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ORIGINAL ARTICLE

The role of superior capsular approach (SuperPATH) in the
treatment of femoral neck fractures with hemiarthroplasty
implantation: our experience and review of literature
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Summary. Background and aim of the work: since 2003, a series of so called ‘micro-posterior’ approaches have
been developed in the orthopaedic surgery to perform total hip replacement. These techniques present several
theoretical advantages compared to the classic postero-lateral approach: reduction in blood loss, post-opera-
tive pain, and length of stay but also improving functional outcomes. In our hypothesis these goals could also
be obtained in patients with femoral neck fractures, especially in the elderly with several comorbidities. Mezh-
ods: In our series we performed 50 consecutive cemented hemiarthroplasties through SuperPATH approach.
At the latest follow-up (FU) 41 patients were included in the study. Clinical and radiological evaluation was
performed before the surgery and at the latest FU using VAS score, Harris Hip Score (HHS) and conven-
tional AP and LL X-rays. Resu/ts: We didn’t report any intra-operative complication (i.e. periprosthetic frac-
tures, vasculo-nervous injuries or dislocations) or any case with a dysmetria greater than 1 cm. Mean blood
transfusion units were 0.8 during surgery (0 — 4) and 1,6 after surgery (0-4). We reported a mean length of
stay of 9.7 days (range 7-15) mainly due to our patients” high comorbidity rate. At the last one-year FU no
cases of dislocation, infection and clinical or radiographical signs of prosthetic loosening were recorded. All
our patients returned to the same activity level before femoral fracture occurred, according to HHS. Conc/u-
sion: The SuperPATH is a real minimally invasive approach with a low rate of intra- and post-operative com-
plications. It is related to a reduced dislocation rate and potentially to a reduced infection rate compared to the
conventional surgical approaches, allowing, furthermore, a faster functional recovery. According to our experi-
ence the advantages of this type of approach can be obtained in the trauma field too. (www.actabiomedica.it)
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Introduction

In developed countries, the number of hip re-
placements has rapidly increased throughout the 21th
century. The mean hip replacement rate increased by
35% between 2000 and 2013. [1] Worldwide it has
been estimated that every year 959,000 between pri-
mary and revision total hip procedures are performed.
Total Hip Arthroplasty (THA) has an incidence of
131 procedures per 100,000 population, with a mean
revision rate of 12.9% [2]. This trend is mainly due to
the population ageing and, according to the lengthen-
ing of life expectancy, we await an exponential increase
of primary and revision THA in the next future. [3]

Over the years, the surgical technique has con-
siderably evolved, looking for new surgical accesses
designed to provide specific advantages in different
clinical scenarios. The trans-trochanteric approach, as
first described in literature, facilitates joint exposure,
but it is also related with several intra- and post- oper-
ative complications including greater trochanter non-
union. For this reason, this approach was gradually
replaced by other more conservative and tissue-sparing
ones, such as the anterior, antero-lateral, lateral and
postero-lateral approaches. Nowadays the best Sur-
gical approach in THA is debated among orthopedic
surgeons, and any of the aforementioned approaches
presents its advantages and disadvantages. High-qual-
ity clinical reports about these approaches are lacking
in current literature, so most of the surgeons use to
perform the approach they consider to be the most
confidential. [4]

In the last 15 years, several minimally invasive
surgical techniques have been described with contro-
versial results. Most of them present a limited skin
incision without an actual tissue sparing, having a
negative impact on the global results. It is important
to distinguish ‘skin minimally invasive” approaches, an
evolution of the traditional approaches with less in-
cision extension, from ‘true minimally invasive’ ones,
performed without major sacrifice of soft tissues and,
in some cases, bone. [5]

The rational and the main features of Tissue Spar-
ing Surgery (TSS) concept are maximum respect of
anatomy, restoration of joint biomechanics and re-
moval of degenerated tissues, preserving the healthy

ones. So, the prosthesis should just ‘integrate’ the joint
instead of substitute it. The purposes of these tech-
niques are to reduce blood loss, post-operative pain
and hospital length of stay while improving rehab and
functional results. [6,7]

The most T'SS approaches reported in literature
are the anterior approach (Smith-Petersen), Watson-
Jones approach (modified by Rottinger), MIS-2 ap-
proach according to Berger (modified by Irving) and
micro-posterior approaches (i.e. PATH, SuperCap,
SuperPath).

The “micro-posterior approaches” have been de-
veloped since 2003 and they include the Percutane-
ously Assisted Total Hip (PATH) approach [8], the
Supercapsular (SuperCap) approach [9] and the hy-
brid Supercapsular Percutaneously Assisted Total Hip
(SuperPATH) approach. [10] They represent a con-
tinuum from a standard posterior-lateral approach to a
‘mini posterior approach’ (external rotators sacrificing)
to a ‘micro posterior approach’ (external rotators spar-
ing). This feature should keep the surgeon within his
comfort zone during the procedure’s learning curve,
leaving more options for complicated reconstructions
with the possibility to convert the micro-posterior to a
more confident classic posterior one. [10]

In this study we analyzed our experience per-
forming hemiarthroplasties using the SuperPATH
technique in the treatment of femoral neck fractures.

Methods

This single-center study was approved by our local
ethical committee and has therefore been performed
in accordance with the ethical standards laid down in
the 1964 Declaration of Helsinki and its later amend-
ments. All patients gave written consent.

Fifty consecutive patients affected by medial
proximal femur fracture were treated with Super-
PATH surgical approach and all the procedures were
performed by the same expert orthopedic surgeon
(MS) without any intra-operative navigation.

Most of the patients included in this study were
female (80%) with a mean age at surgery of 86 years.
The mean BMI at surgery was 25.5 (range 21.5-34.8).

Fracture site was subcapital in 68%, transcervical in
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22% (fig.1), basicervical in 8% and pertrochanteric
in one case. Cement fixation was performed in every
replacement, as suggested by NICE guidelines. [11]
All the patients were treated with the same prosthetic
device (Microport PROFEMUR® Gladiator with
modular neck and bipolar head).

Blood units administered to our patients during
and after surgery were recorded, as well as surgical
time, peri-operative complications, hospital length of
stay, leg length discrepancy, and x-ray measurements.

Clinical and radiological evaluations were per-
formed at 1, 3, 6 and 12 months after surgery. (fig.2).
At the latest FU, 41 Patients were included in the
study because 9 patients died for other comorbidities.
Clinical evaluation was performed using VAS score,
Harris Hip Score (HHS), patient satisfaction and also
evaluating the presence of complications.

AP and LL views x-rays were performed for in-
strumental FU.

SURGICAL TECHNIQUE:

Digital pre-operative surgical planning is per-
formed to determine stem size, neck length and femo-
ral head size before the surgery.

Patient is placed in a lateral decubitus position,
with the operative hip at 457 of flexion, 15° of internal
rotation and in maximal adduction.

Skin incision is performed from the tip of the
greater trochanter and extended proximally in line

Fig. 1 Femoral neck fracture at pelvis x-ray

Fig. 2 Radiographic follow-up at 6 months after surgery

with femur shaft axis for a length of 6 to 8 cm. (fig.3).
Generally, a longer exposure is required for over-
weight patients. The muscular fascia is opened in line
with skin incision to expose the gluteus maximus that
is carefully splitted in line with its fibers to expose
the underlying gluteus medius. The gluteus medius
muslce is then retracted anteriorly to show both pi-
riformis tendon and gluteus minimus. Subsequently,
the piriformis is spared. Using the interval between
the gluteus minimus and the piriformis, a Hohmann
retractor is placed under the gluteus minimus, over
the anterior edge of the acetabulum. Slightly lifting
the knee to reduce the tension on the piriformis, a
second retractor is placed beneath the piriformis to
protect it. Then the capsule is incised superiorly from
the trochanteric fossa proximally to the superior ac-
etabular rim at approximately 12 o’clock position. A
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Fig. 3 Skin incision from the tip of greater trochanter
extended proximally in line with femoral shaft axis

blunt Hohmann retractor is placed between the pos-
terior capsule and the posterior femoral neck, and a
second Hohmann was disposed between the anterior
capsule and the anterior femoral neck; the femoral
neck is fully exposed, and the fracture can know be
visualized. The femoral head is left in place and the
femoral neck fracture is re-aligned in order to have
a proper guide for the version of the femoral neck.
Moreover, leaving the femoral head and neck in situ
during this part of the procedure, we provide stability
to the femur during the broaching phase. The femoral
canal is opened through the trochanteric fossa with a
cylindrical reamer. Then the femur is prepared with
progressive broaches. It is broached up to the final size
and at this point a one size smaller broach is posi-
tioned inside the femoral canal. Using the top of the
broach as a cutting guide, the femoral neck osteotomy
is completed. The femoral head is then removed using
a Shanz Screw and the final cemented stem is placed
into the femoral canal. Then a bipolar femoral head is
inserted into the acetabulum and the prosthesis im-
plant is reduced. (fig. 4). At this point the capsule is
sutured and gluteus minimus and medius are returned
to their native positions removing the retractors. Fi-
nally, fascia, subcutaneous and skin are sutured.

Weight-bearing and active mobilization is al-
lowed the day after surgery. [9]

Fig. 4 Definitive component positioning

Results

We didn't report any case of intra-operative and
post-operative complication (i.e. periprosthetic frac-
tures, vasculo-nervous injuries, dislocations).

Femoral head size diameter was 28 mm in 56%
of our patients, 36 mm in 26% and 22,25 mm in the
remaining 18%. A modular neck was always used,
80% straight and 20% with 8° var/val. We didn't have
any case of lower limb dysmetria (more than 1 cm).
Only 56% of our patients underwent surgery within
48 hours from their hospital admission, due to critical
comorbidities that required a multidisciplinary clinical
evaluation. Subarachnoid anesthesia was provided in
the 76% of our cases. The others underwent general
anesthesia, or (in one case) spinal anesthesia that was
converted in a general one. The mean surgery time was
95 minutes (range:60 — 125). The mean value of blood
transfusions was 0.8 units during surgery (0 — 4) and
1,6 after surgery (0-4). The average length of the stay
was 9.7 days (range 7-15) due to the patients’ high co-
morbidity rate. At one year of FU, no cases of dislo-
cation, infections and clinical or radiographical signs
of prosthetic loosening were recorded. All patients
returned to the their before-fracture activity level ac-
cording to HHS. Before femoral neck fracture, the
mean HHS was 73,4 while 1 year after surgery it was
83,4. As we already referred, at the latest FU we didn't
report any case of hip pain directly related to the sur-
gical procedure - except for one patient who referred
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occasional mild pain (VAS 3/10) - and there were no
cases of dislocation, infection or aseptic loosening.

Discussion

Micro-posterior approaches were originally de-
signed and are generally used for primary elective hip
replacement. These techniques present several theoret-
ical advantages compared to the classic postero-lateral
approach: blood loss, post-operative pain and length of
stay are reduced, while rehab and functional outcomes
are increased. In their series Chow et al. reported a
mean hospital stay of 1.7 days with a low complica-
tions rate and radiographic results comparable to the
ones obtained with other standard approaches [10].

Another multicentric study, made of 479 prima-
ry THA implanted using the SuperPATH technique,
showed a low complications rate, decreased blood
loss and lower blood transfusions compared to the
conventional approaches. Moreover, authors reported
a reduced readmission rate within 30 days from sur-
gery. [12]

Rasuli et al. described relatively low length of
stay and complications rate despite surgeons’ learning
curve. [13]

In our hypothesis, this muscle-sparing approach
could also be used to treat femoral neck fractures per-
forming a hemiarthroplasty. Above all, elderly patients,
typically subjected to proximal femur fractures, could
be the most advantaged from this surgical approach. It
could decrease post-operative pain, blood loss and use
of narcotics, improving, on the other hand, the post-
operative active mobilization. For these reasons, we
may expect a reduction in femoral neck-related com-
plications and hospital length of stay.

These fractures are common in elderly patients
and are related to a high mortality rate, up to 29% at
1 year from injury. [14] Surgical complications (i.e.
implant failure, surgical site infection, loosening and
dislocation) are strictly related to the post-operative
mortality risk. [15]

In the minimally invasive approaches, also intra-
operative peri-prosthetic fractures represent a poten-
tial complication. Arthritic and osteoporotic patients
have an additional risk of periprosthetic fracture dur-

ing stem implantation, mainly due to the limited sur-
gical field visibility and the poor quality of the bone
tissue. Broaching the proximal femur with the native
neck/head left inside prevents this complication, but
when the uncemented definitive stem is impacted, af-
ter femoral neck resection, this protective effect is lost.
[16] This negative event didnt occur in our series and
we didn't find a greater risk of femoral fracture com-
pared to more extended approaches.

Implant dislocation represents another reported
complication after a hemiarthroplasty. It has been re-
ported a higher dislocation rate in patient with mental
dysfunction: in this sub-population the risk increas-
es from the standard 12% to a higher 32%. In these
patients, dislocation events should be avoided and
prevented, especially considering that severe cogni-
tive dysfunctions are an independent risk factor for
poorer overall functional outcomes. [17, 18] Only a
few studies reported the use of the SuperPATH ap-
proach in the treatment of femoral neck fractures. In
2012 Han et al. reported a low dislocation rate after
bipolar hemiarthroplasty via the modified minimally
invasive posterior approach [19]. Badrogi et al. re-
viewed 17 patients with femoral neck fractures treated
with this technique. Due to its minimal dissection and
lack of hip dislocation, they observed a reduced blood
loss, a decreased postoperative pain, and the possibly
of a quicker return to patients’ normal activity of dai-
ly living. [16] Recently Mitchell et al. described the
SuperPATH as a safe and effective technique to treat
displaced femoral neck fragility fractures, allowing
their patients to early return to function without an
increased risk of dislocation. [20] The results reported
in our study support these data. We didn't report any
intraoperative complication or dislocation event 1 year
after surgery. Our results in terms of blood loss and
length of stay are comparable to the ones reported in
the recent literature. [21,22]

Regarding HHS, we have to underline how this
score was originally designed for the primary THA
and not for the hemiarthroplasty in case of femoral
neck fractures. Nevertheless, in our series, it was em-
ployed as a measure instrument to evaluate patients’
return to their pre-fracture activity level.

The decreased iatrogenic muscular injury due to
TSS could potentially reduce patients’ postoperative
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pain enhancing their post-operative mobilization [16].
The small exposure should also reduce the risk of in-
fection, even if more studies are needed to confirm this
hypothesis.

In conclusion the SuperPATH represents a real
minimally invasive approach with a low rate of intra-
operative bone and neurovascular complications. It
is related to a lower dislocation rate, blood transfu-
sions and infection risk compared to the most com-
mon surgical approaches. This approach allows a good
exposure during the implant positioning and it can
be extended, where necessary, into the conventional
posterior-lateral approach. Patients are allowed to a
progressive weight bearing without any restriction of
active and passive movements. Usually, they can walk
with crutches just a few hours after surgery. Tissue
sparing also allows a faster functional recovery because
of capsule integrity and proprioception conservation.
In our opinion the SuperPATH approach represents a
valid surgical option available in traumatology, with a
low rate of complications and surgical morbidity.
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