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Correlation between Anterior and Posterior Obliquity of the Sliding Lag Screw and
Stability in Unstable Intertrochanteric Fractures

Kyu Hyun Yang, M.D., le Hyun Yoo, M.D., Dong Joo Rhee, M.D., Jung Hoon Won, M.D.,
Dae Ya Kim, M.D., Dong Sik Sim, M.D.

Department of Orthopaedic Surgery, Yongdong Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Purpose: To investigate the characteristics of the sliding pattern of the proximal fragment (head and neck) in unstable intertrochanteric fractures,
which were fixed with a dynamic hip screw(DHS) with anterior to posterior or posterior to anterior insertion angle in the axial view.

Materials and Methods: AO type A2.1 intertrochanteric fracture was reproduced in 10 proximal femur model (Synbone, Malans, Switzerland).
Five fractured models were reduced and fixed using DHS with anterior to posterior insertion angle (group 1) and five models were fixed with
posterior to anterior angle (group 2). Load of 500 N (30 cycles) was applied to the fracture fragment-plate complex using Instron 6022. Data on
the distance of sliding and the angle of rotation of the proximal fragment were collected and analyzed.

Results: No significant difference was noted statistically in the distance of sliding between the two groups (p=0.92). However, the mean angle of
rotation was 13.4° and 8.0° in group 1 and 2, respectively and the difference was statistically significant (p=0.012). Anterior cortical fracture of
distal fragment was noted in 3 cases of group 1. There was no fracture of the anterior cortex in group 2.

Conclusion: In unstable intertrochanteric fracture, the insertion angle of the lag screw in axial view does seem to play a role in the fate of
bone-plate complex. Early eccentric contact of both fragments caused rotation of the proximal fragment in all cases and anterior cortical fracture
of the distal fragment in 3 cases of group 1.

Key Words: Femur, Intertrochanteric fracture, Dynamic hip screw, Insertion angle
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Fig. 1. Insertion point of the guide pin.
oJg] 7HA] 7Fsdt Zda) olol tigk sAAS A A|sH T (A) Lateral aspect of the femoral model; Insertion point was mar-

. ked on 4mm ahead of (group 1) or behind (group 2) the mid-line
D, Gk 1 AR ARl 1oL RS Y ot o o

AR & e =

EEF ol $1x1gE AA UAke] Etip) -

g B7FeE AFgoe] Wol LR HoH?
2]

A AEI A ALY 9x|o)t) (B) Superior aspect; The end of the guide pin was protruded to the
Bo] olxe] femoral head at the designated point 6 mm ahead of (group 2) and
behind (group 1) the center.
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Fig. 2. Unstable intertrochanteric fracture (AO type A2.1).
(A) Anterior aspect.

(B) Medial aspect.

(C) Posterior aspect.

anterior posterior  anterior posterior

(B)

Fig. 3. The position of lag screw in femoral head & neck.
(A) Group 1 (anterior to posterior).
(B) Group 2 (posterior to anterior).

s Slv F =AMl JOoHA AR =EE T, &
W0 AR 7F A4 By FEje] =do|tt Falel| u}
& 27 A=E &olat sh] el 9 =] s
o] W & ool - ZFow ARt =do] e
W oAl A YAbel S aE53S Aska A v
AEA S AAsHATh A YAk =5 2 A5 9
25 #Rlst] flste] A & G SR A9 3 S
S FAI (Fig. 3). Ft FebE tEE el 157 7
L7182 TIA RS FH5ES Adete] dEs-v5= 5%
A Instron 6022(Instron Ltd, High wycombe, England)l] “&-=}
3k % 500 N¢] 4-3}& 30 mm/min head down velocity= %

Fig. 4. Bone-plate complex applied on the Instron 6022. (F=500N,
Cycle=30 times, Head down velocity=30 mm/min)

Fig. 5. The method measuring the rotation angle of proximal
fragment using 2 K-wires.

(A) anterior aspect.

(B) medial aspect.

303] 718kt (Fig. 4).
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Fig. 6. The sliding pattern of group 1.
(A) anterior aspect.

(B) medial aspect.

(C) posterior aspect.

Fig. 7. The sliding pattern of group 2.
(A) anterior aspect.

(B) medial aspect.

(C) posterior aspect.

el 5 SHolA o] 7 K-AH Alolo] kg S A9 =
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Table 1. Sliding distance of lag screw (mm)

Group 1 (A-P group) Group 2 (P-Agroup)

Pre- Post- Final Pre- Post- Final
-12 -6 6 -14 -4 10
-8 +6 14 -10 -9 1
-8 +8 16 -12 0 12
-8 -3 5 -10 +1 11
-8 -4 4 -12 0 12
Table 2. Rotation angle of proximal fragment
Group 1 (A-P group) Group 2 (P-Agroup)
13° g’
16° 1°
15° 8’
12° 7
1° 6

Al 1A )l A= Febrt T el w9
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