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[ Abstract] Objective To explore the efficacy and safety of medical thoracoscopic bulla volume reduction for
the treatment of chronic obstructive pulmonary disease (COPD) combined with giant emphysematous bullae (GEB).
Methods A total of 66 patients with COPD combined with GEB were enrolled in the study. All the subjects received
treatment at Zhengzhou Central Hospital affiliated with Zhengzhou University between March 2021 and December 2022.
The subjects were divided into two groups, a medical thoracoscope group consisting of 30 cases treated with medical
thoracoscopic bulla volume reduction and a surgical thoracoscope group consisting of 36 cases treated by video-assisted
thoracoscopic surgery. All patients were followed up before discharge and 3 months and 6 months after discharge. The
preoperative and postoperative levels of the pulmonary function, 6-minute walk distance (6MWD), and St. George's
Respiratory Questionnaire (SGRQ) scores and differences in postoperative complications were compared between the two
groups. The operative duration, postoperative length-of-stay, and surgical costs and hospitalization bills, and the
maximum visual analog scale (VAS) pain scores at 24 h after the procedure were assessed. Results  The baseline data of
the two groups were comparable, showing no statistically significant difference. The forced expiratory volume in 1 second
(FEV1) 6 months after the procedures improved in both the medical thoracoscopy group ([0.78+0.29] L vs. [1.02+0.31] L,
P<0.001) and the surgical thoracoscopy group ([0.80+0.21] L vs. [1.03+0.23] L, P<0.001) compared to that before the
procedures. Improvements to a certain degree in 6MWT and SGRQ scores were also observed in the two groups at 3
months and 6 months after the procedures (P<0.05). In addition, no statistically significant difference in these indexes was
observed during the follow-up period of the patients in the two groups. There was no significant difference in operating

time between the two groups. The medical thoracoscopy group had shorter postoperative length-of-stay ([7.3+2.6] d) and
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24-hour postoperative VAS pain scores (3.0 [2.0, 3.3]) than the surgical thoracoscopic group did ([10.4+4.3] d and 4.5
[3.0, 5.0], respectively), with the differences being statistically significant (P<0.05). Surgical cost and total hospitalization
bills were lower in the medical thoracoscopy group than those in the surgical thoracoscopy group (P<0.05). The
complication rate in the medical thoracoscopy group was lower than that in the surgical thoracoscopy group (46.7% vs.
52.8%), but the difference was not statistically significant. Conclusion Medical thoracoscopic reduction of bulla volume
can significantly improve the pulmonary function, quality of life, and exercise tolerance of patients with COPD combined
with GEB, and it can reduce postoperative short-term pain and shorten postoperative length-of-stay. The procedure has

the advantages of minimal invasiveness, quick recovery, and low costs. Hence extensive clinical application is warranted.
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Fig 1 The key steps of medical thoracoscopic bulla volume reduction procedure

A, GEB shown under thoracoscopic vision; B, separation of thoracic adhesions; C, the surgery video is accessible by scanning the QR code; D, imaging changes before

and after the procedure.
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Table 1 Comparison of the baseline data of patients treated with the two different endoscopic procedures
Index Medical thoracoscope group (1=30) Surgical thoracoscopy group (n=36) tiy'lz P
Male/% 93.3 97.2 0.026 0.871
Agelyr., X+ 61.9+9.5 59.6+9.0 0.975 0.333
BMI/(kg/m’), ¥+ s 21.242.8 20.8+2.4 0.673 0.503
Smoking history/pack-years, X+ s 36.2+15.9 36.0+15.1 0.045 0.964
Preoperative lung function
FEVI/L, Xx%s 0.78+0.29 0.80+0.21 0.335 0.739
RV/L, median (P,;, P;;) 3.10(2.77,3.52) 3.34 (2.86, 3.56) —-0.992 0.321
TLC/L, X+ s 5.34+1.31 5.14+0.80 0.747 0.459
RV/TLC 0.620+0.094 0.638+0.057 0.907 0.369
6MWD/m, X+ s 221.9+126.7 224.0%£98.5 0.075 0.940
SGRQ score (X £ 5) 53.4%6.1 50.8+7.2 1.575 0.120
mMRC (median [P,;, P;]) 4.0 (3.0,4.0) 4.0 (3.0, 4.0) —0.345 0.730

BMI: body mass index; FEV1: forced expiratory volume in one second; RV: residual volume; TLC: total lung volume; 6MWD: 6-minute walk distance; SGRQ:

St.George's respiratory questionnaire; mMRC: modified medical research council dyspnea scale.
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Table 2 Results for the two-factor repeated measurement analysis

Index Fyne (P) Fyop (P) Finercton (P)

FEV1 102.337 (<0.001) 0.064 (0.802) 0.115 (0.933)
RV/TLC 26.786 (<0.001) 1.959 (0.166) 1.040 (0.360)
SGRQ 542.429 (<0.001) 0.468 (0.496) 5.115 (0.003)
6MWD 77.030 (<0.001) 0.031 (0.861) 0.471 (0.671)

All abbreviations are explained in the first footnote to Table 1.
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Table 3 Analysis of lung function and findings for the measurement scales of the 2 groups

Medical thoracoscopy Surgical thoracoscopy

Index Time-point group (n=30) aroup (n=36) t p

FEVI1/L Preoperative 0.78+0.29 0.80+0.21 0.335 0.739
Before discharge 0.83+0.31° 0.84:+0.25" 0.147 0.883
3 months after surgery 0.910.28"" 0.940.25"" 0.351 0.727
6 months after surgery 1.0240.31""¢ 1.03£0.23""°¢ 0.152 0.880
F 56.932 48.774 - -
P <0.001 <0.001 - -

RV/TLC Preoperative 0.620+0.094 0.638+0.057 0.907 0.369
Before discharge 0.599+0.089" 0.619+0.065" 1.021 0.312
3 months after surgery 0.581+0.089" " 0.608+0.061"" 1434 0.158
6 months after surgery 0.559+0.116" " 0.596+0.059" "¢ 1.581 0.121
F 13.571 12.715 - -
P <0.001 <0.001 - -

SGRQ score Preoperative 53.4+6.1 50.8+7.2 1.575 0.120
Before discharge 34.646.8" 36.746.6" 1.364 0.177
3 months after surgery 29.5+5.3"" 28.845.6"" 1.979 0.052
6 months after surgery 25.145.4""¢ 26.3+5.3""¢ 0.169 0.867
F 256.444 292.816 - -
P <0.001 <0.001 - -

6 MWD/m Preoperative 221.9+126.7 224.0+98.5 0.075 0.940
Before discharge 261.7+138.5" 253.8+84.4° 0.273 0.786
3 months after surgery 295.8+116.4"" 283.7472.7"° 0.517 0.607
6 months after surgery 321.241003""° 322.4£80.2""¢ 0.051 0.959
F 20.845 74.759 - -
P <0.001 <0.001 - -

All abbreviations are explained in the first footnote to Table 1. P<0.05, vs. preoperative; ® P<0.05, vs. before discharge; © P<0.05, vs. 3 months after surgery.

Data presented as X + s.

F4 2HEEIGKIERMEAILE

Table4 Comparison of clinical indicators and costs between the two groups

Index Medgiizlut;f();iﬁww Surggiiilut;l?;i%%s)copy t/z P
Operation duration/min, X + s 128.1+£51.9 126.3+44.0 0.152 0.880
Postoperative length-of-stay/d, X + s 7.3£2.6 10.4+4.3 3.648 0.001
VAS score (median [P,;, P.;]) 3.0 (2.0, 3.3) 4.5 (3.0, 5.0) -3.872 <0.001
Duratoin of drain tubing placement/d, median (P, P,;) 4.0 (3.0, 6.0) 6.0 (4.0, 10.0) -2.516 0.012
Operation cost/yuan, median (P, P,;) 8408.5 (7171.5,9622.3) 9499.5 (8654.0, 10296.6) -3.078 0.002
Hospitalization cost/yuan, median (P,;, P;;) 49954.9 (46452.2, 62530.6) 69781.2 (48321.2,75852.0) -3.278 0.001
x5 2HBERBHKAELLR

Table 5 Comparison of postoperative complications between the two groups
T e v :
Complication rate/case (%) 14 (46.7) 19 (52.8) 0.244 0.621
Air still leaking 48 hours/case (%) 7(23.3) 17 (47.2) 4.036 0.045
Continuous air leakage/case (%) 5(16.7) 8(22.2) 0.319 0.572
Pneumoderm/case (%) 12 (40.0) 17 (47.2) 0.347 0.556
Pulmonary infection/case (%) 6(20.0) 11 (30.6) 0.953 0.326

Hemoptysis/case (%) 4(13.3) 7 (19.4) 0.110 0.740
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