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ORIGINAL ARTICLE

Functional Outcome of Tip Apex Distance in Predicting Implant Failure in
Intertrochanteric Fracture Femur Treated with Dynamic Hip Screw
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ABSTRACT

Objective: To evaluate the importance of tip apex distance in implant failure in intertrochanteric fracture femur treated with
Dynamic hip screw, so that optimum tip apex distance should maintain to decrease the implant failure in intertrochanteric
fracture femur treated with DHS.

Study Design: It was a descriptive cross sectional study.

Study Setting and Duration: Patients were selected from orthopedic unit of Nishtar Hospital, Multan, from July 2020 to June
2021.

Methodology: All patients meeting the inclusion criteria who presented with a femur fracture were included in the analysis.
SPSS version 24.0 was used to analyse the data. Quantitative data analysis was done using means and standard deviations
like age and tip apex distance. Categorical variables like gender, functional outcome and implant failure was calculated and
presented as frequency and percentage.

Results: A total of 81 patients with mean age of male patients were 38.51 and SD was 11.79, similarly in female patients mean
age was 41.87 and SD 11.60. Mean tip apex distance in male was 16.08 and SD 8.49, in female mean tip apex distance was
15.40 and SD 9.368. Tip Apex distance was < 25 cm in 61 (75.3%) patients and >25 cm in 12 (24.7%) patients. As concern to
the outcome variable (implant failure) 12 (14.8%) patients were having implant failure and 69 (85.2%) patients were having
successful outcomes.

Practical implication: The use of Dynamic Hip Screw in Intertrochanteric Fracture Femur treated would show improved clinical
results and fewer hardware failures

Conclusion: Tip Apex distance is a valuable measurement in dynamic hip screw fixation of Intertrochanteric fracture femur.
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INTRODUCTION

Elderly adults, particularly those living in Europe, are prone to low-
energy intertrochanteric femur fractures.! Due to rising life
expectancy, international travel, and the development of diagnostic
modalities including digital radiography, computed tomography,
magnetic resonance imaging, and radionuclide (DEXA) scanning,
the disease's prevalence is also rising in Asia and other emerging
countries.? When the medial wall of the lesser trochanter is still
intact following an intertrochanteric fracture, the dynamic hip screw
(DHS) is the most common and effective method of treatment.®*

Since the 1960s, dynamic hip screw management has been
considered the gold standard for treating femoral intertrochanteric
fractures. Some alternative surgical techniques and latest devices
are available but DHS is still most successful and frequent
technique.® Deep insertion of implant, impaction and compression
are main advantages of DHS, but in cases of unstable fracture it is
still a challenge for surgeons. TAD can be measured on AP and
lateral views by screw length (from its tip to the top of the femoral
head) plus screw diameter (in millimetres).5”

This procedure allows the slide of screw within barrel that
leads to the compression at fracture site during weight bearing.®°
In previous published literature DHS failure was reported up to
13%, but in recent studies this ratio decreased to 6.8% gradually.
In 1995 1% time describe the concept of Tip Apex Distance in
management of intertrochanteric fracture management which was
accepted as good marker for procedure in 1997.%° It was
recommended that TAD should be < 25 mm to prevent the implant
failure or DHS cut out which is common if screw position is away
from tip of head of femur.%1°

To the best of our knowledge there is dearth of local
published literature on this topic. The objective of this study is to
highlight the therapeutic efficacy of the tip apex distance as an
important predictors of cut-out of the lag screw that was used for
the purpose of stabilizing an unstable fracture of the
intertrochanteric region of the hip. Consequently, this research

might be useful in establishing prevention and treatment
measures.

METHODOLOGY

Study Design: Descriptive case Series study.

Study Setting: Orthopedic unit of Nishtar Hospital, Multan
Duration: 1 Year from July 2020 to June 2021

Sample Size: By using WHO sample size calculator, sample of 81
is calculated at confidence level 95%, power of the study 80%
margin of error 5%.

Inclusion Criteria: Patients of age 20 — 60 years, both genders,
intertrochanteric fracture and treated with DHS were enrolled
Exclusion Criteria: Patients having fractures treated conservatively
(without surgery), basic cervical or sub trochanteric fractures
(detected on X-Ray) and transverse fractures at the level of the
lesser trochanter were excluded from the study.

Methodology: This descriptive case series study was conducted
at department of Orthopaedic Nishtar Hospital, Multan in one year
duration from July 2020 to June 2021. The study's conduct was
sanctioned by the hospital's ethics committee. Patients gave their
written consent after being fully informed of the risks and benefits
of the study. Data was coded with study ID numbers to remove
bias. Same surgeon performed all surgeries.

Antibiotic and deep vein thrombosis prophylaxis was given
pre-operatively. Patients were shifted to Operation Theater with
two large bore intravenous lines on dorsal sides of hands. Whole
surgical procedure in all patients was performed by the same team
of surgeons under spinal anesthesia. Researcher was the part of
surgical team in all cases. After completion surgery patients were
shifted to recovery room. Patients were discharged at 2™ post
operative day and advised for follow up to three months. On every
follow up visit mobility level of patients was assessed and
recorded. Radiographic outcomes diameter, correction angle and
TAD was measured. As end points, the radiographs were
evaluated for union, nonunion, and screw cutout.
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All patients meeting the inclusion criteria who presented with
a femur fracture were included in the analysis. SPSS version 24.0
was used to analyse the data. Quantitative data analysis using
means and standard deviations like age and tip apex distance.
Effect modifiers such as gender and age were controlled by
stratification taking P value <0.05 as significant.

RESULTS

A total of 81 patients included in the study, in this study mean age
of male patients were 38.51 and SD was 11.79, similarly in female
patients mean age was 41.87 and SD 11.60. As concern to the
gender 51 (63%) were male and 30 (37%) were female. Mean
duration of fracture in male patients was 3.22 and SD 1.94, in
female mean duration was 3.73 and SD 2.363. Mean tip apex
distance in male was 16.08 and SD 8.49, in female mean tip apex
distance was 15.40 and SD 9.368 (Table-1).

Tip Apex distance was < 25 cm in 61 (75.3%) patients and
>25 cm in 12 (24.7%) patients. As concern to the outcome variable
(implant failure) 12 (14.8%) patients were having implant failure
and 69 (85.2%) patients were having successful outcomes (Table-
2). When compared to fractures with poor reduction and a cutoff
percentage of 55.56 percent, all fractures with good reduction had
a superior prognosis.

Table-1: Demographics

Characteristics Mean +SD
Age of patients 39.75+ 11.766
Male 51 (63.0%)
Female 30 (37%)
Duration of fracture 3.41+2.108
Tip Apex Distance 15.83+8.773
Implant Failure 12 (14.8%)
Table-2: Association of Implant failure with Tip Apex Distance
Implant Failure Tip Apex Distance P Value
<25cm 225 cm 0.000
Yes 3 9
No 58 11
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Figure I: clarifying the relationship between fracture reduction and cutoff
frequency.

Figure 1I: In a case of TAD > 25mm, a radiograph depicts a screw cutout

DISCUSSION

In these days, there is no clear suggestion regarding tip apex
distance measurements and implant failure of DHS. In a study
Firas et al'! reported that TAD is a predictor of good and bad
outcomes and implant failure of femoral intertrochanteric fracture
managed with dynamic hip screw technique. In his study 71.4% of
patients were having TAD <25 mm but implant failure was
observed in only 1 patient.

Baumgaertneret al*? concluded that increase in TAD is
associated with increase rate of cut out. Similarly, Parker et al
concluded that cut out is more frequent in in cases with >25 mm
TAD either seen on superior, posterior, anteroposterior or lateral
radiographs. Cut out incidence is decreased from 13% to 6.8% in
recent years.

Hsueh et al** conducted a study on 937 patients and
concluded that tip apex distance is a strong predictor of implant cut
out, 6.8% of patients of his study found with cut out. He also
suggested that fracture pattern is also contributing factor. In
another study Guvenet al*® reported that TAD is an important
factor that can predict implant failure in DHS procedure especially
intertrochanteric fracture.

Another study conducted by Walton et al*® reported contrast
finding that there was no association between TAD and implant
failure of DHS, using DHS there was no effect of TAD. Another
similar study was carried out by Geller et al*’ on tip apex distance
as predictor of implant failure and concluded that TAD above
25mm is a strong predictor of screw cut out. Out of 46
Intertrochanteric fracture 8.5% patients were having implant failure.

Umair et al*® conducted a similar study on tip apex distance
and concluded that DHS is highly acceptable procedure for this
fracture and TAD above 25mm is associated with high implant
failure ratio. Sidhu et al*®*conducted a study on this TAD
measurement as predictor of implant failure and concluded that
TAD above 30mm associated with 36% cut out and TAD above
35mm is associated with 60% cut out. Recent literature on this
topic concluded similar finding about TAD and DHS fixation, 25mm
or above TAD predict cut through lag screw®.Many cases of
revision surgeries are performed due to increased TAD than
25mm?t,

CONCLUSION

Tip Apex distance is a valuable measurement in dynamic hip
screw fixation of Intertrochanteric fracture femur. Tip apex distance
>25mm is a strong predictor of implant failure in after dynamic hip
screw fixation.
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Limitations: Most of patients in our study belongs to remote areas
of Punjab Pakistan they didn’t allow pictures of procedure and
outcomes, they lost their follow up or delay in follow ups are main
limitations of our study.

Recommendations: Further studies on large sample size and
multicenter analysis required along with awareness programming
of early diagnosis and treatment of colorectal carcinoma are
recommended.
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