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[ Abstract ] Backgroud and objective Video assisted thoracic surgery (VATS) is the main surgical method for lung
cancer. The aim of this study was to analyze the reasons for conversion to thoracotomy in 83 cases among 1,350 consecutive
cases who underwent video-assisted thoracic surgery (VATS) lobectomy by a single surgical team, in order to achieve a deeper
understanding of the rules and the opportunity for conversion to thoracotomy in VATS lobectomy under normal conditions.
Methods The clinical data of 1,350 patients who underwent VATS lobectomy between September 21, 2009 and June 1, 2020,
by a single surgical team in the Fifth Department of Thoracic Surgery of the Fourth Hospital of Hebei Medical University were
retrospectively analyzed. There were 773 males and 577 females, aged 8-87 years, with a median age of 61.3 years, including 83

cases of benign diseases, 38 cases of lung metastases, and 1,229 cases of primary lung cancer. The cases with stage I, IT and IITa
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were 676, 323 and 230, respectively. The cases of left upper, left lower, right upper, right middle, right lower, right middle and
upper and right middle and lower lobectomy were 301 (22.30%), 231 (17.11%), 378 (28.00%), 119 (8.81%), 262 (19.41%),
16 (1.19%) and 43 (3.19%), respectively. Results In the cohort of 1,350 consecutive patients with VATS lobectomy, 83 pa-
tients (6.15%) were converted to thoracotomy for different reasons. The conversion rate of benign lesions was significantly
higher than that of malignant tumors (P<0.05). The conversion rate in stage IIla was significantly higher than that in stage I and
11 (P<0.0S). The conversion rate of combined lobectomy was significantly higher than that of single lobectomy (P=0.001). The
conversion rate of left upper lobectomy was significantly higher than that of other single lobectomy (P<0.001). The conversion
rate of right middle lobectomy was significantly lower than that of other single lobectomy (P=0.049). The main reasons for
conversion were vascular injury (38.55%), lymph node interference (26.51%) and dense adhesion in thoracic cavity (16.87%).
In the conversion group, the total operation time was (236.99£66.50) min and the total blood loss was (395.85+306.38) mL.
The operation time in patients converted to thoracotomy due to lymph node interference was (322.50+22.68) min, which was
significantly longer than that in the other groups (P<0.05). The intraoperative blood loss in patients converted to thoracotomy
due to vascular injury was (560.94+361.84) mL, which was significantly higher than that in the other groups (P<0.05). With
the increase in surgical experience, the number of vascular injuries gradually decreased at the early stage, mid-stage and late
stage (P=0.045). Conclusion In VATS lobectomy, benign lung lesions and more advanced malignant tumors led to more sur-
gical difficulties and higher conversion rate. The conversion rate was different in different lobectomy sites, with the highest in
left upper lobectomy, and the lowest in right middle lobectomy. Vascular injury, lymph node interference and dense adhesion
were the main reasons for conversion to thoracotomy, which led to prolonged operation time and increased blood loss. With
the increasing number of surgical cases, the rate of conversion to thoracotomy in VATS lobectomy continues to decline, which
may be mainly due to the more advanced treatment of pulmonary vessels.
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Tab 1 The general clinical characteristics and surgical pathology data of the patients

Clinical characteristics VATS conversion (n=83) VATS (n=1,267) P
Gender 0.243
Male 46 (55.42%) 789 (62.27%)
Female 37 (44.58%) 478 (37.73%)
Age (yr) 0.645
>65 35 (42.17%) 501 (39.54%)
<65 48 (57.83%) 766 (60.46%)
Smoking habit 0.560
Yes 49 (59.04%) 791 (62.43%)
No 34 (40.96%) 476 (37.57%)
Comorbidity 0.861
Emphysema 9 (10.84%) 149 (11.76%)
Old tuberculosis 13 (15.66%) 225 (17.76%)
No 61 (73.49%) 893 (70.48%)
Tumor size (cm) 3.24+1.34 3.31%£1.29 0.633
Histopathology 0.031
Malignant tumor 73 (87.95%) 1,194 (94.24%)
Benign lesion 10 (12.05%) 73 (5.76%)
Pathological stage” 72 (86.75%) 1,157 (91.32%) <0.001
I 22 (26.51%) 654 (51.62%)
Il 18 (21.69%) 305 (24.07%)
IE! 32 (38.55%)*> 198 (15.63%)

*72 primary lung cancer cases were included in the conversion to thoracotomy group and 1,157 primary lung cancer cases in the VATS
lobectomy group in the study. Comparison between the groups showed that the rate of conversion to thoracotomy group in stage llla and
stage | was 2P<0.05; Compared with stage Illa and stage Il, the conversion rate was "P<0.05. VATS: video-assisted thoracic surgery.
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Tab 2 Comparison of the conversion rates of different surgical sites in the conversion to thoracotomy group

Surgical site Total VATS conversion VATS P
Combined lobectomy vs single lobectomy 0.001
Combined lobectomy 59 10 (16.95%) 49 (83.05%)
Single lobectomy 1,291 73 (5.65%) 1,218 (94.35%)
Left upper lobectomy vs other single lobectomy <0.001
Left upper lobectomy 301 32 (10.63%) 269 (89.37%)
Other single lobectomy 990 41 (4.14%) 949 (95.86%)
Right middle lobectomy vs other single lobectomy 0.049
Right middle lobectomy 119 2 (1.68%) 117 (98.32%)
Other single lobectomy 1,172 71 (6.06%) 1,101 (93.94%)
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Tab 3 Reasons for conversion to thoracotomy in VATS lobectomy H-PIREAAE L, BE A i ) Bas AR v 3 T b SR 48 vy, X AT
Reasons Data AE-5 IR AT O o TR B - DIBRAR e, IS
Vascular injury 32(38.55%) Wl A e R AR P FF IR (1.68%) , 7L
Pulmonary artery injury 26 (31.33%) 416 A el T 2 A 25 (10.63% ) o FLJE R FE T2 i 1
pulmenary veln injury 2241 SRR, SY 2, ELZEN L4 S
Azygos vein injury 2 (2.41%) et 1 ol X S . e M TS
Superior vena cava injury 2 (2.419%) SUEIERY  nd BRAL e T TR D5 SRR e s b Sl ik
Lymph node interference? 22 (26.51%) DI, AT 2 L KIS, P AR A ]
Dense adhesion 14 (16.87%) BRIFR, AT RE 2 R it B A iR 20 i s bk 10 30k
Others 15 (18.07%) FAAD A5 [ A I 5 G R 4 e s 5 B 1) U PR 7 X
Blood vessel stump bleeding 2(2.41%) VESCYIWT S & T W sk, W45 T S ohllickh s B,

Lung nodule was not touched 2 (2.41%) SRR LT R R, [RIRERT DAYE sk 1, EL A
Incomplete interlobar fissure 5 (6.02%) L MG B T R TR T RE . Sy T B R IR
Pulmonary artery resection by mistake 1(1.20%) . ) o .
Unclear organizational structure 2 (2.41%) frhthmﬁﬁrh%ﬁﬂ’@ HLLHl, EATRZRANE: e, &
Complicated condition 1(1.20%) AT A AR P SE AL £l (computed tomography,
Failed tracheal intubation 2 (2.41%) CT) | fiEIHR AR (magnetic resonance imaging, MRI) %
2lymph node interference refers to tumor or lymph node invasion SARATORL, U0 TR SR A OC R, o2 R
blood vessels andbronchus. AT IMAE HE S PP AR S AR AR O0 , ™ 2 A M fs e TR B

BEE, IFAR T IR B, 7% 1547 A b7, 1%
L E N s EN O S N L e
P12, ST A LR P T B I, XTI

B 1 FR AR F BN Rk I R $5 LRI
HEEG, wH i, 695, 1THIRZ
FEMTIYIRFEAR, AhARHaIEK
Him (A) , BR5I8EEHMEIR,
IR HMXE (B) , MAEETH
4-0 ProlineZk 4 &1 1M (C. D)

Fig 1 Typical cases of arterial
bleeding and hemostasis in VATS
lobectomy. Case: A 69-year-old
female patient underwent right
lower lobectomy by VATS. During
the operation, the right lung artery
showed hemorrhage (A); The
aspirator was used to compress
the bleeding artery, control the
bleeding and clean the bleeding
area (B); The bleeding was stopped
by 4-0 Proline suture under VATS
(C, D).
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Tab 4 Operation time and blood loss in the conversion to thoracotomy group (Mean=®SD)

Reasons

Operation time (min)

Bleeding (mL)

Dense adhesion

240.05£62.75

359.09+293.84

Lymph node interference 322.50%22.68° 246.43+50.93
Vascular injury 210.84%58.21 560.94+361.84°
Others 206.43+44.95 225.71£77.43
Total 236.991+66.50 395.85+306.38

Compared with the other groups, the operative time was 2P<0.05; Compared with the other groups, the amount of blood loss was ®P<0.05.

R 5 BAVATSHIRHIBRAR P EFMFARESR
Tab 5 Summary of conversion to thoracotomy in each group

Stage Reasons Conversion rate
Vascular injury Lymph node interference Dense adhesion Others

Early 17 (3.78%) 10 (2.22%) 7 (1.56%) 5(1.11%) 8.67%

Middle 9 (2.00%) 7 (1.56%) 5(1.11%) 6 (1.33%) 6.00%

Late 6(1.33%) 5(1.11%) 2(0.44%) 4 (0.89%) 3.78%

P 0.045 0.416 0.292 0.817 0.009

*Using Fisher’s exact test.
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