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ABSTRACT  

Introduction 

Obesity affects over 774 million individuals worldwide. It is associated with an accelerated onset 

and progression of osteoarthritis, resulting in an increased need for total hip arthroplasty (THA). 

Obese patients have a higher risk of perioperative complications. The direct anterior approach 

(DAA) for THA is gaining popularity globally, however, there are concerns over its suitability for 

obese individuals. This study compares short-term clinical, functional, and radiological outcomes 

of obese and non-obese patients undergoing THA via the DAA.  

Methods 

We conducted a retrospective study of 356 consecutive patients who underwent elective primary 

THA via the DAA using a specialised leg positioner (Medacta International, Switzerland) and 

intraoperative fluoroscopy. Obese patients (BMI  30 kg/m2) were compared to the control group 

using baseline patient information, perioperative data and postoperative outcomes at minimum 

one-year follow-up.  

Results 

The study included 107 (30%) obese patients. Cohorts were well-matched for age, sex, 

preoperative diagnosis and baseline PROMs. In the obese cohort, surgical time and blood loss 

increased by a mean of 8.32  6.9 minutes (p = 0.03) and 58.19  25.37 ml (p = 0.0003) 

respectively. There were no significant differences in intraoperative radiation (mGys), time to 

discharge and discharge destination between the groups. Obese patients had a higher incidence of 

wound-related complications (5.6% versus 2.4%), however overall complication rates were 

similar (9.3% versus 6.8%, p = 0.67). Functional outcomes were equivalent with a mean 

postoperative mHHS of 97.57  4.86 and 98.05  5.59 in the obese and non-obese cohorts 

respectively (p = 0.54). PROMs including the Forgotten Joint Score (p = 0.34), Patient Joint 

Perception score (p = 0.2) and patient satisfaction rates (p = 0.085) were comparable.  

Conclusion 

The AMIS DAA is a safe and effective approach for obese patients with excellent short-term 

outcomes, however an increased risk of wound-related complications remains. 

 

Keywords: Total hip arthroplasty, Direct anterior approach, Obesity, Anterior minimally 

invasive total hip arthroplasty, AMIS 
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1. INTRODUCTION  

The worldwide prevalence of obesity has risen exponentially over the last few decades with 

obesity affecting over 774 million individuals.1 Within South Africa, 41% of women and 11% of 

men are classified as obese.2 Obesity is associated with an earlier onset of osteoarthritis due to 

physiological and biomechanical mechanisms.3,4 Obesity results in a state of chronic 

inflammation, which contributes to the severity, and progression of osteoarthritis by reducing pain 

tolerance, accelerating cartilage degradation, and stimulating osteophyte formation.3–5 Affected 

individuals typically have altered gait patterns and abnormal joint loading.4,5 The relative risk of 

undergoing total joint arthroplasty (TJA) correlates with increasing body mass index (BMI). 3,4 

Morbidly obese patients are 8.5 times more likely to require THA than non-obese individuals.3,4 

Obese and morbidly obese individuals respectively are likely to require THA two and nine years 

earlier than their non-obese counterparts.3,4  

Obesity is associated with a cluster of comorbidities, which contribute to increased perioperative 

risk.4 Obese individuals typically have increased surgical duration, length of stay (LOS) and 

analgesic requirements.3,6–9 Obesity is an independent risk factor for complications during TJA 

including combined complications; systemic complications; hip dislocation; re-intubation; re-

operation; surgical site and deep infections.3,4,6–8,10–13 A 2019, meta-analysis by Onggo et al. of 

over two million patients found an increased risk of all complications in obese patients undergoing 

THA (OR = 1.53, 95% CI:1.30 – 1.80, p < 0.001).8  

THA is a highly regarded and cost-effective surgical intervention with reported survivorship of 

up to 95% at 10 years, > 80% at 25 years and patient satisfaction of > 96% at 10 years.10,14–16 

Utilisation of THA continues to grow and current projections suggest a perpetuation of this trend 

as demand, eligibility, technology, and skills evolve, however there is still no consensus on the 

optimal surgical approach.14,17 

The DAA has seen a recent surge in popularity with DAA utilisation for primary THA amongst 

American Association of Hip and Knee Surgeons’ members increasing from 12% in 2009 to 45% 

in 2020.18,19 The DAA is an anterior-based minimally invasive surgical approach that accesses the 

hip via intermuscular and internervous planes, potentially limiting muscle damage.20–22 Reported 

advantages include reduced postoperative pain, LOS and dislocation risk; improved mobility; and 

superior HHS during the early postoperative period.20,21,23–26 Despite these benefits, the DAA is 

not the panacea as it has been associated with a steep learning curve, longer surgical duration, and 

a higher rate of certain complications, most notably surgical site infections (SSI) and 

intraoperative fractures.7,10,12,13,19–21,24–27 Fifty-three percent of DAA surgeons consider obesity to 

be a relative contraindication for DAA use.19 
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While common, the use of specialised leg positioners for the DAA remains controversial.28,29 The 

AMIS mobile leg positioner (Medacta International, Switzerland) was developed for use with 

the AMISDAA technique to allow controlled intraoperative manipulation of the hip.30 A 

potential benefit of this device in obese patients, is that the suspended thigh allows some of the 

excess adipose tissue to fall away from the surgical site compared to a conventional table on which 

the excess adiposity is supported by the table and pushes up towards the surgical site thus making 

exposure more challenging (Fig. 1).28  

 

Considering the trifactor of THA demand, DAA utilisation and the global obesity epidemic 

outlined above, we sought to compare short-term outcomes of obese and non-obese patients 

undergoing THA via the AMIS DAA.  

 

2. MATERIALS AND METHODS 

2.1 Study Design 

This was a retrospective analysis using prospectively collected data from a single-surgeon, 

evaluating 356 consecutive, adult patients who underwent elective, unilateral primary THA via 

the AMIS DAA, between 01 January 2018 and 31 December 2020. Exclusion criteria included 

patients who declined or were incapable of giving informed consent, and/or did not complete a 

minimum one-year follow-up. Ethics clearance was obtained from the Human Research Ethics 

Committee, University of the Witwatersrand. 

 

Figure 1. 
A. Obese patient positioned on conventional surgical table. B. Obese patient positioned on 

AMIS® Mobile Leg Positioner

A B
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2.2 Surgical Protocol 

A standardised protocol was utilised with all patients undergoing preoperative medical evaluation 

and optimisation by a single physician. All patients were operated on in a single laminar-flow 

theatre under general anaesthesia and a lumbar plexus block, administered by a fellowship-trained 

anaesthetist.  Patients were positioned supine with padded perineal support. The affected leg was 

placed in the AMISMobile Leg Positioner, controlled by an experienced table-operator. A 

weight-adjusted dose of intravenous antibiotic prophylaxis (Cefazolin or Clindamycin in cases of 

a known allergy) was administered preoperatively and for 24 hours postoperatively.  

A longitudinal skin incision of 6 – 10cm was made 2 ‒ 3 cm lateral and parallel to a line between 

the anterior superior iliac spine and Gerdy’s tubercle. The underlying perimysium was divided to 

allow access to the interval between tensor fascia lata and sartorius.  The lateral aspect of the 

rectus femoris was retracted medially to expose the joint capsule.  An anterior capsulotomy was 

used to enter the joint.  The femoral neck was osteotomised under traction while protecting the 

posterior capsule. The acetabular labrum was preserved where possible, and the acetabulum 

prepared as per conventional THA. Preparation of the femur was done in a position of extension 

and external rotation, optimising access to the proximal femur. Soft tissues were released as 

necessary to allow adequate access to the femoral canal while protecting the ligaments. Femoral 

broaching was performed using AMIS® broaches via conventional broaching techniques. 

Uncemented implants with 36 mm ceramic femoral heads and highly cross-linked polyethylene 

cups were used preferentially as allowed by patient anatomy. 

Intraoperative fluoroscopy (Philips, BV Pulsera) was performed by a single radiographer at three 

different time points: 1) to assess optimal positioning of the acetabular cup; 2) to assess optimal 

sizing and position of the femoral component during broaching; and 3) after reduction of the 

implants, prior to soft tissue closure.  An intra-articular negative-pressure drain was placed 

intraoperatively and removed within 24 hours. Intermittent pneumatic compression devices were 

employed postoperatively until discharge and inpatient physiotherapy provided twice daily. 

Patients were required to be ambulatory on crutches before discharge.  Patients were discharged 

on oral thromboprophylaxis (Rivaroxaban 10 mg daily) for two weeks. 

The surgical site was assessed by a clinical associate 10 days postoperatively and all suspicious 

wounds reviewed by the primary surgeon. A routine duplex Doppler was performed three weeks 

postoperatively to assess for occult deep vein thrombosis (DVT). The surgeon conducted follow-

up assessments at six weeks, six months and one year postoperatively. 
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2.3 Variables and outcome measures  

Preoperatively, the following baseline patient information was captured for all patients: age 

(years), sex, primary diagnosis, comorbidities, and BMI. Limb length discrepancy (LLD) was 

measured radiographically using Woolson’s technique.31 Patients’ preoperative functional status 

were evaluated using the mHHS – a validated tool that factors in pain, gait and activities.32 Pain 

was quantified using the Universal Pain Assessment Tool (UPAT); a combination tool comprising 

the verbal numeric rating scale, the verbal descriptor scale and the Wong-Baker FACES® pain 

rating scale.33,34 

Intraoperatively, the following data was collected: surgical duration in minutes from incision to 

completion of the last suture; estimated blood loss in millilitres and fluoroscopy use (radiation 

exposure in milligrays and duration of exposure in seconds). Perioperative data included: the use 

of blood products; LOS in days measured from date of admission to date of discharge and 

discharge destination; home or step-down facility.  

Postoperatively, at minimum one year, clinical, functional and radiographic outcomes were 

assessed using the following tools: mHHS, UPAT, Forgotten Joint Score (FJS), joint functionality, 

Patient Joint Perception (PJP) and a Likert-type patient satisfaction scale. The FJS is a validated 

PROM, designed to determine patient awareness of the artificial joint.35 The PJP is a single-

question PROM that correlates moderately with FJS.36 Standard radiographic imaging was used 

to assess LLD, component position and component loosening.  

Complications were classified as intraoperative or postoperative; medical (related to the patients’ 

baseline and physiological effect of the surgery) or surgical (directly related to the surgery); and 

temporal (early  4 weeks, late > 4 weeks).  

 

2.4 Data Analysis 

The study compared the outcomes of obese (BMI  30) and non-obese (BMI < 30) patients, based 

on a series of parameters.1 The means of these parameters were compared using t-tests with 

statistical significance at p < 0.05. Confidence intervals were calculated at 95%, and used in 

conjunction with the p-values to determine clinical significance. Groups were tested for linear 

model assumptions: normality and homogeneity of variances. In the event of a violation of the 

linear model assumptions, the Wilcoxon rank-sum alternative was used to hypothesis test between 

the two cohorts. The statistical package used was the R version 4.0.4 (2021-02-15); University of 

Auckland, New Zealand.  
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3. RESULTS  

3.1 Demographics 

In total, there were 356 patients of which 107 (30%) were obese and 205 (57.6%) were female (p 

= 0.05). The mean age of the obese group was 60.19 years versus 60.82 years in non-obese 

patients. The most common diagnosis was primary osteoarthritis, affecting 67.1% of non-obese 

and 74.8% of obese patients (p = 0.7). For further demographic details see Table 1. 

Table 1:  Patient Demographics 

 Total  

n = 356 (%) 

Obese 

n = 107 (%) 

Non-obese 

n = 249 (%) 

p-value 

Sex (n; %)    0.05 

  Male 151 (42.4%) 56 (52.3%) 95 (38.2%)  

  Female 205 (57.6%) 51 (47.7%) 154 (61.8%)  

BMI (kg/m2) ( SD) 27.95 ± 5.37 35.34 ± 3.7 25.21 ± 3.2 < 0.000 

Age, years ( SD) 60.33 ± 12.75 60.19 ± 11.65 60.82 ± 13.23 0.73 

Diagnosis (n; %)     

  Primary Osteoarthritis 247 (69.4%) 80 (74.8%) 167 (67.1%) 0.7 

  Congenital hip dysplasia 37 (10.4%) 12 (11.2%) 25 (10.0%)  

  AVN 22 (6.2%) 5 (4.7%) 17 (6.8%) 0.66 

  Inflammatory arthritis  16 (4.5%) 5 (4.7%) 11 (4.4%)  

  FAI 16 (4.5%) 3 (2.8%) 13 (5.2%) 0.84 

  Previous trauma 4 (1.1%) 1 (0.9%) 3 (1.2%)  

  Other 12 (3.4%) 1 (0.9%) 11 (4.4%)  

Comorbidities (n; %)     

  Hypertension 69 (19.4%) 23 (21.5%) 46 (18.5%) 0.48 

  Asthma/COPD 34 (9.6%) 9 (8.4%) 15 (6.0%)  

  Diabetes 33 (9.3%) 12 (11.2%) 21(8.4%) 0.21 

  Cardiac 26 (7.3%) 11(10.2%) 15 (6.0%) 1 

  Epilepsy 19 (5.3%) 6 (5.6%) 13 (5.2%)  

  Thyroid 19 (5.3%) 4 (3.7%) 15 (6.0%) 0.51 

  Previous DVT/PE 12 (3.4%) 3 (2.8%) 9 (3.6%)  

  Cancer 7 (2%) 2 (1.9%) 5 (2.0%) 0.21 

  Other 25 (7.0%) 7 (6.5%) 18 (7.6%)  

ASA grade (n; %)     

  1 132 (37.1%) 34 (31.8%) 98 (39.4%)  

  2 204 (57.3%) 66 (61.7%) 138 (55.4%)  

  3 20 (5.6%) 7 (6.5%) 13 (5.2%)  
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BMI, Body mass index; AVN, avascular necrosis; FAI, Femoroacetabular impingement; 

COPD, chronic obstructive pulmonary disease; DVT, Deep vein thrombosis; PE, Pulmonary 

embolus; ASA, American Society of Anaesthesiologists 

3.2 Perioperative findings 

Mean surgical duration was 92.71 ± 24.24 minutes for obese and 84.39 ± 23.92 minutes for non-

obese patients (p = 0.03). Blood loss averaged 233.05 ± 100.93 ml and 174.86 ± 99.11 ml for 

obese and non-obese individuals respectively (p = 0.0003). One obese patient required a 

transfusion. Intraoperatively, the mean radiation dose was 3.51 ± 1.16 mGy in the obese cohort 

(range 1.87 ‒ 7.91 mGy) with an average exposure time of 28.31 seconds (range 17.61 ‒ 51.17 

seconds). The mean radiation dose in the non-obese cohort was 3.13 ± 1.81mGy (range 1.58 ‒ 

7.21 mGy) and average exposure time was 24.56 seconds (range 14.9 ‒ 46.75 seconds). The 

average LOS of obese patients was 2.4 ± 0.49 days and non-obese patients 2.5 ± 0.72 days (p = 

0.16). Two obese and four non-obese patients required discharge to a step-down facility (p = 1). 

For further details, see Fig. 2. 
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3.3 Radiographic outcomes  

Eight (7.5%) obese patients and two (0.8%) non-obese patients had acetabular cup inclination of 

31°‒ 40° (p = 0.01) with an inclination of 41° ‒ 55° achieved in 99.2% of the non-obese cohort 

versus 90.7% of the obese cohort (p = 0.02). LLD and other aspects of the implant placement 

demonstrated no statistical difference (see Fig. 3). 
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3.4 Clinical and Functional Outcomes 

Postoperative mHHS scores were 97.57 ± 4.86 and 98.05 ± 5.49 in the obese and non-obese 

cohorts, respectively (p = 0.54). The mean FJS in obese patients was 77.81 ± 22.19 versus 71.43 

± 28.56 in the non-obese (p = 0.34). Satisfaction was > 92% in both cohorts (p = 0.085). For details 

on other PROMS, see Table 2.  

Table 2:  Clinical and Functional outcomes 

 Total  

n = 356 (%) 

Obese 

n = 107 (%) 

Non-obese           

n = 249 (%) 

p -value 

mHHS      

  Preoperative   SD 51.74 ± 12.02 49.92 ± 13.44 52.51 ± 11.22 0.19 

  Postoperative   SD 97.91 ± 5.3 97.57 ± 4.86 98.05 ± 5.49 0.54 

Change in mHHS 46.17 47.65 45.54  

FJS  SD 73.34 ± 25.67 77.81 ± 22.19 71.43 ± 28.56 0.34 

Satisfaction rate (n; %)     

Overall satisfaction  333 (93.5%) 99 (92.6%) 234 (94%) 0.085 

  Very dissatisfied  7 (2.0%) 2 (1.9%) 5 (2.0%)  

  Dissatisfied  6 (1.7%) 2 (1.9%) 4 (1.6%)  

  Neutral 10 (2.8%) 4 (3.7%) 6 (2.4%)  

  Satisfied 66 (18.5%) 22 (20.6%) 44 (17.7%)  

  Very satisfied  267 (75%) 77 (72.0%) 190 (76.3%)  

PJP (n; %)    0.2 

  Natural joint  216 (60.7%) 62 (57.9%) 154 (61.8%)  

  Artificial joint, no restriction  71 (19.9%) 22 (20.6%) 49 (19.7%)  

  Artificial joint, minimal 

restriction 

61 (17.1%) 19 (17.8%) 42 (16.9%)  

  Artificial joint, major 

restriction  

5 (1.4%) 2 (1.9%) 3 (1.2%)  

  Non-functional joint  3 (0.8%) 2 (1.9%) 1 (0.4%)  

Joint Functionality (n; %)    0.53 

  Severely limited 8 (2.2%) 2 (1.9%) 6 (2.4%)  

  Limited 17 (4.8%) 4 (3.7%) 13 (5.2%)  

  Can do most things 136 (38.2%) 40 (37.4%) 96 (38.6%)  
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  Can do anything  195 (54.8% 61 (57.0%) 134 (53.8%)  

UPAT   SD     

  Preoperative day 5.81 ± 1.98 5.99 ± 1.79 5.44 ± 2.3 0.13 

  Postoperative day 0.4 ± 1.28 0.45 ± 1.43 0.28 ± 0.82 0.29 

Change day 5.39 ± 2.31 5.49 ± 2.24 5.2 ± 2.47  

  Preoperative night 5.15 ± 2.62 4.92 ± 2.54 5.28 ± 2.65 0.42 

  Postoperative night 0.35 ± 1.33 0.23 ± 0.96 0.41 ± 1.46 0.32 

Change night 4.82 ± 2.64 4.91 ± 2.32 4.78 ± 2.79  

  Preoperative sport/activity 7.16 ± 2.21 7.13 ± 2.75 7.17 ± 2.06 0.97 

  Postoperative sport/activity 1.31 ± 3.19 0.43 ± 1.33 1.59 ± 3.58 0.2 

Change sport/activity 5.64 ± 4.01 5.33 ± 4.73 5.72 ± 4.05  

 

mHSS, modified Harris Hip Score; FJS, forgotten joint score; LLD, Limb length discrepancy; 

PJP, Patient joint perception; UPAT, Universal pain assessment tool 

 

3.5 Complications 

Overall, the complication rate was 7.6% (n = 27), 9.3% and 6.8% of the obese and non-obese 

groups respectively (p = 0.67). Twenty-six of the complications were surgical and resulted in eight 

re-admissions (two obese (1.8%) and six (2.4%) non-obese). Three cases were revised at a mean 

follow-up of 29.45 months (one obese and two non-obese). Twelve patients presented with wound 

complications, six (5.6%) obese and six (2.4%) non-obese patients. In the obese cohort, one 

prosthetic joint infection (PJI) and one intraoperative fracture were diagnosed. Three 

postoperative periprosthetic fractures (1.2%), two dislocations (0.8%) and one confirmed DVT 

were documented in the non-obese cohort. Aseptic loosening occurred in two obese (1.9%) and 

five (2.0%) non-obese patients (2%). (See Table 3). 

Table 3: Complications 

 Total             

n = 356 

Obese 

n = 107 

Non-obese 

n = 249 

p-value 

Total 27 (7.6%) 10 (9.3%) 17 (6.8%) 0.67 

  Early (<4 weeks) 

  Late (>4 weeks) 

15 (4.2%) 

12 (3.4%) 

4 (3.7%) 

6 (5.6%) 

11 (4.4%) 

6 (2.4%) 

0.4 
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Medical  1 (0.3%) 0 1 (0.4%)  

  DVT 1 (0.3%) 0 1 (0.4%)  

Surgical 26 (7.3%) 10 (9.3%) 16 (6.4%) 0.8 

Wound Problems 12 (3.4%) 6 (5.6%) 6 (2.4%)  

   Wound dehiscence 11 (3.1%) 5 (4.7%) 6 (2.4%)  

   Surgical site infections 1 (0.3%) 1 (0.9%) 0  

Deep PJI 1 (0.3%) 1 (0.9%) 0  

Aseptic loosening 7 (2.0%) 2 (1.9%) 5 (2.0%)  

  Acetabular loosening 1 (0.3%) 0 1 (0.4%)  

  Femoral component 

loosening 

6 (1.7%) 2 (1.9%) 4 (1.6%)  

Dislocation 2 (0.6%) 0 2 (0.8%)  

Periprosthetic Fractures 4 (1.1%) 1 (0.9%) 3 (1.2%)  

    Intraoperative Fractures 1 (0.3%) 1 (0.9%) 0  

    Postoperative Fractures 3 (0.8%) 0  3 (1.2%)  

        Vancouver B2 2 (0.6%) 0 2 (0.8%)  

        Vancouver C 1 (0.3%) 0 1 (0.4%)  

Readmissions 8 2 (1.9%) 6 (2.4%)  

   <30 days 3 (0.8%) 1 (0.9%) 2 (0.8%)  

   31 – 60 days 2 (0.6%) 0 2 (0.8%)  

   61 – 90 days 3 (0.8%) 1 (0.9%) 2 (0.8%)  

Re-operations 3 (0.8%) 1 (0.9%) 2 (0.8%)  

     < 4 weeks 2 (0.6%) 0 2 (0.8%)  

     > 4 weeks 1 (0.3%) 1 (0.9%) 0  

 

DVT, Deep vein thrombosis; PJI, prosthetic joint infection 

 

4. DISCUSSION 

To our knowledge, this is the first study in South Africa to compare outcomes between obese and 

non-obese patients undergoing THA via the AMISDAA. Cohorts were well-matched in terms 

of age, gender, primary diagnosis, and comorbidities. No differences were found in LOS, 

discharge destination, intraoperative fluoroscopy use, functional outcomes, PROMS and overall 
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complication rates however, increases in surgical duration, blood loss and risk of wound 

complications were noted in the obese group.  

 

In this study, mean surgical duration was longer in the obese cohort by 8.32 minutes. Obesity 

adversely affects surgical time regardless of approach.6–8,10,28,37,38 Onggo et al. calculated a 

difference in the mean surgical duration of 8.71 minutes between obese and non-obese patients, 

which widened further with increasing BMI, without assessing specific approaches.8 In the DAA, 

Russo et al. reported an increased surgical duration of 12.7 minutes in obese patients.7 Prolonged 

surgical duration is associated with increased perioperative risks including: prolonged admission; 

re-admission and re-operation; surgical site complications; systemic complications; and the need 

for blood transfusion.9,39 

Despite the increased intraoperative blood loss noted in the obese cohort, only one patient required 

a transfusion implying limited clinical impact. Blood transfusions in THA are associated with a 

higher risk of PJI, increased LOS and cost.40 Neither Argyrou et al. nor Hartford et al. found a 

relationship between BMI and blood loss in the DAA, however, Antoniadis et al. noted increased 

blood loss in severely obese patients (BMI  35kg/m2) undergoing the DAA.10,28,37 Onggo et al., 

did not find a significant difference in blood loss between obese and non-obese patients regardless 

of approach.8 

 

There were no statistically significant differences in average fluoroscopy duration or dosage 

between the obese and non-obese cohorts. Previous research by Curtin et al. identified a 

relationship between radiation dose and BMI based on the energy required to create the image.41 

While the average fluoroscopy duration and dosage was greater than elsewhere in the literature, 

with Baksh et al. noting a mean fluoroscopy time of 21.4 seconds and a mean patient radiation 

dose of 1.8 mGy; the radiation dose across both cohorts remained within safe limits.41,42 

Intraoperative fluoroscopy improves the accuracy of component positioning at the expense of 

radiation exposure to patient and staff.42  

 

The authors found no difference in LOS or need for step-down facilities. Antoniadis et al. reported 

a longer LOS in both cohorts than found in this study and further noted a higher LOS in the 

severely obese cohort (7.3 versus 5.3 days).10 In obese patients, Russo et al. noted an increased 

LOS (2.4 versus 2.6 days) and need for step-down care (7.6% versus 15.4%).7 Hartford et al. noted 
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equivalent outcomes regardless of BMI in terms of LOS (p = 0.70) and discharge destination (p 

= 1.7).37  

There was a significant improvement in UPAT score in both cohorts (p < 0.000). Postoperatively, 

obese patients reported higher levels of day pain (0.45  1.43 versus 0.28   0.82, p = 0.29) and 

lower night (0.23  0.96 versus 0.41  1.46, p = 0.32) and activity-related pain (0.43  1.59, p = 

0.2) however this trend existed preoperatively and differences were statistically insignificant. 

Macheras et al. found equivalent postoperative pain scores for the obese and non-obese cohorts 

who underwent the DAA with both groups scoring significantly better than matched candidates 

who underwent the Hardinge approach.43 Though statistically insignificant, we found a greater 

improvement in mHHS scores in the obese cohort, despite the mean postoperative mHHS 

remaining lower than those of the non-obese. This was similar to the findings of Argyrou et al., 

Antoniadis et al. and Macheras et al.10,28,43 Macheras et al., in an RCT, noted better mHHS in 

DAA patients than Hardinge patients regardless of BMI.43 FJS in both of our cohorts reflected 

successful surgery but contrary to Singh et al., who noted a trend of higher scores in non-obese 

patients, (68.11 versus 62.45; p = 0.349), our study demonstrated higher scores in the obese cohort 

(77.81 ± 22.19 versus 71.43 ± 28.57) however these findings were statistically insignificant (p = 

0.34).44 Other PROMS were similar indicating equivalent functional outcomes between obese and 

non-obese patients.  

 

There were no statistically significant differences in overall complication rates, re-admissions or 

re-operations. These have all been associated with increased risk in obese patients, regardless of 

approach.7,8,10,13,28,37,38 In our study, obese patients were more likely to have late complications 

and more likely to have wound complications (5.6% versus 2.4%, OR 2.4). An increased risk of 

wound complications and PJI in the obese cohort is in keeping with previous literature.7,10,13,28,37 

Russo et al. noted a 3.6 times risk for wound complications in obese patients with an 8.8 times 

risk of major complications.7 Purcell et al. noted an incidence of 2.5% for PJI and 2% for SSI in 

patients with a BMI of  35kg/m2; Argyrou et al. noted an SSI rate of 8.1% in the obese versus 

1.2% in the non-obese and Antoniadis et al. documented a 2.3% incidence of deep infection and 

4.7% incidence of SSI in the obese compared to 0.8% of each respective complication in the non-

obese cohort.10,13,28 In our study, non-obese patients were more likely to have early complications, 

including fractures and dislocations. There were no dislocations in the obese cohort. Onggo et al. 

and Lui et al. both noted an increased dislocation risk for obese patients undergoing THA 

however, Verhaegen et al. who only assessed patients undergoing the DAA did not find a 

difference.8,45,46 In our population, potentially protective factors include the tendency towards a 

more closed acetabular cup in the obese cohort and the intermuscular nature of the approach. 



 

15 

 

There were several limitations to this study including its retrospective nature. As the dataset was 

limited to a single, high-volume hip surgeon at a single institution, results may not be replicable 

in settings without equivalent expertise or resources. The BMI was used to classify obesity due to 

widespread use and convenience however it is often considered to be a crude measure of obesity. 

While we used broad categories of obese and non-obese patients, the further grading of BMI would 

have allowed for a more refined analysis of the data and comparison to other literature.  

 

5. CONCLUSION 

This study shows that AMIS® DAA is a safe option for obese patients with equivalent outcomes 

to non-obese patients. As in other THA approaches, obese patients have a higher risk of wound-

related complications, longer duration of surgery and increased volume of blood loss. This should 

be discussed during preoperative counselling and surgical planning. 
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Appendix A: Data Collection Form 

Title: A Comparison of the Short-Term Outcomes of Obese and Non-obese Patients undergoing 

Total Hip Arthroplasty using the Direct Anterior Approach 

Demographic Data 

Study Number:  

Age: ___ years 

Sex:  M/F 

Height:____m  

Weight: ____kg 

BMI: ____kg/m2 

Medical comorbidities: 

☐Diabetes   ☐Hypertension   ☐Epilepsy   ☐Asthma   ☐Previous MI    

☐Cardiac Arrythmias   ☐Thyroid disease ☐HIV 

ASA grade: ____ 

Allergies:   

Intraoperative Data 

Surgical time: _____minutes 

Cemented femoral component: Y/N 
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Intra-operative complication:  

☐Femoral fracture   ☐Acetabular fracture   ☐Nerve injury    

☐Vascular injury ☐Need for cables 

Blood loss: ______ml 

Blood transfusion: Y/N 

Acetabular component size: ___ 

Polyethylene component size: ___ 

Femoral component size: ___ 

Screws acetabular component: Y/N 

Clinical Data 

Preoperative 

Modified Harris Hip Score:  ______ 

UPAT score (at rest): _______ 

UPAT score (with activity): ______ 

LLD:_____mm 

Postoperative 

Length of hospital stay: _____days 
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Blood transfusion in ward: Y/N 

6 weeks/6 months/1 year post operatively  

Modified Harris Hip Score: _____ 

UPAT score at rest: _______ 

UPAT score on activity: ______ 

Complications 

Early (<4weeks): Y/N 

Late (>4weeks): Y/N 

Type of complication:  ☐Medical   ☐Surgical 

Medical complications 

☐Cardiac   ☐Pulmonary   ☐Renal   ☐Deep vein thrombosis   ☐Other 

Surgical complications 

☐ Intraoperative   ☐Postoperative 

☐SSI   ☐Deep PJI   ☐Wound dehiscence 

☐Periprosthetic fracture 

☐Hip dislocation 

☐Loosening. If Yes ☐Acetabular component ☐Femoral component 
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☐Nerve injury   ☐Vascular injury 

☐Greater trochanter pain syndrome 

☐Iliopsoas impingement 

☐Leg length discrepancy   ____mm 

Radiological Evaluation 

Fixation Type 

☐ Cemented ☐ Uncemented   ☐Hybrid 

Acetabular Cup Inclination 

☐<30°   ☐30-40   ☐41-55°   ☐>55° 

Acetabular Cup Version 

☐0°   ☐1-10°   ☐11-20°   ☐>20° 

Femoral Stem Version 

☐Neutral   ☐Valgus   ☐Varus 
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Appendix B: Ethics Approval  
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Appendix C: Hospital Manager Consent 
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Appendix D: Universal Pain Assessment Tool: Available from: South African Acute Pain 

Guidelines 
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Appendix E: Journal guidelines 
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Orthopaedics 

Hemant Sharma, University of Hull, Hull, United Kingdom 

Adult Reconstruction, bone infections, Complex trauma, Non Unions 

Ajoy P. Shetty, Ganga Medical Centre and Hospitals Pvt Ltd, Coimbatore, India Spine, 

Trauma 

Gautam M. Shetty, Mullaji Knee Clinic, Mumbai, India 

Arthroplasty 
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Bijayendra Singh, Canterbury Christ Church University, Medway Foundation NHS Trust, Gillingham, United 

Kingdom 

Upper Limb, Spine 

Sibin Surendran, Kerala University of Health Sciences, Thrissur, India 

Orthopaedic Surgery 

Bruno Toussaint, Clinique Générale Ste Anne, Annecy, France 

Upper Limb 

Abhishek Vaish, Indraprastha Apollo Hospitals Institutes of Orthopaedics, New Delhi, India Arthrosocpy,  

Sports Medicine,  Trauma 

Piers Yates, Fremantle Hospital, Department of Orthopaedics, Fremantle, Australia Orthopaedic 

Surgery 

Yon Sik Yoo, Hallym University Medical College of Hallym University, Department of Orthopedic Surgery, 

Hwaseong, South Korea Orthopaedic Surgery 

Assistant Editors 

Pawan Agarwal, Netaji Subhash Chandra Bose Medical College and Hospital, Department of Surgery, Jabalpur, 

India 

Plastic and Reconstructive surgery, Hand 

Raju Ahluwalia, King's College Hospital, London, United Kingdom 

Foot and Ankle 

Alice Baroncini, RWTH Aachen University Medical Faculty, Aachen, Germany 

Spine 

Rajesh Botchu, Royal Orthopaedic Hospital, Birmingham, United Kingdom 

MSK Radiology 

Gautam Chakrabarty, Calderdale and Huddersfield NHS Foundation Trust, Huddersfield, United Kingdom 

Arthroplasty 

Bosco Francesco, University of Turin, Department of Public Health and Pediatric Sciences, Torino, Italy 

Trauma and Knee surgery 

Sudhir Kumar Garg, Government Medical College and Hospital, Chandigarh, India 

MSK Tumors, Trauma 
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Prasad Gourineni, Advocate Children's Hospital, Oak Lawn, United States of America Paediatric 

Orthopaedics 

Ariful Haque, Kunming Medical University, Kunming, China 

Orthopedics, Sports Medicine, Trauma Surgery, Joint Surgery, Arthroscopy, Arthroplasty, 3D 

Orthopedics, Public Health, Mental Health, Occupational Health, Global Health 

Madhan Jeyaraman, Sri Lalithambigai Medical College and Hospital, Department of Orthopaedics, Chennai, 

India 

Arthroscopy, General Orthopaedics 

Ashok Johari, Children's Orthopaedic Centre, Mumbai, India 

Paediatric Orthopaedics 

Raju Karuppal, Kerala University of Health Sciences Government Medical College, Department of Orthopedics, 

Kozhikode, India 

Trauma, Arthroscopy and Arthroplasty 

James Kigera, University of Nairobi School of Medicine, Nairobi, Kenya 

Arthroscopy and Trauma 

Philippe Landreau, Aspetar Orthopaedic and Sports Medicine Hospital, Doha, Qatar 

Sports Medicine 

Rujuta Mehta, Bai Jerbai Wadia Hospital for Children, Parel, India 

Paediatric Orthopaedics 

Samarth Mittal, Jai Prakash Narayan Apex Trauma Center AIIMS, New Delhi, India 

Trauma 

Raj M. Murali, Wrightington Hospital, Department of Orthopaedics, Wigan, United Kingdom Upper 

Limb 

Mohit Kumar Patralekh, Vardhman Mahavir Medical College and Safdarjung Hospital Central Institute of 

Orthopaedics, New Delhi, India 

Systematic Reviews,  ,  

S. Dilip Chand Raja, Fortis Hospital, Vadapalani, Chennai, India 

Spine 
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Salvatore Risitano, University of Turin, City of Health and Science of Turin, Turin, Italy 

Total knee Arthroplasty, Arthroscopy, Sports Medicine, Knee surgery, Trauma 

Giuseppe Rovere, Catholic University of the Sacred Heart, Milano, Italy 

Trauma, Hip and Knee surgery 

Dhananjaya Sabat, MAMC and LNJP Hospitals, New Delhi, India 

Arthroscopy, Trauma 

Federico Sacchetti, University of Florence, Firenze, Italy 

MSK Oncology 

Abhijeet Salunke, The Gujarat Cancer and Research Institute, Ahmedabad, India 

MSK Tumors 

Saseender Shanmugasundaram, Sri Lakshmi Narayana Institute of Medical Sciences, Puducherry, India 

Arthroscopy and Arthroplasty 

Amit Sinha, Spire Yale Hospital, Wrexham, United Kingdom 

Hand, Trauma, Upper Limb (shoulder. elbow). Knee surgery 

Norimasa Takahashi, Funabashi Orthopaedic Hospital Shoulder and Elbow Center, Funabashi, Japan 

Orthopaedic Surgery 

Vivek Tiwari, All India Institute of Medical Sciences - Nagpur, Nagpur, India 

Trauma, General Orthopaedics 

Amit Tolat, Medway Maritime Hospital, Gillingham, United Kingdom 

Arthroscopy, Trauma 

Jayesh Trivedi, Robert Jones and Agnes Hunt Orthopaedic Hospital NHS Foundation Trust, Oswestry, United 

Kingdom 

Spine 

Elizabeth Vinod, Christian Medical College and Hospital Vellore, Department of Physiology, Vellore, India Others 

Karthik Vishwanathan, Parul University, Vadodara, India 

Arthroplasty, Trauma 
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Editorial Board 

Kunal Aneja, Max Super Speciality Hospital Shalimar Bagh, New Delhi, India 

Arthroplasty, Sports Medicine, Arthroscopy, Trauma, Joint Preservation, Regenerative Medicine 

Nicholas Antao, Holy Spirit Hospital, Mumbai, India 

Sports Medicine, Arthroplasty 

Giustra Fortunato, University of Turin, Maria Vittoria Hospital, Department of Orthopaedic and Traumatology, 

Turin, Italy 

Trauma and General orthopaedics 

Nijith Govindan, MIOC Ortho Clinic, Kochi, India 

Arthroplasty Upper and Lower limb, Arthroscopy and Sports Medicine 

Nidhi Goyal, Indraprastha Apollo Hospitals, New Delhi, India 

MSK Radiology 

Amit Joshi, B & B Hospital Pvt. Ltd., Kathmandu, Nepal 

Arthroscopy and Sports Medicine 

Vikram Khanna, Akasha Institute, New Delhi, India 

Trauma, General Orthopaedics 

Rajiv Maharjan, BP Koirala Institute of Health Sciences, Dharan, Nepal 

Trauma, General Orthopaedics, Arthroplasty, Spine 

Anwar Marthya, IQRAA International Hospital and Research Centre, Kozhikode, India Orthopaedic 

surgery 

Prem Haridas Menon, Kerala University of Health Sciences, Thrissur, India 

Trauma, Arthroplasty, Arthroscopy, Geriatric fractures, Randomised Clinical Trials 

Mubder Mohammed saeed, University of Basrah College of Medicine, Basrah, Iraq 

Trauma, General Orthopaedics, Orthopaedics Trauma and Spine 

Gaurav Neupane, Chitwan Medical College, Bharatpur, Nepal 

Arthroplasty, Trauma 
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Raja Bhaskar Rajasekaran, Royal Orthopaedic Hospital, Birmingham, United Kingdom 

MSK Tumors 

Himanshu Rohilla, Rajiv Gandhi Cancer Institute and Research Centre, New Delhi, India MSK 

Tumors 

Binoti Sheth, Lokmanya Tilak Municipal Medical College and General Hospital, Mumbai, India Paediatric 

Orthopaedics  
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GUIDE FOR AUTHORS 

 

INTRODUCTION 

We publish original research work across all disciplines of orthopedics and allied sciences, 

continuing education, evidence updates, students' pre-specified contributions, journal clubs, 

health-related information of interest to our readers and letters to editors are published. Journal 

of Orthopaedics seeks to be the pre-eminent Orthopaedics Journal. The content is aimed to 

deliver significant impact on the clinical practitioners and for improvement of the quality of health 

care. We are keen to encourage the submission of papers from authors whose first language is 

not English, although it is recommended that before submitting your manuscript to the journal you 

ask a colleague familiar with written English to read it through. This will greatly speed up the time 

taken to publish your paper. It is requested to note that the journal has an international readership 

and all submissions should be aimed at specifying something about the setting in which the work 

was conducted, why any specific reason for the research and also an elaborate description of the 

results. 

Article categories 

The categories of articles that are published in the Journal are listed and described below. Please 

select the category that best describes your paper. If your paper does not fall into any of these 

categories, please contact the Editorial Office. 

You need to follow all the guidelines of this journal and the International guidelines, as per the 

article type (see table below): 
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JOO_article-specifications-list.jpg - Table with article specifications per article type 

Original Research Article: Original, in-depth clinical research that represents new and 

significant contributions to medical science. The entire manuscript should not exceed 3000 words 

and should have maximum 50 references and 8 authors. 

Randomized Control Trial (RCT): These studies should follow CONSORT guidelines and 

should not exceed 3500 words and 60 references. An Institutional Ethical Committee approval is 

required before the start of the study. 

Systematic Review Article: These are comprehensive review articles on topics of current 

clinical interest in Orthopaedic targeting specialists. The entire manuscript should not exceed 

3500 words with not more than 60 references. Please use structured abstract for all the review 

articles (including narrative reviews). 

Narrative Reviews: These comprehensive reviews should cover upto date information about 

the subject. The manuscript should not exceed 2500 words and should have a maximum of 50 

references and 6 authors. 

Short Communication: Short communications can be personal opinions, or mini review on 

a burning topic, related to Orthopaedics. They should be up to 1000 words and can have up to 

10 references, 3 authors and 2 figures/tables. 

Case Reports: These should be novel, describing a new pathology, or management of a case. 

The manuscript should not exceed more than 2000 words and maximum limit of authors is 4 and 

https://www.elsevier.com/__data/promis_images/JOO_article-specifications-list.jpg
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the references up to 20, for this category. Please use structured abstract for all case report 

articles. 

Clinical Practice Guidelines: These articles summarize and suggest the guidelines for the 

clinicians about a common medical or surgical problem, based on currently available evidences 

from the literature. These should have a maximum of 300 words, 50 references, and up to 8 

authors. 

Editorials: The Editor usually commissions editorials but ideas or suggestions are welcomed. 

Letters/Opinion:  Are up to 500 words and are subject to copyediting, with the maximum of 

2 authors and 5 references. Preference will be given to letters responding to points raised by 

articles published recently in this Journal. Authors will not receive proofs. Opinion articles relevant 

to newer developments in relation to Internet that would be of significance to medical profession 

are invited. 

Address all correspondence to 

Prof. Dr. Raju Vaishya, Editor-in-Chief, Journal of Orthopaedics at raju.vaishya@gmail.com. 

Submission checklist 

You can use this list to carry out a final check of your submission before you send it to the journal 

for review. Please check the relevant section in this Guide for Authors for more details. 

Ensure that the following items are present: 

One author has been designated as the corresponding author with contact details: 

• E-mail address 

• Full postal address 

All necessary files have been uploaded: 

Manuscript: 

• Include keywords 

• All figures (include relevant captions) 

• All tables (including titles, description, footnotes) 

• Ensure all figure and table citations in the text match the files provided 

• Indicate clearly if color should be used for any figures in print 

Graphical Abstracts / Highlights files (where applicable) 

Supplemental files (where applicable) 

Further considerations 
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• Manuscript has been 'spell checked' and 'grammar checked' 

• All references mentioned in the Reference List are cited in the text, and vice versa 

• Permission has been obtained for use of copyrighted material from other sources (including 

theInternet) 

• A competing interests statement is provided, even if the authors have no competing interests 

todeclare 

• Journal policies detailed in this guide have been reviewed 

• Referee suggestions and contact details provided, based on journal requirements 

For further information, visit our Support Center. 

BEFORE YOU BEGIN 

Ethics in publishing 

Please see our information on Ethics in publishing. 

Studies in humans and animals 

If the work involves the use of human subjects, the author should ensure that the work described 

has been carried out in accordance with The Code of Ethics of the World Medical Association 

(Declaration of Helsinki) for experiments involving humans. The manuscript should be in line with 

the Recommendations for the Conduct, Reporting, Editing and Publication of Scholarly Work in 

Medical Journals and aim for the inclusion of representative human populations (sex, age and 

ethnicity) as per those recommendations. The terms sex and gender should be used correctly. 

Authors should include a statement in the manuscript that informed consent was obtained for 

experimentation with human subjects. The privacy rights of human subjects must always be 

observed. 

All animal experiments should comply with the ARRIVE guidelines and should be carried out in 

accordance with the U.K. Animals (Scientific Procedures) Act, 1986 and associated guidelines, 

EU Directive 2010/63/EU for animal experiments, or the National Research Council's Guide for 

the Care and Use of Laboratory Animals and the authors should clearly indicate in the manuscript 

that such guidelines have been followed. The sex of animals must be indicated, and where 

appropriate, the influence (or association) of sex on the results of the study. 

Declaration of interest 

All authors must disclose any financial and personal relationships with other people or 

organizations that could inappropriately influence (bias) their work. Examples of potential 

competing interests include employment, consultancies, stock ownership, honoraria, paid expert 

testimony, patent applications/registrations, and grants or other funding. Authors must disclose 

any interests in two places: 1. A summary declaration of interest statement in the title page file (if 

double anonymized) or the manuscript file (if single anonymized). If there are no interests to 

declare then please state this: 'Declarations of interest: none'. 2. Detailed disclosures as part of 

https://service.elsevier.com/app/home/supporthub/publishing/
https://www.elsevier.com/about/policies/publishing-ethics#Authors
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
http://www.icmje.org/recommendations/
http://www.icmje.org/recommendations/
http://www.icmje.org/recommendations/
https://www.who.int/gender-equity-rights/understanding/gender-definition/en/
https://www.nc3rs.org.uk/arrive-guidelines
https://ec.europa.eu/environment/chemicals/lab_animals/legislation_en.htm
https://ec.europa.eu/environment/chemicals/lab_animals/legislation_en.htm
https://ec.europa.eu/environment/chemicals/lab_animals/legislation_en.htm
https://grants.nih.gov/grants/olaw/guide-for-the-care-and-use-of-laboratory-animals.pdf
https://grants.nih.gov/grants/olaw/guide-for-the-care-and-use-of-laboratory-animals.pdf
https://grants.nih.gov/grants/olaw/guide-for-the-care-and-use-of-laboratory-animals.pdf
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a separate Declaration of Interest form, which forms part of the journal's official records. It is 

important for potential interests to be declared in both places and that the information matches. 

More information. 

Submission declaration 

Submission of an article implies that the work described has not been published previously 

(except in the form of an abstract, a published lecture or academic thesis, see 'Multiple, redundant 

or concurrent publication' for more information), that it is not under consideration for publication 

elsewhere, that its publication is approved by all authors and tacitly or explicitly by the responsible 

authorities where the work was carried out, and that, if accepted, it will not be published elsewhere 

in the same form, in English or in any other language, including electronically without the written 

consent of the copyrightholder. 

Use of inclusive language 

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to 

differences, and promotes equal opportunities. Content should make no assumptions about the 

beliefs or commitments of any reader; contain nothing which might imply that one individual is 

superior to another on the grounds of age, gender, race, ethnicity, culture, sexual orientation, 

disability or health condition; and use inclusive language throughout. Authors should ensure that 

writing is free from bias, stereotypes, slang, reference to dominant culture and/or cultural 

assumptions. We advise to seek gender neutrality by using plural nouns ("clinicians, 

patients/clients") as default/wherever possible to avoid using "he, she," or "he/she." We 

recommend avoiding the use of descriptors that refer to personal attributes such as age, gender, 

race, ethnicity, culture, sexual orientation, disability or health condition unless they are relevant 

and valid. When coding terminology is used, we recommend to avoid offensive or exclusionary 

terms such as "master", "slave", "blacklist" and "whitelist". We suggest using alternatives that are 

more appropriate and (self-) explanatory such as "primary", "secondary", "blocklist" and 

"allowlist". These guidelines are meant as a point of reference to help identify appropriate 

language but are by no means exhaustive or definitive. 

Reporting sex- and gender-based analyses 

Reporting guidance 

For research involving or pertaining to humans, animals or eukaryotic cells, investigators should 

integrate sex and gender-based analyses (SGBA) into their research design according to funder/ 

sponsor requirements and best practices within a field. Authors should address the sex and/or 

gender dimensions of their research in their article. In cases where they cannot, they should 

discuss this as a limitation to their research's generalizability. Importantly, authors should 

explicitly state what definitions of sex and/or gender they are applying to enhance the precision, 

rigor and reproducibility of their research and to avoid ambiguity or conflation of terms and the 

constructs to which they refer (see Definitions section below). Authors can refer to the Sex and 

https://service.elsevier.com/app/answers/detail/a_id/286/supporthub/publishing/
https://www.elsevier.com/about/policies/publishing-ethics#Authors
https://www.elsevier.com/about/policies/publishing-ethics#Authors
https://www.elsevier.com/about/policies/publishing-ethics#Authors
https://doi.org/10.1186/s41073-016-0007-6
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Gender Equity in Research (SAGER) guidelines and the SAGER guidelines checklist. These offer 

systematic approaches to the use and editorial review of sex and gender information in study 

design, data analysis, outcome reporting and research interpretation - however, please note there 

is no single, universally agreed-upon set of guidelines for defining sex and gender. 

Definitions 

Sex generally refers to a set of biological attributes that are associated with physical and 

physiological features (e.g., chromosomal genotype, hormonal levels, internal and external 

anatomy). A binary sex categorization (male/female) is usually designated at birth ("sex assigned 

at birth"), most often based solely on the visible external anatomy of a newborn. Gender generally 

refers to socially constructed roles, behaviors, and identities of women, men and gender-diverse 

people that occur in a historical and cultural context and may vary across societies and over time. 

Gender influences how people view themselves and each other, how they behave and interact 

and how power is distributed in society. Sex and gender are often incorrectly portrayed as binary 

(female/male or woman/man) and unchanging whereas these constructs actually exist along a 

spectrum and include additional sex categorizations and gender identities such as people who 

are intersex/have differences of sex development (DSD) or identify as non-binary. Moreover, the 

terms "sex" and "gender" can be ambiguous—thus it is important for authors to define the manner 

in which they are used. In addition to this definition guidance and the SAGER guidelines, the 

resources on this page offer further insight around sex and gender in research studies. 

Author contributions 

For transparency, we encourage authors to submit an author statement file outlining their 

individual contributions to the paper using the relevant CRediT roles: Conceptualization; Data 

curation; Formal analysis; Funding acquisition; Investigation; Methodology; Project 

administration; Resources; Software; Supervision; Validation; Visualization; Roles/Writing - 

original draft; Writing - review & editing. Authorship statements should be formatted with the 

names of authors first and CRediT role(s) following. More details and an example. 

Changes to authorship 

Authors are expected to consider carefully the list and order of authors before submitting their 

manuscript and provide the definitive list of authors at the time of the original submission. Any 

addition, deletion or rearrangement of author names in the authorship list should be made only 

before the manuscript has been accepted and only if approved by the journal Editor. To request 

such a change, the Editor must receive the following from the corresponding author: (a) the 

reason for the change in author list and (b) written confirmation (e-mail, letter) from all authors 

that they agree with the addition, removal or rearrangement. In the case of addition or removal of 

authors, this includes confirmation from the author being added or removed. 

Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement 

of authors after the manuscript has been accepted. While the Editor considers the request, 

https://doi.org/10.1186/s41073-016-0007-6
https://doi.org/10.1186/s41073-016-0007-6
https://doi.org/10.3897/ese.2022.e86910
https://www.elsevier.com/authors/policies-and-guidelines/edi#SAGER
https://www.elsevier.com/authors/journal-authors/policies-and-ethics/credit-author-statement
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publication of the manuscript will be suspended. If the manuscript has already been published in 

an online issue, any requests approved by the Editor will result in a corrigendum. 

Article Transfer Service 

This journal is part of our Article Transfer Service. This means that if the Editor feels your article 

is more suitable in one of our other participating journals, then you may be asked to consider 

transferring the article to one of those. If you agree, your article will be transferred automatically 

on your behalf with no need to reformat. Please note that your article will be reviewed again by 

the new journal. More information. 

Reporting clinical trials 

Randomized controlled trials should be presented according to the CONSORT guidelines. At 

manuscript submission, authors must provide the CONSORT checklist accompanied by a flow 

diagram that illustrates the progress of patients through the trial, including recruitment, 

enrollment, randomization, withdrawal and completion, and a detailed description of the 

randomization procedure. The CONSORT checklist and template flow diagram are available 

online. 

Copyright 

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing 

Agreement' (see more information on this). An e-mail will be sent to the corresponding author 

confirming receipt of the manuscript together with a 'Journal Publishing Agreement' form or a link 

to the online version of this agreement. 

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for 

internal circulation within their institutions. Permission of the Publisher is required for resale or 

distribution outside the institution and for all other derivative works, including compilations and 

translations. If excerpts from other copyrighted works are included, the author(s) must obtain 

written permission from the copyright owners and credit the source(s) in the article. Elsevier has 

preprinted forms for use by authors in these cases. 

Author rights 

As an author you (or your employer or institution) have certain rights to reuse your work. More 

information. 

Elsevier supports responsible sharing 

Find out how you can share your research published in Elsevier journals. 

https://www.elsevier.com/authors/article-transfer-service
http://www.consort-statement.org/
http://www.consort-statement.org/
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/about/policies/copyright/permissions
https://www.elsevier.com/__data/assets/word_doc/0007/98656/Permission-Request-Form.docx
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/authors/journal-authors/submit-your-paper/sharing-and-promoting-your-article
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Role of the funding source 

You are requested to identify who provided financial support for the conduct of the research 

and/or preparation of the article and to briefly describe the role of the sponsor(s), if any, in study 

design; in the collection, analysis and interpretation of data; in the writing of the report; and in the 

decision to submit the article for publication. If the funding source(s) had no such involvement, it 

is recommended to state this. 

Open access 

Please visit our Open Access page for more information. 

Language (usage and editing services) 

Please write your text in good English (American or British usage is accepted, but not a mixture 

of these). Authors who feel their English language manuscript may require editing to eliminate 

possible grammatical or spelling errors and to conform to correct scientific English may wish to 

use the English Language Editing service available from Elsevier's Author Services. 

Submission 

Our online submission system guides you stepwise through the process of entering your article 

details and uploading your files. Editable article files (e.g., Word, LaTeX) are mandatory to use in 

the peerreview process and typeset your article for final publication. All correspondence, including 

notification of the Editor's decision and requests for revision, is sent by e-mail. 

Submit your article 

Please submit your article via https://www.editorialmanager.com/JOO/default.aspx. 

Suggesting reviewers 

Please submit the names and institutional e-mail addresses of several potential reviewers. 

You should not suggest reviewers who are colleagues, or who have co-authored or collaborated 

with you during the last three years. Editors do not invite reviewers who have potential competing 

interests with the authors. Further, in order to provide a broad and balanced assessment of the 

work, and ensure scientific rigor, please suggest diverse candidate reviewers who are located in 

different countries/ regions from the author group. Also consider other diversity attributes e.g. 

gender, race and ethnicity, career stage, etc. Finally, you should not include existing members of 

the journal's editorial team, of whom the journal are already aware. 

Note: the editor decides whether or not to invite your suggested reviewers. 

PREPARATION 

Manuscripts must conform to the instructions given below: 

https://www.elsevier.com/journals/journal-of-orthopaedics/0972-978X/open-access-options
https://webshop.elsevier.com/language-editing-services/language-editing/
https://webshop.elsevier.com/language-editing-services/language-editing/
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General 

Type the manuscript using 'Times New Roman' font, size 12 in double space throughout. Please 

arrange the manuscript as follows: Title page, Abstract, Introduction, Methods, Results, 

Discussion, and References. Number all pages consecutively, beginning with the title page. All 

figures and Tables must be referred to in the manuscript. Consult a recent issue of the Journal 

for details. Only the Title page should bear the names and addresses of the author(s). Editorials, 

perspective and review articles are generally by invitation. However if you are interested in writing 

a review/perspective, you can send an email to the editor with the topic and a short summary of 

contents to be included. The editor will convey his decision in 7-10 days' time. 

Length of articles 

Text of original articles should be between 2000 and 3500 words. The article should not ordinarily 

contain more than 3 tables, 2 figures and 25 references. Case Reports are accepted only if they 

can be converted into 'What is your diagnosis?' format (please consult a recent issue of the 

Journal). Briefly, the format consists of case report of about 500 words, a diagnostic image 

followed by the actual diagnosis/answer and discussion (250 words) and upto 5 references. 

Letters discussing or criticizing material published recently in the Journal, brief presentations of 

data, or those pertaining to issues of relevance to health policy, practice of medicine, or the like, 

are welcome. These should not exceed 500 words, 1 table and 5 references. 

Queries 

For questions about the editorial process (including the status of manuscripts under review) or 

for technical support on submissions, please visit our Support Center. 

Peer review 

This journal operates a double anonymized review process. All contributions will be initially 

assessed by the editor for suitability for the journal. Papers deemed suitable are then typically 

sent to a minimum of two independent expert reviewers to assess the scientific quality of the 

paper. The Editor is responsible for the final decision regarding acceptance or rejection of articles. 

The Editor's decision is final. Editors are not involved in decisions about papers which they have 

written themselves or have been written by family members or colleagues or which relate to 

products or services in which the editor has an interest. Any such submission is subject to all of 

the journal's usual procedures, with peer review handled independently of the relevant editor and 

their research groups. More information on types of peer review. 

Double anonymized review 

This journal uses double anonymized review, which means the identities of the authors are 

concealed from the reviewers, and vice versa. More information is available on our website. To 

facilitate this, please include the following separately: 

https://service.elsevier.com/app/home/supporthub/publishing/
https://www.elsevier.com/reviewers/what-is-peer-review
https://www.elsevier.com/reviewers/what-is-peer-review
https://www.elsevier.com/reviewers/what-is-peer-review
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Title page (with author details): This should include the title, authors' names, affiliations, 

acknowledgements and any Declaration of Interest statement, and a complete address for the 

corresponding author including an e-mail address. 

Anonymized manuscript (no author details): The main body of the paper (including the 

references, figures, tables and any acknowledgements) should not include any identifying 

information, such as the authors' names or affiliations. 

Use of word processing software 

It is important that the file be saved in the native format of the word processor used. The text 

should be in single-column format. Keep the layout of the text as simple as possible. Most 

formatting codes will be removed and replaced on processing the article. In particular, do not use 

the word processor's options to justify text or to hyphenate words. However, do use bold face, 

italics, subscripts, superscripts etc. When preparing tables, if you are using a table grid, use only 

one grid for each individual table and not a grid for each row. If no grid is used, use tabs, not 

spaces, to align columns. The electronic text should be prepared in a way very similar to that of 

conventional manuscripts (see also the Guide to Publishing with Elsevier). Note that source files 

of figures, tables and text graphics will be required whether or not you embed your figures in the 

text. See also the section on Electronic artwork. 

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-
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1. INTRODUCTION / BACKGROUND   

  

1.1 Total Hip Arthroplasty  

 

Total Hip Arthroplasty (THA) is one of the most successful interventions in the field of 

orthopaedic surgery (1,2). A 2007 article published in The Lancet labelled it ‘The operation 

of the century’ (1,2).  Since Sir Charnley popularised the procedure in the latter part of the 

20th century, the number of patients undergoing THA have continued to grow year on year 

with approximately one million THAs being performed annually worldwide and an average 

of 184 THA surgeries per 100 000 people in Organisation for Economic Cooperation and 

Development (OECD) countries (2–4). 

The demand for THA surgery shows no signs of abating and current projections support a 

continuation of this trend for the foreseeable future with the annual number of procedures 

performed in the United States of America (USA) alone expected to increase by over one 

million from 400 000 to 1 429 000 by the year 2040 (5). The market for THA has expanded 

with widened of criteria for eligibility and increased demand from younger patients as 

technology and skills evolve (6,7). 

 The reason this procedure is held is such high esteem is due to the significant improvement in 

quality of life (QOL) for the majority of patients who undergo it (1,2,8).  About ninety-four 

percent (93.9%) of patients who have undergone primary THA report being satisfied with the 

procedure (9–11).  Primary THA has excellent outcomes with reported survivorship of up to 

95% at 10 years and > 80% survivorship at 25 years (3).  It has been shown to result in a 

significant increase in quality of life years (QALY) and from an economic perspective is a cost 



 

2 

 

effective surgical intervention (12,13).  The majority of patients (78-96%) who undergo 

primary THA surgery are able to return to work within one year, however this number is lower 

in patients with more physically demanding roles  (14,15).   

1.2 The Direct Anterior Approach (DAA)  

 

Despite the success and high usage of THA, there are still many areas of controversy.  One of 

the hotly debated issues is that of the optimal surgical approach.  Historically, the commonly 

used approaches were the anterolateral (AL), direct lateral (DL) and posterior approach (PA) 

however; this is rapidly changing with the growing interest in minimally invasive surgery 

(MIS) especially the direct anterior approach (DAA) (16).   

The DAA has been described since the early days of arthroplasty however it has only become 

popularised over the last two decades (16,17).  It is an MIS approach that uses intermuscular 

and internervous planes to access hip joint (17).  Additional advantages are that it can be 

performed with the patient supine and it is amenable to the use of intraoperative fluoroscopy 

(17).  As the DAA is a relatively novel and rapidly expanding focus within THA, there is a 

relative dearth of clinical information concerning long-term outcomes (18). The surgical 

approach plays a role in the incidence and type of complications (19,20). The DAA and PA 

have been noted to have superior outcomes than the AL and DL approaches with better Hip 

Disability and Osteoarthritis Outcome Scores (HOOS) for pain, activities of daily living 

(ADL), sports and QOL as well as lower rates of self-reported limping (21,22).  

Currently there is no consensus on optimal surgical approach in terms of blood loss or need for 

perioperative blood transfusion (18,23–25).  Radiographic outcomes have demonstrated no 

significant difference in implant position following surgery via DAA and PA groups however 
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cup anteversion tended to be greater in the following PA (24,26). Wang et al. conducted a 

metanalysis of randomised control trials (RCT) comparing outcomes of the DAA and PA and 

found no significant differences in hospital stay, operative time, complications or Harris Hip 

Score (HHS) at 12 weeks or one year (23). A 2017 systemic review by Meermans et al. 

concluded that there is limited evidence for improved kinematics or better long-term outcomes 

when using the DAA for THA however, there was a need for high quality RCT comparing the 

approaches before any final conclusions could be made on the optimal approach (27). Awad et 

al. noted that the DAA resulted in a short-term functional benefit which equalized by six to 

eight weeks postoperatively along with a higher cumulative cost when compared to the PA 

(25).  

Frequently cited benefits of the DAA include improved early outcomes; lower postoperative 

visual analogue scale scores (VAS) for pain and reduced use of postoperative analgesia, shorter 

time to discharge and better Harris Hip Scores (HHS) at two, four and six weeks 

postoperatively (17,18,23–26,28).  The incision length is usually smaller (23,29).  Many 

surgeons believe the DAA results in less muscle damage owing its intermuscular nature; a 

theory which is supported by a 2011 study by Bergin et al. that noted a significantly lower 

increase in Creatine Kinase (CK) levels in patients following DAA than PA (28,29). There is 

a lower dislocation risk following THA using the DAA and patients are frequently given less 

restrictive postoperative guidelines when compared to other approaches (24,28,30–32).  

Surgeons generally allow DAA patients to return to sports and a wider variety of activities 

earlier during the postoperative period than they would following other approaches (32). 

Patients are reported to have earlier restoration of gait kinematics in the early postoperative 

(three month) period with more patients able to walk, climb stairs and higher total HHS scores 

during early follow-ups (24,30).  Sun et al. conducted a metanalysis comparing outcomes of 
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the DAA and PA. They noted that the DAA group achieved better HHS scores initially but 

these equalised by the six month follow-up (24).  In a matched retrospective review with a 

minimum two-year follow-up, Maldonado et al. showed similar patient reported outcome 

measures (PROM) when comparing the DAA and matched PA groups including comparable 

patient satisfaction and VAS scores however the QOL outcome scores were higher for the DAA 

cohort (34). Five year follow-up studies show comparable outcomes to the PA in terms of 

function, QOL and survivorship as well as patient satisfaction (11,30).  

1.3 Attitudes and Trends around the DAA  

There is still trepidation amongst many surgeons about using this approach (19,35). Surgeons 

who do not perform the DAA cite concerns that the DAA results in poorer outcomes, has no 

clinical benefit and expressed concern about the steep learning curve (35).  In a survey of Hip 

Society (HS) members, 49.3% of respondents had used the DAA for THA however, 42.9% of 

the surgeons who had used it were no longer using it at the time of the survey (19). Only 22.5% 

of participants believed that the DAA had significant benefits over other approaches when 

considering the risks (19). 

In a poll done at the 2018 meeting of the American Association of Hip and Knee Surgeons 

(AAKHS), the most common approach for routine THA was the PA (47%), followed closely 

by the DAA (40%).  This showed a 28% increase in usage of the DAA in under a decade (36). 

In an email survey of members of the AAKHS the following year, it was noted that over 56% 

of respondents were comfortable performing the DAA (35).  These surgeons overall had less 

years in practise than those who did not perform the DAA suggesting that the newer generation 

of surgeons are more likely to adopt this approach (35). 
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Surgeons report increased patient interest in the DAA: a survey of surgeons AAHKS revealed 

that the majority of participants felt that offering the DAA resulted in improved patient market 

share with 76.1% of surgeons who performed it reporting increases and 65.8% of surgeons who 

did not perform it reporting losses in their patient market share (35). 

1.4 Concerns regarding the DAA  

The general consensus amongst surgeons is that the DAA is a difficult technique with a steep 

learning curve and may not be suitable for inexperienced surgeons (24,27,30). Even for 

otherwise experienced surgeons, it is recommended that they have someone proficient in the 

approach assist and guide them during their initial surgeries to reduce the risk of surgeon-

related complications.  

There is a higher rate of certain complications noted in DAA patients namely surgical site 

infection, intraoperative fractures and postoperative lateral femoral cutaneous nerve (LFCN) 

neuropraxia (18,20,24,26).  The higher rate of surgical site infection is thought to be due to the 

pannus overlying the surgical site (27). Operative time is typically longer in the DAA than the 

PA which is an independent risk factor for postoperative infection (11,17,24–26,37). 

Intraoperative fracture risk declines as the surgeon’s experience grows and is thus a modifiable 

risk factor (27). LFCN neuropraxia has been reported in as much as 15 ‒ 80% of patients 

undergoing THA, however the majority of these resolve without any long-term complications 

(27).  The high incidence of LFCN neuropraxia is due to the nerve’s significant anatomical 

variations and branching patterns with injuries to branches of the LCFN considered to be 

unavoidable in up to 42% of patients during the DAA due to the variations in its course 

(27,39,40).  Increased pain may be caused by the rare complication of a postoperative neuroma 

(27). 
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There are certain patient factors that lead surgeons who preferentially use the DAA to use the 

PA instead.  Specifically, revision cases (79.3%), complex anatomy (65%), and body habitus 

(53%) (35). Some institutions consider a high body mass index (BMI) to be a relative 

contraindication to the DAA (27). 

1.5 Obesity and the DAA 

Overweight or obesity are defined by the World Health Organisation (WHO) as abnormal or 

excessive fat accumulation that presents a risk to health (41). Obesity, which was first 

recognised as an epidemic in the USA, has become a global pandemic (42).  Worldwide obesity 

has increased significantly over the last century and almost tripled since 1975 (41). In 2016, 

39% of adults (more than 1.9 billion people) worldwide were overweight with over 650 million 

classified as obese (41). 

BMI is calculated using an individual’s weight in kilograms divided by the square of their 

height in metres, i.e. BMI = weight / (height)2  (41).  A BMI of over 30 is classified as obese 

(41).  

Obesity is a significant public health concern with a high prevalence across all population 

groups in South Africa. In a 2016 survey, it was noted that 41% of South African women were 

obese, 20% were classified as severely obese and a further 27% were classified as overweight. 

Only 30% of women had a BMI in the normal range with a further 3% classified as underweight 

(43).  South African men fared better than their female counterparts with 59% classified as 

having a BMI within the normal range, 10% underweight, 20% overweight and 11% classified 

as obese. A further 3% were severely obese (43).  In terms of demographics, South African 

white men were more likely to be overweight or obese (75%) with the prevalence much lower 

amongst black African males (27%). Women had a fair distribution across racial divides.  
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Women tended to have the highest prevalence in the age group 45 ‒ 64 years (81 ‒ 82%) while 

men aged 65 years or older were the age group most affected (54%). Severe obesity correlated 

with increased wealth among both men and women (43). 

Obesity is linked to an earlier onset of osteoarthritis (44,45). This is due to a combination of 

biomechanical and physiological mechanisms, which are compromised, in the obese patient 

(45). Obese patients are likely to have altered gait patterns and increased vertical ground 

reaction forces (45).  Articular cartilage is subjected to increased loading which can lead to 

tissue damage and earlier degenerative disease (45). Adipose tissue releases Adipokine, a 

protein that causes an increase in inflammation of the cartilage with resulting cartilage 

degradation (45). Obese patients have higher levels of inflammatory markers. This state of 

chronic inflammation is thought to contribute to the severity of the patients’ symptoms 

including pain, functional limitation and disease progression (46).  

The relative risk of undergoing THA increases with increasing BMI (45).  Patients classified 

as morbidly obese are 8.5 times more likely to require a THA than non-obese patients (45).  

Obese individuals are more likely to require TJA at a younger age than their non-obese 

counterparts. Patients with class I obesity were on average two years younger, and class II and 

III obese patients between seven and nine years younger than non-obese patients at the time of 

THA (44,45).  

Obesity is rarely found alone.  It is associated with a cluster of comorbidities including Diabetes 

mellitus, dyslipidaemia, hypertension, coronary artery disease and obstructive sleep apnoea; 

all of which may contribute to the increased perioperative risk (45).  Obesity is an independent 

risk factor for complications in TJA. Obese patients have an increased risk of combined 

complications, acute kidney injury (AKI), cardiac complications, hip dislocation, reintubation, 
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reoperation, superficial infection, wound complications and deep infection (11,44,47–53). The 

risk of these complications increase progressively with higher BMIs, specifically with BMI ≥ 

35, BMI ≥ 45 or patient weight of ≥ 100 kg (47,48,53).  Obesity is also related to an increased 

risk of deep vein thrombosis (DVT) and pulmonary embolism (PE) (54). Obese patients have 

increased operative times, duration of admission and require more analgesia (51,52).  They are 

more likely to require assistive devices two weeks postoperatively and step down facilities for 

rehabilitation on discharge (51). The overall incidence of wound infection or deep infection 

following THA is comparable between the DAA and PA however obesity, in particular morbid 

obesity, puts patients at a greater risk for superficial wound complications following DAA, 

often requiring further operative management (49,50). Obese patients undergoing a DAA have 

an 8.8 and 3.6 fold increase in major and wound complications respectively, compared to 

patients with a BMI < 30.  

Antoniadis et al. compared outcomes of THA via the DAA in non-obese and Class II Obese 

patients.  Functional outcomes improved significantly with the HHS of both cohorts improving 

by a mean delta value of 45 from preoperative to postoperative. Radiologically, there were no 

significant differences between acetabular version, inclination, vertical centre of rotation or leg 

length however the non-obese cohort had a slightly medialized horizontal centre of rotation 

compared to the obese group (11). They noted a four-fold increase in the reoperation rate in 

the obese cohort. This was primarily due to wound complications such as wound infection and 

dehiscence.  The higher complication and reoperation rates were comparable to the rates of the 

standard approach noted in the literature and were deemed by the authors to be acceptable 

suggesting that the DAA is an acceptable option for obese patients (11).  
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1.6 Anti-Fat bias 

Implicit bias amongst health care providers has come under the spotlight in recent years with 

increased reportage of its detrimental effects on health care (55). In a study done on medical 

doctors to assess for weight bias it was noted that there were very strong implicit and explicit 

(self-reported) anti-fat attitudes (55).  The strong explicit bias implies that participants may 

find it more socially acceptable to express negative attitude towards overweight people, which 

may result in overweight patients receiving suboptimal care (55). Considering the increased 

demand for THA, increasing usage of the DAA along with the growing prevalence of obesity, 

the aim of this study is to assess if there are differences in outcomes of obese and non-obese 

patients undergoing THA via the DAA and to assess whether the DAA is a viable option for 

obese patients.  
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2. STUDY AIM AND OBJECTIVES   

Aim   

o To compare short-term outcomes of obese and non-obese patients undergoing THA 

using the DAA.  

Objectives   

o The primary objective is to evaluate short-term outcomes in terms of clinical and functional 

outcomes; radiological parameters, intraoperative, early and late complications in obese 

and non-obese patients undergoing THA using the DAA.   

 Clinical and functional outcomes:  

This includes preoperative and postoperative limb length discrepancy (LLD), HHS and 

pain scores.  

 Radiological parameters:  

We will compare the range of preoperative radiological diagnosis as well as 

postoperative component positioning on standard radiographic images at a minimum of 

one-year.  

 Intraoperative:  

Our study will evaluate any differences in surgical time, intraoperative blood loss, need 

for blood transfusion as well as intraoperative complications. 
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 Complications:  

Our study will assess early and late, surgical and medical complications. We will look 

at the postoperative time to discharge, review data recorded during follow-up 

appointments for other complications and will review the results of duplex doppler 

scans done three weeks postoperatively to record the incidence of early asymptomatic 

DVTs.  

o The secondary objective of our study is to determine a change in patient-reported outcome 

measures, pain scores and satisfaction rates in obese and non-obese patients who have 

undergone DAA primary THA at a minimum of one-year follow-up.  

 

3. METHODS  

Study design  

The study will be a retrospective chart analysis of patients who have undergone an elective 

primary THA using DAA. A single high-volume hip surgeon practising in a single theatre in a 

single private institution performed all cases.   He performed a total of 416 elective THAs from 

the period of January 2017 to January 2020. We will retrospectively assess all patients who 

were followed-up for at least one year postoperatively. 

Site of study  

The study will be conducted at Life Fourways Hospital. This is a private institution, which 

provides a wide range of medical and surgical services as well as a spectrum of ancillary 
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services including physiotherapy, radiology and wound services.  The primary surgeon is an 

experienced hip surgeon and is based at this institution. 

Data Collection: Main variables and outcome measures 

The following baseline demographic data were collected for all participants preoperatively on 

a uniform data collection form designed by the primary surgeon (see appendix section). 

Baseline preoperative data collected included age (years), gender, primary diagnosis, BMI and 

comorbidities. Preoperative pain scores were assessed using the Universal Pain Assessment 

Tool (UPAT). Patients were assessed for LLD in cm and PROMs using the HHS.  

o The Body Mass Index (BMI) is calculated as mentioned in Section 1.4. 

o The LLD is measured in cm as the difference between the leg length (measured from 

the ASIS to the medial malleolus of each leg) of the contralateral and ipsilateral legs.   

o The HHS is a validated assessment tool developed to evaluate the results of hip surgery.  

It assesses various outcomes including pain, function, deformity and range of motion.  

It covers pain, function, deformity and range of motion.  It has good to excellent retest 

and inter-rater reliability.  

o The UPAT is combination tool comprising of the verbal numeric rating scale, the verbal 

descriptor scale and the Wong-Baker FACES® pain rating scale. 

Intraoperative data collected included surgical time (minutes), estimated blood loss (ml), 

techniques and implants used, and intra-operative complications as well as fluoroscopy.  

Postoperatively the need for blood transfusion was documented along with time to discharge 

(days) and the residual LLD.  
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At subsequent follow-ups of six-weeks, six-months and one-year, the following functional, 

clinical and radiographic data were collected: 

o Functional outcomes were assessed using the HHS and pain was assessed using the 

UPAT.  

o Clinical information assessed included complications, which were classified as early                     

(< 4 weeks) versus late (> 4 weeks) as well as medical versus surgical. Medical 

complications were classified as being related to the patients’ baseline ± the 

physiological effect of the surgery. Surgical complications were considered as being 

directly related to the effects of the surgery. These included wound complications, 

infection, periprosthetic fractures, dislocation, psoas tendon impingement, subsidence 

of prosthesis, nerve injury and mechanical complications.  

o Standard radiological imaging was done postoperatively and at the follow-ups. These 

images were assessed for acetabular inclination and version, femoral version, femoral 

subsidence and for the presence of any radiolucent lines surrounding the acetabular or 

femoral components.  Radiolucent lines surrounding the acetabular cup were be 

classified according to the Charnley and DeLee classification system while similarly 

radiolucent lines surrounding the femoral were described using Greun’s zones.   

Moreover, patients were asked about their postoperative satisfaction according to a five level 

Likert-type scale that included the following options; significantly dissatisfied, dissatisfied, 

neutral, satisfied, significantly satisfied. The Likert-type scale was used to assess patient 

satisfaction, which is a commonly used tool for the assessment of participant attitude. Patients 

were subsequently classified as satisfied if they chose satisfied or significantly satisfied and 
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dissatisfied if they chose neutral, dissatisfied or significantly dissatisfied at one-year follow-

up.  

 Patient Selection Criteria 

Inclusion criteria:  

o Patients over the age of 18 years who underwent an elective total hip arthroplasty via 

the DAA done by Dr JN Cakic.  

o Patients who had consented for the collection of their data by the primary surgeon. 

Exclusion criteria:  

o Patients who did not complete the minimum of one-year follow-up schedule as 

described.  

o Patients incapable of informed consent.   

o Patients who underwent THA due to trauma.  

o Patients who underwent bilateral simultaneous THA. 

o Patients who underwent revision THA by the primary surgeon. 

4. DATA ANALYSIS  

The control and obese patient cohorts will be statistically compared based on a series of 

parameters. The means of these parameters will be compared using T-tests with statistical 

significance at p < 0.05. Confidence intervals will be calculated at 95%, thereby subsequently, 

used in conjunction with the p-values to determine clinical significance. Groups will be tested 

for linear model assumptions: normality and homogeneity of variances. In the event of 

violation of the linear model assumptions, the Wilcoxon rank-sum alternative will be used to 
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hypothesis test between the two cohorts (These tests can be used to demonstrate any changes 

in PROMS pre- and post-operatively within the same cohort).  Implant survival will be plotted 

on a Kaplan-Meier curve to produce the empirical probably of implant survival over the study 

period.  The statistical package to be used is the R version 4.0.4 (2021-02-15); University of 

Auckland, New Zealand.  

5. ETHICS  

All patients’ data will be retrospectively collected from database that is kept securely by Dr JN 

Cakic. Dr Cakic has previously received ethical approval for the prospective collection of data 

for his hip patients. All the data are currently housed securely in a single server. All patients 

have consented for their data to be used for academic research purposes. All patients have been 

assigned a file number and names and other identifying data are kept separately from clinical 

information.  The primary investigator has signed a non-disclosure agreement.  The Human 

Research Ethics Committee has granted provisional approval for the study (Protocol no: 

M210819). We will await the clearance certificate before accessing the database. 

6. TIMING   

  July  

2021  

August  

2021  

September  

2021  

October  

2021  

November  

2021  

December  

2021  

January  

2022  

Protocol  

Development  

              

Protocol  

Submission  

              

Ethics  

Application  
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Data collection                

Data  

Analysis  

               

Write up of  

Research  

Report  

              

 

7. FUNDING  

Study will be self-funded (see Table below):   

Item  Estimated Cost (ZAR) 

Stationary  R400  

Printing  R600  

Laptop  Own  

Transport/fuel  R200  

Statistician  R500  

Total  R1700  

 

8. ANTICIPATED PROBLEMS  

This is a retrospective chart analysis and therefore there may be some concerns with collecting 

all the data for all patients across all the subsets and time variables with absolute consistency 

and uniformity. Evaluation also demands that patients have been consistent in complying with 
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their follow-up appointments, thus some patients may be lost if they did not complete their 

scheduled follow-up appointments.   

We have classified obese and non-obese patients as those with a BMI of < 30 and ≥ 30 

respectively; however, we are aware that BMI is not considered the most accurate measure of 

obesity. Concerns noted are that it does not differentiate between muscle and fat, does not take 

into account the distribution of adiposity and or variations across populations or gender.  We 

chose to use it due to the ease of use and because it is widely accepted and utilised (45). 
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