McCraw and Arnold’s
Atlas of Muscle and
Musculocutaneous Flaps

John B. McCraw
Phillip G. Arnold

N
Interplast Global-HEL?

Healing Bodi hanging Live. Publication



GLUTEUS MAXIMUS

ANATOMICAL
CONSIDERATIONS

Surface Markings
The belly of the gluteus maximus muscle forms the bulk
of the buttock. The medial margin 1s densely attached
to the sacrum, and the inferior margin loosely creates
the gluteal fold. The superior edge is palpable at the
posterior border of the iliac crest.

Origin and Insertion

The majority of the muscle originates from the lateral
margin of the sacrum and from the posterior superior
iliac crest. To a lesser extent, it arises from the coccyx
and the sacrotuberous ligament. The width of this quad-
rilateral shaped muscle is maintained throughout its course
as it passes anterior to the greater trochanter and into
the iliotibial tract. The muscle inserts more extensively
into the iliotibial tract than it does into the greater tro-
chanter. Unlike the vertically oriented gluteus medius
and tensor muscles, which act as abductors and internal
rotators of the hip, the gluteus maximus muscle is the
strongest external rotator and extensor of the hip. These
two motions are effected through the bidirectional in-
sertion of the gluteus maximus muscle. The upper half
of the muscle ‘‘wraps’’ horizontally around the greater
trochanter and contributes to stair climbing and jogging.
The lower half of the muscle inserts vertically into the
iliotibial tract. Although both of these insertions con-
tribute to abduction of the thigh at the hip joint, the
upper half of the gluteus maximus muscle is more im-
portant to this function.

Adjacent Muscles
In its superior half the gluteus maximus overlies the
gluteus medius muscle. Below this it covers the pin-
formis, obturator, and quadratus femoris muscles. The
sciatic nerve is the most important structure in this area
as it passes beneath the piriformis muscle and over the
obturator internus and obturator externus muscles. The
inferior gluteal nerve arises from the sciatic nerve to
supply the gluteus maximus muscle while the superior
gluteal nerve supplies the gluteus medius and gluteus
minimus muscles. In the upper half of the buttock there
is a distinct plane between the gluteus maximus and
gluteus medius muscles, but in the lower half of the
buttock the plane between the gluteus maximus muscle
and the deeper muscles is less distinct. For this reason,
the gluteus maximus muscle is imtially identified at either
the posterior iliac crest or the lateral sacral margin. The
vertically oriented muscle fibers of the gluteus medius
muscle and the transversely oriented fibers of the gluteus

maximus muscle facilitate the identification of each
muscle.

Vascular Pattern

The gluteus maximus muscle has a dual blood supply
from the superior and inferior gluteal vessels which arise
from the internal iliac vessels. The piriformis muscle
serves as the landmark which separates these two sefs
of vessels. The superior vessels pass above the piriformis
muscle, and the inferior vessels pass below it. The su-
perior vessels can be predictably located at a point three
centimeters lateral to the sacrum and five centimeters
below the posterior superior iliac spine. The larger n-
ferior gluteal vessels pass beneath the piriformis muscle
just medial to the sciatic nerve at a point five centimeters
from the sacral edge. There is usually a duplicate branch
of the inferior gluteal vessels which passes to the lower
half of the muscle. Even though the inferior gluteal
vessels are dominant, the excellent intramuscular vas-
cular connections allow the gluteus maximus muscle to
be supplied by either set of vessels.

Motor Nerve
Inferior gluteal nerve (L-5, S-1, S-2).

Sensory Nerves
Superior, medial, and inferior clunial nerves.

USES

The gluteus maximus myocutaneous flap serves as the
primary choice for coverage of the sacrum and as a
secondary flap source for the ischium. In either case it
can be used as a rotational flap, but it is more often
moved in a V to Y fashion. For sacral coverage problems
the flap is usually rotated on the superior gluteal vessels.
However, the inferior gluteal vessels are more often used
to supply the flap for ischial coverage. When bilateral
V to Y flaps are employed for sacral defects, it is seldom
necessary to divide either set of vessels or to release the
muscular insertions.

The gluteus maximus muscle can also be split in
the line of its fibers into caudal and cranial “‘island’”
myocutancous flaps. An isolated ‘‘island’’ of skin can
be placed on the lateral aspect of the gluteus maximus
muscle and the donor site can be primarily closed. The
cranial split “‘island’’ flap will reach the lumbar area
and it has also been employed as a “‘free’’ flap donor
site for breast reconstruction. The caudal split island
flap can be used to transfer skin to the ischium and the
central perineum because of the proximate rotation point
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of the inferior gluteal vessels. The gluteus maximus is
rarely used as an isolated muscle flap because the amount
of coverage provided by the pure muscle flap is disap-
pointing and because a skin grafted muscle flap seems
to be less durable than a standard myocutaneous flap.

REGIONAL FLAP
COMPARISONS

The gluteus maximus musculocutaneous flap is the pre-
dominant flap chosen for coverage of the sacral area.
As a bilateral V-Y flap it can cover essentially any sacral
defect and later be readvanced to solve a subsequent
sacral problem. Both the ‘‘reversed’’ latissimus dorsi
myocutaneous flap and the intercostal “‘island’” flap will
reach the lower lumbar and upper sacral areas. However,
both offer significant disadvantages in their complicated
dissections, and neither will cover a large central sacral
defect. The intercostal flap requires a preliminary ‘‘de-
lay”” and a complex intrathoracic dissection, but it does
provide sensibility to its site of inset. Although the ‘‘re-
versed’” latissimus flap is reasonably reliable, the dis-
section of the deep perforating vasculature is tedious and
the arc of rotation 1s variable. It certainly is not appli-
cable to most sacral defects. A transverse back flap is
seldom considered because it is much less reliable than
the gluteus maximus myocutaneous flap and because it
leaves a skin-grafted donor site. Because of its better
survivability, the cranial split “‘island’” gluteus maximus
myocutaneous flap would always be preferentially con-
sidered over both the “‘reversed’’ latissimus and the
transverse back flaps.

Although the gluteus maximus myocutaneous flap
can be used for ischial coverage problems, it must be
compared to the equally reliable and less complicated
V to Y biceps femoris myocutaneous flap. The V-Y
biceps femoris flap is electively chosen for an isolated
ischial ulcer, leaving the unique gluteus maximus flap
in ‘‘reserve’” for a subsequent sacral ulcer. When the
biceps femoris flap i1s unavailable for coverage of an
isolated ischial ulcer, the gluteus maximus flap can also
be ‘‘saved’ by using ecither the vastus lateralis muscle
tlap or the tensor fascia lata flap. The caudal split gluteus
maximus ‘‘island’’ myocutaneous flap is another alter-
native for isolated ischial and perineal defects. Fortu-
nately, it does not preclude the use of a V-Y gluteus
maximus myocutaneous flap for a subsequent sacral
defect.

One recent addition to our sacral coverage arma-
mentarium 1s the combined gluteus maximus myocu-
taneous and posterior thigh fasciocutaneous flap, which
1s supplied by the inferior gluteal vessels. The inferior
gluteal vessels will reliably supply the majority of the
skin of the posterior thigh, and this combined unit can
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be rotated as an ‘“‘island’’ flap to resurface the sacrum
and the ischium at the same time.

DISADVANTAGES

The gluteus maximus muscle is an important muscle in
the ambulatory person because it is the primary extender
and abductor of the hip. Strong hip “‘stabilization™ is
necessary for climbing, rising from a ‘‘stooped’” posi-
tion, and standing on one leg. The total loss of this
muscle leaves a significant functional deformity which
18 described as a *‘gluteus limp.”’ This can be prevented
by *‘splitting’” the gluteus maximus muscle and leaving
a portion of the muscle undisturbed. If the gluteus max-
imus myocutaneous flap is used as a rotation flap rather
than as a V-Y flap, it may be necessary to skin graft
the exposed gluteus medius muscle. This adds some
morbidity to the procedure because skin grafts in this
area usually increase the healing time. Bilateral V-Y
gluteus advancement flaps are preferred for large sacral
defects since the donor defects can be primarily closed.
The gluteus maximus muscle is seldom used without its
overlying skin, because of the disappointing amount of
coverage provided by the muscle alone.

ADVANTAGES

Because of its dual blood supply, the gluteus maximus
is an extremely dependable musculocutaneous flap. It
can be raised as an *‘island’’ flap on either artery or the
muscle can be split into two halves as separate ‘“island”’
flaps. **Splitting™* the muscle is useful in the ambulatory
individual as this usually circumvents any functional
loss. Most large sacral ulcers can be closed with bilateral
V-Y myocutaneous flaps without dividing the trochan-
teric and iliotibial tract insertions since the majority of
flap movement is obtained by elevating the muscle away
from the sacrum. One added advantage of the V-Y flap
is that it can be “ ‘re-advanced’’ to cover a recurrent sacral
ulcer.

COMPLICATIONS, PITFALLS,
AND DONOR SITE

Definition of this muscle in the quadriplegic may be
difficult because of muscle atrophy. The plane between
the gluteus maximus and gluteus medius muscles is best
identified either at the posterior iliac crest or at the sacral
margin. Alternatively, the plane between these two mus-
cles can be identified by tracing the sciatic nerve up to
the piriformis muscle. Once the plane between the glu-
teus medius and maximus muscles is established, the
gluteal vessels should be located. The larger inferior
vessels are identified below the piriformis muscle, and



the smaller superior gluteal vessels are identified ap-
proximately three centimeters above the piriformis mus-
cle. The advancement of the V-Y flap is facilitated by
separating the gluteus maximus away from the gluteus
medius muscle. The most significant medial release comes
from the division of the fascial attachments of the gluteus
maximus muscle to the sacrum. Further advancement is
obtained by dividing the gluteus maximus muscular in-
sertions. It should be unusual to injure the sciatic nerve
since it is easily identified and well removed from the
usual plane of dissection. This is a real consideration in
spastic paraplegics because sciatic motor innervation may
be important in ‘‘transferring’’ activities.

The donor site of the primarily closed V-Y flap
rarely causes any problem if it is properly closed. The
flap must be sufficiently mobilized to provide a tension-
free closure, and large sutures must be used. Horizontal
mattress #2 nylon retention sutures tied over 4 x 4 bol-
sters are effective in obliterating the deadspace and pre-
venting wound disruptions. These large sutures are un-
sightly, but they obviate the need for buried sutures
which may potentiate wound infections.

GLUTEUS MAXIMUS
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Outline of the margins of the gluteus
maximus muscles.
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The skin incision is completed, and the
gluteus maximus muscle 1s partially ele-
vated away from the gluteus medius mus-
cle. The gluteus maximus muscle has
been detached from the sacrum and iliac
crest attachments but not from the greater
trochanter.
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GLUTEUS MAXIMUS

Completion of the “island™ flap eleva-
tion, demonstrating the superior and infe-
rior gluteal vessels.




GLUTEUS MAXIMUS

4

Central advancement of the “island™ glu-
teus musculocutaneous flap after the divi-
sion of the muscular msertion. It is usu-
ally not necessary to divide the muscular
insertion when bilateral myocutaneous
flaps are centrally advanced.
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Qutline of a gluteus maximus “‘island”™’
flap. The muscle is cutlined in red.
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GLUTEUS MAXIMUS
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The sciatic nerve is seen passing beneath
the piriformis muscle. The superior and
inferior gluteal vessels are seen on either
side of the piriformis muscle.
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GLUTEUS MAXIMUS

A single “tisland™ flap can be rotated
onto the sacrum. This results in a signifi-
cant donor site deformity unless the skin
can be primarily closed. Bilateral V-Y
advancements are generally preterred tor
major sacral detects.
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The “tisland™ flap can also be rotated n-
leriorly 1o cover the ischium. It is rarely
used for this purpose.
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_ GLUTEUS MAXIMUS

Outline of the upper gluteus maximus
myocutaneous flap. The cutaneous seg-
ment (red) overlies the cramal or superior
half of the gluteus maximus muscle and
extends well beyond the anterior crest.
An ulcer of the lower sacrum is outlined

in black along with the locations of the
ischial tuberosity and the greater trochan-
ter. Flap elevation 15 begun by dividing
the deep fascia. Note the anterior exlent

of the tlap
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GLUTEUS MAXIMUS

The gluteus maximus muscle is first sepa-
rated from its origin at the 1liotibial tract
and elevated away from the vertically ori-
ented gluteus medius muscle. The supe-
rior gluteal vessels are seen on the under-

surface of the cramal half of the gluteus
maximus muscle, which has been **split
from the caudal half of the muscle. The
“island™ flap is completed by dividing

the tascial attachments to the sacrum.

LR
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11

The flap 1s transposed infertorly to cover
the greater trochanter and the ischial
tuberosity.
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GLUTEUS MAXIMUS

myocutaneous tlap onte the sacrum and
the lower chest wall, The vertically ori-
ented tlap will also cover the Tumbar

area. The donor site is closed primarily.
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Fifty-four-year-old female with a recur- buttock which will be included in the glu-
rent chondrosarcoma following three ma-  teus maximus myocutaneous flap. (Case
jor excisions and extensive irradiation to  of P.G. Arnold)

the sacral area. Note the scar on the left

14

Bilateral gluteus maximus flaps were n- with V-Y gluteus maximus advancement
cised at the time of an abdominoperineal myvocutaneous flaps. The cutaneous “‘de-
resection three days earlier. In this second lay’’ was unnecessary, but it was still a
operation the recurrent sarcoma of the reasonable “‘test’’ of the flaps in this pre-
sacrum was widely excised and repaired carious situation.
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15
The gluteus maximus flaps were advanced
to the midline. Fluorescein examination
predicted complete flap viability. Large
surface sutures were used to avoid using
deep absorbable sutures.

16

Healed V-Y flaps at six months.
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GLUTEUS MAXIMUS

17

Lateral view at eight months. The patient
is still able to ambulate, swim, and play
golf without difficulty. The closure re-
mains stable at six years.
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GLUTEUS MAXIMUS

Thirty-eight-year-old female with a pres-

sure sore following an extensive resection
of an osteogenic sarcoma of the lumbosa-
cral area. (Case of P.G. Arnold)

The pressure sore was excised, and a sin-
gle gluteus maximus myocutaneous flap
was prepared for V-Y transposition and
primary closure. Note that the V-Y flap is
significantly wider than the drea of exci-
sion to incorporate both vessels and to en-
sure the flap’s viability.
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GLUTEUS MAXIMUS

20

Healed V-Y gluteus maximus transposi-
tion at four months. The wound has re-
mained healed for five years.
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