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대퇴골 간부 및 경부 동시골절에 대한 역행성 골수정을 이용한 치료
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Retrograde Intramedullary Nailing for the Treatment of
Ipsilateral Femoral Shaft and Neck Fracture
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P u r p o s e : To evaluate the results of the operative method for ipsilateral femoral shaft and neck 
fractures using retrograde nailing technique. 
M a t e r ia ls  a n d  M e t h o d s :  Seventeen fractures (sixteen patients), followed-up more than 1 year, 
were included in this study. There were 14 men and 2 women, and the mean age was 44 years-old. 
According to the W inquist-Hansen classification, type II was most common with 11 cases. In femoral 
neck fractures, type B was most common with 13 cases according to AO-O TA classification and 
6 of them were type II in G arden stage. After retrograde nailing of femoral shaft fractures, neck 
fractures were fixed by cannulated screw or dynamic hip screw. 
R e s u lt s :  The average time for union of shaft fractures was 27.3 (14-60) weeks. Nonunion occurred 
in five patients, who required bone grafts or changes of fixation. The average time for union of 
neck fractures was 11 (8-12) weeks. All united, except for one case of nonunion with avascuar 
necrosis, which was a Garden stage IV  fracture. Functional results using Friedman-W yman criteria  
were good in 16 cases, and fair in one. The only fair result was nonunion of the femoral neck, which 
had the joint arthroplasty.
C o n c lu s io n :  Although the union rate of femoral shaft must be improved, retrograde nailing can 
provide an easy fixation and a favorable result for ipsilateral femoral neck fractures. 
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Fig. 1. A 25-year-man suffered bilateral femoral fractures (A). Although the 
fracture of femoral neck was not evident on plain radiograph (B). Axial CT 
images showed it (arrows, C). Retrograde femoral nailing without reaming 
was done on the both femurs (D). After nailing, a vertical fracture line was 
seen on the right femoral neck (E). Then, three screws were fixed (F). At 
4 month after operation, all fractures healed uneventfully (G & H).
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Table 1. Ipsilateral Femoral Shaft and Neck Fractures Treated by Retrograde Nailing Method󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
Neck fracture Shaft fracture

No Age ISS Associated fractures 󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏 󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏 Function
Type Union time Type Union time󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏

 1 26 14 None B/1  8 A3/3 Nonunion Good
 2 41 21 C-tibia B/1 10 A3/2 20 Good

 3* 43 16 C-femur, tibia B/1 10 A3/2 20 Good
 4* 43 16 C-femur, tibia B/1  8 A3/1 20 Good
 5 37 21 C-femur B/2 10 B2/3 Nonunion Good
 6 25 29 C-femur, PCL B/2 10 B1/3 28 Good
 7 45 21 C-femur, both tibia B/2 12 A3/2 60 Good
 8 60 21 Wrist, patella B/2 12 A3/2 14 Good
 9 30 24 Both tibia B/2 12 A3/2 20 Good
10 41 19 Tibia, patella B/2 10 A3/2 20 Good
11 32 32 Contra femur B/3 12 A3/2 20 Good
12 34 36 Contra femur B/4 16 C2/4 26 Good
13 60 17 None B/4 Nonunion A2/2 Nonunion Fair
14 77 27 Patella, forearm A 10 A3/2 40 Good
15 55 21 C-tibia A 12 A3/2 Nonunion Good
16 44 29 Foot, wrist A 12 A3/2 40 Good
17 53 22 None A 12 C2/4 Nonunion Good

󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
Mean 44 yrs 22.7 11 weeks 27.3 weeks

󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏󰠏
*No 3 and 4, The same patient. In associated fracture, C means contralateral side; Neck fracture type, AO-OTA classification/Garden 
classification; Shaft fracture classification, AO-OTA classification/Winquist-Hansen classification; Function, according to criteria of Friedman and
Wyman.
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A B C D

Fig. 2. A 60-year-old man had a 
femoral shaft fracture and a severely 
displaced femoral neck fracture on the 
right leg (A). Retrograde nailing was 
done on the shaft fracture, and closed 
reduction was done on the neck frac-
ture with three screws (B). At 3 month 
after operation, the screws of femoral 
neck drew back with nonunion of 
femoral shaft and neck (C). Arthro-
plasty and plate fixation were done 
(D).
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= 국문초록=

목적: 동측 대퇴골의 간부 및 경부의 골절에 대하여 역행성골수정을 이용하여 치료하고 그 효용성과 결과를 
알아보고자 하였다. 
대상및방법: 1년 이상 추시된 17예(16명)의 골절을 대상으로 하였으며, 남자가 14명, 여자 2명이었고, 평균나이
는 44세이었다. 대퇴 간부 골절은 Winquist-Hansen 분류상 II형이 11예로 가장 많았고, 대퇴경부 골절은 
AO-OTA 골절 분류상 B형 13예로 대부분이었으며, 그중 Garden 분류상 II형이 6예가 가장 많았다. 역행성 
골수정을 이용하여 먼저 대퇴골 간부골절을 고정하였으며, 이후 대퇴 경부 골절은 유관나사못 또는 압박 고나사
로써 고정하였다.
결과: 대퇴골 간부 골절은 평균 27.3주(범위, 14-60주)에 유합되었으며, 5예의 불유합은 골이식 또는 다른 고정
법이 필요하였다. 대퇴 경부골절은 평균 11주(범위, 8-12주)에 유합되었으며, 그중 1예의 불유합은 Garden 분류
상 IV형으로 무혈성 괴사를 동반하였다. Friedman-Wyman의 기능적 평가에서 16예에서 양호의 결과를 보였으
며, 보통의 결과를 보인 1예는 대퇴 경부의 불 유합으로 관절 치환술을 시행한 환자였다.
결론: 비록 대퇴 간부 골절 유합률은 향상되어야겠으나, 역행성 골수정을 이용한 고정법은 대퇴 경부골절의 
고정이 쉽고, 우수한 결과를 얻을 수 있는 치료법으로 생각된다.

색인단어: 대퇴 간부 골절, 대퇴 경부 골절, 역행성 골수정
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