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Abstract

Aim: The objective of this study was to evaluate the intermediate term clinical and radiological
results of a Bone preserving short stem hip implant being operated through a minimally
invasive anterolateral hip approach.

Methods: In 20 consecutive patients suffering from osteoarthritis with 25 affected hip joints
(five cases were bilateral), the clinical and radiological results of 25 hip arthroplasties
performed in one hospital between October 2009 and May 2014 through a minimally invasive
anterolateral approach using a cementless short stem prosthesis type Aida and a cementless cup
type Ecofit with a ceramic-on-ceramic pairing were evaluated prospectively. The median age
of patients at time of surgery was 60 years (range, 42-71 years), 15 male (4 were bilateral) and
5 female patients (one was bilateral) were included in the study. The median clinical follow
up was 30 months (range, 2-88 months) and the median radiological follow up was 30 months
(range, 2-88 months).
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Results: Harris Hip Score improved from a median preoperative value of 53 to a median
postoperative value of 96 (range, 73-100) at follow up. 22 hips (88%) showed an excellent
postoperative Harris Hip Score, 2 hips (8%) a good postoperative Harris Hip Score and one hip
(4%) a fair postoperative Harris Hip Score. Only two patients complained of postoperative
thigh pain. Regarding patient satisfaction, 15 patients (60%) were very satisfied, 10 patients
(40%) were satisfied. None was unsatisfied. Radiological analysis showed that 19 stems (76%)
were with stable bony ingrowth, two cases (8%) showed stable fibrous ingrowth. Four cases
need further follow up for proper evaluation of stem fixation.

Conclusion: The intermediate term survival of the Aida short stem hip implant being operated
through a minimally invasive anterolateral hip approach is very promising and achieving the
goals of a standard hip arthroplasty.

Keywords

Minimally Invasive; Anterolateral Approach; Short Stem; Hip Arthroplasty

Introduction

Total hip replacement is a common and successful orthopedic procedure (operation of the
century) [1]. However, being increasingly applied to younger patients, several complications
appeared in long-term follow-up studies especially the problems related to progressive bone
resorption.

Early traditional stem type cementless implants obtained strong fixation distally. However, this
was associated with thigh pain and the distal off-loading predisposed to stress shielding with
loss of proximal bone stock and subsequent osteolysis and loosening. All these complications
decreased the life span of these protheses in young patients requiring multiple subsequent
revisions.

Arthroplasty of the hip replacement is more concerned recently about reduced bone and soft
tissue aggression. This new philosophy “tissue sparing surgery” resulted in new conservative
hip implants components as an alternative to conventional stems [2].

Accordingly, several issues are driving the development of conservative hip implants including
the desire to optimize the loading of the proximal femur and to preserve bone stock especially
in young patients, as well as the increasing popularity of minimally invasive surgery.

Conservative hip arthroplasty using short metaphyseal stems is gaining importance because the
number of young patients is on the increase and hip resurfacing is not always indicated. Short
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metaphyseal stems attempt to bridge the gap between straight stem implant design and hip
resurfacing.

Materials and Methods

A series of 25 hip arthroplasty surgeries in 20 patients (five bilateral patients) who received
Aida® hip stem (implantcast, Buxtehude, Germany) and Ecofit® acetabular cup (implantcast,
Buxtehude, Germany) with ceramic-on-ceramic pairing between October 2009 and May 2014
in one hospital were followed prospectively. At time of surgery, median age was 60 (range, 42-
71) years, median clinical follow up was 30 (range, 2-88) months, with median radiological
follow up of 30 (range, 2-88) months. Only patients with body mass index of less than 30 kg/m?
were selected, in addition to adequate bone density (as determined by stable rasp fit) and no
history of hip fractures, or surgeries. The median body mass index was 25.8 (range, 20.7-30).
Accordingly, 15 male and 5 female patients were included in the study (5 cases with dysplastic
hips and 20 cases with arthritic hips). Informed consent was obtained from all the patients.

Thirteen hips received the lateralized offset stem variant (CCD angle of 125°) and 12 hips
received the standard offset stem variant (CCD angle of 130°). A cementless Ecofit cup (50-
58 mm in diameter) with a ceramic liner and ceramic large head (36 mm) (Biolox, Ceramtec,
Germany) was used in each case. Acetabular cup screws were required for additional implant
stability in one case.

The EcoFit® cup is made of TiAl6V4-Titanium wrought alloy with pure titanium coating. With
a pressfit cementless basis, its triradial design offers rigid acetabular cup seating.

The Aida® hip stem is a cementless short stem type which preserves proximal femoral
metaphyseal bone and available in 9 sizes each with two different available offsets (standard
offset with 130° CCD angle; lateralized offset with 125° CCD angle). It is made of TiAl6V4-
titanium alloy with a 12/14 mm taper and a proximal dual coating of pure titanium and
hydroxyapatite and with a polished distal part.

Surgery was done under supervision of the senior Author in the same hospital. MediCAD®
digital planning software was used for Preoperative templating. All patients were placed in
lateral position using a vacuum mattresses Olympic Vac-Pac® system for surgical positioning
and confirming the proper pelvis positioning by fluroscopy. Minimally invasive anterolateral
OCM approach of the hip was used in all cases followed by femoral head resection while
preserving the femoral neck lateral aspect [3].

Femoral intramedullary canal was then cleared with a specific curved awl till reaching the
lateral femoral cortex, then canal preparation follows with the supplied broaches. The aim was

Elkabbani M | Volume 3; Issue 2 (2022) | JOSR-3(2)-032 | Research Article

Citation: Elkabbani M, et al. Minimally Invasive Anterolateral Approach Total Hip Arthroplasty Using
Bone Preserving Short Femoral Stem: Intermediate Term Clinical and Radiological Results. J Ortho Sci
Res. 2022;3(2):1-12.

DOI: https://doi.org/10.46889/JOSR.2022.3209



https://doi.org/10.46889/JOSR.2022.3209

bone impaction rather than removal and finally stem insertion through a press-fit cementless

technique.

Weight bearing of 20-30 kg was allowed postoperatively for 6 weeks. Clinical evaluation was
done using Harris Hip Score in addition to thigh pain whether present or absent as well as
patient satisfaction [4]. This evaluation was done preoperatively and at last postoperative visit.
In addition, Patient satisfaction was recorded either very satisfied, satisfied, or unsatisfied (Fig.

1-3).
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Figure 1: Aida short stem, Implantcast, Germany.

Figure 2: Intraoperative broaching of the femoral canal with special awl and rasp.
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Figure 3: Intraoperative broaching of the femoral canal with special awl and rasp.

Furthermore, for the evaluation of the minimally invasive anterolateral OCM approach, blood
loss, hospital stay length, incision length, postoperative analgesia, operative time (skin to skin)
and intraoperative complications were recorded.

X-rays were done postoperatively and at last follow-up visit, then compared against each other.
All Measurements were done digitally by two independent experienced orthopedic surgeons
specializing in hip arthroplasty. Interobserver variations were recorded and discrepancies were
resolved by consensus. Radiographs were evaluated for stem angulation, presence or absence
of radiolucent lines, subsidence, osteolysis (femoral or acetabular), heterotopic ossification and
bone remodeling and stress-shielding.

Subsidence was measured by taking the average of two measurements: the first is the distance
between the lateral stem neck shaft junction and trans-ischeal line and the second measurement
is the distance between the lower stem tip and the uppermost part of the lesser trochanter. Stem
angulation was assessed by measuring the angle between the femoral shaft axis and a line
parallel to the lower straight lateral part of the stem in the anteroposterior X-ray view. All X-
rays were taken in the same hospital and with the hip in 15° of internal rotation.

Syngo® medical imaging software (Siemens, Germany) was used for performing all
measurements. Radiolucent lines were allocated to Gruen zones 1-7 [5]. Osteolysis was defined
as localized bone resorption areas. Femoral bone remodeling was evaluated according to Gruen
zones. Heterotopic ossifications were graded according to Brooker classification [6].
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Full clinical data were collected directly in 14 cases (58%) and by telephone questionnaire in
8 cases (33 %) (Table 1).

Variable

Gender:

Male 15 patient (19 hip)

Female 5 patient ( 6 hip)

Side affected:
Right 15 hips
Left 10 hips

Age 60 years (42-71 years)

Body weight 80 kg (57-107 kg)

Height 173 cm (165-192 cm)

Body mass index 25.8 kg/m? (20.7-31 kg/ m?)

Table 1: Demographic data of the patients.

Results
Radiological Results

Stable bony ingrowth occurred in Nineteen Aida stems (76%), stable fibrous ingrowth occurred
in two cases (8%). One case showed equivocal signs and close follow up was recommended,
as Harris Hip Score was 97 and there was no thigh pain. Further follow up was needed in three
hips as there was not enough radiological evidence stem ingrowth.

Biological stem fixation was assessed according to Engh, et al., (stable bony ingrowth fixation,
stable fibrous fixation and unstable stems) [7].

Calcar rounding off and atrophy was seen in 11 cases and was not considered a sign for stress
shielding. 4 cases showed 5 mm subsidence and three cases showed no measurable subsidence,
with the remaining cases showing subsidence values in-between. One case showed stage II
Heterotopic ossification according to Brooker. Femoral or acetabular osteolysis were not
radiologically evident in any case (Fig. 4,5).

Elkabbani M | Volume 3; Issue 2 (2022) | JOSR-3(2)-032 | Research Article

Citation: Elkabbani M, et al. Minimally Invasive Anterolateral Approach Total Hip Arthroplasty Using
Bone Preserving Short Femoral Stem: Intermediate Term Clinical and Radiological Results. J Ortho Sci
Res. 2022;3(2):1-12.

DOI: https://doi.org/10.46889/JOSR.2022.3209



https://doi.org/10.46889/JOSR.2022.3209

Figure 5: Postoperative 51 months follow-up radiographs of the same patient with Rt

Dysplastic hip.
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Clinical Results

Median Harris Hip Score value improved from a preoperative value of 53 to 96 at follow up
(median 30 months), 22 hips (88%) showed an excellent postoperative Harris Hip Score, 2 hips
(8%) a good postoperative Harris Hip Score and one hip (4%) a fair postoperative Harris Hip
Score.

15 patients (60%) were very satisfied, 10 patients (40%) were satisfied. None was unsatisfied.
Two patients complained of mild to moderate postoperative thigh pain.

Skin to skin operating time was 99 minutes (median value, range, 70-238 minutes). In Five
patients centrally acting analgesics were prescribed in addition to the routinely used NSAIDs
and paracetamol.

HHS Group Preoperative No. of hips (%) | Last Follow-up No. of hips (%)

Excellent (90-100) 0 (0%) 22 (88%)

Good (80-89) 0 (0%) 2 (8%)

Fair (70-79) 1 (4%) 1 (4%)

Poor (<70) 24 (96%) 0 (0%)

Table 2: Preoperative and last follow-up total HHS.

Hemoglobulin values preoperatively were 14.3 gm/dl (median value), however this value
dropped to 11.3 gm/dl (median value) in the first post operative day and further to 10.8 gm/dl
(median value) in the 2™ postoperative day. Blood transfusion postoperatively was needed only
in two patients. Intraoperative complications were femoral cortex perforation (one case)
requiring no additional treatment and femoral neck fissuring or fracture (3 cases), being treated
with cerclage wiring and non weight bearing. Leg length discrepancy was between 0.4 and 2
cm in 14 cases. Skin incision length was 9 cm (median value range, 7-12 cm). Postoperative
hospital stay was 10.5 days (median value range, 7-18 days).

Postoperative complications included one case with pulmonary embolism, two cases with
prolonged wound discharge and one case with early postoperatively dislocation during the first
month that was treated by closed reduction and bracing. There was no complication requiring
revision surgery (Fig. 6).
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Figure 6: Preoperative digital planning of Aida hip (CFP prosthesis in the other side), Patient
positioning, Confirmation of accurate lateral positioning by fluoroscopy and the incision for
OCM minimally invasive anterolateral approach.

Discussion

Hip joint replacement is performed more frequently in younger patients nowadays, as a result
long-term bone stock preservation is becoming increasingly mandatory. Periprosthetic bone
loss, caused by differential load distribution and subsequent stress shielding around the hip
stem leads to late implant failure. Short-stemmed femoral components are designed to keep the
physical loading in the proximal part of the femur to reduce stress shielding.

Results of standard cementless taper-design stems in young patients are less favorable
compared to older and less active patient populations [8]. With indications not markedly
different from conventional total hip replacement, short stem hip arthroplasty are usually
indicated for young patients to justify the need for such more expensive hip implants.

The Aida hip stem design follows the design of the Mayo hip (developed in 1980 in Mayo
clinic, Rochester, USA and used since 1985) and is aiming at cementless proximal metaphyseal
fixation. With a circumferential proximal coating of pure titanium and hydroxyapatite -instead
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of the fiber metal mesh coating of the Mayo stem, The Aida stem is available in 9 sizes, each
with two different offsets (instead of only 4 available sizes with fixed CCD angle of 132 degree
in case of Mayo hip). In addition, a thinner proximal part and thicker distal part than the Mayo
hip, minimizes the risk of intraoperative fractures during implantation of the Aida stem. The
distal polished part of the Aida stem is for proper stem alignment during implantation, not for
achieving any distal diaphyseal fixation. In addition, the implant tip acts like an implantation
guide aligning itself in the proximal diaphysis.

The anterolateral approach OCM (Orthopaedische Chirurgie Muenchen) was firstly described
by H. Roettinger, as a modification of the conventional Watson-Jones technique which is done
with the patient in lateral position. He used the intermuscular interval between the abductors
and the tensor fascia lata, thus preserving the abductors and their function after THA without
increased incidence of posterior dislocation, as the posterior capsule and muscles are intact [3].

In the literature, Mayo hip showed 98% survival rate, after 6 years (mean value) of follow up
[9]. Another study by Hube, et al., showed markedly better early functional results with the
Mayo-hip than those of standard cementless stems [10]. Similarly, other short stems showed
good results at short term follow up as in Snyder et al. study about the Metha stem [11].

Few studies, however investigated the long-term results of short stem hip arthroplasty as
Pipino, et al., study about CFP prostheses with a follow-up time of 13 to 17 years which showed
excellent or good clinical results in only 82% [12].

Another study assessed the long-term outcomes of Ultra-short metaphyseal-fitting anatomic
cementless femoral stem (Proxima; DePuy, Leeds, United Kingdom) in 239 consecutive series
of patients younger than 50 years old. Because of the excellent long-term clinical and
radiographic results, the study concluded that initial theoretical concerns about early aseptic
loosening due to the absence of distal stem fixation were not justified [13].

Mumme in 2013 performed a clinical study on the Aida stem (Implantcast, Buxtehude,
Germany) with a reported survival rate of 97% in 35 hips with a mean follow-up of 15 months
[14].

High load distribution on the calcar region of the femur is important to ensure long term
survival of short stems [15,16]. A recent systematic literature search concluded that short stems
could preserve proximal bone stock and have slightly less proximal bone loss in the first years,
compared to anatomic stems. A total of 29 studies on bone mineral density in short and
anatomic hip stems were included [17].

Our results are comparable to those mentioned in the literature. However, the weakness of this
study is the relative low number of patients included in the study as well as relatively short
follow-up. However as most of these short stems are new in the market, this is a general
limitation of their studies.
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Conclusion

The intermediate term survival of the Aida short stem hip implant being operated through a
minimally invasive anterolateral hip approach is very promising and achieving the goals of a
standard hip arthroplasty. Its design has shown that preservation of proximal bone stock
without affecting stem stability is possible allowing subsequent revisions with primary
implants rather than long revision stems.
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