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Application of intermittent flap opening in L-shaped surgical incision of calcaneal fracture

MING An-shi,CHENG Guo-xiang,ZHU Deng-feng,LIU Yong-guo ,WANG Jie ,LI Hong-jun (Department of Orthopaedics ,
Jianghan University Affiliated Huangpi People s Hospital ,Wuhan 430300, Hubei, China)

ABSTRACT Objective To explore clinical effect of intermittent flap opening technique in L—shaped incision of calcaneal
fracture. Methods From January 2017 to January 2019,48 patients with Sanders type Il to IV calcaneal fractures were treated
by open reduction and internal fixation. According to different flap opening techniques, the patients were divided into control
group and observation group,24 patients in each group. In observation group,there were 17 males and 7 females, aged from 20
to 60 years old with an average of (45.12+9.56) years old ;7 patients were type Il , 10 patients were type Ill and 7 patients were
type IV according to Sanders classification; 3 patients were C0, 16 patients were C1 and 5 patients were C2 according to Tsch-
erne—Gotzen soft-tissue assessment;treated with intermittent flap technique. In control group,there were 19 males and 5 fe-
males aged from 20 to 60 years old with an average of (47.32+10.67) years old;7 patients were type Il ,11 patients were type
Il and 6 patients were type IV according to Sanders classification ;2 patients were CO, 18 patients were C1 and 4 patients were
C2 according to Tschemc—Gotzen soft-tissue assessment ; treated with static flap opening technique. Operation time, flap retrac-
tion time, changes of Bohler angle and Gissane angle before and after operation at 3 days,and occurrence of incision complica-
tions were observed and compared between two groups. Results All patients were followed up from 3 to 6 months with an aver-
age of (4.52+1.01) months. There were no significant differences in operation time ,changes of Béhler angle and Gissane angle
before and after operation at 3 days between the two groups (P>0.05) ;there was statistical difference in flap retraction time be-
tween two groups (P<0.05). Occurrence of incision complications in observation group was significantly lower than that in con-
trol group (P<0.05). Conclusion Intermittent flap opening technique is superior to static opening technique in reducing inci-
sion complications of lateral "L" approach of calcaneus. Single Kirschner wire opening does not affect the exposure, reduction
and fixation of fracture during operation.
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Tab.1 Comparison of preoperative general data between two groups with calcaneus fracture
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Fig.1 Surgical diagram 1a. Kirschner wire was bent to turn over the flap , articular surface of calcaneus and talus was well exposed ~ 1b. Kirschner wire
rotated backward , and the fracture of posterior calcaneus was well exposed 1e. Kirschner wire rotated forward ,and the calcaneocuboid joint was well ex-

posed 1d. During the C-arm X-ray fluoroscopy , Kirschner wire rotated downward , and the flap had no force  1e. When the plate and screw were implant-

ed after operation , the force on the flap decreased by adjusting the rotation direction of Kirschner wire
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Fig.2 During operation, Kirschner wires were fixed in calcaneus,talus
and cuboid ,and were bent to turn over the flap. Articular surface of calca-

neus and talus was well exposed
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Tab.2 Comparison of operation time, flap drawing time , Bohler angle , Gissane angle before and after operation between two

groups of patients with calcaneal fracture (x+s)
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Fig.3 A 31-year-old male patient with Sanders type IV calcaneal fracture , treated with inter-

mittent flap opening technique  3a,3b,3c. Preoperative calcaneal X-rays showed the com-
minuted fracture of calcaneus and severe collapse of articular surface 3d,3e,3f. Postop-

erative X-rays of calcaneus at 3 days showed calcaneus reduction was good
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Fig4 A 41-year-old male patient with Sanders type IV calcaneal fracture,treated with

static flap opening technique
of calcaneus and severe collapse of articular surface

calcaneus at 3 days showed calcaneus reduction was good
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