
A 66-year-old lady with disabling right hip pain 
underwent total hip replacement using direct anterior 
approach (DAA) and Mako robotic technology in Fortis 
Hospital, Bannerghatta Road, Bangalore. This is the first 
case of direct anterior hip using a Mako Robotic 
Technology in India. Direct anterior approach provides a 
minimally invasive, muscle sparing approach to hip 
replacements. Mako robotic technology which is 
recently introduced in Fortis Hospital, functions using a 
3D Computerised Tomogram Virtual model and 
achieves precise bone preparation and accurate 
placement of components. This patient underwent total 
hip replacement using two technological advances 
simultaneously.

Robotic total hip arthroplasty, Mako total hip, Direct Anterior 
approach (DAA) Robotic Hip, First Robotic DAA in India.

Total hip arthroplasty (THA) is one of the best medical 
interventions to improve the quality of life and has been 
a boon for those patients with end-stage osteoarthritis. 
Recently robotic technology has been introduced to 
improve the alignment, minimise human errors and 
complications. Robotic arm functions using a pre
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operative virtual 3D CT model.  Anatomically hip joint is 
located deep and hence most of the traditional 
approaches involve larger incisions and damage to 
different groups of hip muscles. The direct anterior 
approach (DAA) utilises smaller incision, might have a 
quicker recovery, a shorter hospitalization and can start 
with an earlier rehab program.1-3

A 66-year-old lady, a housewife, presented with a 
severe pain in her right hip pain since last 2 years. On 
examination she was limping, and her hip movements 
were painfully restricted. Radiographs of the hip 
showed severe degenerative changes (Fig 1.) A CT scan 
was performed using Mako Robotic protocol (Mako 
Robotic Arm assisted Total Hip™, Stryker, Warsaw, 
Indiana USA) to create a 3D virtual model of the hip 
(Fig. 2). 

This is a semi-automatic process called segmentation. 
This was used to identify the various bony landmarks 
around the hip and to create a personalised plan for 
component positioning in sagittal, coronal and axial 
planes. She was operated on 19 November 2022. 
Patient was poisoned supine under spinal anaesthesia.  
A direct anterior approach to hip was utilised. Hip joint 
was approached without detaching any musculature 
around the hip. During surgery bony anatomy was 
mapped and matched to the virtual 3D model using a 
tracker system placed on the patient’s pelvis. This 
process is called registration (Fig 4). 

Once the plan is finalised Mako robotic arm was 
brought to the surgical field.  Mako robotic arm was 
utilised for bone preparation and placement of 
acetabular components. A normal surgical table was 
used in this case. During the preparation of the femur, 
foot end of the operating table was lowered, to 
hyperflex the hip joint. This manoeuvre will improve the 
access to proximal femur and preparation of the 
medullary canal for the insertion of the femoral 
component. 
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A post-operative X ray showed satisfactory component 
position (Fig 4). She was mobilised on the next day. She 
was discharged on the 3rd post-operative day (22 
November 2022), after she was trained to walk and 
perform basic daily activities. She recovered well and 
resumed all normal activities in 4 weeks’ time. After a 
follow up of 12 months, she is doing extremely well and 
satisfied with the outcomes of the surgery.

Total hip arthroplasty has been the treatment of choice for 
the patients suffering from severe pain due to a variety of 
conditions affecting the hip joint which includes osteoarthritis, 
rheumatoid arthritis, secondary degenerative arthritis and a 
few selected cases of fracture neck of femur etc. Total hip 
replacements have shown to be successful in long term with 
revision free survival of over 90% over about 20 year and over 
80% over 25 years.3,6,7 However, some patients can have 
complications due to technical errors such as dislocations, leg 
length discrepancies, and early revisions.4,5,6 There is a need for 
technical advancement and innovations to prevent these 
complications.

Preoperative radiogaph showing  sever 
degeneration of right hip.

Acetabular registration and final Implant position.

5. OT set up.

THA is performed using several surgical approaches. 
Commonly used surgical approaches are posterior 
approach (Moore or Southern), the lateral approach 
(Hardinge), and the anterolateral approach (Watson 
Jones). These approaches are extensively used since 
many years. In these approaches surgical incision can be 
as long as 14 to 18 centimetres.8 These approaches also 
involve detaching important muscles around the hip. In 
the posterior approach, short external rotators and 
occasionally gluteus maximus muscle are detached from 

Immediate postoperative radiograph

3D Virtual CT Model and personalised implant 
planning

Typical scar after a Direct anterior Approach
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their insertions. In the lateral approaches gluteus 
Medius muscles, the main abductor of the hip is 
detached.7,8 Other than the disturbances in the normal 
functioning of these muscles, these approaches can lead 
to more bleeding, post operative pain, larger scar, and 
limping at least in the immediate post operative 
period.4,7

Although the direct anterior approach to hip is 
popularised more recently, original technique was 
described by Carl Heuter as early as 1881. Later 
Smith-Peterson used this approach extensively for 
operating variety of hip conditions.2,3,4 This approach 
uses the interval between the tensor fascia-lata and the 
sartorius muscles. Therefore, there is no damage to the 
important muscles around the hip. This approach is also 
performed on supine position, compared to a lateral 
position used in many other approaches. Advantages of 
the supine position include, easy and quick positioning 
of the patient, convenient for the anaesthetic 
procedures and more comfortable for the patient and 
smaller a scar (Fig. 6). Surgeons can also easily assess the 
leg length in supine position and also perform an intra 
operative radiograph easily.2,3,5,8

Direct anterior approach can be done on a normal 
surgical table (as in our case) or using specialised 
traction tables to improve the access to proximal femur.  
DAA needs, specialised retractors, breakable surgical 
table and arthroplasty instruments with offset handles 
for easy insertion7. Some studies have shown decreased 
hospital stay after DAA. Studies also have shown 
improved function al outcomes after 6 weeks and 3 
months postoperatively.  But the difference is not seen 
in long term.4,8

Mako Robotic arm is a semi active robot, which was 
recently introduced in India. This is the only robot 
currently available in the country which has all three 
applications; namely total knee, hip and partial knee 
arthroplasties. Robotic technology allows creating a 
personalised surgical plan using a pre-operative CT scan. 
Robotic arm also assists in bone preparation and precise 
placement of the implants. Mako robotic system also 
helps surgeon to adjust the component position 
depending on the spino-pelvic relationship1,4,5. In a 
meta-analysis, Chen et al8 compared the complication 
rates between the conventional and robotic total hip 
arthroplasties. They studied 1516 patients (522 robotic 
vs. 994 conventional) during the period between 2005 
to 2017. Intraoperative periprosthetic femoral fractu 
were significantly higher rate in the conventional group. 
Other complications including infection, nerve palsy, 
deep vein thrombosis, and dislocation were similar.8 

The purpose of this study is to report a case of direct 
anterior approach to hip arthroplasty using a mako

robotic arm. Two advanced techniques are used 
simultaneously and has resulted in great recovery. The 
concept of minimal invasive approach used in this case 
has not only reduced the size of the incision, but also 
the muscle damage. Robotic arm helps to create a 
personalized surgical plan and precise positioning of the 
hip components.

Even though several prototypes of robots were 
introduced in India recently, only Mako system can 
perform total hip arthroplasties. To the best of our 
knowledge, this is the first reported case where direct 
anterior approach is used in combination with a Robotic 
total hip arthroplasty in India.  
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