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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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REPLACEMENT WITH SHORT FEMORAL STEM IN OBESE AND NON-OBESE YOUNG 

PATIENTS. SINGLE CENTER PROSPECTIVE PILOT STUDY
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Abstract.
Background: Total hip arthroplasty (THA) is a highly 

successful orthopedic procedure increasingly performed on 
younger, obese patients due to its ability to improve functional 
outcomes and quality of life. However, obesity presents 
challenges related to implant selection and long-term outcomes, 
particularly with the use of short femoral stems. While short 
stems offer benefits such as bone preservation and reduced 
stress shielding, their reliability in obese patients remains 
underreported.

Aim: Compare functional and radiographic results of THA in 
obese versus non obese young patients.

Methods: This single-center case-control study evaluated 
clinical and radiographic outcomes of obese patients (BMI ≥30 
kg/m²) undergoing primary uncemented THA with short femoral 
stems. A total of 120 patients (60 obese, 60 nonobese) were 
enrolled, matched 1:1. Outcomes assessed included surgical 
parameters, Harris Hip Score (HHS), Roles and Maudsley 
satisfaction score, and radiographic implant evaluations at a 
minimum follow-up of two years. Statistical comparisons were 
performed using SPSS, with a significant threshold of p<0.05.

Results: Operative times and incision lengths were modestly 
longer in obese patients (p<0.05). Mean postoperative HHS 
improved significantly in both groups, with scores of 91±3.7 
(obese) and 93±2.5 (nonobese). Radiographic analysis showed 
excellent implant positioning, with all components within the 
Lewinnek safe zone. Minor radiolucencies and subsidence 
(≤2 mm) were observed in a small subset of obese patients but 
were clinically insignificant. Complication rates were low and 
comparable between groups, with one superficial infection in the 
obese group and one deep venous thrombosis in the nonobese 
group.

Conclusions: Short femoral stems in uncemented THA 
demonstrate safe and effective performance in obese patients, 
yielding clinical and radiographic outcomes comparable to 
nonobese patients. Short stems provide the added advantage 
of bone preservation, which is critical for revision surgery in 
younger, obese populations. Larger studies with longer follow-
up are needed to validate these findings and assess long-term 
implant survival.

Key words. Outcome, Short femoral stem, Obese and 
nonobese patients.
Introduction.

Total hip arthroplasty (THA) is one of the most successful 
procedures in orthopedic surgery [1]. Due to its good functional 
results, quality of life improvement, the indications have 
extended to younger patient. The actual issue is Obesity, 
disabling disease, which affects a huge portion of the population 
particularly in the most developed countries. Therefore, the 

demand for hip prostheses in young obese patients is growing 
sharply, some projection models estimate 55% of THA will be 
obese by 2029 [2]. This implies doubts in choosing the most 
correct and safe implant, considering the young age and the 
increased risk of revision due to long life expectancies [3,4].

The reported advantages of short stems include saving bone 
stock; more physiological load in the proximal femur reducing 
the risk of stress shielding and avoiding the classical long stems 
contact with the femoral cortex and consequent thigh pain. 
Biomechanical studies showed that these metaphyseal-fitting 
stems exhibit good fixation, achieving durable bone ingrowth. 
Many papers on normal weight patients and short stems have 
been published [4,5].

Very little information is reported regarding whether short 
femoral stems in overweight patients offer the same reliability 
as in normal weight patients [6].

In particular, there are questions about the risk of increased 
subsidence and the fact that excessive weight can interfere with 
osseointegration.
Materials and Methods.

Single center case–control study of the clinical and 
radiographical outcomes of obese patients that underwent 
a THA at our institution using a uncemented cup and short 
femoral stem. The ratio for case and control was 1:1.

Following approval from the Internal Review Board (HJMP 
01/2020), patients with hip osteoarthritis who were candidate to 
receive primary cementless THA at our hospital and who met 
all eligible criteria, were prospectively enrolled. All patients 
gave their informed consent.

Inclusion criteria: 1. Minimum 2 years follow up 2. Age 
21 to 65 years. 3.Patients diagnosed with body mass index 
(BMI) of 30 kg/m2 or greater. 4. Hip osteoarthritis. 5.Presenting 
pain, limp, sever functional impairment. Exclusion criteria: 1. 
Previous trauma, infection, or metabolic disease. 2. Previous 
surgery. 

All surgical procedures were performed by the same joint 
replacement team. Hypotensive epidural anesthesia was 
administered. A posterolateral approach was performed with 
piriformis retention and posterior complex reattachment, as 
described by Pellicci et al. [7]. Femoral neck osteotomy was 
usually performed 1.5 cm proximally from the lesser trochanter. 
Acetabular preparation reaming until achieving the templated 
external size and subchondral bone, definitive acetabular cup 
was implanted according to recommended cup orientations 
[8], and 2 cancellous screws were used regularly. Femoral 
preparation involved the use of progressive compaction reamers.

All patients received an uncemented highly porous acetabular 
cup, the Jump System ® cup (Permedica Orthopaedics, Merate, 
Italy) implanted with a 10° posterior lip polyethylene insert. 
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On the femoral side, an uncemented titanium porous coated 
short stem with metaphyseal fixation, the Exacta RS® (Permedica 
Orthopaedics, Merate, Italy) with a CoCr head (Figures 1 and 2).

Figure 1. Jump cup with polar deflection, ribbed equatorial rim which 
gives an average oversizing of1,000 microns (including coating). HaX-
Pore®: double plasma-sprayed porous Titanium and Hydroxyapatite 
(500 ± 50 µm Ti e 40 ± 10 µm HA).

Figure 2. EXACTA RS triple tapered design with a double plasma 
spray coating HaX-Pore® in the mataphyseal region (300 µm pure 
Titanium and 50 µm HA applied with plasma spray technique. 12 sizes 
and lateral option.

All patients received antibiotic prophylaxis prior to incision 
and 3 doses of intravenous cefazolin (1 g/8 h) postoperatively, 
as well as routine thromboprophylaxis with subcutaneous 
enoxaparin sodium (40 mg daily) during the first postoperative 
month. The rehabilitation protocol included early mobilization 
from the first postoperative day, ambulation with a walker, and 
full weight-bearing as tolerated. 

Demographic data, surgery time, incision length, blood loss, 
hospital length of stay, and complications were recorded. 
Clinical and radiological follow-up evaluations were scheduled 
at 45 days, 3 months, 6 months, and, thereafter, annually. 

Clinical evaluation included Harris hip score (HHS) [9], and 
subjective evaluation according to the Roles and Maudsley 
score [10].

Radiological evaluation with supine anteroposterior X-rays 
of the pelvis and lateral X-rays from preoperative and 
sequential evaluations until the final follow-up. Acetabular 

cup inclination and anteversion were measured Ackland 
method [11]. Acetabular radiolucency was assessed according 
to the DeLee and Charnley classification [12]. Cup and stem 
fixation was evaluated according to Moore Signs [13]. Cup 
loosening was radiologically defined as a change in implant 
tilt > 5°, migration > 2mm, or thick radiolucent line > 1 mm 
in all three zones on sequential X-rays and/or broken screws 
[14]. Femoral radiolucency, periprosthetic osteolysis, and stem 
subsidence were evaluated from prosthesis shoulder to lesser 
trochanter [14,15]. Leg Length Discrepancy (LLD)measured by 
drawing a line through the inferior aspect of the teardrops on 
a weightbearing (WB) anteroposterior (AP) pelvic radiograph 
and measure the vertical distance of the most prominent point 
on each lesser trochanter (LT) to this inter-teardrop line [16].

Heterotopic ossification (OH) the Brooker classification was 
used to determine the presence of OH in the last control [17]. 
Statistical analysis was performed using SPSS Statistics (version 
20, IBM, New York, USA). Continuous variables were reported 
as mean ± standard deviation and dichotomous variables were 
reported as number and percentages. The Mann-Whitney 
test was used to analyze differences between non-parametric 
variables. Continuous variables were analysed with Student's 
t-test and dichotomous variables with Fisher Exact test. P value 
<0.05 was considered statistically significant (Figures 3-7).

Figure 3. AP and lateral preoperative radiography.

Figure 4. AP and lateral preoperative radiography.
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Results.
The study included a total of 120 patients divided into:

60 patients in the obese group (BMI) of 30 kg/m2 or greater, 
35.07 ± 4.13 and 60 patients in the nonobese group (BMI) of 29 
kg/m2 or less, 25.43 ± 2.64.

The mean age was 51.8± 10.6 years in the obese group and 
52.2±11.0 years in the nonobese group. The mean follow-up 
was 2.2 years (range 2 to 3 years).

Epidural anesthesia was used in all but 2 in the obese group 
(due to lumbar spine fixation surgery) and in all the non-obese 
patients. The average duration of the operation was 60.5 ± 4.5 
minutes, with a range of skin incision length between 12 to 
17 cm (average of 14.5 cm) in non-obese group and 65.2± 5.8 
minutes, skin incision length 16 cms average and range 14 to 18 
cm in the obese group. The mean blood loss during the surgery 
was 375 ± 69 ml. non obese, 432 ± 90 ml. 2 obese patients 
required postoperative transfusion. The average hospital stay 
was 4.6 ± 1.5 days, ranging from 4 to 9 days in the obese group 
and 4 ± 1 days, range 3 to 6 in the non-obese group (Table 1).

Table 1. Peri surgery data.

Obese Group Non-Obese Control 
Group

Sex (female/male) 37/23 35/25
Age (mean, SD) 51.8± 10.6 50.2±11.0
BMI (mean, SD) 35.07 ± 4.13  25.43 ± 2.64  
Operation time 
(minutes) mean- SD-
range

65±5.8 (60 – 90) 62±4.5 (55-76)

Incision length 
average, range (cm) 16 (14 – 18) 14.5 (12 – 17)

Estimated blood loss 
(ml) mean, range 432 ± 90 375 ± 69 

Length of hospital stay 
(days) mean- range 4.6 (4 - 9) 4 (3 to 6)

Complications 1 infection (DAIR) 1 DVT

No hip in either group had thigh pain or a revision.
There were no neurovascular complications observed after the 

surgery. One patient in the obese group required debridement, 
polyethylene insert change, antibiotics, and retention due to 
superficial infection at 30 days post-surgery. And one patient 
in the nonobese group presented a Deep Venous Thrombosis 
clinically treated after 46 days of surgery. 

Radiographic evaluation: The average cup inclination and 
anteversion were respectively 42°± 3.01 (range 38 to 50°), and 
10° (3 to 15°) in the obese group versus control group 43± 5◦ 
(range 37 to 47◦) and 5 (0 to 15◦); all cups were positioned 
within the safe range area defined by Lewinnek (Table 2). 

Radiolucencies around the cup (less than 1 mm) were detected 
in 5 patients in the obese group (8.3%) in zone 2 at 3-month 
follow-up. In 3 cases, the radiolucent lines progressively 
disappeared as seen on following radiographs, while in the 
remaining 2 cases, there was no progression or clinical impact, 
but closer observation was advised. No cup migration or broken 
screws were observed during the follow-up period.

Figure 7. AP and lateral radiography at last follow up. Trabecular 
bone surrounding implant.

Figure 6. AP and lateral radiography at last follow up. Trabecular 
bone surrounding implant.

Figure 5. AP at last follow up.
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All 5 Moore’s radiographic signs were presented in 55 hips 
while only 4 signs in remaining hips obese group and in 57 hips 
5 Moore´s signs and 4 signs in the remaining hips in the non-
obese group, thus indicating complete osseointegration of the 
implants. 

There was no femoral radiolucency nor periprosthetic 
osteolysis detected in the scheduled follow-ups. However, 2 
mm stem subsidence was observed in 2 hips in the obese group 
at 3-month follow-up, but without any clinical or functional 
discomfort. No loosening of the stem was observed during the 
follow-up period.

LLD was observed in 5 hips obese group with less than 1 cm 
average 6±3 mm and in 3 hips in the non-obese group with less 
than 1 cm average 5±2 mm, in all cases no clinical or functional 
discomfort was reported. 

No OH was detected in the radiographic follow up.
Clinical evaluation: Mean pre-operative Harris hip scores 

were 39.4±8.1 points (range 36–47 points) in the obese patient 
group and 38.7±7.5 points (range 35–49 points) in the non-obese 
patient group. At the last follow-up mean postoperative Harris 
hip scores were 91±3.7 points (range 87–96 points) in the obese 
patient group and 93±2.5 points (range 86–96 points) in the 
non-obese patient group. According to the Roles and Maudsley 
Patients' satisfaction score, in the obese group 51 patients was 
excellent and 9 good, and in the non-obese group 46 patients 
excellent and the 14 good.
Discussion.

In this study about the effect of obesity on the outcome after 
THA using short stems can be safely and effectively performed 
in both obese and nonobese patient populations with comparable 
clinical and radiographic outcomes.

Obesity presented challenges that modestly influenced 
surgical parameters, such as longer operative times and slightly 
increased incision lengths in the obese group [18,19], our results 
are consistent with reported results obese patients had longer 
operative durations (65.2 ± 5.8 minutes vs. 60.5 ± 4.5 minutes in 
nonobese patients), and not influencing in the complication rate 
as stated by Zingg, Chaimmi, Hinz and Onggo [19-22].

The better approach is still under discussion, but in a review 
by Shah posterior approach showed similar results in obese and 
non-obese patients, with almost similar rate of complications. 

The marginally higher average blood loss (432 ± 90 ml vs. 
375 ± 69 ml) in obese patients was within an acceptable range 
and did not lead to significant clinical consequences, aside from 
two obese patients requiring postoperative transfusion. Similar 
findings have been reported in prior studies, such as those by 
Onggo and McLaughlin [19,23,24], which highlight increased 
technical complexity and tissue handling requirements in obese 
patients undergoing THA. 

Longer hospital stays in the obese group align with increased 
physiological demands for recovery, as noted by McLaughlin, 
and the increase possibility of higher indirect costs as suggested 
by Lewallen. In all cases preoperative controls and rehabilitation 
simulations as well as tailored postoperative pain control will 
help patient to start mobilization as soon as possible [19,24-26].

Postoperative complication rates were low in both groups, 
reflecting the safety of the procedure. One obese patient 
experienced a superficial infection that was successfully 
managed with DAIR, and one nonobese patient developed a 
deep venous thrombosis, which was clinically resolved with 
anticoagulation. Chammai observed comparable rates of 
complications in obese patients (7.3%) and nonobese patients 
(9.8%) undergoing short stem THA with the Metha prosthesis 
[21]. These findings underscore the importance of vigilant 
perioperative management, particularly in obese patients who 
are predisposed to infection and thromboembolic events [27].
Radiographic Findings.

Radiographic analysis revealed excellent implant positioning, 
with all components placed within the Lewinnek safe zone. Pirard 
analysing 323 THA found no influence of the BMI on component 
positioning, while Elson highlighted an association between 
BMI and cup mal-positioning, and varus valgus dispersion 
on the femoral standard stem. In our series only the posterior 
approach is used since it allows excellent exposure, cup position 
in the safe zone was achieved in all cases in both groups [28,29]. 
The minor radiolucencies observed in the obese group resolved 
or remained clinically insignificant, consistent with prior studies 
indicating that early radiolucencies do not necessarily predict 
long-term implant failure [4,30]. 

Osteointegration in the majority of patients is a testament to 
the robust fixation and implant durability. Notably, the 2 mm 
stem subsidence observed in two obese patients was within 
acceptable limits, without progression and clinical impact, 
aligning with results reported by Berend [4,31].

Our evaluation on the femoral stem showed similar results as 
Wallroth and Issa with excellent evolution and osteointegration 
of the stems [32,33].
Clinical Outcomes.

The significant improvement in HHS across both groups reflects 
substantial functional recovery. The mean postoperative HHS 
of 91±3.7 in the obese group, while slightly lower than 93±2.5 
in the nonobese group, still represents excellent outcomes, was 
higher than in the studies by Chammai et al. with 87.54 in obese 
and 92.49 in non-obese patients [21]. This is consistent with 
findings from Jackson, Wallroth and Goh [32,33,34], which 
demonstrated comparable functional improvements in obese 
and nonobese patients.

 The non-obese group had a significantly higher postoperative 
HHS and a greater satisfaction score, similar to the results 

Obese Group Non-Obese Group
Declination angle
Average, SD, range 42°± 3.01◦ (38 - 50°) 43◦ ± 5◦ (37 - 47◦)

Anteversion angle
Average, range 10° (3 - 15°) 5◦ (0 - 15◦)

Radiolucencies 5 (3 disappear before 
6 months) 0

Stem subsidence 2 cases (2mm) 0
LLD Number, 
average, SD 5 cases (6±3 mm) 3 cases (5±2 mm)

HHS preoperative
Average, SD, range

39.4±8.1 points 
(36–47)

38.7±7.5 points 
(35–49)

HHS postoperative
Average, SD, range 91±3.7 points (87–96) 93±2.5 points (86–96)

Maudsley Roles Score 51 excellent/9 good 46 excellent/14 good

Table 2. Radiographic and functional results.
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obtained in our series, we believe the main reason is the group 
start with higher impairment and worse HHS scores, similar as 
suggested by Sexton in a match control study of 134 patients 
with the use of uncemented standard stems [33]. 

Patient satisfaction, as measured by the Roles and Maudsley 
score, was high in both groups, reinforcing that obesity does 
not detract from the perceived success of THA when performed 
with precision and care [32,33]. In a comparative of 192 cases 
similar results were obtained at 2 years minimum follow up in 
both groups [34].

LLD was observed in a small number of cases (5 in the 
obese group, 3 in the nonobese group), all clinically irrelevant 
no causing patients’ discomfort (<1 cm). Accurate preoperative 
templating and intraoperative checks, as emphasized by Fujita [35], 
in their study on 132 patients showed are critical to minimized Lle 
and achieve favorable outcomes and that 7 mm may be a reasonable 
threshold for reducing the residual discomfort. In our series all 
cases have less than 7 mm discrepancy.
Study Limitations.

The relatively small sample size although the minimum number 
for statistic inference was obtained. Additionally, the follow-up 
period of 2.2 years limits the ability to assess long-term implant 
survival and revision rates, but promising radiographic results 
were achieved with all implants osteointegrated according to 
Moore signs. Advantage of single brand prosthetic implants 
were evaluated.
Conclusion.

The results of this study are promising showing that uncemented 
cups and short stems THA is a valid option in obese patients in 
whom traditionally standard stems are used. Focused on Short 
stems results obtained, they were able to withstand overload, 
achieving excellent osseointegration and implant stability. 
Considering the high risk for revision in the obese group, short 
stems are preserving bone representing an advantage in case of 
revision surgery and in long life-expectancy patients.

Further studies with longer follow up and larger sample are 
needed to provide solid statistical evidence.

REFERENCES
1. Learmonth ID, Young C, Rorabeck C. The operation of the 
century: total hip replacement. Lancet. 2007;370:1508-19.
2. Carender C.N, Glass N.A, DeMik D.E, et al. Projected 
Prevalence of Obesity in Primary Total Hip Arthroplasty: How 
Big Will the Problem Get? J. Arthroplasty. 2022;37:874-879.
3. Stihsen C, Radl R, Keshmiri A, et al. Subsidence of a 
cementless femoral component influenced by body weight and 
body mass index. Int. Orthop. 2012;36:941-947.
4. Godoy-Monzon D, Martinez S, Perez Torres J, et al. Primary 
outcomes of a femoral neck-preserving stem: a multicentre 
clinical-radiological analysis at 5-year follow-up. Eur J Orthop 
Surg Traumatol. 2022;32:533-540.
5. Anderl C, Steinmair M, Hochreiter J. Bone Preservation in 
Total Hip Arthroplasty. J. Arthroplasty. 2022;37:1118-1123.
6. Chammaï Y, Brax M. Medium-term comparison of results in 
obese patients and non-obese hip prostheses 345 with Metha® 
short stem. Eur. J. Orthop. Surg. Traumatol. 2015;25:503-508.

7. Pellicci PM, Bostrom M, Poss R. Posterior approach to total 
hip replacement using enhanced posterior soft tissue repair. Clin 
Orthop Relat Res. 1998;355:224-8.
8. Lewinnek GE, Lewis GL, Tarr R, et al. Dislocations after 
total hip-replacement arthroplasties. J Bone Joint Surg Am. 
1978;60:217-220.
9. Lara-Taranchenko Y, Pujol O, González-Morgado D, et al. 
Validation of the Spanish version of the modified Harris score. 
Rev Esp Cir Ortop Traumatol. 2023:S1888-4415(23)00107-8.
10. Roles NC, Maudsley RH. Radial tunnel syndrome: resistant 
tennis elbow as a nerve entrapment. J Bone Joint Surg Br. 
1972;54:499-508.
11. Ackland MK, Bourne WB, Uhthoff HK. Anteversion 
of the acetabular cup. Measurement of angle after total hip 
replacement. J Bone Joint Surg Br. 1986;68:409-413.
12. DeLee JG, Charnley J. Radiological demarcation of 
cemented sockets in total hip replacement. Clin Orthop Relat 
Res. 1976;121:20-32. 
13. Moore MS, McAuley JP, Engh CA. Radiographic signs of 
osseointegration in porous-coated acetabular components. Clin 
Orthop Relat Res. 2006;444:176-183. 
14. Gruen TA, McNeice GM, Amstutz HC. Modes of failure 
of cemented stem-type femoral components: a radiographic 
analysis of loosening. Clin Orthop Relat Res. 1979;141:17-27.
15. Loudon JR, Charnley J. Subsidence of the femoral prosthesis 
in total hip replacement in relation to the design of the stem. J 
Bone Joint Surg Br. 1980;62:450-453.
16. Kjellberg M, Al-Amiry B, Englund E, et al. Measurement of 
leg length discrepancy after total hip arthroplasty: The reliability 
of a plain radiographic method compared to CT-scanogram. 
Skeletal Radiol. 2012;41:187-191.
17. Brooker AF, Bowerman JW, Robinson RA, et al. Ectopic 
ossification following total hip replacement: Incidence and a 
method of classification. J Bone Joint Surg Am. 1973;55:1629-
1632.
18. Argyrou C, Tzefronis D, Sarantis M, et al. Total hip 
arthroplasty through the direct anterior approach in morbidly 
obese patients. Bone Jt Open. 2022;3:4-11. 
19. Onggo JR, Onggo JD, de Steiger R, et al. Greater risks of 
complications, infections, and revisions in the obese versus 
nonobese total hip arthroplasty population of 2,190,824 
patients: a meta-analysis and systematic review. Osteoarthr 
Cartil. 2020;28:31-44.
20. Zingg M, Mavrogenis A. F, Oste P, et al. The influence of 
obesity on surgical outcomes and complications in THA: A 
comparative study. Orthopedics International. 2016;39:256-
262.
21. Chammai Y, Brax M. Medium-term comparison of results 
in obese patients and non-obese hip prostheses with Metha(R) 
short stem. Eur J Orthop Surg Traumatol. 2015;25:503-508.
22. Hinz N, Marsoni G, Mittelstädt H, et al. Short stem hip 
arthroplasty with the optimys prosthesis is a safe and effective 
option for obese patients: a mid-term follow-up multicenter 
study. Arch Orthop Trauma Surg. 2024;144:1401-1414.
23. Shah NV, Huddleston HP, Wolff DT, et al. Does Surgical 
Approach for Total Hip Arthroplasty Impact Infection Risk 
in the Obese Patient? A Systematic Review. Orthopedics. 
2022;45:e67-e7.



27

24. McLaughlin JR, Lee KR. The outcome of total hip 
replacement in obese and non-obese patients at 10- to 18-years. 
J Bone Joint Surg Br. 2006;88:1286-1292.
25. Maradit Kremers H, Visscher SL, Kremers WK, et al. 
Obesity increases length of stay and direct medical costs in total 
hip arthroplasty. Clin Orthop Relat Res. 2014;472:1232-1239.
26. Dowsey M.M, Choong P.F. Obesity is a major risk factor 
for prosthetic infection after primary hip arthroplasty. Clinical 
Orthopaedics and Related Research. 2010;468:1531-1536.
27. Pirard E, De Lint J.A. Anteversion of the acetabular 
component in obese patients. Hip Int. 2007;17:99-103.
28. Elson LC, Barr CJ, Chandran SE, et al. Are morbidly obese 
patients undergoing total hip arthroplasty at an increased risk 
for component malpositioning? J Arthroplasty. 2013;28:41-44.
29. McCalden R.W, Naudie D.D, Yuan X. Radiographic 
evaluation in hip arthroplasty. Journal of Arthroplasty. 
2009;24:761-768. 

30. Berend M.E, Lombardi A.V, Mallory T.H, et al. Stem 
subsidence as an indicator of fixation in cementless THA. 
Journal of Arthroplasty. 2006;21:12-16.
31. Wallroth K, Johl C, Weigert U, et al. Short stem hip 
arthroplasty with the optimys prosthesis is a safe and effective 
option for obese patients: a mid-term follow-up multicenter 
study. Arch Orthop Trauma Surg. 2024;144:1401-1414.
32. Jackson MP, Sexton SA, Yeung E, et al. The effect of obesity 
on the mid-term survival and clinical outcome of cementless 
total hip replacement. J Bone Joint Surg Br. 2009;91:1296-300.
33. Goh GS, Zeng GJ, Tay DK, et al. Does obesity lead to lower 
rates of clinically meaningful improvement or satisfaction after 
total hip arthroplasty? A propensity score-matched study. Hip 
Int. 2022;32:610-619.
34. Fujita K, Kabata T, Kajino Y, et al. Optimizing leg length 
correction in total hip arthroplasty. Int Orthop. 2020;44:437-
443.


	Title

