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Extended proximal femoral nail anti—rotation with or without cerclages for femoral intertrochanteric and subtrochanteric
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Abstract: [Objective| To investigate the clinical outcomes of extended proximal femoral nail anti-rotation (PFNA) with or without cer-
clages for femoral intertrochanteric and subtrochanteric fractures. [Methods]| A retrospective study was done on 26 patients who received
open reduction and internal fixation (ORIF) for femoral intertrochanteric and subtrochanteric fractures in our department from February
2018 to June 2020. According to the surgeon—patient discussion preoperatively, 13 patients had the fractures fixed by extended PFNA
alone (non—cerclage group), while other 13 patients were fixed by extended PFNA combined with steel wire cerclages (cerclage group). The
documents of perioperative period, follow—up and images were compared between the two groups. [Results] All patients in both groups had
corresponding surgical procedures performed successfully. Although the non—cerclage group consumed significantly less total incision
length [(8.4+1.7) em ws (12.3£2.9) em, P<0.001], intraoperative fluoroscopy times [(49.2+21.5) times vs (62.6+15.3) times, P<0.001] than
the cerclage group, the cerclage group resumed partial weight bearing activity significantly earlier than the non—cerclage group [(29.0+7.2)
days vs (59.7+£14.8) days, P<0.001]. The VAS and Harris scores, as well as hip extension—flexion range of motion (ROM) and internal-exter-

nal rotation ROM significantly improved over time in both groups (P<0.05). The cerclage group proved significantly superior to the non—cer-
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clage group in terms of VAS score [(5.6+0.7) vs (7.3 £1.0), P<0.001], Harris score [(64.7%8.3) vs (53.1+9.6), P<0.001], hip flexion—exten-
sion ROM [(83.2+18.9)° vs (54.7+22.3)°, P<0.001], and internal-external rotation ROM [(46.4+13.7)° vs (35.8+15.1)°, P=0.017] 1 month
postoperatively, as well as Harris score [(82.9+7.6) vs (69.5+10.3), P<0.001] 6 months postoperatively. Regarding imaging, the cerclage
group proved significantly superior to the non—cerclage group in fracture reduction quality based on Baumgaertner’s criteria [excellent/good/
poor, (11/2/0) vs (3/4/6), P=0.002]. Compared with those preoperatively, the femoral shaft—neck angle (FSNA) and bilateral femur length dis-
crepancy (BFLD) was significantly improved in both groups 1 week after operation and at the last follow—up (P<0.05). The cerclage group
proved significantly better than the non—cerclage group in terms of FSNA [(125.8+7.7)° vs (117.4£12.3)°, P=0.047] and BFLD [(3.0+2.1)
mm vs (4.8+3.4) mm, P=0.049] at the latest follow—up, regardless of insignificant difference in fracture healing between the two groups (P>
0.05). [Conclusion] The extended PFNA combined with wire cerclages is considerably better in clinical consequences over the extended
PFNA alone for treatment of femoral intertrochanteric and subtrochanteric fractures.

Key words: femoral intertrochanteric and subtrochanteric fractures, open reduction and internal fixation, proximal femoral nail anti—

rotation, cerclage
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Table 1. Comparison of preoperative general data between the

two groups
7 4]
o T
Y (B, T ) 61.6+5.6 59.1%5.2 0.058
TR (], H1) 716 8/5 1.000
BMI (kg/m’, X +s) 23.4+4.5 22.9+4.7 0.551
BOTEFAREIE d, x25)  3.1x1.9 2.8+2.2 0.708
M (B, 2erA) 4/9 5/8 0.709
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Table 2. Comparison of periperative data between the two groups

sk RFLA ARARFLLH P
(n=13) (n=13)

FARBFE] (min, % +s) 67.5+14.7 62.0+11.7 0.051
YITRKSE (em, 7 +5) 12.3£2.9 8.4+1.7  <0.001
AR (ml, % =) 2943+40.6  271.2+49.7 0.053
ARAFEIREL (d, x +s5) 62.6+15.3 492+21.5  <0.001
Yt @a (o, H/2m) 13/0/0 13/0/0 ns
FEBERTIR] (d, 7 +5) 14.7+4.6 14.945.0 0.769
P JIT0, %) 3.320.5 3.2+0.6 0.334

x3 MARERBHAR (r+5) SHE

Table 3. Comparison of follow—up data between the two groups

(X +s)
- LA RARHLA P
(n=13) (n=13)
o ST TG B 1] (d) 29.0+7.2 59.714.8  <0.001
VAS P43 (43)
U NEREE! 5.6+0.7 73+1.0  <0.001
AR5 6 A 2.120.7 2.3+0.5 0.052
ERIi] 1.0£0.3 1.1x0.3 0.508
P1E <0.001 <0.001
Harris 1143 (43)
P NEREE! 64.7+8.3 53.1:9.6  <0.001
ENELRE! 82.9+7.6 69.5+10.3  <0.001
ERIN ] 90.6+5.7 85.8+7.6 0.051
PAE <0.001 <0.001
HEAH—JE ROM (°)
RJF 14H 83.2+18.9 54.7+22.3  <0.001
KI5 6 1A 134.6+21.4 123.1+26.1 0.072
ERVivi] 142.4+13.2 138.8+17.6 0.407
PAE <0.001 <0.001
#HEN-FIIE ROM (°)
VNEREE! 46.4x13.7 35.8+15.1 0.017
RIE 6 ™A 68.3+11.2 58.7+18.9  0.054
ERIi] 75.9+7.4 69.5+14.6 0.109
P1E <0.001 <0.001
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Table 4. Comparison of radiographical data between the two

groups
foks LA ARHHFHLZH Pl
(n=13) (n=13)
Baumgaertner 5 {34 (1,
R 11/2/0 3/4/6  0.002
T (°, % +s)
AR 103.3+17.6  104.4+159  0.611
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ER/ ] 1258477  117.4+123  0.047
P{H <0.001 <0.001
BB 22 (mm, 7 +s)
Nl 22.4+13.5 21.9+142  0.814
Y NERUL] 2.7+1.3 3.9+3.5  0.128
R 3.0+2.1 48+34  0.049
P <0.001 <0.001
HAREITRA (1] (%)] 0.202
<12 JH 2(15.4) 2 (15.4)
12~26 Jf 11 (84.6) 7 (53.8)
=26 J# 0(0.0) 4(30.8)
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Figure 1. A-25 years—old female. la: Preoperative anteroposterior (AP) X-ray showed a left intertrochanteric and subtrochanteric frac-

tures of the femur, met Seinsheimer type V; 1b: Preoperative 3D CT reconstruction AP view showed that the fracture line extended from
the greater trochanter to the subtrochanteric area; 1c: Preoperative 3D CT reconstruction lateral view showed that the distal part of the
fracture was displaced anteriorly, and an isolated bone block was displaced posteriorly from the main segment; 1d: During the operation,
as the separated subtrochanteric fracture fragments were bound with steel wire cerclage, primary fracture reduction achieved with proper
alignment of the femur; le: Intraoperative AP view of fluoroscopy showed that the medial and lateral cortices recovered anatomical align-
ment after a lengthened PFNA was placed; 1f: Intraoperative lateral image showed that the anterior and posterior displacement of the
fracture mass was corrected with the effective wire cerclages; 1g, 1h: The AP and lateral radiographs of the left hip 6 weeks after opera-
tion showed that the fracture reached anatomical reduction, with good femoral alignment, implants in proper position, and local callus for-

mation in some extent.
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