
ORIGINAL PAPER

The mini postero-postero-lateral mini incision in total
hip arthroplasty

Frederic Jacquot &Mokrane Ait Mokhtar &Alain Sautet &
Levon Doursounian & Alain-Charles Masquelet &
Jean-Marc Feron

Received: 16 May 2013 /Accepted: 4 June 2013 /Published online: 22 June 2013
# Springer-Verlag Berlin Heidelberg 2013

Abstract
Purpose Mini invasive incisions in THA and femoral hip
prostheses tend to minimise healing and recovery time. We
have used a very posterior approach with technical modifi-
cations and precise skin landmarks to decrease surgical com-
plexity, and we describe this experience here.
Methods From 2010 to 2012, 140 patients aged 79 years
(range 53–93 years) were operated upon by the same surgeon
in a continuous series using the same minimally invasive
skin incision and six different types of implants. The incision
was very posterior in the hip allowing direct visualisation of
the acetabulum in the hip flexion position and visualisation
of the femoral shaft extremity in a leg flexion position.
Results The mean operating time was 100 minutes (range
75–110 min). Estimated blood loss was 385 cc (20–585 cc).
Twenty-six patients had blood transfusion. The mean hospi-
tal stay was 6.8 days (5–20 days) including the time waiting
for a rehabilitation centre. No operative complications related
to the technique were recorded. On the postoperative radio-
graph, the femoral stem was aligned with the femoral axis
within 3° in all patients. The mean acetabular angle to the
ground plane was 40° (35–48°).

No patient had a leg length discrepancy of more than four
millimetres.Themeanskin incision lengthwas sevencentimetres
(six to eight centimetres). All patientswere seen at the clinic after
six weeks and the data were unchanged at this time point.

Conclusion The method and skin landmarks we describe
appear to be a safe way to perform minimally invasive total
hip replacement.

Keywords Minimally invasive incision . Total Hip
Arthroplasty . Posterior . No complications

Introduction

Mini invasive incisions in total hip arthroplasty (THA) and
femoral hip prostheses tend to minimise healing time, recov-
ery time, hospital stay and surgical invasiveness, and also are
something of a marketing tool for patients refusing a large
lateral or anterior incision as a hip prosthesis flag. Available
techniques may either increase or decrease surgical complex-
ity and this is an important aspect to consider when making
the final decision. We used a very posterior approach with
technical modifications and very precise skin landmarks as a
tool to decrease surgical complexity and improve patients’
outcomes. We hereby describe this experience on 140 cases
with total hip replacements performed by the same surgeon
as a continuous series.

Material and methods

Patients

From 2010 to 2012, 140 patients aged 79 years (53–
93 years) were operated upon consecutively by the same
surgeon. One hundred and eleven were female and 39
male. Reasons for hip replacement were a fracture in
102, primary hip arthritis in 27, and aseptic necrosis in
11. The operation was performed as an emergency in
104 cases (74 %). THA was performed on the right side
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in 61 (44 %) and the left side in 79 (56 %). The body
mass index was 22.9 kg/m (14.5–31.1).

Implants

A total of six different types of implants from four different
manufacturers were used. Implants were regular off-the-shelf
hip prostheses with no particularities and no need for a specific
implantation technique or ancillary modification. Uncemented
femoral stems were used in 86 cases and cemented in 54.
Acetabular components were dual mobility cups in 135 (101
with cement and 34 uncemented), cemented regular polyethylene
in two and impacted titanium with ceramic insert in three cases.

Technique

The patients were anaesthetised and positioned in the lateral
hip position using a regular operating table and normal re-
straints. The leg was positioned loosely in a 30° hip flexion,
60° knee flexion position on a curved support horizontal to
the table and draped separately. Sterile draping was applied.
The skin incision was six to eight centimetres in a very
posterior position over the hip.

Precise skin landmarks were used to determine exactly the
best position of the small skin incision to prevent difficulties.
These landmarks were determined as the posterior iliac
spine, the tip of the greater trochanter, and the lateral femoral
condyle tubercle (see Fig. 1).

As a general principle, a line was drawn on the skin, from
the lateral femoral condyle to the palpable tip of the greater
trochanter. The middle of this line was used as a new land-
mark, and joined to the posterior iliac spine. On this line the
perpendicular to the axis of the femur from the tip of the
trochanter major was projected, and the skin incision was
made along the oblique posterior iliac line three to four
centimetres proximal and three to four centimetres distal to this
point. The subcutaneous tissues were incised to the fascia of the
gluteus maximus. The gluteus maximus muscle was divided
between its middle and posterior heads to the submuscular fat
layer and maintained with a self-retaining retractor. This plane

gave way to the posterior aspect of the cervical neck through
the short external rotator muscles and the capsule. This layer
was divided, the piriformis tendon cut close to its insertion and
the capsule was opened. The femoral neck was cut in situ in
cases with no fracture, and the head was extracted.

In the hip extension position, the small skin incision gave
exposure to the posterior aspect of the femoral neck. In the hip
flexion position over the U-shaped flat support, the posterior
skin incision gave exposure to the acetabulum after femoral
head removal (Fig. 2). Later during the procedure, the small
incision exposed the femoral neck section just in front of the
femoral diaphysis to prepare the femur and allow femoral stem
insertion. The given exposure, although small, was sufficient for
acetabular and femoral preparation using regular instruments.

Closure of the incision only needed a deep X-shaped
suture on the gluteus major muscle and skin suture. The
posterior capsule and the piriformis tendon were sutured in
all patients as a general practice.

Results

In 140 consecutive cases, the mean operating time was 100mi-
nutes (75–110 min). Estimated blood loss was 385 cc (20–
585 cc). Twenty-six patients (18.6 %) required blood transfu-
sion of two to three units (mean 2.3 units). All operations took
place uneventfully and no complications occurred. There were
no acetabular or femoral fractures.

Postoperatively the mean hospital stay was 6.8 days (5–
20 days) including the time waiting for a rehabilitation
centre. No operative complication related to the technique
was recorded. There was no infection, no postoperative
dislocation or sciatic palsy in this series. One patient had a
cerebrovascular infarction three days after the procedure that
was ultimately fatal after nine days. One patient had a local
wound infection that was treated non-operatively and re-
solved spontaneously with local dressing. All patients had
full weight bearing within three days after the operation.

On the immediate postoperative radiograph, the femoral stem
was aligned with the femoral axis within 3° in all patients. The

Fig. 1 Landmarks to determine
the skin incisions. LC lateral
femoral condyle, TM trochanter
major, PIS posterior iliac spine
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mean acetabular angle to the ground plane was 40° (35–48°). No
patient had a leg length discrepancy of more than four
millimetres. Themean skin incision lengthwas seven centimetres
(six to eight centimetres) postoperatively. All patients were seen
at the clinic after six weeks and the data were unchanged at this
time. The visual analog scale at this time was 2.23 (0–4).

The technique attained its objectives without complica-
tion in all patients in this series.

Discussion

Total hip replacement implants have undergone many tech-
nical improvements from the first implantations; however,
the surgical approach is somewhat similar to that initially
described by Gibson in 1950 [1] and Moore in 1959 [2] as a
posterior approach with external rotators section. The
Charnley 1964 [3] anterior-lateral transtrochanteric approach
was modified by Amstutz [4] introducing lateral positioning.
The 1982 Hardinge lateral approach [5] puts the superior
gluteal nerve at risk while cutting through the gluteus
medius. The anterior Hueter incision as modified by Judet
and Judet [6] is still used with a minimally invasive short
incision; however, a dedicated specialised orthopaedic table
is mandatory in this technique.

A minimally invasive hip incision is defined by a skin
incision shorter than ten centimetres in THA [7]. Its aim is to
minimise the surgical trauma while maintaining security.

Six different approaches have been described and used: the
anterior [8, 9], antero-lateral [10, 11], posterior [12], postero-
lateral [2], lateral [13, 14], and the double incision with
fluoroscopy [15]. The posterior incision is well known [7,
16, 17] with advantages in minimising blood loss, postopera-
tive pain, hospital stay and time to rehabilitation [18] with
expected decrease in final procedure costs [19]. Complication
rates may be identical to the regular procedure or not, with
implant malpositioning [17, 20] or sciatic palsy [18].

In a study of 261 patients Dorr showed immediate post-
operative improvements of the Harris hip score that did not
last past the first six weeks [18]. Shitama et al. [21] and

Nakamura et al. [22] showed the same conclusion after six
months and DiGioia [23] one year after surgery. Flören et al.
[24] showed that the minimal invasive posterior incision had
the same clinical and radiological results as the standard
techniques in 90 patients after ten to 13 years.

Ogonda et al. [25], in a comparative series of minimal
versus standard in 219 hip arthroplasties, found no difference
in blood loss, postoperative pain, time to autonomous walk-
ing and hospital stay. This was confirmed by Woolson et al.
[17] in 135 patients and Sculco et al. [26].

Swanson [27], in 1,000 arthroplasties (759 patients) after 37
months with a posterior incision starting two centimetres poste-
rior to the greater trochanter diverging 20° from the femoral axis,
had 3% dislocations and 0.6% sciatic palsy. Bodymass index in
this study was not an exclusion criterion and ranged from 14.3 to
56.5 kg/cm². Operative timewas 61minutes andmean blood loss
317 ml, while 43.6 % had blood transfusion. Only 1.1 % had a
per-operative femoral fracture, three in the greater trochanter,
seven in the calcar and one spiral diaphyseal fracture. Just
2.1 % had an early reoperation for malposition of the acetabular
(1.4 %) or the femoral (excessive varus) (0.1 %) component.

Swanson thus advised that this technique be confined to
experienced surgeons with extensive THA background.

Other papers emphasise the long learning curve [20, 23,
28, 29] even for seasoned hip surgeons. Hartzband et al. [20]
advised only surgeons operating on more than 50 hips per
year to try the minimally invasive approach.

The posterior minimally invasive approach, being a mod-
ification of the standard Moore, has shown a very short
learning curve in our experience.

Using specific instruments [20] and improving acetabular
exposure through limb positioning [16] are recommended in
techniques with imprecise initial incision landmarks. Cadaver
studies show the pressure on wound edges from retractors to
be twice as high in minimally invasive incisions [16, 30]
compared to standard, and muscle trauma to be higher [31].
However, biology (creatine kinase) or functional recovery are
not affected [32, 33].

The incision we describe projects itself just on the vertical
from the acetabulum when the ankle is placed on the U-

Fig. 2 In the hip flexion
position with the ankle resting
over the U-shaped flat support,
the skin incision comes over the
acetabulum allowing exposure
and preparation. LC lateral
femoral condyle, PIS posterior
iliac spine
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shaped support. The axis of the skin incision is the same as
that of the standard acetabular instrumentation. Specific in-
strumentation remains minimal with only a curved self-
retaining retractor maintaining low constraints on the soft
tissues and gluteus maximus. In this position the axis of the
femur shifted anteriorly necessitates no additional positioning
to improve acetabular exposure. Then the skin incision axis is
the same as the working channel to the femoral canal and the
risk of missing the canal or skin trauma is much decreased. A
very posterior skin incision may create concern about the
sciatic nerve. However, no sciatic palsy or even paresthesia
occurred in our series. The position of the inferior limb ankle
on the U-shaped support shifts the greater sciatic nerve to a
lower and posterior position as seen per-operatively. Cadaver
studies are warranted to clarify these observations.

As stated by Lafosse et al. [34], direct visualisation of the
lesser trochanter may prove difficult while using the poste-
rior mini incision. However, we had no problem seeing this
important landmark for the accurate femoral neck section
[31] while using our approach due to the precision of the
landmarks.

Minimally invasive hip approaches are defined by a skin
incision smaller than ten centimetres and sparing hip muscles
as the piriformis tendon [35]. Benefits from piriformis pres-
ervation are not known and we choose to section this tendon
to improve direct view, and sutured the tendon at the time of
closure as this does not improve time to walking [33] but
reduces the dislocation rate [36, 37].

In this study, no patient had a BMImuch greater than 31. This
was not a result of selection; however, excluding major obese
patients would seem sensible to reduce the risk of major per-
operative complications such as femoral fractures and wound
discharge [38]. Also, Sculo et al. [35] proposed a strategy where
the total length of the skin incision is fixed as one third of the BMI
in centimetres [39]. However, in a recent paper, Dienstknecht
et al. [40] found that obese patients gain similar benefit from a
minimally invasive incision as do non-obese patients.

Different and numerous skin incisions in posterior hip re-
placement surgery have been described. Most are direct lines
joining two skin landmarks. The first landmark is on the postero
superior extremity of the greater trochanter for Nakurama [22],
or one [27] or two centimetres posterior to it. The second
landmark is ten centimetres from the tip of the greater trochan-
ter along the axis of the femur [27], or 15 cm [7], to six to nine
centimetres [22], and as low as five centimetres [34]. These
incisions with only the greater trochanter as a bony landmark
do not provide the same exposure whether the patient is tall or
short. Variability in the femur’s size amongst patients is a strong
argument for using a skin incision with bony landmarks only,
on the femur and iliac bone.

The skin incision we propose being based on these prin-
ciples helps to attain correct exposure in all patients whatever
their height and shape for the femur and the acetabulum.

Advantages concerning decreased operative blood loss,
postoperative pain and faster recovery seemed the same as
those reported in the literature [7, 16–18]. However, long
delays in obtaining discharge to rehabilitation centres resulted
in a substandard, very long mean hospital stay in this series.

Early ambulation and minimal scarring are components of
the patients’ satisfaction in THA [41, 42]. However, Mow
et al. [32] showed the total length of the incision ranked third
in a poll study, after pain relief and the duration expectancy
of the prosthesis.

Conclusion

The method and skin landmarks we describe appear to be a
safe way to perform minimally invasive total hip replace-
ment. No complication occurred and the technique was
designed to decrease, not increase, the difficulties of the
procedure.
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