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Role of the distal fourth fixation factor in treatment of unstable femoral intertrochanteric fractures with intramedullary nails

FAN Zhen-yu, DING Chen, GE Xin-yu, JI Fang, TANG Hao®
Department of Orthopaedic Trauma, Changhai Hospital, Naval Medical University (Second Military Medical University), Shanghai
200433, China

[Abstract] Objective To investigate the role of the distal fourth fixation factor in the treatment of unstable femoral
intertrochanteric fractures with intramedullary nails. Methods A total of 108 patients with unstable femoral intertrochanteric
fractures (AO type: A2.2-A.3.3) treated from Jun. 2014 to Jun. 2018 in our hospital were selected and divided into three
groups. The injury was fixed with short intramedullary nails and had matched medullary cavity in group A (n=42). The
injury was fixed with short intramedullary nails and had mismatched medullary cavity in group B (n=40). The injury was
fixed with long intramedullary nails in group C (n=26). Operation time, intraoperative blood loss, fracture healing time,
postoperative complications and clinical efficacy were compared among the three groups. The efficacy was evaluated by the
Harris hip score. Results There was no significant difference in the age, gender composition, or causes of injury between
groups (P>0.05), but there was statistic difference in the AO type between groups (P<<0.01). The operation time of group
A was (62.26+31.03) min, which was significantly shorter than that of group C ([ 89.54426.70 ] min, P<<0.05), but not
statistically different from group B ([ 64.53429.22 ] min, P>0.05). The amount of intraoperative bleeding in group A was
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(149.19445.97) mL, which was significantly less than that in group C ([230.77%57.40 | mL, P<<0.05), but not statistically
different from group B ([ 153.43+40.30] mL, P>0.05). The fracture healing time in group B was (14.10£2.22) months,
which was significantly longer than that in group A ([ 11.4342.95] months) and group C ([ 12.35+4.47 ] months, P<<0.05).
At the last follow-up, the Harris score in group B was 77.33 +8.18, which was significantly lower than that in group A and
C (85.52410.76, 89.12+9.14, P<<0.05). Two patients in group A developed coxa vara. Eight patients had lost restoration
in group B. No complications occurred in group C. There was significant difference in the incidence of complication among
the three groups (Fisher exact test, P=0.013). Conclusion The technique using the distal fourth fixation factor can reduce

the complications of unstable femoral intertrochanteric fractures such as postoperative loss of restoration and internal fixation

failure, shorten the fracture healing time, and achieve early weight-bearing exercise.

[Key words] intertrochanteric fracture; unstable fracture; short intramedullary nail; long intramedullary nail; the distal

fourth fixation factor
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Fig1 Schematic diagram of four point fixing theory

A: Diagram showing the “ideal” three-point proximal femoral
fixation; B: Diagram showing the “ideal” distal fourth fixation
factor. M Tip-apex distance; @ Lateral cortex; @ Greater
trochanter; @ The stability of the distal end of intramedullary nail
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Tab 1 Comparison of baseline characteristics of patients with unstable femoral intertrochanteric fracture

Age (year),

Group N !
x*ts

Gender n Cause of injury n  AO fracture classification n

Male Female Falling Accident A2.2 A2.3 A3.1 A3.2 A3.3

Short intramedullary nail cavity matching 42 71.00+8.49
Short intramedullary nail cavity mismatching 40 73.68+7.05
26 73.35%7.17
F=1.427
0.245

Long intramedullary nail
Statistic

P value

19 23 29 13 20 18 4 0 0
22 18 31 9 19 16 4 1 0
12 14 19 7 0 5 5 15 1
¥ =0.898 ¥'=0.745 ' =>58.104

0.638 0.689 <0.01

AO: Association for the Study of Internal Fixation
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Tab 2 Comparison of operative indexes and curative effect of patients with unstable intertrochanteric fracture of femur

Group Oper.atioil time Intraoperativei blood .Fracture healing Har{is score Fai%ure of
(min), x5 loss (mL), x*s time (month), x*s xts operation 7 (%)
Short intramedullary nail cavity matching 42 62.264+31.03  149.19+45.97 11.43£+2.95 85.52+10.76 2 (4.76)
Short intramedullary nail cavity mismatching 40 64.534+29.22  153.43+40.30 14.104+2.22"  77.33+8.18 8 (20.00)"
Long intramedullary nail 26 89.54+26.70° 230.77+57.40° 12.35+4.47%  89.12£9.14° 0"
Statistic F=7.898 F=28.284 F=17.473 F=13.977 Fisher exact test
P value 0.001 <0.01 0.001 <0.01 0.013

"P<<0.05 vs short intramedullary nail cavity matching group; “ P<<0.05 vs short intramedullary nail cavity mismatching group
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Fig2 A 76-year-old male patient with intertrochanteric fracture of femur caused by falling had
coxa vara 3 months after treatment with short intramedullary nail
A: Preoperative anteroposterior radiograph confirmed fracture; B: Anteroposterior radiograph of fracture after operation;

C: Anteroposterior radiograph of fracture at 3 months postoperatively
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Fig3 A 74-year-old male patient with intertrochanteric fracture of femur caused by falling had intramedullary
nail head and neck retreated 3 months after treatment with short intramedullary nail
A: Preoperative anteroposterior radiograph confirmed fracture; B: Anteroposterior radiograph of fracture after operation;

C: Anteroposterior radiograph of fracture at 3 months postoperatively
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Fig4 A 78-year-old male patient with intertrochanteric fracture of femur caused by falling had coxa vara

6 months after treatment with short intramedullary nail

A: Preoperative anteroposterior radiograph confirmed fracture; B: Anteroposterior and lateral radiograph of fracture after operation;

C: Anteroposterior radiograph of fracture at 3 months postoperatively; D: Anteroposterior and lateral radiograph of fracture at

6 months postoperatively
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