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Abstract
BACKGROUND 
Subsidence is one of the concerning early complications in cementless femoral 
stem. Few publications have studied the influencing factors for subsidence in 
short cementless stems, due to their metaphyseal anchoring without diaphyseal 
invasion, they might demonstrate different subsidence patterns than with the 
conventional stems.

AIM 
To analyze the factors associated with significant subsidence in short stems, 
including any radiographic parameters.

METHODS 
The digitized radiographs of 274 consecutive short stem total hip arthroplasties 
were retrospectively reviewed. Subsidence, neck-filling ratio (NFR), seating height 
and lateral stem contact were evaluated after a minimum of two years follow-up. 
A threshold of subsidence > 3 mm was considered a clinically significant 
migration.

RESULTS 
For the entire cohort, subsidence occurred in 75 cases (27.4%) with the mean stem 
subsidence of 0.5 mm. (0-12.7, 1.68). Twelve hips (4.4%) had significant subsidence 
(> 3 mm). The univariate regression analysis demonstrated that age, diagnosis, 
BMI, Dorr’s type B, NFR, and seating height had no significant influence on 
significant subsidence, whereas insufficient lateral stem contact (≥ 1 mm) did have 
a statistically significant influence [Odds ratio (OR) = 5.02; 95%CI: 1.3-18.9; P = 
0.017]. The multivariate regression analysis also demonstrated that insufficient 
lateral stem contact was a statistically significant influencing factor (OR = 5.5; 

https://www.f6publishing.com
https://dx.doi.org/10.5312/wjo.v13.i5.444
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95%CI: 1.4-21.4; P = 0.014). There was no femoral stem revision for aseptic loosening in our cohort.

CONCLUSION 
This study demonstrated that insufficient lateral stem contact was a statistically significant 
influencing factor on significant subsidence. Therefore, it is a particularly important step to create 
proper lateral cortical contact when performing the short stem total hip arthroplasty.

Key Words: Total hip arthroplasty; Short stem; Subsidence; Metaphyseal anchorage; Metha

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Short stem total hip arthroplasties (THAs) are commonly used in young and active patients. The 
advantages of these stems include more proximal load transfer which reduces stress shielding and, thigh 
pain, and they provide better options should revision surgery become necessary. Subsidence is one of the 
concerning complications in cementless femoral fixation. It is particularly important to identify the key 
intraoperative decision criteria to predict post-implantation subsidence of the short stem, which should be 
useful for choosing the proper size and position of the short stem and for allowance of early weight 
bearing post-operatively. This study demonstrated that insufficient lateral stem contact was a statistically 
significant influencing factor on significant subsidence. Therefore, it is a particularly important step to 
create proper lateral cortical contact when performing the short stem THA.

Citation: Suksathien Y, Chuvanichanon P, Tippimanchai T, Sueajui J. Insufficient lateral stem contact is an 
influencing factor for significant subsidence in cementless short stem total hip arthroplasty. World J Orthop 2022; 
13(5): 444-453
URL: https://www.wjgnet.com/2218-5836/full/v13/i5/444.htm
DOI: https://dx.doi.org/10.5312/wjo.v13.i5.444

INTRODUCTION
Cementless femoral stem in total hip arthroplasty (THA) is one of the most successful procedures in 
orthopaedic surgery[1]. Short stem THAs are commonly used in young and active patients. The 
advantages of these stems include more proximal load transfer which reduces stress shielding and, 
thigh pain, and they provide better options should revision surgery become necessary[2]. Short stem 
THA has shown excellent results in patients with primary osteoarthritis[3-5], osteonecrosis of the 
femoral head (ONFH)[6-9] and developmental dysplasia of the hip (DDH)[10,11] in many previous 
studies.

Subsidence is one of the concerning complications in cementless femoral fixation. It can lead to limb 
length discrepancy, decreased hip stability, or even implant failure. In conventional cementless stems, 
several previous studies have revealed the relationship between subsidence and stem survivorship[12,
13], and some studies demonstrated the relationship between percentage of canal fill and subsidence[14,
15]. However, few publications have studied the influencing factors for subsidence in short cementless 
stems, due to their metaphyseal anchoring without diaphyseal invasion, they might demonstrate 
different subsidence patterns than with the conventional stems. The purpose of this study is to analyze 
the factors associated with subsidence in short stems, including any radiographic parameters after a 
minimum of two years follow-up.

MATERIALS AND METHODS
This research has been approved by the IRB of the authors’ affiliated institutions. The digitized 
radiographs of patients who had undergone short stem THA in our institute between January 2011 and 
December 2018 were retrospectively reviewed. According to previous study showed that the short stem 
subsided at the initial phase of about 3-6 mo after implantation and then no further subsidence was 
observed at two years follow-up[16]. Therefore, the inclusion criteria in this study were patients aged > 
18 years with complete radiographic data at a minimum of two years follow-up. Because the Metha 
stem was designed for metaphyseal fitting without diaphyseal anchorage which suitable for patients 
with good bone quality, therefore, we excluded patients with osteoporotic bone. Patients with history of 
previous surgical treatment on the hip was also excluded.

https://www.wjgnet.com/2218-5836/full/v13/i5/444.htm
https://dx.doi.org/10.5312/wjo.v13.i5.444
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All THAs in this study were performed using Metha short stem by two experienced surgeons 
(Suksathien Y, Sueajui J), through a modified Hardinge approach. The Metha short stem is cementless, 
tapered, collarless, and made of titanium forged alloy (Ti6A14V) with suggested metaphyseal 
anchorage within the closed ring of the femoral neck. This stem is available in 5 sizes (0, 1, 2, 3 and 4) 
and 3 caput-column-diaphysis angles (120o, 130 o and 135 o). The Metha short stem is round coated with 
Plasmapore, a calcium phosphate layer, for osseointegration (Figure 1). In all cases the femoral neck was 
cut above the notch of the femoral neck at an angle of 50o to the femoral axis to create a closed cortical 
ring[17]. Intra-operative calcar cracks that occurred incidentally were routinely treated with cerclage 
wire. The Metha short stem was classified as type IIA according to Khanuja et al[18]; type I is femoral 
neck only, type II is calcar loading, type III is calcar loading with lateral flare, and type IV is shortened 
tapered stem. Additionally, type 2 stems are categorized 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 liner (Vitelene, Vit E Stabilized Highly Crosslinked Polyethelene, B.Braun 
Aesculap, Tuttlingen, Germany) and metal head was used in all cases with the target angles for 
acetabular cup abduction and anteversion were 40° and 15° respectively. The femoral head diameter 
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. Patients were routinely contacted every three 
months in the first post-operative year and then every six months thereafter.

Pre-operative radiographs were assessed by using mediolateral cortical index as per Dorr et al[19]. 
Post-operative AP digital radiographs were calibrated with known femoral head size to minimize 
magnification error. The line from upper border of lessor trochanter to the notch of the femoral neck 
was defined as the base of femoral neck level. The Metha stem is designed for metaphyseal anchorage 
within the cortical ring of the femoral neck[17]; therefore, the neck-filling ratio (NFR) at the base of 
femoral neck level was defined, as the implant width divided by the distance from the inner cortex of 
the medial femoral neck to the inner cortex of the notch of the femoral neck. The distance from the 
shoulder point of the stem perpendicular to the base of the femoral neck level in millimeters was 
defined as the seating height of the femoral stem. 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 two years follow-up by AP radiograph[20]. The subsidence 
threshold of more than 3 mm was considered as clinically significant subsidence[21,22]. A lateral stem 
contact was defined as the distance between the most lateral point of the stem and the inner lateral 
femoral cortex; a distance of less than 1 mm was defined as sufficient contact[23] (Figure 2).

Two independent observers (Tippimanchai T, Chuvanichanon P) measured each radiograph, and 
measurements were averaged into one final value after confirming that data reliability between the 
observers was sufficient. For the intra-observer reliability, the intraclass correlation coefficients (ICCs) 
for NFR were 0.85 (95%CI: 0.72-0.93) and 0.83 (95%CI: 0.68-0.91), for seating height they were 0.99 
(95%CI: 0.99-0.99) and 0.98 (95%CI: 0.98-0.99), for lateral stem contact they were 0.98 (95%CI: 0.97-0.99) 
and 0.97 (95%CI: 0.95-0.99) and for subsidence they were 0.99 (95%CI: 0.99-0.99) and 0.99 (95%CI: 0.99-
1.0) for observer 1 and observer 2, respectively. For the inter-observer reliability, the ICC for NFR was 
0.77 (95%CI: 0.71-0.81), for seating height it was 0.99 (95%CI: 0.99-0.99), lateral stem contact was 0.97 
(95%CI: 0.96-0.98), and subsidence was 0.99 (95%CI: 0.98-0.99) (Table 1).

Statistical analysis
The mean, SD, lowest and highest values, and ratio were used in the descriptive statistics of data. Mean 
subsidence between NFR < 0.8 and ≥ 0.8, seating height < 5 and ≥ 5 mm and lateral stem contact < 1 and 
≥ 1 mm groups were compared using unpaired t-test. Univariate regression analysis was used to 
identify the factors related to significant subsidence including age (≥ 60 yr), diagnosis, body mass index 
(BMI) (≥ 30 kg/m2), Dorr’s type B, NFR (< 0.8)[24], seating height (< 5 mm)[17], and insufficient lateral 
stem contact (≥ 1 mm)[23]. Multivariate regression analysis was also conducted to assess the effect of 
insufficient lateral stem contact on significant subsidence. SPSS version 25.0 (SPSS Inc., Chicago, IL) was 
used for all statistical analyses with P < 0.05 defined as statistically significant.

RESULTS
There were 322 Metha stem THAs in the study period, 1 case died 1 year after surgery from a condition 
unrelated to the arthroplasty, 47 cases were lost before a minimum of two years follow-up, leaving 274 
cases which including 186 males (67.9%) and 88 females (32.1%) to study. Their mean age was 48.1 years 
(range, 18-73 years) with a mean BMI of 23.8 (range, 14.7-40.9). There were 223 cases (81.4%) of Dorr’s 
type A and 51 cases (18.6%) of type B. The diagnoses included 213 cases (77.7%) of ONFH, 33 cases 
(12.1%) of DDH, 19 cases (6.9%) of primary osteoarthritis of the hip and 9 cases (3.3%) of femoral neck 
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Table 1 Intraclass correlation coefficients

Neck-filling ratio Seating height Lateral stem contact Subsidence

Intra-observer

Observer 1 0.85 (95%CI: 0.72-0.93) 0.99 (95%CI: 0.99-0.99) 0.98 (95%CI: 0.97-0.99) 0.99 (95%CI: 0.99-0.99)

Observer 2 0.83 (95%CI: 0.68-0.91) 0.98 (95%CI: 0.98-0.99) 0.97 (95%CI: 0.95-0.99) 0.99 (95%CI: 0.99-1.0)

Inter-observer 0.77 (95%CI: 0.71-0.81) 0.99 (95%CI: 0.99-0.99) 0.97 (95%CI: 0.96-0.98) 0.99 (95%CI: 0.98-0.99)

Figure 1 Photograph shows the Metha short stem.

Figure 2 Radiograph images. A: The 1st post-operative day; B: 2-year follow-up anteroposterior; C: Lateral radiographs. Neck-filling ratio is distance from c to d 
divided by a to b. Seating height is distance from e to f. Lateral stem contact is distance between line g and h.

fractures (Table 2).
For the entire cohort, subsidence occurred in 75 cases (27.4%) with the mean stem subsidence of 0.5 

mm. (0-12.7, 1.68). In most subsided cases the subsidence was occurred at the initial phase of about 3-6 
mo after surgery and then no further subsidence was observed at two years follow-up. For the 
radiographic parameters, the mean subsidence of NFR < 0.8 and ≥ 0.8 groups were 0.5 mm. (0-11.89, 
1.44) and 0.5 mm. (0-12.7, 2.02), of seating height < 5 and ≥ 5 mm groups were 0.51 mm. (0-12.7, 0.16) 
and 0.50 mm. (0-11.89, 0.11) respectively, there was no statistically significant difference with P = 0.99 in 
both compared groups. The mean subsidence of lateral stem contact < 1 and ≥ 1 mm groups were 0.39 
mm. (0-11.89, 1.26) and 0.71 mm. (0-12.7, 1.94) respectively, there was no statistically significant 
difference (P = 0.09) (Table 3). Lateral cortical hypertrophy was detected on two years follow-up AP 
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Table 2 Demographic data

Parameters Values

No. of hips 274

Gender (male/female) 186/88

mean age (yr) (range, SD) 48.1 (18-73, 11.2)

mean BMI (range, SD) (kg/m2) 23.8 (14.7-40.9, 4.3)

Dorr’s classification, n (%)

Dorr’s type A 223 (81.4)

Dorr’s type B 51 (18.6)

Diagnosis, n (%)

ONFH 213 (77.7)

DDH 33 (12.1)

Primary osteoarthritis of the hip 19 (6.9)

Femoral neck fracture 9 (3.3)

BMI: Body mass index; ONFH: Osteonecrosis of the femoral head; DDH: Developmental dysplasia of the hip.

Table 3 Results of subsidence of any radiographic parameters in the entire cohort

Parameters (n) Value, mean (mm) (range, SD) P value

Subsidence of the entire cohort (75/274) 0.5 (0-12.7, 1.68)

Subsidence of any radiographic parameters

Neck-filling ratio < 0.8 (232) 0.51 (0-11.89, 1.44) 0.99

Neck-filling ratio ≥ 0.8 (42) 0.5 (0-12.7, 2.02)

Seating height < 5 mm (110) 0.51 (0-12.7, 0.16) 0.99

Seating height ≥ 5 mm (164) 0.5 (0-11.89, 0.11)

Lateral stem contact < 1 mm (178) 0.39 (0-11.89, 1.26) 0.09

Lateral stem contact ≥ 1 mm (96) 0.71 (0-12.7, 1.94)

radiograph in 10 cases (5.03%) of non-subsided group and 3 cases (4%) in subsided group.
Twelve hips (4.4%) had significant subsidence (> 3 mm) with the mean of 6.7 mm. (3.21-12.7), 

including 7 cases of Dorr’s type A and 5 cases of Dorr’s type B, 11 cases of ONFH and 1 case of DDH. 
The univariate regression analysis demonstrated that age, diagnosis, BMI, Dorr’s type B, NFR, and 
seating height had no significant influence on significant subsidence, whereas insufficient lateral stem 
contact did have a statistically significant influence [Odds ratio (OR) = 5.02; 95%CI: 1.3-18.9; P = 0.017] 
(Table 4). The multivariate regression analysis also demonstrated that insufficient lateral stem contact 
was a statistically significant influencing factor (OR = 5.5; 95%CI: 1.4-21.4; P = 0.014). The intra-operative 
calcar crack incidence was 6.6% (18/274) and all were treated with cerclage wire with no further 
subsidence.

At the latest follow-up, there were 3 cases of revision. One case of femoral stem revision due to 
periprosthetic fracture, 4 years after index surgery from trauma, we revised using conventional stem 
with plate and screws and there were 2 cases of cup revision due to aseptic loosening, 2 and 5 years after 
index surgery. There was 1 case of significant subsidence (5.6 mm) with posterior dislocation, 5 years 
after index surgery from minor trauma, which was successfully treated with closed reduction. There 
was no femoral stem revision for aseptic loosening in our cohort.

DISCUSSION
Subsidence is one of the concerning early complications when using the cementless short stem. In this 
study we found subsidence occurred in 75 cases (27.4%) with the mean stem subsidence for the entire 
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Table 4 Results of univariate regression analysis of 12 cases with significant subsidence

Univariate analysis
Variables

OR 95%CI P value

Age (≥ 60 yr) 0.96 0.2-4.6 0.96

DDH 0.65 0.1-5.2 0.69

ONFH 3.3 0.4-25.8 0.26

BMI (≥ 30 kg/m2) 0.95 0.1-7.6 0.96

Dorr’s type B 2.29 0.6-7.9 0.19

Seating height (< 5 mm) 0.91 0.3-2.9 0.87

NFR (< 0.8) 1.98 0.2-15.7 0.52

Insufficient lateral stem contact (≥ 1 mm) 5.02 1.3-18.9 0.0171

1Significant value.
DDH: Developmental dysplasia of the hip; ONFH: Osteonecrosis of the femoral head; BMI: Body mass index; OA: Osteoarthritis; NFR: Neck filling ratio; 
OR: Odds ratio.

cohort of 0.5 mm, (0-12.7, 1.68), a finding consistent with Jahnke et al[24], who demonstrated mean 
subsidence of 1.01 ± 1.27 mm (0.05-8.23) at two years follow-up. Schwarze et al[25] also showed the 
mean subsidence of 0.86 mm with two years follow-up using Metha stem. Different results of 
subsidence at two years follow-up were reported from many previous studies[23-30] using different 
types of short stem according to Khanuja et al[18]. Klein et al[31] who studied short stem with collar, 
CFP stem (LINK, Germany) (type IIB), demonstrated that the mean subsidence was 0.3 mm (0.2-0.4) at 
two years follow-up (Table 5).

It is particularly important to identify the key intraoperative decision criteria to predict post-
implantation subsidence of the short stem, which should be useful for choosing the proper size and 
position of the short stem and for allowance of early weight bearing post-operatively. In this study we 
demonstrated that the insufficient lateral stem contact group (≥ 1 mm) seemed to have higher 
subsidence than the sufficient lateral stem contact group (< 1 mm) in the entire cohort, but did not reach 
statistical significance (P = 0.09). For significant subsidence cohort, the only significant influencing factor 
was insufficient lateral stem contact, the univariate and multivariate regression analyses showed 
statistical significance, (OR = 5.02; 95%CI: 1.3-18.9; P = 0.017) and (OR = 5.5; 95%CI: 1.4-21.4; P = 0.014) 
respectively. This is consistent with Kutzner et al[23], whose study using Optimys stem (type IIB 
according to Khanuja et al[18]), demonstrated that the mean subsidence was significantly higher in the 
no-contact group (≥ 1 mm) (2.07 mm, range -7.7 to 1.7) than in the sufficient lateral contact group (< 1 
mm) (1.23 mm, range -4.5 to 1.8) at five years follow-up. According to our findings, sufficient lateral 
contact should always be the intra-operative aim when using Metha short stem. It is a particularly 
important step that when starting to prepare the femoral stem with a curved awl, the surgeon should 
carefully check that it be in contact with the lateral cortical bone, then followed by rasping in the same 
direction until reaching the designed femoral size (Figure 3). Therefore, intra-operative fluoroscopy 
might be considered mandatory in some cases with doubtful lateral contact. Nevertheless, if post-
operative radiographs show that the patient has insufficient lateral contact, initial partial weight bearing 
should be recommended for preventing stem subsidence.

Some studies have demonstrated the relationship between percentage of canal fill and subsidence in 
conventional cementless stems[14,15]. In short stems, Jahnke et al[24] studied fit and fill ratios in 40 
patients using Metha stem with one year follow-up. They found 100% of cases had a tight fit and fill 
ratio (≥ 0.8) at the proximal level, and the mean subsidence in the whole cohort of their study was 1.28 ± 
2.24 mm. In our own study, we could not find a significant correlation between NFR (< 0.8) and 
significant subsidence (OR = 1.98; 95%CI: 0.2-15.7; P = 0.52). One possible explanation might be that we 
found the cortical ring of the femoral neck in some patients had a flat oval shape, with the result that the 
proximal stem had stable fixation with the anterior and posterior neck, instead of mediolateral.

The seating height was also not a significant influencing factor for significant subsidence in this study 
(OR = 0.91; 95%CI: 0.3-2.9; P = 0.87). Consistent with Floerkemeier et al[17], who studied synthetic bone 
using Metha stem and demonstrated that the deeper the resection, the more similar the strain patterns 
when compared to a non-implanted synthetic bone.

In our cohort, age (≥ 60 yrs.), diagnosis, BMI (≥ 30 kg/m2), and Dorr’s type B had no statistically 
significant influence on significant subsidence. Interestingly, patients with ONFH and Dorr’s type B 
seemed to have higher chance of having significant subsidence, but did not reach statistical significance, 
(OR = 3.3; 95%CI: 0.4-25.8; P = 0.26) and (OR = 2.29; 95%CI: 0.6-7.9; P = 0.19) respectively. Similar to 
Schaer et al[32] who studied Optimys stem (type IIB according to Khanuja et al[18]) with subsidence of 
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Table 5 Summary of stem subsidence at two years follow-up for different types of short stems

Ref. Femoral stem Khanuja et al[18] classification Follow-up (mo) Subsidence(mm) n

Christiansen et al[26] Primoris, Biomed, UK 1 24 0.38 50

Schwarze et al[25] Metha, Aesculap, Germany 2A 24 0.86 39

Jahnke et al[24] Metha, Aesculap, Germany 2A 24 1.28 ± 2.24 71

This study Metha, Aesculap, Germany 2A 24 0.5 274

Budde et al[27] Nanos, Smith + nephew, Germany 2A 24 0.46 ± 0.31 18

Ferguson et al[28] MiniHip, Corin, UK 2A 24 0.26 20

Kutzner et al[23] Optimys, Mathys AG, Switzerland 2B 24 1.23 (contact); 2.07 (non-contact) 191

Klein et al[31] CFP, Link, Germany 2B 24 0.3 (0.2-0.4) 39

Mahmoud et al[29] Proxima, DePuy, UK 3 24 0.22 28

Acklin et al[30] Fitmore, Zimmer, Switzerland 4 24 0.39 24

Figure 3 Starting step with curved awl and rasping in the same direction. A: Pictures show the starting step with curved awl, which it must be in 
contact with the lateral cortex; B: Then rasping in the same direction.

2.04 ± 1.42 mm at five years follow-up, reported that age (≥ 65 yrs.), BMI (≥ 30 kg/m2), and Dorr’s type B 
did not have a statistically significant impact on the amount of stem subsidence.

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 between perfect press-fit 
level and not fracturing the calcar remains challenging. In this study, the incidence of intra-operative 
calcar crack was 6.6% (18/274) and all cases were treated with cerclage wire with no further subsidence. 
We believe this was because of the relatively narrow neck diameter of patients in our country. As in our 
previous mid-term study of Metha short stem in patients with ONFH, Suksathien et al[9] reported 4.8% 
of intra-operative calcar crack treated with cerclage wire without any complication. Lateral cortical 
hypertrophy was detected in both non-subsided and subsided groups at two yeas follow-up, 10 cases 
(5.03%) and 3 cases (4%) respectively. This finding demonstrated that lateral cortical hypertrophy had 
no influence for stem subsidence. In most subsided cases the subsidence was occurred at the initial 
phase of about 3-6 mo after surgery and then no further subsidence was observed at two years follow-
up.

This study had some limitations. First, we used digital radiographs to measure all radiographic 
parameters, which is less accurate than radiostereometric analysis. Nevertheless, the aim of this study 
was to describe intraoperative key decision criteria with respect to proper positioning of short stems, 
that are suitable for intraoperative use by all surgeons, solely by performing intraoperative fluoroscopy, 
and post-operative radiographic evaluation of influencing factors to prevent stem subsidence. Second, 
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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 preparation might be different from type I, III and 
IV. Third, there were many patients which loss before two years follow-up in our cohort, most of them 
were young workers, after fully recovery from THAs they moved to work in any remote area which 
unable to contact. However, there was no record of any complication at their last follow-up. Fourth, our 
cohort was relatively small which we had only 12 cases with significant subsidence to analyze, resulting 
in a relatively low power to detect statistically significant difference. Finally, this study was a single 
institute experience; different outcomes might have been obtained by different surgeons with varying 
levels of experience in any type of short stem THA.

CONCLUSION
In the entire cohort, we found higher subsidence in insufficient lateral stem contact group than in 
sufficient group, but did not reach statistical significance. In significant subsidence cohort, the only 
statistically significant influencing factor for significant subsidence was insufficient lateral stem contact. 
Therefore, it is a particularly important step to create proper lateral cortical contact when performing 
the Metha stem THA and intra-operative fluoroscopy should be considered mandatory in some cases 
with doubtful lateral contact. Initial partial weight bearing should be recommended in patients whose 
post-operative radiographs demonstrate insufficient lateral cortical contact for preventing stem 
subsidence.

ARTICLE HIGHLIGHTS
Research background
Many previous studies have shown satisfactory results using conventional total hip arthroplasty (THA), 
there may have some clinical problems related to proximodistal dimensional mismatch, thigh pain, 
stress shielding, periprosthetic fracture and difficulty during removal when revision is necessary. In an 
effort to reduce these problems, short-stem THA was developed, because the short stem has a 
metaphyseal fitting and no diaphyseal anchoring, so these problems may be minimized.

Research motivation
Few publications have studied the influencing factors for subsidence in short cementless stems, due to 
their metaphyseal fitting without diaphyseal anchoring, they might demonstrate different subsidence 
patterns than with the conventional stems.

Research objectives
This study aimed to analyze the influencing factors with subsidence in short stems.

Research methods
Retrospectively reviewed the digitized radiographs of 274 consecutive short stem total hip arthro-
plasties. Subsidence, neck-filling ratio, seating height and lateral stem contact were evaluated after a 
minimum of two years follow-up. A threshold of subsidence > 3 mm was considered a clinically 
significant subsidence.

Research results
In this study we demonstrated that the insufficient lateral stem contact group (≥ 1 mm) seemed to have 
higher subsidence than the sufficient lateral stem contact group (< 1 mm) in the entire cohort, but did 
not reach statistical significance. For significant subsidence cohort, the only significant influencing factor 
was insufficient lateral stem contact, the univariate and multivariate regression analyses showed 
statistical significance.

Research conclusions
Insufficient lateral stem contact was a statistically significant influencing factor on significant subsidence 
when using short stem. Therefore, it is a particularly important step to create proper lateral cortical 
contact when performing the Metha stem THA.

Research perspectives
Long term follow-up for this study group will be the next study.
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