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Abstract...

Introduction: Femoral morphology can have significant impact on leg-length discrepancy (LLD)
when using conventional cementless stems in Dorr’s type A. The impact when using short stem is not
well known, therefore, this study aimed to analyze the difference in LLD between Dorr’s type A&B
femurs, and to define the risk factors for significant LLD in short stems.

Materials and methods: The digitized radiographs of 208 consecutive unilateral short stem THA
were retrospectively reviewed. LLD, femoral cortical index (FCI), femoral neck resection level, femo-
ral, acetabular, and hip offsets were evaluated. A threshold of LLD > 7 mm was defined as significant
LLD. The subsidence threshold of more than 3 mm was defined as clinically significant.

Results: The mean LLD was 4.44 mm. (-13.41-14.07, 4.4). There was no statistically significant dif-
ference of LLD and femoral neck resection level between Dorr’s type A&B cases, p=0.406 and p=0.18
respectively, whereas there was significantly higher LLD in cases with femoral neck resection level
>5 mm when compared with <5 mm (p=0.01). Sixty-five hips (31.3%) had significant LLD, univariate
and multivariate regression analysis demonstrated that age, Dorr’s type A, BMI had no significant
influence on significant LLD, whereas neck resection level >5 mm did have a statistically significant
influence, (OR 2.20; 95% Cl, 1.2-4.0; p=0.01) and (OR 2.4; 95% Cl 1.3-4.4; p=0.007) respectively.
There was significantly lower LLD in cases with femoral resection level 2-3 mm when compare with
>3.1 mm (p<0.001), with no difference in significant subsidence (p=0.97). There was no stem revision
in this study.

Conclusions: Proximal femoral morphology was not influenced on LLD when using short stems.
Nevertheless, neck resection level >5 mm did have a statistically significant influence with significant
LLD. Neck resection level 3 mm should be more suitable for Asian patients.

Keywords: Total hip arthroplasty; Short stem; Leg-length discrepancy; Metaphyseal anchorage.
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Introduction

Total Hip Arthroplasty (THA) is one of the most performed
and successful procedures to date. Post-operative leg length
equality is highly desirable but is challenging to achieve. Post-
operative Leg-Length Discrepancy (LLD) is associated with pain,
limping, and patient dissatisfaction [1,2]. Many previous studies
have demonstrated that femoral morphology can have a signifi-
cant impact on post-operative LLD, particularly notable when
using conventional cementless femoral stems with metaphyseal
fixation in Dorr’s type A femurs [3-7], which increased the risk
of osteointegration failure and implant loosening [8-10].

Short stem THAs are commonly used in young and active pa-
tients, and have shown excellent results in patients with osteo-
necrosis of the femoral head (ONFH) [11-13] and developmen-
tal dysplasia of the hip (DDH) [14] in our previous studies. The
advantages of these stems include more proximal load trans-
fer which reduces stress shielding, thigh pain, and they pro-
vide better options should revision surgery become necessary
[15]. The Metha stem is designed for metaphyseal anchorage
within the cortical ring of the femoral neck with no diaphyseal
invasion [16], therefore, this stem should not be influenced by
proximodistal dimensional mismatch in Dorr’s type A femur [3].
Few publications have studied post-operative LLD in the short
stems and their risk factors; due to different areas of fixation,
they might demonstrate different patterns than with the con-
ventional stems.

The purpose of this study was to analyze the difference in
LLD between Dorr’s type A and B femurs and to define the risk
factors for significant LLD in short stem THAs, including any ra-
diographic parameters. We hypothesize that femoral morphol-
ogy in Dorr’s type A would not have a significant impact on LLD
when using short stems.

Materials and methods

We conducted this study after approval from our hospi-
tal’s Institutional Review Board (107/2021). The digitized ra-
diographs of 231 patients with unilateral hip disease who had
undergone unilateral short stem THA in our institute between
February 2011 and August 2020 were retrospectively reviewed.
The inclusion criteria were patients aged >18 years with unilat-
eral hip disease with good bone quality (Dorr’s type A and B)
[3]. Excluded from this study were (1) 3 patients with a 3 cm or
longer LLD before THA, (2) 4 patients with DDH, (3) 4 patients
with proximal femoral deformity, and (4) 12 patients with prior
hip surgery, leaving 208 patients to study.

All THAs in this study were performed using Metha short
stem by three experienced senior surgeons (YS, JS, ST) through
a modified Hardinge approach. The final stem was selected in-
traoperatively by each surgeon’s decision, based on the maxi-
mal impingement-free range of motion, optimal soft-tissue
tension without dislocation or subluxation, and most balanced
LLD. The Metha short stem is cementless, tapered, collarless,
monobloc, and made of titanium forged alloy (Ti6A14V) with
suggested metaphyseal anchorage within the closed ring of the
femoral neck (Figure 1a). This stem is available in 5 sizes (0, 1,
2, 3, and 4) and 3 caput-column-diaphysis (CCD) angles (120°,
130° and 135°). The Metha short stem is round coated with
Plasmapore, a calcium phosphate layer for inducing osseointe-

gration. In all cases the femoral neck was cut above the notch of
the femoral neck at an angle of 50° to the femoral axis to create
a closed cortical ring [17]. Intra-operative calcar cracks that oc-
curred incidentally were routinely treated with cerclage wire.

The Metha short stem was classified as type IIA according to
Khanuja et al [18]; type | is femoral neck only, type Il is calcar
loading, type lll is calcar loading with lateral flare, and type IV
is shortened tapered stem. Additionally, type 2 stems are sub-
divided into 4 subtypes: A, trapezoidal; B, round; C, threaded;
and D, thrust plate. The cementless acetabular cup (Plasmafit,
B.Braun Aesculap, Tuttlingen, Germany) with polyethelene lin-
er (Vitelene, Vit E Stabilized Highly Crosslinked Polyethelene,
B.Braun Aesculap, Tuttlingen, Germany) and metal head were
used in all cases. The acetabular cup was aimed at the anatomi-
cal hip center with the target angles for acetabular cup abduc-
tion and anteversion of 40° and 15° respectively in all hips. The
diameter of the femoral head depended on cup size; 32 mm for
cup diameter 50 mm or less, and 36 mm for cup diameter 52
mm or more.

Patients were allowed to stand and progress to full weight-
bearing using crutches on the second post-operative day. The
standard protocol for Anteroposterior (AP) digital radiograph
of both hips with both legs at 15° internal rotation and lateral
cross-table, to control femoral stem rotation, was taken on the
first post-operative day and at each follow-up radiograph. Pa-
tients were routinely contacted every three months in the first
post-operative year and then every six months thereafter.

Proper pre-operative radiographs were assessed by using
the femoral cortical index (FCI), as per Dorr et al [3], of which:
>0.6 were Dorr’s type A, <0.6 and >0.5 were Dorr’s type B, and
<0.5 were Dorr’s type C. On the first proper post-operative AP
digital radiographs which were calibrated with known femoral
head size to minimize magnification error, the LLD was defined
as the perpendicular distance between the upper border of the
lesser trochanters and a horizontal reference line connecting
the inferior aspect of the acetabular teardrops (inter-teardrop
line). Values were reported with reference to the native con-
tralateral hip, with positive values indicating lengthening and
negative values indicating shortening of the operated side. The
line from the upper border of the lessor trochanter to the notch
of the femoral neck was defined as the base of the femoral neck
level. The distance from the most lateral point of the femoral
neck cut perpendicular to the base of the femoral neck level in
millimeters was defined as the femoral neck resection level. The
hip Center of Rotation (COR) was defined using a circular tool
determining the femoral head diameter and its center. Acetabu-
lar Offset (AO) was calculated as the distance from the COR to
the perpendicular line on the inter-teardrop line. Femoral offset
(FO) was calculated as the distance from the COR perpendicular
to the proximal Femoral Shaft Axis (FSA). Hip offset (HO) was
calculated as the sum of AO and FO (Figure 1b). According to
Fujita et al [19], the LLD threshold of 7 mm was considered as
reasonable threshold for reducing the residual discomfort post-
operatively, therefore, the cut-off point for the absolute value of
post-operative LLD >7 mm was defined as significant LLD in this
study. Stem subsidence was calculated as the different distance
from the shoulder point of the stem to the most prominent
point of the greater trochanter between the first post-operative
day and at minimum one year follow-up by AP radiograph [20].
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The subsidence threshold of more than 3 mm was considered
as clinically significant subsidence [21,22].

Two independent observers (PC,TT) measured each radio-
graph, and measurements were averaged into one final value
after confirming that data reliability between the observers was
sufficient. For the intra-observer, the results of Intraclass Corre-
lation Coefficients (ICCs) of the observer 1 for FCI, LLD, femoral
neck resection level, FO and AO of operated and contralateral
hips were 0.91 (95% ClI 0.87-0.94), 0.84 (95% CI 0.77-0.88), 0.89
(95% Cl 0.84-0.82), 0.91 (95% Cl 0.86-0.94), 0.89 (95% Cl 0.83-
0.93), 0.87 (95% ClI 0.80-0.92) and 0.86 (95% Cl 0.78-0.91) re-
spectively. The results of the observer 2 were 0.89 (95% CI 0.86-
0.93), 0.9 (95% CI 0.86-0.93), 0.9 (95% Cl 0.86-0.93), 0.9 (95%
Cl 0.85-0.94), 0.85 (95% Cl 0.77-0.90), 0.88 (95% CI 0.82-0.92)
and 0.84 (95% Cl 0.76-0.90) respectively. For the inter-observer,
the results were 0.85 (95% Cl 0.79-0.89), 0.71 (95% CI 0.6-0.79),
0.77 (95% Cl 0.68-0.83), 0.85 (95% ClI 0.77-0.9), 0.75 (95% CI
0.61-0.84), 0.83 (95% Cl 0.74-0.89) and 0.78 (95% CI 0.66-0.86)
respectively.

d—.._r'

Figure 1: The picture shows the Metha short stem (a). Post-op-
erative radiograph showing the method of measurement (b), line
A is the inter-teardrop line. LLD is the difference between B and C.
Line D is the base of the femoral neck level. Line E is the distance
from the most lateral point of the femoral neck cut to line D, de-
fined as the femoral neck resection level. Line F is the longitudinal
axis of the femoral shaft. Line G corresponds to a line perpendicu-
lar to the inter-teardrop. Acetabular offset (AO) defines as distance
from hip center of rotation (COR) to line G. Femoral offset (FO) is
defined as the distance from COR perpendicular to line F.

Statistical analysis

According to the results of previously published data about
post-operative LLD which compared Dorr’s type A and type B
femurs [6], 44% of Dorr’s type A femurs gained more than 5 mm
of leg length; this was 30% more likely to be 5 mm long when
compared to Dorr’s type B femur (p=0.029). Power calculations
revealed that 87 cases were required in each group in variability
with 90% power.

The mean, standard deviation, lowest and highest values
were used in the descriptive statistics of data. Demographic
data between Dorr’s type A and type B femurs were compared
using Chi-squared test. The unpaired t-test was used to com-
pare LLD and femoral neck resection level between Dorr’s type
A and type B cases, between femoral neck resection level >5
and <5 mm, >3.1 and 2-3 mm cases, and values of FO, AO, and
HO between operated and native contralateral hips. Univariate
and multivariate regression analysis were used to identify the
factors related to significant LLD including age (>55 yrs.), Dorr’s
type A, body mass index (BMI) (>30 kg/m?) and femoral neck
resection level (>5 mm) [17]. SPSS version 25.0 (SPSS Inc., Chica-
go, IL) was used for all statistical analyses with p < 0.05 defined
as statistically significant.

Results

Atotal of 208 hips, 140 males (67.3%) and 68 females (32.7%)
were included in the final analysis. The mean age was 50.3 years
(18-77, 11.8) with a mean BMI of 24.1 (14.7-40.9, 4.5). There
were 100 cases (48.1%) of Dorr’s type A and 108 cases (51.9%)
of Dorr’s type B. The diagnosis included 169 cases (81.2%) of
osteonecrosis of the femoral head (ONFH), 21 cases (10.1%) of
primary osteoarthritis of the hip and 18 cases (8.7%) of femoral
neck fracture. Stem size 0 was used in 82 cases (39.4%), size
1 in 57 cases (27.4%), size 2 in 49 cases (23.6%), size 3 in 18
cases (8.7%), and size 4 in 2 cases (0.9%). Stems with CCD angle
120°, 130° and 135° were used in 20 (9.6%), 64 (30.8%), and 124
(59.6%) cases respectively. There was no statistical difference in
demographic data between Dorr’s type A and B groups (Table
1).

The mean LLD was 4.44 mm. (-13.41-14.07, 4.4) and the
mean femoral neck resection level was 4.86 mm (2.08-11.84,
2.1) for the entire cohort. In Dorr’s type A cases, the mean
LLD and the mean femoral neck resection level were 4.62 mm.
(-13.41-14.07, 4.3) and 5.06 mm (2.08-11.84, 2.1). In Dorr’s
type B cases, the mean LLD and the mean femoral neck resec-
tion level were 4.28 mm. (-8.71-12.6, 4.6) and 4.66 mm (2.2-
10.87, 2.04). There was no statistically significant difference in
LLD and femoral neck resection level between Dorr’s type A and
type B cases, p=0.406 and p=0.18, respectively (Table 2).

Sixty-five hips (31.3%) had significant LLD (>7 mm) with a
mean of 9.4 mm. (7.12-14.07), including 32 cases (49.2%) of
Dorr’s type A and 33 cases (50.8%) of Dorr’s type B. The uni-
variate regression analysis demonstrated that age, Dorr’s type
A, and BMI had no major influence on significant LLD, whereas
neck resection level (> 5 mm) did have a statistically significant
influence (OR 2.20; 95% Cl, 1.2-4.0; p=0.01) (Table 3). The mul-
tivariate regression analysis also demonstrated that neck resec-
tion level (> 5 mm) did have a statistically significant influence
(OR 2.4; 95% ClI 1.3-4.4; p=0.007). The intra-operative calcar
crack incidence was 8.2% (17/208) and all were treated with
cerclage wire with no further subsidence.

The mean LLD for the entire cohort of the femoral neck re-
section level >5 mm was 5.46 mm. (-8.39-14.07, 4.39), and for
femoral neck resection level <5 mm was 3.75 mm (-13.41-12.77,
4.35), a statistically significant difference (p=0.01). The mean
LLD of the neck resection level >3.1 mm was 5.61 mm (-8.71-
12.77, 3.43) and for femoral neck resection level 2-3 mm was
2.7 mm (-13.41-10.74, 4.51), a statistically significant difference
(p<0.001) (Table 4). There were 5 cases with significant subsid-
ence (>3 mm), 4 cases (2.40%) in neck resection level >3.1 mm
and 1 case (2.44%) in neck resection level 2-3 mm groups, with
no significant difference (p=0.97). There was no stem revision
in this study.

In operated hips, the mean FO was 33.12 mm. (10.68-56.57,
8.2), the mean AO was 31.74 mm (24.35-43.43, 3.7) and the HO
was 64.86 mm (41.7-88.41, 8.9). In the native contralateral hip,
the mean FO was 30.1 mm (11.43-49.47, 7.6), the mean AO was
31.42 mm (23.23-41.28, 3.3) and the mean HO was 61.52 mm
(41.64-82.48, 8.2). There was no statistically significant differ-
ence in FO, AO and HO between the operated hips and the na-
tive contralateral hips, p-values 0.97, 0.15 and 0.98 respectively.
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Table 1: Demographic data.

Parameters Entire cohort Dorr’ type A Dorr’ type B p-value?

No. of hips 208 100 108
Gender (male/female) 140/68 70/30 70/38 0.42
Mean age (years) (range, SD) 50.3 (18-77,11.8) 48.7 (18-73,11.6) 51.7 (23-77,11.9) 0.07
Mean BMI (range, SD) 24.1 (14.7-40.9, 4.5) 23.8 (14.7-35.8,4.5) 24.4 (16-40.9, 4.4) 0.4
Diagnosis (cases) (%)

ONFH 169 (81.2%) 83 (83%) 86 (79.6%) 0.53

Primary osteoarthritis of the hip 21 (10.1%) 11 (11%) 10 (9.3%) 0.68

Femoral neck fracture 18 (8.7%) 6 (6%) 12 (11.1%) 0.19
Stem size (cases) (%) 0.13

0 82 (39.4%) 45 (45%) 37 (34.3%)

1 57 (27.4%) 29 (29%) 28 (25.9%)

2 49 (23.6%) 21 (21%) 28 (25.9%)

3 18 (8.7%) 5 (5%) 13 (12%)

4 2 (0.9%) 0 2 (1.9%)
CCD angle (cases) (%) 0.71

120° 20 (9.6%) 10 (10%) 10 (9.3%)

130° 64 (30.8%) 28 (28%) 36 (33.3%)

135° 124 (59.6%) 62 (62%) 62 (57.4%)

BMI, body mass index (kg/m?); ONFH, osteonecrosis of the femoral head; CCD, caput-column-diaphysis
2p-value: Dorr’s type A vs. Dorr’s type B.

Table 2: Results of leg-length discrepancy (LLD) and femoral neck resection level in the entire cohort and in
Dorr’s type A & B. Data presented as mean (mm) (range, SD).

Parameters Entire cohort (208) Dorr’s type A (100) Dorr’s type B (108) p-value®
Leg-length discrepancy (LLD) 4.44(-13.41-14.07,4.4) | 4.62 (-13.41-14.07, 4.3) 4.28(-8.71-12.6, 4.6) 0.406
Femoral neck resection level 4.86 (2.08-11.84, 2.1) 5.06 (2.08-11.84, 2.1) 4.66 (2.2-10.87, 2.04) 0.18

2p-value: Dorr’s type A vs. Dorr’s type B.

Table 3: Results of univariate regression analysis.

Univariate analysis
Variables
OR 95% CI p-value
Age (>55 yrs.) 1.6 0.9-3.0 0.1
Dorr’s type A 1.2 0.7-2.2 0.503
BMI (>30 kg/m?) 0.6 0.3-1.6 0.359
Femoral neck resection level (>5 mm) 2.2 1.2-4.0 0.01

OR, odds ratio; Bold indicates significant value.

Table 4: Results of leg-length discrepancy (LLD) in the entire cohort of any femoral
neck resection levels. Data presented as mean (mm) (range, SD).

Parameters (cases) Values p-value
>5mm. (84) (mean 7 mm (5.01-11.84)) 5.46 (-8.39-14.07, 4.39)
<5 mm (124) (mean 3.4 mm (2.08-4.97)) 3.75(-13.41-12.77, 4.35) 0.01
>3.1 mm (167) (mean 5.55 mm (3.11-11.84) 5.61(-8.71-12.77, 3.43) <0.001
2-3 mm (41) (mean 2.63 mm (2.08-3.07) 2.7 (-13.41-10.74, 4.51)

Bold indicates significant value.
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Table 5: Summary of post-operative LLD in different types of short stem.

Authors Femoral stem

Khanuja et al [18] classification

LLD (mm) Number

Schmidutz et al [27] Metha, Aesculap, Germany

2A 3.3(-10-14,5.3) 50

Confalonieri et al [28] Metha, Aesculap, Germany

4.1 (0-7,1.7) (navigation)
2A 44
7.9 (3-14, 2.8) (manual)

This study Metha, Aesculap, Germany 2A 4.44 (-13.41-14.07, 4.4). 208
Amenabar et al [29] Nanos, Smith&nephew, Germany 2A 0.36 147
Kutzner et al [30] Optimys, Mathys AG, Switzerland 2B 1.2 (-10-10,3.3 114
Kim et al [31] Proxima, DePuy, UK 3 3.1(-5-5,1.0) 84
Innmann et al [32] Fitmore, Zimmer, Warsaw, IN 4 0.8 (-10-15, 3.2) 100
Luger et al [33] Fitmore, Zimmer, Warsaw, IN 4 1.11+5.13 117

Discussion

Achieving post-operative leg length equality is a challenging
procedure in THA. There is a broad consensus that less than 10
mm of post-operative LLD is clinically acceptable [23,24]. The
perception of LLD after THA is one of the most common sources
of patient dissatisfaction and can have a direct influence on the
considered success of the operation. Sykes et al [25] reported
that discrepancies >5 mm were likely to be perceived. In a re-
cent study, Fujita et al [19] demonstrated that an LLD threshold
of 7 mm was considered reasonable for reducing the residual
discomfort following THA.

Femoral neck resection level was not a significant risk fac-
tor for higher post-operative LLD in any of the conventional
implants [5,26], whereas many previous studies have demon-
strated that the femoral morphology can have significant im-
pact on post-operative LLD, particularly notable when using
conventional cementless femoral stems with metaphyseal fixa-
tion in Dorr’s type A femurs [3-7], which increased the risk of
osteointegration failure and implant loosening [8-10]. Boese et
al [4] revealed that proximal femoral anatomy of a relevant pro-
portion of adult hips was not adequately covered by standard
femoral components; 28.9% of cases were mismatched. Brumat
et al [5] used a conventional cementless metaphyseal fixation
stem (Implantcast-EcoFit) and, reported that higher canal flare
index (CFI) was an independent risk factor for post-operative
LLD >5 mm with an odds ratio of 4.5 (p=0.03). Lim et al [6] dem-
onstrated that high femoral cortical index (FCI) increased the
risk of lengthening (p=0.017) and low FCl increased the risk of
shortening (p=0.005). Mavcic et al [7] in their literature review
concluded that higher FCI and/or CFI (corresponding to Dorr’s
type A with narrow distal medullary canal) increases the risk of
leg lengthening after THA, osseointegration failure and implant
loosening, particularly in conventional metaphyseal fixation
stem. Ishii et al [8] demonstrated that suboptimal radiologi-
cal changes were detected in cases with greater distal fill and
smaller proximal fill in the narrow femoral canal of Asian pa-
tients using proximally coated taper wedge stem. Park et al [9]
showed that stem survivorship of Dorr’s type A femur (97.8%)
was lower than that of type B femur (99.5%) (p=0.041) using ta-
per wedge stem at a minimum follow-up of 5 years. Warth et al
[10] demonstrated that failure to optimize canal fill with appro-
priate surgical technique using taper wedge stem predisposes
femoral components to failure from aseptic loosening.

In this study, we found no statistically significant difference
of LLD between Dorr’s type A and type B cases (p=0.406), while
the femoral neck resection level between two groups was also
showed no statistically significant difference (p=0.18). Our find-

ing demonstrated that this stem was not influenced by proxi-
modistal dimensional mismatch when used in Dorr’s type A fe-
mur, as the Metha stem is designed for metaphyseal anchorage
within the cortical ring of the femoral neck with no diaphyseal
invasion.

The mean LLD for the entire cohort in this study was 4.44
mm. (-13.41-14.07, 4.4), a finding consistent with Schmidutz et
al [27], who demonstrated a mean LLD of 3.3 mm. (-10-14, 5.3)
using Metha stem. Confalonieri et al [28] also showed the mean
LLD of 4.1 mm. (0-7, 1.7) and 7.9 mm. (3-14, 2.8) using Metha
stem with navigation and manual techniques respectively. Dif-
ferent results of LLD were reported from many previous studies
using different types of short stem according to Khanuja et al
[18] [27-33] (Table 5).

It is particularly important to identify risk factors intraop-
eratively to predict significant post-operative LLD (>7 mm.)
when using Metha stem, which would be useful for choosing
the proper surgical technique. In this study we found that the
only significant influencing factor for significant post-operative
LLD was femoral neck resection level >5 mm; univariate and
multivariate regression analysis showed statistical significance,
(OR 2.20; 95% Cl, 1.2-4.0; p=0.01) and (OR 2.4; 95% Cl 1.3-4.4;
p=0.007) respectively. Restoration of limb length seems to be
more challenging with short stem THA, as it tends to increase
limb length, which is related to the femoral neck resection level.
In the present study we found significantly higher LLD when the
femoral neck resection level was >5 mm when compared with
<5 mm (p=0.01). The femoral neck resection level of about 5
mm was recommended for primary metaphyseal fixation in
Caucasian patients using Metha stem [17]. Femoral morphol-
ogy of Asian patients is relatively small when compared with
Caucasians, and the femoral neck is generally smaller and short-
er; therefore, the femoral neck resection level in Asian patients
should be shorter than Caucasian patients. In this study we
found significantly lower LLD when the femoral neck resection
was 2-3 mm when compared with >3.1 mm (p<0.001). To create
the cortical ring of the femoral neck, essential for Metha stem
fixation, while preventing significant LLD post-operatively, neck
resection level 3 mm should be more suitable for Asian patients.
Therefore, the distance from the notch of the femoral neck to
the neck resection level should be accurately measured using
the depth gauge before performing femoral neck resection.

Nevertheless, operating surgeons need to balance between
optimal soft tissue tension and post-operative LLD, always keep-
ing in mind that achieving equal leg length after THA is only a
secondary goal in comparison to rigid fixation of components
in the bone, and joint stability [34]. In this study we found that

www.jclinmedsurgery.com



FO and HO increased in the operated hip compared to native
contralateral hip, which correlated with positively increased
strength of the abductor muscles, and improved the biome-
chanical reconstruction of the hip when using Metha stem.

Press-fit is one of the key factors for stability of cementless
stems. The surgeon is guided by visual, sensory, and auditory
clues during insertion of the short stem; a good balance be-
tween perfect press-fit level and not fracturing the calcar re-
mains challenging. In this study, the incidence of intra-opera-
tive calcar crack was 8.2% (17/208) and all cases were treated
with cerclage wire without complication. We believed this was
because of the relatively narrow neck diameter of patients in
our country, reflected by the most commonly used size being
0 (39.4%), and 70.6% of calcar crack cases used size 0. As in
our previous study, Suksathien et al [12] reported 4.8% rate of
intra-operative calcar crack using Metha short stem in patients
with ONFH without any complication at a minimum follow-up
of 5 years.

Limitations

This study had some limitations. First, acetabular cup posi-
tion may affect the post-operative LLD, nevertheless, to mini-
mize acetabular variability, we excluded patients with DDH.
Second, due to the radiological study design, no post-operative
clinical data was obtained. Third, our cohort was a consecutive
study of Metha stem, which was classified as type IIA according
to Khanuja et al [18]; the surgical technique for femoral neck
resection might be different from type I, lll and IV. Finally, our
cohort was relatively small and was from a single institute; dif-
ferent results might have been obtained by different surgeons
with varying levels of experience in any type of short stem THA.

Conclusion

Proximal femoral morphology in Dorr’s type A femur was not
influenced on LLD when using Metha stem. Nevertheless, femo-
ral neck resection level did influence post-operative LLD, and
neck resection level >5 mm did have a statistically significant
influence with significant LLD, which should be taken into con-
sideration when performing femoral neck resection. To dimin-
ish LLD, while creating an effective closed ring of the femoral
neck for rigid stem fixation, neck resection level 3 mm should
be more suitable for Asian patients.
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