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Clinical characteristics and cost-effectiveness of intramedullary nail and plate for the treatment of open tibial frac-
tures XU Yi-bo,YANG Li-feng™ ,MA Teng,REN Cheng,LIU De-yin,LU Yao,LI Ming,LI Zhong,and ZHANG Kun. *The
Second Department of Orthopaedics ,Luonan County Hospital ,Shangluo 726100, Shaanxi, China

ABSTRACT Objective: To analyze clinical characteristics and cost-effectiveness of different final surgical options for treat-
ing patients with open tibial fractures. Methods: A retrospective analysis was conducted by enrolling 55 surgically treated pa-
tients with open tibial fractures from January 2018 to June 2019. All the patients were categorized in intramedullary nailing
(IMN) group and locking compression plate (LCP) group according to the final fixation option. There were 35 cases in group
IMN including 27 males and 8 females,aged from 25 to 69 years old with an average of (49.0+10.6) years old. Based on
Gustilo—Anderson classification, there were 1 case of type I , 19 cases of type Il and 15 cases of type Ill. There were 20 cases in
group LCP including 15 males and 5 females, aged from 46 to 72 years old with an average age of (53.4+14.7) years old. Based
on Gustilo—Anderson classification , there were 2 cases of type [ ,11 cases of type Il and 7 cases of type Ill. Preoperative wait-

ing time , surgical debridement times , intraoperative bleeding loss ,blood and albumin transfusion , operation time , bacterial cul-
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tures and complications,bone union time,Johner—Wruhs criteria at 1 year after operation and total cost within 1 year after
surgery between two groups were compared. The variables recorded between two groups were statistically analyzed and com-
pared respectively , then the factors affecting hospital costs were evaluated by univariate and multiple linear regression analysis
respectively, finally the cost-effectiveness analysis was performed. Results: Total 55 patients were enrolled with an average fol-
low-up time of (16.4£7.1) months ranged from 14 to 27 months postoperatively. There were no significantly statistical differ-
ences of the demographic materials between the two groups. The intraoperative bleeding loss were (243.18+118.82) ml and
(467.86+490.53) ml respectively in group IMN and LCP, the significantly statistical difference was discovered (P<0.05). The
surgical duration were (247.50£57.94) min and (350.00+178.77) min respectively in group IMN and LCP, the significantly
statistical difference was discovered (P<0.05). There were no significantly statistical differences of the average days before op-
eration, surgical debridement times,received blood and albumin transfusion,wound cultures,complications and bone union
time between the two groups (P>0.05). The univariate analysis of the factors affecting the hospital costs indicated that patients
with smoke or alcohol (P=0.042),high energy damage (P=0.012),patients with comorbidity diseases (P=0.045) ,surgical de-
bridement over 2 times (P=0.001) ,intraoperative bleeding loss over 400 ml  (P<0.001),blood and albumin transfusion (P=
0.027) ,wound cultures (P=0.000) and complications
demonstrated the smoke or alcohol using[B=-0.256,:=-2.628 ,95%CI (-29 667.09,-4 997.47) ,P=0.014 ] was the only factor
affecting the total cost. The excellent and good rate were 80% and 85% respectively based on the Johner—Wruhs criteria. The
average total cost within 1 year after surgery was (136 435.90+39 093.98) CNY in group IMN and (140 034.62+56 821.12)

CNY in group LCP. The total surgical duration and total intraoperative bleeding loss were significant lower in group IMN than in

(P=0.035) were the factors. The multiple linear regression analysis

group LCP. The average total costs of was significantly higher. The average cost for every 1% of excellent and good rate was 1
705.45 CNY in group IMN and 1 647.46 CNY in group LCP. Each 1% increasing of excellent and good rate cost 719.74 CNY
more in group LCP compared with group IMN. Conclusion:Both IMN and LCP could provide a satisfactory outcome for open
tibial fractures. Meanwhile considering the total cost, patients with smoke or alcohol history , traffic accident, comorbidity dis-
eases, surgical debridement over 2 times , intraoperative bleeding loss over 400 ml, and complications should not be ignored.
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Tab.1 Comparison of clinical data of patients with open tibial fractures between two groups before operation
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Tab.2 Comparison of clinical data of patients with open tibial fractures between the two groups after operation
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Fig.1 A 47-year-old male patient,open fracture of right tibia and fibula caused by traffic accident 1a. Wound
1b,1c. Preoperative AP and lateral X-ray films showed the comminuted fracture of the tibia
1d,1e. AP and lateral X-ray films after temporary external fixation between debridement surgeries  1f,1g. AP

and lateral X-ray films 1 week after intramedullary nailing fixation ~1h,1i. AP and lateral X-ray films 8 months
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Fig.2 A 61-year-old female patient,open fracture of left tibia and fibula caused by traffic accident 2a. Wound
appearance 2b,2c. Preoperative AP and lateral X-ray films showed the presence of angulation and rotation de-
2d,2e. AP and lateral X-ray films after temporary external fixation between debridement surgeries
2f,2g. AP and lateral X-ray films at 4 days after plate and screws fixation 2h,2i. AP and lateral X-ray films at

11 months after intramedullary nailing fixation
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