oA A B I 2024 4FHS 34 B4 1 Chinese Journal of Spine and Spinal Cord, 2024, Vol.34, No.1 39

Iis ARIE 25

Jié) REARE R 9 e S by T 04 ) KB ST & e e ) &

EFEA XM XNRRL,EAEEL R L E O k! xEE!
(1 bR A E=ERER BERTRBUEN RO B R b sim A5 %E 100191 Jb5i
2 db R REEEFE 100191 b5t

(FEE] B8 BT M A g 5 e D BR AR J5 AR B AR I 9 0 1 & A 1 00 B Fs B IR 22 0 73k« [T Bk 43 A9 L
i A fe 988 52 32+ R BRI AT R B D) R R A I R Y R kL. 2016 4F 5 H ~2022 4F 10 A 45 90 3% S
A EFRPHRYE Weinstein—Boriani—Biagini MRk 311 2 48 #EA7T 8 U0 %, 66 3D 760 N CHE MR g4 7 mir AT 4
ISR 3k 4 R N 2 R 2 R T R 2 B AR O R E X R B L B A s R T RS 3 N A R A
IR RE 43 R 7 I JORE AR SO KORE (™ T O ARE 16 ATl 4% B3 BCAE R 00 UK B 2L AR O R RE L R R
TOE R ) 3 AR R A TR s AT S35 20 I WIAR AL (n=67) FIEIIE 2 (n=23) . LLESA 2 AR AR P 3 s 21
B <BIVIN P A = R N I 117 NI P R 1 R N2 s S 1 B v = B VTR A e | E =X B 3
FEMER 2, SR A BEH BRI 58 L T Y bR F A ok DB 77 61, 2R DI Bk 12 41, Me A b
1 B ;- 25 F AR iF ] 553.4min (210~1208min) , R H1 2% i 1534.1mL(260~5500mL.) . 3% 65 i (72.2% ) 8 # %k
129 U BBl A 36 &, Herb 21 91 (23.3% ) S5 %2 74 29 197 36 50,2 0 (2.29% ) R B AE T . BB 4L LI R 40
) 2245 Be % B8 £ (P=0.000) , ™ 5 3 & AiF % 2F R 5 (P=0.038) , 16 5B A 50 M v 6 A (OR=14.778,
P=0.001) , &% Ifit & (OR=1.004, P=0.004) .43 F K (OR=5.250, P=0.008 ) . FE £ F A& 1 (OR=2.946, P=0.043) . Jif
T 2% Be S (OR=1.607, P=0.023 ) FIBEHE I8 (OR=3.509, P=0.015 ) 2 /™ & Jf- % iF & /L B e B [ %, Hoh e 45
A% (OR=6.375,P=0.036) J& /" i Jf- I 19 0 7 fi5 B PR 36 L 45348« 0 Mt VB A e 328 47 25 Hhe 1) I AR i A o s AR o5
1) I R AE KU, e H 2 BT A A B

(SR ] A FE IR M ME M 5 % B b B 5 i A o 8 5 O R

doi ; 10.3969/.issn.1004-406X.2024.01.06

hE 5 Z%EER738.1,R619  XEEARIEAD A X EHS:1004-406X(2024)-01-0039-07
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[Abstract] Objectives: To investigate the incidence and risk factors of perioperative complications after en
bloc resection for thoracic and lumbar spinal tumors. Methods: The data of patients with thoracic and lumbar
spinal tumors treated in our department with en bloc resection and anterior column reconstruction were retro-
spectively analyzed. Between May 2016 and October 2022, 90 consecutive patients underwent en bloc resec-
tion on the basis of Weinstein—-Boriani—Biagini surgical staging system, and anterior reconstruction was per-
formed using 3D-printed artificial vertebral bodies. The demographic, oncological, and operative data of the
patients were collected prospectively, and the intraoperative and postoperative complications occurring within
three months were categorized into major and minor complications according to their impacts on the recovery
process (Major complications were considered as any complication that appeared to substantially alter an other-
wise full and expected course of recovery, and other complications were regarded as minor). All the patients
were divided into the primary group(n=67) and revision group(n=23) based on their previous surgical history.
Differences between the two groups in terms of age, gender, pathological type, tumor—involved segments, oper-

ative time, intraoperative blood loss, and perioperative complications were compared. The predictive factors for
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major and minor complications were explored. Results: En bloc resection was achieved in all the patients, in-

cluding total en bloc spondylectomy in 77 cases, sagittal resection in 12 cases, and vertebrectomy in one
case. The mean operative time was 553.4min (210-1208min),
1534.1mL(260-5500mL). A total of 129 complications were observed in 65(72.2%) patients, including 29 ma-

jor complications in 21(23.3%) patients. Two patients(2.2%) died as a result of complications. The revision

and the mean intraoperative blood loss was

group was more than primary group in tumor—involved segments(P=0.000) and incidence rate of major compli-
cations(P=0.038). In univariate regression analysis, the combined approach[odds ratio(OR)=14.778, P=0.001],
total blood loss(OR=1.004, P=0.004), staged surgery(OR=5.250, P=0.008), previous surgical history(OR=2.946,
P=0.043), number of tumor—involved vertebrae(OR=1.607, P=0.023) and lumbar tumor(OR=3.509, P=0.015)
were statistically significant risk factors for major complication occurrence, while the combined approach(OR=
6.375, P=0.036) was the independent risk factor. Conclusions: En bloc resection and anterior column recon-
struction is associated with high risks of complications, especially when a combined approach is needed.

[Key words] Spinal tumor; Thoracic and lumbar spine; En bloc resection; Anterior column reconstruction;
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Table 1 Oncologic distribution

s B

i P

Pathology n(%) Pathology n(%)

JE % BL14:2 22 M Primary aggressive benign 44(48.9%) J§ % 4% Primary malignant 37(41.1%)
B FE 419 Giant cell tumor 39(43.3%) i I Chondrosarcoma 12(13.3%)
BB Osteoblastoma 5(5.6%) %)% Chordoma 6(6.7%)

A7 5 AE Solitary metastatic 9(10.0%) V- WL I8 Leiomyosarcoma 6(6.7%)
B4 Renal cell carcinoma 2(2.2%) B AR Osteosarcoma 3(3.3%)
FAR B9 Thyroid cancer 1(1.1%) AL Chondroblastoma 2(2.2%)
FLHRJE Breast cancer 1(1.1%) SENEIRSE M T 498 Malignant solitary fibrous tumor 2(2.2%)
Jifif Lung cancer 1(1.1%) 1S 8 Rhabdomyosarcoma 2(2.2%)
AT Liver cancer 1(1.1%) 1R IE 4l i (A 9% Spindle cell sarcoma 1(1.1%)
i IR 21 i % Squamous cell carcinoma 1(1.1%) A A 28 W5 9% Malignant neurinoma 1(1.1%)
i 2 10 A ) 4 e 1(1.1%) WRTR 5 PR 18] 0937 1(1.1%)

Malignant meningeal hemangiopericytoma

1(1.1%)

A ¥ Osteosarcoma

Phosphaturic mesenchymal tumor

1(1.1%)

1fiL % A 9 Hemangiosarcoma
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Table 2 Perioperative complications

% 2 I ] I 2 9 2 Btk (n=129) 7 (n=29) B (n=100)
Time of occurrence Type of complications Total Major Minor
A B4 %2 Pleural tear 36(40%) 0 36(40%)
Dring operation BRI 4 %4 Dural tear 27(30%) 0 27(30%)
FLEEAE B0 Lacteal injury 5(5.6%) 0 5(5.6%)
LA 4113 Vascular injury 3(3.3%) 3(3.3%) 0
W32 4 28451 05 Recurrent laryngeal nerve injury 2(2.2%) 1(1.1%) 1(1.1%)
JR #4563 Ureteral injury 1(1.1%) 1(1.1%) 0
RIFE3IDMHAN JET- Death 2(2.2%) 2(2.2%) 0
Wil}:ﬂe;hiﬁfgé“r;mhs i 2 BE R Neurological deficit 22(24.4%) 12(13.3%) 10(11.1%)
U B BE B % Cardiopulmonary dysfunction 6(6.7%) 3(3.3%) 3(3.3%)
F AR RS Surgical site infection 5(5.6%) 5(5.6%) 0
fifi % Pneumonia 5(5.6%) 0 5(5.6%)
# 1l Anemia 4(4.4%) 0 4(4.4%)
14 [ 5 H1 56 Hardware related 4(4.4%) 2(2.2%) 2(2.2%)
W H K L8 Deep venous thrombosis 3(3.3%) 0 3(33%)
i3 Delirium 1(1.1%) 0 1(1.1%)
Jidi 4 1. Cerebral hemorrhage 2(2.2%) 0 2(2.2%)
1 R Intestinal obstruction 1(1.1%) 0 1(1.1%)
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Table 3 Demographic and surgical characteristics of patients receiving initial or revision surgery

PIARA (n=67) T (n=23) P BA (n=90)
Primary group Revision group P value Total
A H %48 57 Demographics
I (%) Age (3) 36.5£13.7 45.4£16.2 0.012 38.8+14.9
A (B /4 )Gender (Male/Female) 29/38 13/10 0.272 42/48
B R 45 41 Body mass index (kg/m?) 23.8+3.3 24.6+4.5 0.381 24.0+3.7
F R4 5 Surgical parameters
275 B2 B Multisegments 24(35.8%) 19(82.6%) 0.000 43(47.8%)
T-AH} B8] (min ) Operative time 530.4+262.4 620.4+227.3 0.146 553.4£255.7
2% 1L i (mLL) Total blood loss 1436.9+910.4 1817.4+1296.0 0.203 1534.1+1028.4
FEBERT ] (d)Hospital stay 12.5+10.1 17.3£16.2 0.099 13.7£12.0
J“ 5 I & AE Major complication 12(17.9%) 9(39.1%) 0.038 21(23.3%)
B4t & AE Minor complication 40(59.7%) 18(78.3%) 0.109 58(64.4%)
V1% (31 %/ 9% )Margin (Marginal/Intralesional) 47/20 14/9 0.417 61/29
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Table 4 Predictive factors of major complications

1[5 2 3 B

Univariate analysis

Multivariate analysis

ZHE DT

H fE 1 95% {55 X ] Pfi WAL 959% % {35 X 1] Pl
0dds ratio 95%ClI P value 0dds ratio 95%Cl P value
AEIS Age 1.006 0.974-1.040 0.715
F 1 Male 1.051 0.395-2.796 0.920
B PR 5 5 45 41 (kg/m?) Body mass index 1.097 0.959-1.255 0.178
A HiT b 2 23 & B % Neurological impairment 0.980 0.333-2.886 0.971
BETE TR 42 Previous surgical history 2.946 1.037-8.375 0.043° 1.988 0.506-7.811  0.325
Ji 98 B %45 B $X Number of involved vertebrae 1.607 1.068-2.418 0.023" 1.330 0.770-2.299  0.306
JEEHE IR Lumbar location 3.509 1.274-9.662 0.015" 2.542 0.671-9.625  0.170
ALE R Malignancy 1.904 0.672-5.392 0.225
59 Metastases 0.932 0.178-4.871 0.934
1§45 A% Combined approach 14.778 3.184-68.598 0.001° 6.375 1.133-35.884  0.036"
TR Staged surgery 5.250 1.527-18.045 0.008 2908  0.686-12.334  0.148
4 HEYI R Spondylectomy 1.111 0.272-4.546 0.883
B B RL/AL T Neoadjuvant chemotherapy/radiotherapy — 0.650 0.233-1.811 0.410
AT H % Preoperative embolization 1.389 0.411-4.702 0.597
F- AR ] (min)Operative time 1.002 1.000-1.004 0.056
2k i B (ml) Total blood loss 1.001 1.000-1.001 0.004"

FE L FETE 0.05 K- B EAT G022 2 X ; Hosmer—Lemeshow test=0.164,

Note: *Regression was significant at the level of 0.05; Hosmer-Lemeshow test=0.164.

R5 WA THRETNER

Table 5 Predictive factors of neurological deterioration

AL 95%E XM Pl

Odds ratio 95%C1 P value
mosaL 0967  0238-3.928  0.962
revious surgical history
TR 28 5 BEA
Number of involved vertebrae 1.599 0.996-2.567 0.052
F*ﬁf*ﬁf . 7636  1.889-30.862  0.004"
umbar location
AN 5833 1.199-28380 0.029"
Combined approach
SrMEA 2067  0523-9815 0274

Staged surgery

TE % IETE 0.05 K EHAZR 8L,

Note: *Regression was significant at the level of 0.05.
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Table 6 Predictive factors of minor complications in patients who had not experienced major complications
LEAH L 95% ' {5 IX 1] Pl
Odds ratio 95%C1 P value
I Age 1.010 0.976-1.044 0.569
Bk Male gender 1.162 0.433-3.117 0.765
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A A # 22 T BE i Neurological impairment 1.478 0.484-4.510 0.493
BE1EF- AR 52 Previous surgical history 2.444 6.111-9.774 0.206
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G [MHAAE 0.05 K ERA G AR,
Note: *Regression was significant at the level of 0.05.
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