
Table 5 Change in lung function following segmentectomy or lobectomy
Ordered by single/multi-segmentectomy, VATS/open approach, years of accrual 

1st author, year  
(reference)

Years
N 

Lobe/Seg Open/VATS
Interval 
to PFT 
(mo)

Difference in FEV1%  
(baseline to post-operative) Comments

Seg Lobe P

Frequent a multi-segmentectomy

Yoshikawa 2002 (81) 1992-94 55 Open 12 −13% - -

Takizawa 1999 (82) 1993-96 40/40 Open 12 −7% −14% <0.05

Harada 2005 (83) - 45/38 Open 6 −12% −18% b <0.05

Kashiwabara 2009 (84) 2000-06 20/30 Open 6 −14% −13% NS Preop FEV1 <70%
Kashiwabara 2009 (84) 2000-06 27/41 Open 6 −13% −19% <0.05 Preop FEV1 >70%

Yoshimoto 2009 (85) 2005-07 -/56 Open 12 −12% - -

Saito 2014 (86) 2006-12 126/52 Open 6 −10% −19% b NS

Nomori 2016 (87) 2013-15 13/20 Open 7 −10% −17% <0.05 ≥2 segments

Hwang 2015 (51) 2005-13 94/94 VATS ? −9% −11% b NS

Handa 2019 (29) 2007-17 -/50 VATS 12 −11% - - 2 segments

Suzuki 2017 (88) 2009-12 33/37 VATS >6 −12% −11% b NS

Saji 2022 (35) 2009-14 526/528 VATS 12 −9% −12% <.0001

Gu 2018 (89) 2011-14 75/34 VATS 6 −18% −21% NS

Tane 2020 (90) 2012-17 88/35 VATS 6 −12% −18% - Left upper division

Subset −12% −16%

Few multi-segment resections

Ginsberg 1995 (8) 1982-88 67/71 Open 6 −2% −9% <0.05 1/3rd wedge

Keenan 2004 (91) 1996-01 147/54 Open 12 −5% −11% b -

Nomori 2012 (92) 2005-09 -/96 Open 6 −10% - -

Nomori 2016 (87) 2013-15 13/83 Open 7 −2% −17% <0.05 1 segment

Nomori 2018 (93) 2013-16 103/103 Open 7 −5% −13% <0.05

Macke 2015 (94) 2002-10 82/77 VATS c >6 −4% −8% <0.05 1–2 vs. 3–5 segments

Kobayashi 2017 (95) 2001-9 228/118 VATS d 12 −7% −10% b -

Handa 2019 (29) 2007-17 -/88 VATS 12 −10% - - 1 segment

Helminen 2020 (96) 2007-19 48/50 VATS ~9 +1% −8% <0.001

Tane 2020 (90) 2012-17 88/23 VATS 6 −5% −18% - 1 segment

Subset −5% −12%

Average −9% −14%

Inclusion criteria: studies involving sublobar resection reporting a change in pulmonary function tests, published 1995–2021, ≥50 patients 
total; Red font highlights accrual occurring primarily before 2000. Light yellow shading highlights major focus of table. 
a, including >30% “lobe-like” segmentectomies (left upper trisegmentectomy, lingulectomy or basilar multi-segmentectomy; b, lobectomy 
included RML; c, mostly VATS; d, lobectomies were mostly VATS, segmentectomies mostly open. 
FEV1, forced expiratory volume in 1 second; Lobe, lobectomy; mo, months; NS, not statistically significant; PFT, pulmonary function test; 
Preop, preoperative; Seg, segmentectomy; RML, right middle lobectomy; VATS, video-assisted thoracic surgery.


