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Augmenting locking plate with autologous bone graft for the treatment of nonunion of long bone fracture in the lower
extremity with retaining of the original intramedullary nail

WANG Sheng-rui',YU fJin-yang®,WANG Yu-hao',WANG Pei-zhao®,TAN Hong-lue* (1. Henan Univesity of Chinese Medicne
Zhengzhou 450046 ,Henan ,China;2. Knee surgery Center ,Luoyang Orthopedic—Traumatological Hospital of Henan Province ,
Henan Provincial Orthopedic Hospital ,Luoyang 471002 ,Henan ,China)

ABSTRACT Objective To explore clinical effect of attaching locking plate with bone grafting based on retaining the original
intramedullary nail in treating non—union after intramedullary nail fixation of long shaft fractures of lower limbs. Methods A
retrospective study was conducted on 20 patients treated with non-union fractures after intramedullary nailing of long shaft frac-
tures of lower limbs from June 2015 to June 2020. All patients were treated with the original intramedullary nailing and bone
grafting from the iliac bone ,and were underwent open reduction plate internal fixation and bone grafting for old fractures. A-
mong them, 14 were males and 6 were females,aged from 35 to 56 years old with an average of (42.2+9.6) years old. Nine pa-
tients were femoral shaft fracture and 11 patients were tibial shaft fracture. According to characteristics of fracture end
nonunion,6 patients were stable/atrophic,9 patients were unstable/large,and 5 patients were unstable/atrophic. The
nonunion time ranged from 8 to 12 months with an average of (9.8+2.0) months after the initial surgery. Visual analogue scale
(VAS) ,knee range of motion, bone healing time , complications and fracture-end healing were recorded before and at the latest
follow-up. Results All patients were followed up for 18 to 48 months with an average of (36.3+10.5) months. The incision of
all patients were healed at stage | without complications such as infection or internal fixation ruptur. Healing time of femur and
tibia was (8.5£2.6) months and (9.5+2.2) months. Knee joint motion increased from preoperative (101.05+8.98) ° to postop-
erative (139.35+8.78) ° at the latest follow-up (1=—12.845,P<0.001). VAS decreased from preoperative (5.15+1.72) to post-
operative  (0.75+0.96) at the latest follow-up (¢=11.186,P<0.001). Conclusion On the basis of retaining the original in-
tramedullary nail ,the addition of locking plate internal fixation and autogenous iliac bone grafting have advantages of simple

operation, less trauma,fewer complications and high fracture healing rate. It is one of the effective surgical schemes for the
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treatment of nonunion after intramedullary nail fixation of long bone fracture of lower extremity.
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Fig.1 A 42-year-old male patient with tibial nonunion following open reduction and internal fixation of a closed fracture of the lower segment of the right
tibia and fibula 1a,1b. AP and lateral X-rays at 12 months after the initial fracture showed nonunion of tibial fracture end (unstable/atrophic type)
1c,1d. Postoperative AP and lateral X-rays on the fifth day showed tibial fracture end was fixed with additional plate and iliac bone graft,and the fracture

end was on good alignment 1e, 1f. Postoperative AP and lateral X-rays at 10 months showed the fracture healed well

B2 0,038 % A e h B M M T DD T S A BE Y AT Y IEE AR R AR HEPNET 14T i BRE AT A [ SE I 8 AR R R
2a,2b. HIWCE P ARG LA IEMAL X 27 78 B v A 8 G, 20 o A€ 5144 3 (Z:ﬁ'»/‘&/ﬂﬂj(j!) 2¢,2d. RJ5E S KIEMIL X é’i:h*ﬂ?'ﬁ?ﬁﬂﬁ
BRI AR [0 5 B B R O it B T B AR B 2e, 26 RJT 13 A A IEMIAL X R R BT R B, B irim i &

Fig.2 Patient,male,38-year-old,a closed fracture in the middle of the left femur was treated with open reduction and intramedullary nailing after internal
fixation. The original intramedullary nailing was retained ,and the fracture end was fixed with plate and autogenous iliac bone grafting 2a,2b. AP and
lateral X-rays at 11 months after the initial fracture showed nonunion of the fracture end and loosening of distal locking nail (unstable/hypertrophic
type) 2c¢,2d. Postoperative AP and lateral X-rays on the fifth day showed additional plate fixation,iliac bone grafting and distal pin re-implantation

2e,2f. Postoperative AP and lateral X-rays at 13 months showed fracture line was blurred and the fracture end healed well
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