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Research progress of augmentation plate for femoral shaft nonunion after
intramedullary nail fixation
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[ Abstract] Objective To review the history, current situation, and progress of augmentation plate (AP) for
femoral shaft nonunion after intramedullary nail fixation. Methods The results of the clinical studies about the AP in
treatment of femoral shaft nonunion after intramedullary nail fixation in recent years were widely reviewed and analyzed.
Results The AP has been successfully applied to femoral shaft nonunion after intramedullary nail fixation since 1997.
According to breakage of the previous nailing, AP is divided into two categories: AP with retaining the previous
intramedullary nail and AP with exchanging intramedullary nail. AP is not only suitable for simple nonunion, but also for
complex nonunion with severe deformity. Compared with exchanging intramedullary nail, lateral plate, and dual plate, AP

has less surgical trauma, shorter healing time, higher healing rate, and faster returning to society. However, there are still
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some problems with the revision method, including difficulty in bicortical screw fixation, lack of anatomic plate suitable

for femoral shaft nonunion, and lack of postoperative function and quality of life assessment. Conclusion Compared

with other revision methods, AP could achieve higher fracture healing rate and better clinical prognosis for patients with

femoral shaft nonunion. However, whether patients benefit from AP in terms of function and quality of life remain

uncertain. Furthermore, high-quality randomized controlled clinical studies are needed to further confirm that AP are

superior to the other revision fixations.

[ Key words] Femoral shaft fracture; augmentation plate; intramedullary nail; nonunion
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Tab.1 Clinical study of AP with retaining the previous intramedullary nail for femoral shaft nonunion

e AL A
| s o WU e G A
SCHk B (%) () Autologous  Fracture (H) .
Reference n Mean age A A EWHEAREM FEgER I:'ollow-up bone grafting healing Mean healing
(years) Hypertrophic Oligotrophic Atrophic time (months) rate (%) time (months)
Ueng %5 17 34 10 0 24 ~48 7 100 7
Ueng %2 5 25 NM NM NM 24~36 3 100 5.4
Choj & 15 368 1 14 0 423 15 100 7.2
Nadkarni 25 7 487 NM NM NM 14.7 7 100 6.9
Said 4P 14 42 NM NM NM 26 9 100 4.3
Birjandinejad % 25  NSR NM NM NM >12 NSR 100 NSR
Chen %54 50 44 13 NM 28 76 50 100 6
g ) 9  NSR NM NM NM NSR NSR 100 NSR
Gao 409 13 389 0 4 9 14 13 100 7.5
Hakeos %7 426 0 3 17.9 100 6.3
Ye 2508 48.5 2 0 15.3 4 100 5
Lin %P 22 343 9 7 17.2 13 100 55
Park £ 39 419 9 0 30 24.8 38 97.4 6.1
EER S 21 377 10 4 7 23.9 21 100 9.1
Chiang %1 30 505 5 18 7 NM 17 96.7 4.1
Jhunjhunwala £ 40 35 14 NM 24 12 24 97.5 4
Vaishya 214 16 36 12 4 9.6 4 100 6.25
Park 4] 11 475 11 0 NM 0 100 NSR
1:: NSRIGHFFE TN A B E G 20 KBS AE RE IS R, STk OCTIRE 3845 B 4 & ;. NM FEIHFE AT A

AR LR R BLAAA A
Note: NSR (Not Separately Reported ) means that multiple sites of long bone nonunion were involved in one study (such as femur, humerus, or
tibia), and part of information about femoral nonunion were not separately reported; NM (Not Mentioned) means that some information about
the patients included in one study were not mentioned
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Tab.2 Clinical study of AP with exchanging intramedullary nail for femoral shaft nonunion

: A B R
B Sonmmimi BRI ) R BITRGE 00 RSN 1)
Reference . Meanage JEKE  HRARE B4 o0 D bone ) time (monthy)
(years) Hypertrophic Oligotrophic Atrophic grafting
Ekere 250 4 383 NM NM NM NM NM 100 NM
Wang 2552 21 40 11 0 10 NM NM 100 6
Yang %" 3 39 0 0 3 37 3 100 13
Verma %% 15 437 NM NM NM 12,6 15 100 5.2
Sancheti 25" 70 40.7 46 0 24 37.4 70 100 4.1

TE: NM SERFFIT A 1SS R e R LA S 34

Note: NM (Not Mentioned) means that some information about the patients included in one study were not mentioned
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Tab.3 Clinical comparative study of AP versus other operative methods for femoral shaft nonunion
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Note: NM (Not Mentioned ) means that some information about the patients included in one study were not mentioned
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