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Background and 

rationale 

6 Total hip replacement is evolving to be more refined, 

especially through the development of muscle sparing 

approaches such as the direct anterior approach (DAA), bone 

preserving prosthesis, as well as the use of a fast tracking 

protocol. Despite the rising interest in the DAA, its attribute 

and benefits as a muscle sparing approach continue to be 

debated. While some advocates of this procedure report a 

faster recovery, lower postoperative pain levels and lower 

dislocation rates, there are some studies describing higher 

complication rates specific to the approach, longer setup and 

surgery time, as well as muscle damage similar to classic 

approaches, especially in complex cases. We aim to establish 

if the total hip replacement through the DAA results in lower 

muscle damage, faster recovery and better overall clinical 

outcomes when compared to the classic lateral approach. 

Objectives 7 Throughout this study we aim to compare the DAA to the 

lateral approach when performing a cementless hip 

replacement by means of markers for muscle damage, 

perioperative data, postoperative pain levels and rescue 

medication consumption, functional outcome and quality of 



life. 

Trial design  8 single center, single surgeon, randomized controlled trial. 

Study setting 9 Emergency County Clinical Hospital – Orthopedic and 

Traumatology Department I, Cluj-Napoca, Romania 

Eligibility criteria 10 Inclusion criteria 

Participants of either gender who completely fulfill all the 

following criteria will be enrolled in the study. 

� Diagnosis of unilateral hip arthritis 

� Indication for surgical treatment by cementless 

THA 

� Pelvic radiographs that confirm the diagnosis  

� Asymptomatic contralateral hip 

� Able to participate to all postoperative follow-up 

visits 

� Over 35 years old but under 85 

� Express willingness to comply with the study 

protocol 

� Patients deemed capable of giving informed 

consent 

 

Exclusion criteria 

Patients who meet one of the exclusion criteria will not be 

enrolled in the study. 

� Previous hip surgery 

� Diagnosis of secondary or inflammatory arthritis 

(i.e., avascular necrosis of the femoral head, post 

traumatic, developmental dysplasia of the hip, 

ankylosing spondylitis, rheumatoid, gout, lupus 

and psoriatic ) 

� Any muscle diseases, recent heart attacks or 

rhabdomyolysis 

� Any physical disability caused by other than the 



degenerative hip arthritis 

� Bilateral degenerative hip arthritis 

� Subjects with a moderate or severe psychiatric 

illness 

� Active or suspected infection 

� Patients with Parkinson’s disease  

� Diagnosis of inflammatory arthritis  

� Pre-existing medical condition that would 

drastically limit the patient’s lifespan 

� The subject has a known metal allergy 

� Difficulty of participating to follow-up visits 

 

Interventions 11 All patients will undergo a unilateral total hip arthroplasty, 

using a cementless prosthesis. Approaches described.  

Outcomes 12 primary outcome measures will be to establish which 

of the two approaches creates the least amount of muscle 

damage with the use of biomarkers. Serum myoglobin and 

troponin levels will be our main biomarkers to assess the 

amount of muscle damage created during the procedures. 

Beside these two main markers we will also evaluate other 

markers like: CK, LDH, AST and CRP, through which we want 

to evaluate not only muscle damage levels but also the 

inflammatory response. Secondary outcomes will be clinical 

and functional result of the THA using the HHS, Oxford Hip 

Score Survey, SF-36. Functional outcome will be assessed by 

asking the patient to walk a distance of 20 m (66 feet), and 

climb a flight of 10 stairs. The usage of any walking aids, the 

time that takes to complete the tests and any adverse 

reactions will be noted. To assess postoperative pain levels, 

the Visual Analog Scale will be used on a daily basis while the 

patient is hospitalized, during physiotherapy and bed rest. 

The patient will note pain levels after discharge using the 

same VAS for 3 postoperative months, but on a weekly basis. 

Perioperative data will be gathered: surgery setup 



time, operation time (skin incision to suture), intraoperatieve 

blood loss, postoperative blood loss quantified via the 

surgical drainage system, hemoglobin levels before and after 

surgery, length of hospital stay after surgery (the endpoint 

will be when the patient is able to walk safely with a walker). 

Radiographs will be performed during the first 

postoperative day to assess if the endoprosthesis are 

positioned within the safety zone accepted for each 

component. Anterior-posterior and axial views will be made. 

 

Participant 

timeline 

13 See Figure 1 

Sample Size 14 An apriori power analysis was performed using G*Power 

3.1.9.2 [11] to establish the required number of patients that 

will need to be randomized in each group. Total sample size 

of 146 patients needed for a P < 0.05, two sided test, and 

required power of 95%. 

Recruitment 15 Patients with hip symptoms are directed by their family 

doctor to a checkup with an orthopedic physician. During 

these visits, a basic clinical evaluation and history are taken 

and a pelvic X-ray if needed. All patients that might meet all 

the criteria to participate will be informed of the existence of 

this study and what it means to be recruited. 

Sequence 

generation 

16 Computer generated 

Blinding 17 Patients are informed they will undergo the same procedure 

(i.e., a total cementless hip arthroplasty), the replacement of 

the hip joint using a prosthesis that will be press fitted, thus 

without using any surgical cement. It will be explained that 

the main difference between the two groups is the soft tissue 

dissection during the procedure, but without disclaiming any 

information that might converge the patient to realize the 

approach to be used. Together with the patient, the 

investigator (physician) who will assess all patients, the 

physiotherapist, nurses, and all the employees in the 

laboratory that will analyze all blood values will be blinded. 

Thus we hope to achieve a double blind trial 

Data collection 

methods 

18 All data will be collected on a case report form, and then 

recorded electronically using a double-data entry strategy.. 

 



Data management 19 All electronic data collected as such (i.e., radiographs, blood 

values) from multiple computers in the hospital network will 

be than gathered and organized with the support of the 

University of Medicine and Pharmacy- Department of Medical 

informatics and biostatistics, together with their data 

management systems (14,15). All data will not be altered in 

any way. The project manager will be the only one to have 

access to the data that will be locked in a secure location at 

the Emergency County Clinical Hospital – Orthopedic and 

Traumatology Department I, Cluj-Napoca, Romania. Original 

data recorded on paper will be locked in a file cabinet and 

electronic data will be secured via password protection, and 

will be backed-up on at least two secure passive storage 

devices, not connected to any server. 

Statistical methods 20 Statistical analysis will be carried out at the Department of 

Medical Informatics and Biostatistics, Iuliu Haţieganu 

University of Medicine and Pharmacy, Cluj-Napoca, using R 

version 3.1.1 (R Core Team, Vienna, Austria). All continuous 

data will be checked if they are normally distributed or not 

using the Shapiro-Wilk test. Normally distributed data will be 

compared using Student’s t-test for independent samples, 

and will be expressed as mean and standard deviation. Non – 

normally distributed data will be analyzed using the Mann-

Witney U test, and presented as median and Q1 and Q3 

quartiles. The Chi-square test or Fisher exact test will be 

applied when analyzing categorical values between groups. A 

P-value lower than 0.05 will be considered significant.  

 

Data monitoring 21 All data will not be altered in any way. The project manager 

will be the only one to have access to the data that will be 

locked in a secure location at the Emergency County Clinical 

Hospital – Orthopedic and Traumatology Department I, Cluj-

Napoca, Romania. 

Harms 22 All adverse events will be noted, regardless of the severity. 

Serious adverse events will be noted and further investigated 

and disclosed to the review board within 24 hours. Possible 

adverse effects will be presented in the written information 

given to the patient prior to signing the informed consent. 

These possible adverse effects are: preoperative anxiety, 

dizziness, superficial or deep infection, superficial lateral 



femoral nerve palsy, hip dislocation, prosthesis loosening, 

deep vein thrombosis, and other possible adverse effects 

predictable or not. 

Auditing 23 Trial progress will be reported to the Iuliu Hatieganu 

University ethics committee.   

Research ethics 

approval 

24 University of Medicine and Pharmacy Cluj –Napoca Ethics 

Committee (517/2015) 

Protocol 

amendments 

25 The study protocol will not be changed. If changes are 

necessary all relevant parties will be noted.   

Consent  26 The authors certify that they have obtained all appropriate 

patient consent forms. In the form, the patients have given 

their consent for their images and other clinical information 

to be reported in the journal. The patients understand that 

their names and initials will not be published and due efforts 

will be made to conceal their identity, but anonymity cannot 

be guaranteed. 

Confidentiality 27 all personal is instructed to maintain patient confidentiality 

in accordance with national health laws. 

Declaration of 

interests 

28 The authors have no conflict of interest to declare. 

 

Access to data 29 University of Medicine and Pharmacy Cluj –Napoca, 

University ethics committee, primary investigator and sub 

investigators  

Ancillary and post-

trial care 

30 As required by national medical law. 

Dissemination 

policy 

31 Publish the results. 

 


