneau RJ, Normolle DP, Christie NA, Awais O, Wizorek JJ, Abbas G, Pennathur A, Shende M, Weksler B, Luketich JD, Schuchert MJ. Recurrence and survival outcomes after anatomic segmentectomy versus lobectomy for clinical stage I non-small-cell lung cancer: a propensity-matched analysis. J Clin Oncology: Official J Am Soc Clin Oncol. 2014;32:2449–55.Crossref


	17.
Nomori H, Yamazaki I, Machida Y, Otsuki A, Cong Y, Sugimura H, Oyama Y. Lobectomy versus segmentectomy: a propensity score-matched comparison of postoperative complications, pulmonary function and prognosis. Interact Cardiovasc Thorac Surg. 2022;34:57–65.CrossrefPubMed


	18.
Roman M, Labbouz S, Valtzoglou V, Ciesla A, Hawari M, Addae-Boateng E, Thorpe JA, Duffy JP, Majewski A. Lobectomy vs. segmentectomy. A propensity score matched comparison of outcomes. Eur J Surg Oncology: J Eur Soc Surg Oncol Br Association Surg Oncol. 2019;45:845–50.Crossref


	19.
Shapiro M, Weiser TS, Wisnivesky JP, Chin C, Arustamyan M, Swanson SJ. Thoracoscopic segmentectomy compares favorably with thoracoscopic lobectomy for patients with small stage I lung cancer. J Thorac Cardiovasc Surg. 2009;137:1388–93.CrossrefPubMed


	20.
Wen Z, Zhao Y, Fu F, Hu H, Sun Y, Zhang Y, Chen H. Comparison of outcomes following segmentectomy or lobectomy for patients with clinical N0 invasive lung adenocarcinoma of 2 cm or less in diameter. J Cancer Res Clin Oncol. 2020;146:1603–13.CrossrefPubMed


	21.
Yamashita S, Tokuishi K, Anami K, Moroga T, Miyawaki M, Chujo M, Yamamoto S, Kawahara K. Thoracoscopic segmentectomy for T1 classification of non-small cell lung cancer: a single center experience. Eur J cardio-thoracic Surgery: Official J Eur Association Cardio-thoracic Surg. 2012;42:83–8.Crossref


	22.
Zhong C, Fang W, Mao T, Yao F, Chen W, Hu D. Comparison of thoracoscopic segmentectomy and thoracoscopic lobectomy for small-sized stage IA lung cancer. Ann Thorac Surg. 2012;94:362–7.CrossrefPubMed


	23.
Song CY, Sakai T, Kimura D, Tsushima T, Fukuda I. Comparison of perioperative and oncological outcomes between video-assisted segmentectomy and lobectomy for patients with clinical stage IA non-small cell lung cancer: a propensity score matching study. J Thorac Dis. 2018;10:4891–901.CrossrefPubMedPubMedCentral


	24.
Chan EG, Chan PG, Mazur SN, Normolle DP, Luketich JD, Landreneau RJ, Schuchert MJ. Outcomes with segmentectomy versus lobectomy in patients with clinical T1cN0M0 non–small cell lung cancer. J Thorac Cardiovasc Surg. 2021;161:1639–e16482.CrossrefPubMed


	25.
Cao J, Yuan P, Wang Y, Xu J, Yuan X, Wang Z, Lv W, Hu J. SEER survival Rates after Lobectomy, Segmentectomy, and Wedge Resection for Non-small Cell Lung Cancer. Ann Thorac Surg. 2018;105:1483–91.CrossrefPubMed


	26.
Bedat B, Abdelnour-Berchtold E, Perneger T, Licker MJ, Stefani A, Krull M, Perentes JY, Krueger T, Triponez F, Karenovics W, Gonzalez M. Comparison of postoperative complications between segmentectomy and lobectomy by video-assisted thoracic surgery: a multicenter study. J Cardiothorac Surg. 2019;14:189.CrossrefPubMedPubMedCentral


	27.
Suzuki K, Saji H, Aokage K, Watanabe SI, Okada M, Mizusawa J, Nakajima R, Tsuboi M, Nakamura S, Nakamura K. Comparison of pulmonary segmentectomy and lobectomy: safety results of a randomized trial. J Thorac Cardiovasc Surg. 2019;158:895–907.CrossrefPubMed


	28.
Deng HY, Wang YC, Ni PZ, Li G, Yang XY, Lin YD, Liu LX. Radiotherapy, lobectomy or sublobar resection? A meta-analysis of the choices for treating stage I non-small-cell lung cancer. Eur J cardio-thoracic Surgery: Official J Eur Association Cardio-thoracic Surg. 2017;51:203–10.


	29.
Ezer N, Veluswamy RR, Mhango G, Rosenzweig KE, Powell CA, Wisnivesky JP. Outcomes after stereotactic body Radiotherapy versus Limited Resection in older patients with early-stage Lung Cancer. J Thorac Oncology: Official Publication Int Association Study Lung Cancer. 2015;10:1201–6.Crossref


	30.
Bao F, Ye P, Yang Y, Wang L, Zhang C, Lv X, Hu J. Segmentectomy or lobectomy for early stage lung cancer: a meta-analysis. Eur J cardio-thoracic Surgery: Official J Eur Association Cardio-thoracic Surg. 2014;46:1–7.Crossref


	31.
Feng J, Wang LF, Han TY, Wang Y, Wu XY, Lv F, Liu Y, Chen BH. Survival outcomes of Lobectomy Versus Segmentectomy in Clinical Stage I Non-small Cell Lung Cancer: a Meta-analysis. Adv Therapy. 2021;38:4130–7.Crossref


	32.
Bedetti B, Bertolaccini L, Rocco R, Schmidt J, Solli P, Scarci M. Segmentectomy versus lobectomy for stage I non-small cell lung cancer: a systematic review and meta-analysis. J Thorac Dis. 2017;9:1615–23.CrossrefPubMedPubMedCentral


	33.
Cao C, Chandrakumar D, Gupta S, Yan TD, Tian DH. Could less be more?-A systematic review and meta-analysis of sublobar resections versus lobectomy for non-small cell lung cancer according to patient selection. Lung cancer (Amsterdam Netherlands). 2015;89:121–32.CrossrefPubMed


	34.
Yang M, Cao H, Guo X, Zhang T, Hu P, Du J, Liu Q. The number of resected lymph nodes (nLNs) combined with tumor size as a prognostic factor in patients with pathologic N0 and Nx non-small cell lung cancer. PLoS ONE. 2013;8:e73220.CrossrefPubMedPubMedCentral


	35.
Qu X, Wang K, Zhang T, Shen H, Dong W, Liu Q, Du J. Long-term outcomes of stage I NSCLC (≤ 3 cm) patients following segmentectomy are equivalent to lobectomy under analogous extent of lymph node removal: a PSM based analysis. J Thorac Disease. 2017;9:4561–73.Crossref


	36.
Suzuki K, Koike T, Asakawa T, Kusumoto M, Asamura H, Nagai K, Tada H, Mitsudomi T, Tsuboi M, Shibata T, Fukuda H, Kato H. A prospective radiological study of thin-section computed tomography to predict pathological noninvasiveness in peripheral clinical IA lung cancer (Japan Clinical Oncology Group 0201). J Thorac Oncology: Official Publication Int Association Study Lung Cancer. 2011;6:751–6.Crossref


	37.
Nishio W, Yoshimura M, Maniwa Y, Kitamura Y, Tane K, Takenaka D, Adachi S. Re-assessment of Intentional Extended Segmentectomy for Clinical T1aN0 Non-small Cell Lung Cancer. Ann Thorac Surg. 2016;102:1702–10.CrossrefPubMed




Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/images/13019_2024_2832_Fig2_HTML.png
selq 18ulo

(seiq Buinodal) Buinodal anas|as

(selq uonue) elep awodno aa|duwoay|

(selq uondslap) JUBWSSasse awoano Jo Bulpung

(selq sauewnouad) j[uuosiad pue sjuediaiped Jo Buipulg
(selq uoNIa|as) JUBLIEBIUDI UOIEIO|Y

(selq uonoa|as) uoleisuah ssuanbas wopuey

502022 | @ | @ | OO OO O






OEBPS/navigation.xhtml

    
      Contents


      
        		Survival outcomes of segmentectomy and lobectomy for early stage non-small cell lung cancer: a systematic review and meta-analysis


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/images/13019_2024_2832_Fig3_HTML.png
Hazard Ratio

Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE Weight IV, Fixed, 95% ClI IV, Fixed, 95% C!
Ermest 2020 0.2523 0.1768 19.4% 1.29[0.91, 1.82] ™

Hattori 2015 -0.3317 1.0825 0.5% 0.72[0.09, 5.99]

Helminen 2020 -0.1393 0.3595 4.7% 0.87[0.43, 1.76) .

Hwang 2014 0.4665 0.7453 1.1% 1.59(0.37,6.87] —
Kagimoto 2021 0.6712 0.3686 4.5% 1.96(0.95, 4.03) |
Kamigaichi 2020 0.8355 1.2475 0.4% 2.31([0.20, 26.59)

Kodama 2016 -0.6315 0.6809 1.3% 0.53[0.14, 2.02) —
Labbouz 2018 -0.03 0.4153 3.5% 0.97[0.43,2.19) -1
Landreneau 2014 0.1511 0.1365 32.6% 1.16(0.89, 1.52) 1=

Saji 2022 -0.3323 0.1944 16.1% 0.72[0.49, 1.05) ]

Shapiro 2009 0.8917 0.6297 1.5% 2.44(0.71,8.38) -
Warren and Faber 1994 0.636 0.2577 9.2% 1.89[1.14,3.13] -
Wen 2020 0.0975 0.6992 1.2% 1.10[0.28, 4.34] e —
Yamashtia 2011 -0.2078 0.5083 24% 0.81]0.30, 2.20) - |
Yamazaki 2021 0.0071 0.7999 0.9% 1.01[0.21, 4.83)

Zhong 2012 -1.0707 0.9822 0.6% 0.34[0.05, 2.35)

Total (95% Cl) 100.0% 1.14 [0.97, 1.32)

Heterogeneity: Chi? = 18.26, df = 15 (P = 0.25); I* = 18%
Test for overall effect: Z = 1.63 (P = 0.10)

0.01

t
0.1
Favours [segmentectomy]

R

t
10 100
Favours [lobectomy]





OEBPS/images/13019_2024_2832_Fig6_HTML.png
Hazard Ratio

Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE Weight 1V, Fixed, 95% Cl IV, Fixed, 95% Cl
4.1.10S

Ernest G 2020 0.2523 0.1768 32.1%  1.29(0.91, 1.82] T8
Hwang Y 2014 0.4665 0.7453 1.8% 1.59[0.37, 6.87] -1
Kamigaichi A 2020 0.8355 1.2475 0.6% 2.31(0.20, 26.59]

Kodama K 2016 -0.6315 0.6809 22% 0.53(0.14, 2.02) S
Labbouz S 2018 -0.03 0.4153 5.8%  0.97[0.43, 2.19] I
Landreneau R-J 2014 0.1511 0.1365 53.8%  1.16(0.89, 1.52) -

Wen ZX 2020 0.0975 0.6992 21% 1.10(0.28, 4.34] -1
Yamazaki 2021 0.0071 0.7999 1.6%  1.01(0.21, 4.83] - 1.
Subtotal (95% Cl) 100.0% 1.18 [0.97, 1.43) ’
Heterogeneitly: Chi? =234, df =7 (P = 0.94), 7= 0%

Test for overall effect: Z = 1.63 (P = 0.10)

4.1.2 RFS

Ernest G 2020 0.0123 0.1076 89.4%  1.01[0.82, 1.25] [ |
Kamigaichi A 2020 -0.4214 0.7529 1.8% 0.66(0.15, 2.87] - 1
Kodama K 2016 0.5968 0.8859  1.3% 1.82[0.32, 10.31]

Wen ZX 2020 -0.7929 0.5305 3.7% 0.45(0.16, 1.28] I~
Yamazaki 2021 -0.2514 0.5212 3.8% 0.78(0.28, 2.16] - I
Subtotal (95% Cl) 100.0% 0.97 [0.80, 1.19] ’
Heterogeneity: Chi? = 3.17, df = 4 (P = 0.53); I = 0%

Test for overall effect: Z = 0.27 (P = 0.79)

4.1.3 DFS

Landreneau R-J 2014 0.0986 0.1214 97.8% 1.10[0.87, 1.40) .

Song CY 2018 0.8389 0.8132 22% 2.31[0.47, 11.39] _t*
Subtotal (95% ClI) 100.0% 1.12[0.89, 1.42]

Heterogeneity: Chi* =0.81,df =1 (P =0.37); = 0%

Test for overall effect: Z = 0.96 (P = 0.34)

Test for subarouo differences: Chif =1.89. df =2 (P =0.39). I = 0%

}
0

.01

t
0.1

Favours [Segmentectomy]

+
1 10
Favours [Lobectomy]

100





OEBPS/images/13019_2024_2832_Fig4_HTML.png
Hazard Ratio

Hazard Ratio

Study or Subgroup __log[Hazard Ratio] SE_Weight IV, Fixed, 95% Cl 1V, Fixed, 95% C|
Landreneau 2014 0.0986 0.1214 84.9% 1.10[0.87, 1.40)

Shapiro 2009 1.0378 0.6629 2.8% 2.82(0.77, 10.35) -
Song 2018 0.8389 0.8132  1.9% 2.31(0.47,11.39]

Yamashtia 2011 -0.1078 0.5425 4.3% 0.90[0.31, 2.60] R I

Zhong 2012 -0.0288 0.4528 6.1% 0.97 [0.40, 2.36] [ E—

Total (95% Cl) 100.0% 1.13 [0.91, 1.41]

Heterogeneity: Chi* = 3.01, df =4 (P = 0.56); I = 0%
Test for overall effect: Z = 1.10 (P = 0.27)

0.05 0.2
Favours [segmentectomy]

5
Favours [lobectomy]





OEBPS/images/13019_2024_2832_Fig1_HTML.png
Recordsidentified from:
Databases (n=1719)
Registers (n=3)

l

Recordsscreened
(n=1320)

v

Recordssought for
retrieved (n=70)

v

l

Records assesedfor
eligibility (n=70)

v

v

Studiesincludedin
systematic review (n=17)

Recordsremoved before screening:
Duplicaterecordsremoved
(n=413)

Records excluded (n=1250)

Recordsnotretrieved(n=0)

Reports excluded:
Without main outcomes (n=12)
Notcomparative (n=15)
Did notmeet inclusicncriteria (n=26)






OEBPS/css/sidebar.gif





OEBPS/images/13019_2024_2832_Fig5_HTML.png
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl
Ernest 2020 00123 0.1076 56.8% 1.01(0.82,1.25] L 3
Hattori 2015 0.0798 0.7906 1.1% 1.08[0.23, 5.10]
Helminen 2020 -1.4001 0.5743 2.0% 0.25(0.08, 0.76]
Kagimoto 2021 -0.108 0.2885 7.9% 0.90([0.51, 1.58) B
Kamigaichi 2020 -0.4214 (0.7529 1.2% 0.66[0.15, 2.87) —
Kodama 2016 0.5968 0.8859 0.8% 1.82(0.32, 10.31)
Saji 2022 0.0141 0.1608 25.4%  1.01[0.74, 1.39) -
Wen 2020 -0.7929 0.5305 23% 0.45(0.16, 1.28] I
Yamazaki 2021 -0.2514 0.5212 2.4% 0.78(0.28, 2.16) —
Total (95% Cl) 100.0% 0.95[0.81, 1.12)

Heterogeneily: Chi? =8.97, df =8 (P = 0.34); P =11%
Test for overall effect: Z = 0.61 (P = 0.54)

I
0.01

-1

t
0.1
Favours [segmentectomy]

t
10
Favours [lobectomyl]

100





