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Risk factors of postoperative respiratory complication following posterior correction for spinal scolio-
sisHE Qiulan, YE Fang, SHU Haihua, et al//Chinese Journal of Spine and Spinal Cord, 2013, 23(8):
673-679

[Abstract] Objectives: To investigate the risk factors of postoperative respiratory complication(RC) in patients
undergoing posterior scoliosis correction and to establish a predictive model as guidance for clinical manage-
ment. Methods: The perioperative data of 306 patients undergoing posterior scoliosis correction under general
anesthesia from July 2006 to December 2011 in the First Affiliated Hospital of Sun Yat—sen University were
collected. There were 98 males and 208 females with an average age of 16.3 years(SD, 5.8 years, range 6-35
years old). The patents’ sex, age, height, weight, preoperative main thoracic Cobb angle, course of disease,
preoperative pulmonary function, preoperative neutrophil and neutrophil-to—lymphocyte ratio (NLR), surgery
types, surgery time, anesthesia time, duration of intratracheal duct, total intravenous anesthetics(TIVA), crystal-
loid/colloidal intraoperatively, lower intraoperative systolic blood pressure(SBP), intraoperative blood loss, tem-
perature, peak airway pressure, number of pedicle screws, fusion segments, use of methylprednisolone, blood

transfusion, postoperative analgesic methods and drugs, ICU staying, postoperative delirium and so on were
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recorded. The potential perioperative risk factors of postoperative RC were identified and a predictive model of
individual RC risk was established using univariate analysis and multivariate Logistic regression. Results: After
searching the patient medical record database in our hospital retrospectively, 306 patients undergoing scoliosis
surgery were included in the study. The incidence of postoperative RC was 19.0%(58/306). Univariate analysis
showed statistically significant difference (P<0.05) between two tested groups with respect to course of disease,
preoperative main thoracic Cobb angle, preoperative neutrophil and NLR, preoperative pulmonary function,
surgery types, anesthesia time, surgery time, duration with intratracheal duct, crystalloid/colloidal intraoperative-
ly, intraoperative blood loss, mnumber of pedicle screws, fusion segments, TIVA, high dose of methylpred-
nisolone, postoperative delirium, ICU staying, postoperative analgesia methods. Logistic regression showed that
the risk factors of postoperative RC included time of anesthesia(X1), the usage of TIVA(X2), thoracic Cobb an-
gle(X3), number of fusion segments(X4), postoperative delirium(X5) and blood loss during surgery(X6). The pre-
dictive equation was P=1/[1+exp (0.020X1-1.407X2-0.060X3+0.574X4+4.023X5+0.087X6-8.742)]. Conclusions:
Patients with a greater thoracic Cobb angle, more fusion segments, more blood loss during scoliosis surgery,
and suffering postoperative delirium are more likely to suffer postoperative RC. Longer time of anesthesia and
the use of TIVA could increase the risk of RC.

[Key words] Postoperative complication; Scoliosis surgery; Respiratory system; Perioperative risk factors
[Author’s address] Department of Anesthesiology, the First Affiliated hospital of Sun Yat-sen University,
Guangzhou, 510080, China
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2 (RC) ( )
Table 2 The relationship between postoperative respiratory complication(RC) following scoliosis corrective surgery

and perioperative risk factors(discontinuous variable)

RC(n=58)
Variables yes o X P
(n=98 )Male 20 78
Gender (n=208 ) Female 38 170 0.198  0.656
o) (n=161)Normal 30 131
Pulmon function (n=126)Mild declined 18 108 15.775 <0.001
uimonary functio (n=19)Severe declined 10 9
Cobb @ <60°(n=174) 17 157
P . . ob. 60°< Cobb<100°(n=105) 30 75 24.219  <0.001
reoperative main thoracic Cobb angle Cobb=100°(n=27) 1 16
(n=131)Yes 46 85
Total intravenous anesthetics (TIVA) (n=175)No 12 163 38.942 <0.001
(n=229)
Spinal orthosis with thoracoplasty 36 193
(n=35)
Spinal orthosis with thoracoplasty 10 25
Sureery tvpes 8.985  0.029
gery typ Hemivertebrae resection with thoracoplasty (n=25) 6 22
N (n=1T7)
Hemivertebrae resection and spinal correction 8
with thoracoplasty
® (n=32)Yes 19 13
High dose of methylprednisolonec (n=274)No 39 235 38010  <0.001
@ (n=97)No 13 84
@ <2h(n=95) 23 72 3.652  0.161
Hypothermia >2h(n=114) 2 92
® (n=182)No 36 146
. <2h(n=107) 18 89 0.627  0.731
Low CVP time >2h(n=17) 4 13
(n=22)Yes 13 9
Postoperative delirium (n=284)No 45 239 24.858  <0.001
(n=132)Yes 31 101
PONV (n=174)No 27 147 3012 0078
/ (n=46)Yes 13 33
Postoperative abdominal 3.052  0.081
distention/stomachache (n=260)No 45 215
(n=39)Yes 16 23
Icu (n=267)No 2 225 14.174 - <0.001
(n=57)Yes 15 42
Postoperative blood transfusion (n=249)No 43 206 2471 0.116
(n=115)no 14 101
© (n=31)Intrathecal morphine 10 21
Postoperative analgesia (n=85)PCEA 13 72 11750 0.008
(n=75)Local infiltration analgesia 21 54
@ (n=163)Yes 37 126
Postoperative use of opioids 3.185  0.074
intravenously (n=143)No 21 122
(n=241)Yes 51 190
Postoperative use of NSAIDs 3.599  0.058
intravenously (n=65)No 7 58
O] (VC%) ,>80% , 71%~80% ,51%~70% ,21%~50% ;@
(Cobb  <60°) . :® >0.5g;@
36°C;5 CVP 4mmHg;@ Q) s N N

Note: MDVC%>80%, normal, 71%-80%, mild declined, 51%-70%, middle declined, 21%-50%, severe declined; @ The patients with Cobb
angle lower than 60° demanded operation for aesthetics or because of scoliosis with sternum lordosis and obvious rib hump; @
Methylprednisolone >0.5g;  @Oropharynx tempreture<36°C; G)CVP<4mmHg; © Administrated by the anesthetist; (DAdministrated by the

surgeons when demanded, including tramadol, pethidine and morphine and so on
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3 Logistic RC N
Table 3 Risk factors of RC screened by forward N N s
conditional categorical Logestic regression 1h
Variables B SE P OR 95%C1 s o )
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TIVA -1.407 0.274 <0.001 0.245 0.143~0.419 RC 5
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3.2
Postoperative 4.023 1.095 <0.001 5.881 3.538~7.620
delirium
Intraoperative 0.087 0.023 0.042 1.081 1.021~1.148 ’
blood loss , ,
Constant 8742 2.121 <0.001 - - 175 6.8% PC,
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