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23.1  Introduction

The pathology of abductors’ tendons is the most 
common cause of lateral thigh pain or greater tro-
chanteric pain syndrome (GTPS) both in native 
and in prosthetic hips [1]. The spectrum of GTPS 
pathology ranges from tendinosis to complete ten-
don rupture, retraction and fatty atrophy of the glu-
teal muscles. The popularization of imaging 
facilities and the greater awareness of physicians 
subsequently led to a higher reported incidence 
rate of the syndrome [2]. GTPS is more prevalent 
in women than in men with a peak prevalence 
found between the fourth and sixth decade of life 
[3]. It is often misdiagnosed with trochanteric bur-
sitis; however, no ultrasound detected bursitis 
could be confirmed in 80% of patients suffering 
from GTPS. On the other hand, trochanteric bursi-
tis is usually combined with abductor tendon or 
fascia lata pathology; only 8% of patients suffer 
from bursitis in the absence of other pathology [1].

23.2  Anatomy of Gluteal Muscles

23.2.1  Gluteal Muscle Origin

The gluteus medius (GMed) originates from the 
anterior superior iliac spine and the outer edge 
of the iliac crest back to the posterior superior 
iliac spine. The GMed is composed of three 
separate parts the anterior, the middle and the 
posterior, all innervated by the superior gluteal 
nerve [4]. The muscle fibres of the anterior and 
middle portions of the GMed are vertically ori-
ented and have a critical role in initiating the 
hip abduction [5]. The gluteus minimus (GMin) 
initiates from the anterior–inferior iliac spine 
back to the posterior inferior iliac spine between 
the inferior and anterior gluteal lines. Both the 
GMin and the posterior portion of GMed are 
horizontally oriented and parallel to the femo-
ral neck, stabilizing the hip joint in different 
phases of the gait cycle [5].

23.2.2  Gluteal Muscles Insertion

Recent cadaveric studies further sorted out the 
complex anatomy of gluteal muscles [6] high-
lighting the two different attachment sites of the 
GMed into the greater trochanter (Fig.  23.1). 
The posterior and part of the middle portion of 
GMed are inserted separately on the posterosu-
perior facet of the greater trochanter; this facet 
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has a roughly circular shape with a radius of 
8.5 mm. The rest of the middle and the anterior 
part of GMed are inserted on the lateral trochan-
teric facet, which is almost trapezoidal and has a 
greater surface area. In a cadaveric study of 
eight femora, the insertional footprint of the lat-
eral facet of GMed demonstrated a mean length 
of 35 mm and an angle of 37° to the axis of the 
femur. It was wider proximally and narrower 
distally, the width being around 12  mm at the 
midpoint [6]. GMin has fascicular attachments 
to the anterior hip capsule but also inserts to the 
anterior and lateral facets of the greater trochan-
ter. An area bare of tendon attachments sepa-
rates the insertional facets of GMed and GMin; 
this so- called bald spot serves as an anatomic 
landmark, particularly in the endoscopic 
approach to the hip [6].

23.3  Epidemiology 
and Aetiopathogenesis 
of Gluteal Tendon Pathology

23.3.1  Epidemiology

Almost half of the patients suffering from GTPS 
demonstrate gluteal tendinosis or ruptures. The 
rate of gluteal tendinosis and ruptures increases 
with age. The incidence of gluteal ruptures raises 
from 10% lower than 60 years to 50% over 70 
years of age [7].

23.3.2  Aetiopathogenesis

The aetiopathogenesis of abductor insufficiency 
is mainly attributed to the altered lower limb 
biomechanics, especially in the setting of hip 
osteoarthritis. Ruptures of gluteal tendons have 
been reported up to 20% of patients suffering 
from hip OA and 25% of patients undergoing 
total hip arthroplasty (THA) for end-stage hip 
osteoarthritis [8, 9].

23.3.3  Clinical Scenarios

Three distinct clinical scenarios have been 
described for the tears of the hip abductor mus-
cles. The so-called rotator cuff of the hip [10] 
may suffer from atraumatic chronic tears of the 
anterior part of GMed, tears found unexpectedly 
during hip arthroplasty surgery for femoral neck 
or osteoarthritis and avulsion tears of abductor 
tendons resulting from hip arthroplasty through a 
transgluteal approach [4]. Iatrogenic damage to 
the abductors’ tendons following a transgluteal 
hip approach is often reported due to deficient 
healing of the disruption site [11]. However, 
abductor insufficiency is also met in abductor 
sparing approaches, highlighting also the role of 
altered hip mechanics in the tear pathogenesis. 
Both abductor fatigue and inflammatory process 
seen in THA patients including excessive wear 
and osteolysis and especially metallosis can lead 
to excessive abductor tendon damage, rendering 

Fig. 23.1 Insertion sites of the Gluteus Medius and 
Minimus into the greater trochanter; A: trochanteric 
attachment of GMin, B: Capsular attachment of GMin, C: 
Posterosuperior facet of GMed, D: Lateral Facet of GMed, 
E: “bold area”
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direct repair impossible and possibly necessitat-
ing more complex reconstructive options [12].

23.4  Clinical Presentation

The chief complaint of abductor tendon pathol-
ogy is lateral thigh pain that is usually aggravated 
by lying on the affected limb, walking or climb-
ing stairs [4].Tenderness over the site of abductor 
insertion and the superior and lateral facets of the 
greater trochanter is also a typical clinical find-
ing. Anterior groin pain is also described; how-
ever, it is less common, and when reported other 
potential sources of pain should be ruled out [13].
The pain worsened over the fascia lata may also 
suggest abductor tendon pathology.

23.5  Clinical Examination

The patient often demonstrates a slight or moderate 
limping. A positive Trendelenburg sign often indi-
cates abductor tendon tears; it is defined as a trun-
cal sway to the contralateral side on stance phase 
on the affected limb. The sensitivity and specificity 
of the Trendelenburg sign for abductor tear are 
reported to be 73% and 76%, respectively [14].

23.5.1  Specific Tests

The hip lag sign is another useful test in diagnos-
ing abductor insufficiency with a reported sensi-
tivity of 89% and specificity of 96%. It is 
performed with the patient in the lateral position 
with the affected side up. The clinician passively 
extends the hip 10°, abducts 20°, and then maxi-
mally internally rotates the hip with the knee in 
45° of flexion. The leg is then released, and the 
patient is asked to hold it in the upright position; 
if the leg drops more than 10 cm, the test is con-
sidered positive [15]. Additional useful tests are 
the 30-s single leg stance and the external derota-
tion tests. In the former, the patient is asked to 
perform a 30-s single leg stance and no trunk 
deviation; the arrival of lateral thigh pain is con-
sidered a positive result [16]. The passive hip 

range of motion is not limited, but the force of hip 
abduction may be weakened. Besides, a thorough 
clinical examination should be performed includ-
ing the evaluation of muscle strength, neurologic 
status, lumbar spine, and hip or fascia lata pathol-
ogy; in patients that underwent THA, the integrity 
of the prosthetic joint must also be checked.

23.6  Imaging Studies

23.6.1  Magnetic Resonance Imaging 
(MRI)

MRI is the gold-standard examination of the 
anatomy and pathology of the abductor muscles 
and tendons [3]. The reported sensitivity and 
specificity of MRI to predict GMed tendon tears 
is 73% and 95%, respectively [17]. Advanced 
MRI protocols, as the metal artefact reduction 
sequences (MARS) and multiple acquisitions 
with variable-resonance image combinations 
MRI (MAVRIC), facilitates the study of abduc-
tors in the setting of prosthetic hips. Information 
regarding the size and shape of gluteal muscles 
and tendons, tendinosis, partial or complete ten-
don defects or fatty infiltration of the muscles can 
be obtained. Several MRI findings have been 
related to tears of abductors’ tendons as a high 
sign superior or lateral to the greater trochanter, 
GMed tendon elongation or discontinuity [17]. 
TFL hypertrophy is also an indirect sign of 
abductor tendon tears [18].

23.6.2  Evaluation of Fatty Infiltration 
Using MRI

The Goutallier-Fuchs classification rates the 
degree of fatty infiltration of abductors on MRI, 
that ranges from 0 to 4 grades. Grade 1 is related 
to some fatty streaks of the muscle, grade 2 has 
fatty infiltration but more muscle than fat, grade 3 
fatty infiltration with equal fat and muscle and 
grade 4 more fat than muscle on MRI [19]. It is 
supported that the extent of abductor muscle fatty 
infiltration is predictive of repair outcomes, with 
a high grade (>2) being linked to inferior results 
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[19]. Bogunovic et  al. demonstrated that the 
greater the fatty infiltration of the muscle, the 
higher the postoperative pain level and lower the 
functional outcomes of the patients, highlighting 
the prognostic role of this classification [19].

23.6.3  Standard Radiographs

Standard hip and pelvic radiographs should be 
performed. Greater trochanter enthesophytes or 
surface irregularity greater than 2 mm have been 
associated with abductor tendon pathology, espe-
cially in the chronic setting (Fig. 23.2). Steinert 
et al. showed that 90% of the hips having greater 
trochanteric irregularities larger than 2 mm also 
demonstrated GMed or GMin tendon abnormali-
ties [20]. In patients with prosthetic hips, the 
radiologic evaluation is more than necessary to 
rule out concomitant THA pathology. Additional 
views such as Dunn or false profile views are per-
formed as needed; the presence and extent of 
osteolysis, especially around the greater trochan-
ter, should be carefully evaluated.

23.6.4  Ultrasound

Ultrasound may be beneficial, especially in 
the setting of THA or the absence of advanced 
MRI protocols for artefact reduction. It can 

accurately diagnose tendinopathy and tears; 
however, it is user-dependent, and inferior to 
MRI in classifying the degree of fatty 
atrophy.

23.7  Treatment

 (a) Conservative
The treatment of GTPS syndrome usually 

starts conservatively including short-term 
use of nonsteroidal anti-inflammatory medi-
cation, activity modification, physical ther-
apy and prudent use of corticosteroid plus 
local anaesthetic injection into the tender tro-
chanteric bursa. If conservative management 
fails to relieve the symptoms following at 
least 3 months of therapy, surgical treatment 
usually follows [21].

 (b) Surgical
Surgical management is mainly indicated 

for full or partial gluteal tendon ruptures that 
are nonresponsive to conservative treatment, 
eliciting pain and disability to the patient. 
The main goals of the surgical treatment of 
gluteal tears are the preservation of the func-
tion and quality of life of the patients and the 
reduction of pain.

23.8  Preoperative Evaluation

The patients that are scheduled to undergo surgi-
cal repair of gluteal tendon tears must undergo a 
thorough preoperative evaluation, including clin-
ical and radiological evaluation. Special care is 
needed preoperatively concerning the following:

 (a) Neurologic Evaluation
A neurologically intact abductor muscle 

is a prerequisite for any attempt to directly 
repair an abductor tear. A detailed screening 
for lumbar spine pathology or other types of 
neurologic impairment of gluteal muscles 
must be routinely performed preoperatively. 
In cases of neurologically impaired gluteal 
muscle, the direct repair of a tear 
 predominantly fails and other reconstruction 

Fig. 23.2 Standard anteroposterior pelvic radiographs 
demonstrating greater trochanter enthesophytes greater 
than 2 mm
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techniques as synthetic grafts or muscle 
transfers may be required.

 (b) Fatty Infiltration of Gluteal Muscles
It has been recognized that extensive fatty 

infiltration of abductors muscles is a predic-
tive factor of inferior repair outcomes. A 
Goutallier classification grade >2 is highly 
predictive of more inferior results [19]; in 
such cases, other more complex reconstruc-
tion techniques as muscle flaps or grafts may 
be needed.

 (c) Presence of THA
In the setting of an existing THA, the joint 

should be thoroughly evaluated preopera-
tively to exclude aseptic loosening or any 
other pathology that could potentially neces-
sitate a concurrent revision of the prosthesis. 
Special care should be given to the radiologic 
appearance of the greater trochanter, as 
excessive osteolysis can render fixation of 
the tendon on cancellous bone risky or even 
insufficient. In cases of a previous infected 
THA or excessive wear following a failed 
metal on metal THA, the quality of tendon is 
often unreliable and augmented repair or 
transfer of local muscles may be needed.

 (d) Fascia Lata or Iliotibial Band Tightness
Preoperative and intraoperative evaluation 

of the tightness of iliotibial band or fascia 
lata should be performed, and appropriate 
corrections should be made concurrently 
with the abductor repair. One of the main 
advantages of the open approaches is the 
easy and precise lengthening of iliotibial 
band or fascia lata that can be performed 
when needed with a V-Y technique.

23.9  Surgical Techniques

The standard patient positioning is the lateral 
decubitus with the involved extremity on the top. 
Standard sterile prepping and draping is per-
formed keeping in mind to drape from the iliac 
crest to the knee, especially in the setting of 
reconstructive surgery. A Mayo table or similar 
device is necessary to facilitate the leg abduction 
during the tensioning of the repair.

A straight incision centred over the greater 
trochanter along the femoral axis extending prox-
imally and distally as needed is usually per-
formed (Fig. 23.3). A 10–15 cm incision length 
enables adequate visualization of the involved 
anatomic structures in the majority of patients. In 
case of simultaneous revision THA or more com-
plex abductor tendon reconstructions, the inci-
sion should be modified accordingly.

Various types of open procedures for the man-
agement of abductor tears have been reported; 
the following three categories of direct open 
methods are further discussed.

 (a) Nonaugmented direct repair
 (b) Augmented direct repair
 (c) Reconstruction techniques

23.10  Direct Open Nonaugmented 
Repair Using Bone Tunnels 
or Suture Anchors

A prerequisite for direct open repair of abduc-
tor’s tendon is the neurologic integrity of the 
muscle and fatty infiltration level Goutallier <2. 
The patient is positioned usually in lateral posi-
tion. Following a standard incision of skin and 
division of the fascia lata, the trochanteric bursa 
and glutei attachment are exposed. Once bursec-
tomy is performed, the surgeon can evaluate the 
quality, type and extent of the rupture of the glu-
teal tendon (Fig. 23.4a, b). Sometimes the  rupture 
is not evident at first sight. Injection of saline 
under the insertion of gluteal tendons can cause 

Fig. 23.3 A standard straight incision centred over the 
greater trochanter along the femoral axis usually per-
formed for direct open repair of hip abductor tendons
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elevation of the tendinous insertion; this is the so- 
called bubble sign indicating an undersurface 
rupture. In cases of doubtful tendon tears, one 
may split GMed fibres in line to gain access to the 
undersurface of the tendon and evaluate the 
extent of rupture. Before splitting the muscle, 
sutures must be placed on the opposite tendon 
sides to help with the anatomic repair. In cases of 
severe tendinosis, an aggressive debridement 
should be avoided to preserve the maximal ten-
don length and width, preventing also tensioning 
or nonanatomic repair [22]. Once the tendon 

tears have been recognized, the bone bed area 
should be prepared with a burr or nibbler, making 
sure not to remove excessive bone, particularly in 
the setting of an existing THA with osteolysis. 
Microfractures can be performed; however, cau-
tion should be taken not to over weaken bone 
adjacent to anchor holes.

If possible, four pairs of bone tunnels should be 
drilled on the lateral facet for full ruptures of the 
GMed. In partial ruptures, the number of tunnels 
can be modified accordingly; however, a mini-
mum of two tunnels is required to ensure adequate 

a b

c d

Fig. 23.4 Direct open nonaugmented abductor tendon 
repair. (a) Gluteus medius tendon rupture, (b) gluteus 
minimus tendon rupture, (c) preparation of the footprint 

for tendon attachment, (d) final result of both tendon 
attachment with anchors
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contact of the tendon to the repair site. In cases of 
GMin tears, an additional pair of tunnels should be 
drilled on the anterior tubercle of the greater tro-
chanter [23]. The bone tunnels for GMed reattach-
ment should be performed perpendicularly to the 
long axis of the footprint, parallel to the long axis 
of the femur, whereas tunnel(s) for GMin reattach-
ment should be done in an oblique plane. Thick 
nonabsorbable pull sutures should be used in a 
Bunnel, Krakow or similar locking type technique, 
passing through the tendon ends and bone tunnels 
and tied down under maximum tension to reap-
proximate the tendons to their footprint. Additional 
thin sutures are usually needed, passing through 
the tendon to enhance the repair.

In the case of a native hip, aiming not to disturb 
the vascular supply of the femoral head, suture 
anchors can be used instead of bone tunnels. Two 
to three proximal anchors are usually placed in a 
proximal row and other two distally to serve for 
the double row effect. The size of the anchors 
should be adjusted depending on the bone area 
and the presence of a femoral stem [24]. Anchors 
of 5–6.5 mm diameter are often preferred to over-
come the pulling stress due to the underlying can-
cellous bone of the greater trochanter. Following 
bone preparation of the abductors’ footprint, the 
proximal anchor holes are drilled and anchors 
placed (Fig.  23.4c, d). The sutures were then 
passed through the GM flap and tightened, trans-
ferring the flap on the major trochanter with the 
hip in abduction of 15–20°. Suture placement 
should account for final tendon positioning and 
row width, usually 5–10  mm from the tendon 
edge. After tendon approximation and proximal 
row suturing, the distal-row anchors are placed 
and the new sutures increase tendon compression 
on the bone. A similar approach is used for GMin 
tears; however, due to the smaller insertion site 
and capsular attachments of the muscle, one or 
two anchors can be maximally used [25].

The appropriate tensioning of the repair is 
checked with the leg in abduction of about 
20–30°. When needed, a blunt release of the glu-
tei is performed taking care to avoid the superior 
gluteal nerve. Besides, the fascia lata can be elon-
gated via a V-Y technique.

Postoperatively, the patient is educated to walk 
with nonweight or partial weight bearing for 6 

weeks with two scratches avoiding active hip 
abduction; then, hip abductor strengthening and 
active physiotherapy can be commenced [22–25].

The direct open nonaugmented repair with 
sutures passing from bony tunnels is a straightfor-
ward technique; however, the inadequate mechan-
ics and substantial delay of the repair ends to a 
high reported failure rate up to 25% [26]. In a ret-
rospective study, 18 patients underwent open 
repair of abductor tears following THA with lat-
eral approach, using sutures passing through bone 
tunnels; only half of them have substantial 
improvement of both limp and pain at 38-month 
follow-up [24]. A high failure rate was also 
reported in other studies where suture anchors 
were used to managing chronic abductor tears. 
Davies et al. reported five failures of 16 patients 
that underwent surgical repair using multiple soft 
tissue anchors inserted into the greater trochanter 
of the hip to reattach the abductors [27].

23.11  Direct Open Augmented 
Repair with Synthetic Grafts 
or Allografts

In cases where the functional quality or the ana-
tomic integrity of gluteal muscleis compromised, 
the tendon can be augmented with synthetic grafts 
or allografts. Prerequisite for an adequate aug-
mented repair is the functioning glutei with a low-
grade fatty infiltration (Goutallier grade <2) [28].

The standard positioning, approach and evalu-
ation of the rupture are performed as previously 
described. Either a standard transosseous or suture 
anchor repair is performed. In case of short ten-
don length, a slightly proximal position and sin-
gle-row technique could be used to avoid over 
tensioning of the repair. The synthetic graft or 
allograft is utilized to cover the repair site, ensur-
ing the holding on healthy tendon proximally and 
healthy tendon or bone distally. Different types of 
synthetic grafts or allografts have been proposed:

 (a) Synthetic Ligament
Following bursectomy, Y-iliotibial band 

release, debridement of the diseased tendon 
and decortication of the trochanteric foot- 
print, the flattened portion of the synthetic 
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ligament is sutured onto the undersurface of 
medius or reflected minimus, if involved. The 
GMed augmented with the synthetic ligament 
is reattached through a transosseous tunnel, 
together with suture anchors [29]. Bucher 
et al. [29] reported on the 1-year clinical and 
functional results of 22 patients with GMed 
and GMin tears that were augmented with 
Ligament Augmentation and Reconstruction 
System (LARS) synthetic ligament. All 
patients had failure of conservative treatment 
previously. There was a significant improve-
ment at 12 postoperative months in the 
Oxford Hip Score, Short-Form Health Survey 
(SF-36) and a visual analogue pain scale 
(VAS) compared to the preoperative values. 
There was a minimal complication rate. All 
patients were at least satisfied with the proce-
dure at the end of the first postop year.

 (b) Collagen Patch
Following the repair of an abductor tear 

with transosseous tunnels or anchors, an 
appropriately sized nonabsorbable collagen 
patch can be secured over the repair with a 
running nonabsorbable suture [30]. In cases, 
with questionable distal fixation, the patch 
could be partly secured on the vastus lateralis 
tendon to enhance mechanical integrity.

Fink et al. [30] evaluated the postoperative 
outcomes of 30 patients with a mean age of 76 
years suffering from large tears of the GMed. 
The patients were treated with osseous fixation 
using a modified Mason-Allen technique that 
was additionally secured by a nonresorbable 
collagen patch (Covidien, Trèvoux, France). 
Nine patients had a spontaneous tear of the 
gluteal muscle, and 21 had suffered tearing fol-
lowing hip replacement surgery using a trans-
gluteal approach. At a mean of 24 months, the 
VAS, HHS and the GMed muscle force were 
significantly improved and 25 patients had 
mild or no limb at all. A degree of fatty degen-
eration of the muscle greater than 50% was 
related to suboptimal functional results.

 (c) Achilles Tendon Allograft
In this technique, the fresh-frozen Achilles 

tendon with attached calcaneal bone allograft is 
used. The calcaneal bone block measuring 
2  ×  1.5  ×  0.5–1  cm is fashioned with a saw 
appropriately with the most proximal edge bev-

elled to dovetail into a trough of the greater tro-
chanter that was outlined to match the size of 
the allograft [31]. The fibrous remnants of the 
tendon insertion are cleaned to create a vascu-
larized bed to increase integration. The GMed 
and GMin are then mobilized, and the interval 
between them is developed to allow inferior 
translation of the muscles. The tendinous part of 
the allograft is passing through the intact GMed 
almost 3 cm proximal to the ruptured end and 
then looped back on itself. Following maximum 
abduction of the leg, the bone block is placed 
into the trough of greater trochanter with a 
press-fit technique and secured with 16-gauge 
wire or cable placed around the bone block and 
the proximal part of the femur. Nonabsorbable 
sutures are used to secure the tendinous portion 
of the allograft to the GMin and the capsule 
anteriorly and the intact area of the GMed ten-
don in a similar fashion posteriorly [31]. Hip 
abduction brace (10 abuction-30 flexion) for 6 
weeks with partial weight bearing is required.

Fehm et al. reported the functional results of 
seven patients that underwent reconstruction of 
a deficient abductor mechanism following 
THA with the aforementioned surgical tech-
nique. At a mean follow-up of 24 months, all 
but one patient had substantial improvements 
in both the Harris Hip and the pain score.

23.12  Reconstruction for Chronic 
End-Stage Abductor Tears 
Using Muscle Transfer

These are salvage techniques described to manage 
chronic end-stage abductor tears with remarkable 
tendon insufficiency or gluteal atrophy. Two main 
surgical techniques have been proposed using 
either gluteus maximus (GMax) [32–34] or vastus 
lateralis (VL) muscle transfer [35, 36].

 (a) Reconstruction with Gluteus Maximus 
Transfer Flap

The original technique using the anterior 
part of the GMax to replace the deficient abduc-
tor was described and evolved by L. Whiteside 
[32, 33]. Whiteside recommended the use of 
the anterior half of GM alone or combined with 
Tensor Fascia Lata (TFL) sutured under the VL 
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to manage abductor insufficiency in a native 
hip; a supplementary posterior flap from GM 
could be also used to treat THA instability [32, 
33]. Whiteside showed the vast improvement 
of limping and pain in five patients with irrepa-
rable tears of hip abductors, using the previ-
ously mentioned method; however, this study 
did not report on functional scores and muscle 
strength. Chandrasekaran et al. demonstrated a 
simpler modification of the previous technique 
[34]; they transferred the anterior third of GM 
and the posterior third of TFL in a flap to the 
greater trochanter to manage irreparable abduc-
tor tears in three patients with satisfactory 
outcomes.

The authors’ preferred technique is a 
more straightforward modification of the 

aforementioned surgical techniques and is 
described as follows:

The patient is placed in the lateral decubi-
tus position. An incision 12–15 cm long cen-
tred over the greater trochanter is performed 
following the anatomic axis of the femur 
distally, slanting slightly posteriorly proxi-
mally. Following the dissection and retrac-
tion of the subcutaneous tissue, the conjoint 
aponeurosis of the GMax muscle and the 
fascia lata are exposed. A triangular flap 
including the anterior third of the GMax 
muscle is sharply divided anteriorly from the 
fascia lata and posteriorly in line with GMax 
fibres; this flap extends 12–15 cm roughly to 
the half of the length of the muscle 
(Fig.  23.5). The VL muscle is then incised 

Fig. 23.5 Schematic 
representation of the lateral 
part of the gluteal and 
femoral region demonstrating 
the lifted triangular flap of 
the anterior third of the 
gluteus maximus muscle that 
uncovers the tear of gluteus 
medius and greater trochanter
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off the vastus lateralis ridge, and the proxi-
mal part of VL is mobilized for 2–4 cm in 
length. The footprint of re-insertion of the 
GMax on the lateral side of the greater tro-
chanter is then prepared using a round burr 
aiming to reveal cancellous bone to facilitate 
healing of the flaps. In case of a patient with 
THA, six 1.8-mm- diameter drill holes were 
made at the anterior and posterior margins of 
the footprint. Large nonabsorbable sutures 
are passed through the holes in a direction 
from inside-outside- inside and then through 
the GM flap where tightened, transferring 
the flap on the major trochanter with the hip 
in the abduction of 15–20°. When no hip 
implant is present, trying not to disturb the 
vascular supply of the femoral head, three 
2.6  mm bio-composite corkscrew suture 
anchors double loaded with high strength 
sutures row are used at the anterior and pos-
terior margins of the footprint to transfer and 
tightening of the flap to the greater trochan-
ter (Figs.  23.6 and 23.7). Once the limb is 
reduced to a neutral position, pie crust inci-

sions can be performed on the flap to obtain 
the proper tension. In the end, the upper part 
of VL muscle is slightly mobilized and 
sutured over the distal end of the flap of 

Fig. 23.6 Intraoperative picture displaying the prepared 
footprint of the greater trochanter, sutures in position and 
the lifted flap of gluteus maximus

Fig. 23.7 Intraoperative 
picture showing the 
gluteus maximus flap 
that is stitched on the 
footprint of major 
trochanter

P. Christofilopoulos et al.
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GMax with absorbable sutures to form a 
united flap (Fig.  23.8). Postoperatively, the 
patient walks with partial weight bearing 
and two crutches for the first 8  postoperative 
weeks and no active abduction is allowed for 
8 weeks. Physiotherapy initiates at 2 months 
postoperatively.

The authors retrospectively evaluated 38 
patients with a mean age of 70.2 years who 
were surgically managed for chronic abduc-
tor insufficiency with the technique men-
tioned above. All patients had Trendelenburg 
sign, impaired muscle strength of abduction 
(≤M4) and fatty degeneration of muscles 
(Goutallier ≥3). Ten patients received the 
tendon transfer on a native hip, six following 
primary THA and 22 after revision THA. The 
mean VAS, HHS and the median abductor 
strength were significantly improved com-
pared to the preoperative values. Two-thirds 
of the patients had a negative Trendelenburg 
sign at twelve postoperative months. No seri-
ous complications were reported.

 (b) Reconstruction with VL Flap
This is the other salvage technique to 

manage nonreparable chronic end-stage 

abductor tears [35, 36]. Following a lateral 
incision across the whole length of the 
thigh, the iliotibial band is incised in line. 
Once the interval between rectus femoris 
and VL is developed, the entire VL is pre-
pared taking care not to injure the neuro-
vascular pedicle of the muscle. The muscle 
is best mobilized from proximal to distal. 
The plane between VL and the underlying 
vastus intermedius must be dissected care-
fully, and the nerve supply to the vastus 
intermedius must be preserved. Once the 
insertion of VL into the quadriceps tendon 
is divided, the muscle is mobilized, the 
neurovascular pedicle is followed to the 
femoral nerve, but left within the surround-
ing fatty tissue to protect it. The leg is 
abducted approximately 30°, and the VL is 
sutured proximally to the remaining abduc-
tors and with transosseous sutures to the 
proximal femur and the lateral intermuscu-
lar septum [35]. The patient postoperatively 
needs an orthosis for 6 weeks, and full 
weight bearing and abductor exercises are 
then allowed.

In a small series of 11 patients, the VL transfer 
demonstrated the moderate improvement of 
functional scores, pain and strength at 2-year 
follow-up [35]. The advantages of the method 
include the partial restriction of hip flexion, the 
separate neurovascular pedicle and the activation 
of VL in the same part of the gait cycle as hip 
abductors. However, the complex procedure, the 
decreased quadriceps muscle strength and the 
potential neurovascular damage due to over-
stretching of the neurovascular bundles are the 
main drawbacks [35, 36].

A proposed treatment algorithm for the man-
agement of abductor tendon tears is depicted in 
Fig. 23.9.

Fig. 23.8 An intraoperative picture illustrating the mobi-
lized part of vastus lateralis covering the lower part of the 
transfer red gluteus maximus
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Fig. 23.9 A proposed treatment algorithm of abductor tendon tears

Tips and Tricks

Reinsertion
 1. Do not reinsert neurologically nonin-

tact muscles or fatty infiltrated gluteal 
muscles (Goutallier >2)

 2. The lateral position of the patient is 
preferable.

 3. A standard incision is advised to 
understand the pathology of tendons

 4. When rupture is not evident at first 
sight then inject of saline under the 
insertion of gluteal tendons or split 
GMed fibres in line to gain access to 
the undersurface of the tendon and 
evaluate the extent of the rupture. 
Before splitting the muscle, place 
sutures into the opposite tendon sides 
to help with the anatomic repair.

 5. Avoid an aggressive debridement in 
cases of severe tendinosis to preserve 
the maximal tendon length and width.

 6. Do not remove excessive bone from 
the bone bed area of major trochanter 
to avoid microfractures and weakening 
of bone adjacent to anchor holes.

 7. Use anchors instead of tunnels in case 
of a native hip aiming not to disturb the 
vascular supply of the femoral head.

 8. Use four pairs of bone tunnels on the 
lateral facet for full ruptures of the 
GMed, perpendicularly to the long 
axis of the footprint.

 9. Perform an additional pair of tunnels 
for GMin tears on the anterior tubercle 
of the greater trochanter, obliquely to 
the long axis of the femur.

 10. Prefer thick nonabsorbable pull sutures
 11. Place two to three proximal anchors in 

a proximal row and other two distally 
to serve for the double row effect.

 12. Check the tension of the repair with 
the leg in the abduction of about 
20–30°.

 13. Perform blunt release of the glutei tak-
ing care to avoid the superior gluteal 
nerve or fascia lata elongation when 
necessary.

 14. Postoperatively avoid full weight-
bearing and active hip abduction for 6 
weeks

Transfer
 1. Transfer muscles to manage chronic 

end-stage abductor tears with remark-
able tendon insufficiency or gluteal 
atrophy

P. Christofilopoulos et al.
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