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Comparison of clinical efficacy between closed reduction combined with semi-circular external fixator and minimally
invasive percutaneous plate osteosynthesis (MIPPO) in the treatment of middle and distal tibia fractures

FU Min-rui ,SHI Chang-long,GA O Jing-hua, Ll Lu-guang Ll Jian-guo ,CHENG Y ong-zhong , WU Zhong-kai (W angjing Hospi-
tal of China Academy of Chinese Medical Sciences ,Beijing 100102, China)

ABSTRACT Objective To compare the clinical efficacy between closed reduction combined with semi-circular external fix-
ator and minimally invasive percutaneous plate osteosynthesis (MIPPO) in the treatment of middle anddistal tibia fractures.
Methods The clinical data of sixty patients with middle and distal tibia fractures admitted between January 2019 and Novem-
ber 2022, were retrospectively analyzed. These patients were categorized into external fixation group (n=30) and internal fixa-
tion group (n=30). There were 18 males and 12 females in the external fixation group,with an average age of (49.29+2.35)
years old. Among them, 14 patients presented with fractures on the left side,and 16 patients presented with fractures on the
right side. Closed reduction,arched wire,and semi-circular external fixator were used for treatment. There were 20 males and
10 females in the internal fixation group,with an average age of (48.96+1.87) years old. Among them, 15 patients presented
with fractures on the left side,and 15 patients presented with fractures on the right side. MIPPO technique was used for the
treatment. Perioperative parameters,including time injury to surgery,surgical duration,incision length,intraoperative bleed-
ing,time to active activity,and incision healing level ,were compared between the two groups. Clinical outcomes were also as-
sessed , including Johner—Wruhs scores, time to minimum pain-adapted full weight-bearing, visual analog scale (VAS),SF-36
scale ,and complications. Results The external fixation group exhibited a significantly shorter incision length  (1.36+0.86) c¢m

and lower intraoperative bleeding (10.83+5.73) ml compared to the internal fixation group (12.74+3.12) cm and (86.47+
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8.90) ml,respectively (P<0.05). The postoperative active activity time (1.50+0.54) days and minimum pain-adapted full

weight-bearing activity time (108.87+3.43) days in the external fixation group were slightly delayed than the internal fixation

group (1.15+0.98) days and (105.27+3.68) days,respectively (P<0.05). Over a mean postoperative follow-up duration of

(6.23+1.89 ) months,both groups showed improved VAS and SF-36 scale scores. There were no statistically significant differ-

ences in VAS and SF-36 scale scores 1,3,6 months post-operatively between the two groups (P>0.05). The intraoperative sur-

gical time in the external fixation group (35.42+9.31) minutes was shorter than that in the internal fixation group (74.22+7.81)

minutes (P<0.05). There was no intraoperative vascular or nerve injury, nor postoperative skin necrosis in the external fixation

group. However, skin necrosis was observed in 6 patientsin the internal fixation group,representing a statistically significant

difference  (P<0.05). Conclusion Both external fixation and plate internal fixation are effective methods for the treatment of

middle and distal tibia fractures. External fixation exhibits the advantage of less surgical trauma and a lower incidence of com-

plications.
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Tab.1 Comparison of general data of patients with middle and lower tibia fractures between the two groups
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Tab.3 Comparison of perioperative data between two groups of patients with middle and lower tibia fractures
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Tab.4 Comparison of secondary indexes between the two groups of patients with middle and lower tibia fractures at different

times after treatment (x+s)
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Tab.5 Comparison of imaging evaluation between the two groups of patients with middle and lower tibia fractures
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Fig.1 MA 29-year-old male patient, with the spiral fracture of the middle and distal part of the left tibia, underwent closed reduction and external fixa-

tion 1la. Pre-operative AP and lateral X-ray films 1b,1c. AP and lateral X-ray films 1 d and 5 months post-operatively, showed good fracture reduction

and alignment, with satisfactory positioning of the external fixator ~1d. Post-operative appearance
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