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Scrotal and Perineal Reconstruction by Gracilis Myocutaneous Flap
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ABSTRACT

Numerous techniques have been described for
scrotal reconstruction reflecting the challenge and
complexity, these defects present. This suggests
that no single method is satisfactory for all types
and varying degrees of skin loss [2].

Genital and perineal skin loss may be caused by variety
of reasons. Reconstruction of scrotum is required not only
for cosmetic reason but also for functional and psychological
reasons as well. Numerous techniques have been described
for scrotal reconstruction reflecting the challenge and complexity of defects. This suggests that no single method is
satisfactory for all types and varying degrees of skin loss. In
this article, the author presents his experience in scrotal and
perineal reconstruction by gracilis myocutaneous flap.

The choice of reconstructive procedure is based
on the size, location, nature of the defects, the
availability of local tissue, the patients’ age, predisposing factors and defect size and location [3].

Objectives: The aim of this article is to review published
anatomy of gracilis muscle and myocutaneous flap and to
present the author’s experience in using this flap for reconstruction of perineal and scrotal defects.

The options of reconstruction of the genital
area wound includes direct closure [4,5], skin grafting [6,7], random skin flaps [8,9], axial fasciocutaneous pedicled flaps e.g. medial thigh flap [10],
anteromedial thigh flap [11,12], Superomedial thigh
flap [13-18], inner thigh lift flap [19,20], pudendal
thigh (Singapore) flap [21,22], V Y pudendal thigh
flap [23], Anterolateral thigh flap [24], groin flap
[25,26], musculocutaneous flaps eg gracilis musculocutaneous flap [27-31] and recuts abdominis flap
[32].

Methods: From June 2013 to January 2015, 6 cases of
scrotal and perineal defects reconstructed by gracilis myocutaneous flap in Shebin Elkom Teaching Hospital. Five were
males and one was female. Four cases were due Fournier
gangrene, one case was traumatic and one case was ischeal
pressure sore. Age ranged from seven to sixty eight years
with mean age 43.3 years. After debridement and dressing,
operation was done under general or spinal anesthesia. All
flaps survived except partial skin necrosis in one case. There
was some wound dehiscence in most of the cases. All healed
conservatively. Follow-up for at least 2 months and all patients
were satisfied by the result.

Anatomy:
The gracilis muscle is a type II muscle according
to the scheme of Mathes and Nahai [33]. Usually
two or three vascular pedicles, accompanied by
paired venae commitantes, enter the muscle on its
deep surface.

Results: All flaps survived with good results and acceptable
cosmetic appearance. Most of cases developed some wound
dehiscence which healed conservatively.
Conclusion: Gracilis musculocutaneous pedicled flap is
a good option for scrotal and perineal reconstruction especially
in Fournier gangrene and ischeal pressure sore.

The proximal pedicle is generally the dominant
blood supply to the muscle. Its origin is directly
from the profunda femoris or medial circumflex
femoral artery [34-37] , and passing between the
adductor longus and adductor brevis before reaching the gracilis muscle. The dominant vascular
supply to the gracilis supplies approximately 70%
of the bulk of the muscle [38]. It is accompanied
by two venae comitantes of similar size [38,39] and
enters the gracilis 10±2cm distal to its attachment
at the pubic tubercle [38,40].
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INTRODUCTION
Genital and perineal skin loss may be caused
by variety of reasons. It may be caused by avulsion
injuries, assaults, self-mutilation, burns, animal
attacks, gangrene of the male genitalia, pressure
ulcers and surgical excision. Scrotal construction
may also be required for congenital agenesis, tumor
excision and female to male intersex surgical intervention. Reconstruction of scrotum is required
not only for cosmetic reason but also for functional
and psychological reasons as well [1].

The dominant pedicle divides upon entering
the gracilis muscle, passing proximally and distally
parallel to the longitudinal muscle fibers before
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anastomosing with branches of the second (minor)
pedicle [38,41,42]. The distal vascular pedicles arise
from the superficial femoral vessels.

Dominant/main pedicle
First minor pedicle

(3-A): Preoperative.

Second minor pedicle
Third minor pedicle

Fig. (1): Blood supply to the gracilis flap clarifying the
nomenclature to be used in this article, and showing
the dominant and minor pedicles (43).

Flap design and flap markings:
Anatomic landmarks: Adductor longus, pubic
tubercle (or tuberosity), and medial tibial condyle.
Palpate the tight adductor longus muscle first when
the patient lies on the table and the medial thigh is
abducted. The gracilis origin is located just superficially behind the adductor longus origin. The medial
tibial condyle is then identified. The distal gracilis
tendon passing behind the medial femoral condyle
is inset at the upper medial tibia below the medial
tibial condyle.
Then the shape of the gracilis is outlined: The
upper two-thirds of the outline is muscle component
and the lower one-third is the tendon. If a skin flap
is going to be harvested, the skin paddle can be
outlined over the muscle or over the posterior edge
of the adductor longus muscle where the intermuscular
septum is located that carries perforator vessels to
supply the overlying skin.

(3-B): Design.

(3-C): Early postoperative.

(3-D): Late postoperative.
Fig. (2): Design of gracilis myocutaneous flap.

Fig. (3): Exposed both testis (Case No. 1).
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(4-A): Preoperative.

(4-B): Design.

(4-C): Early postoperative.

(4-D): Late postoperative.

Fig. (4): Ischeal pressure sore (Case No. 2).

(5-A): Preoperative.

(5-B): Early postoperative.

Fig. (5): Exposed both testis
(Case No. 3).

(5-C): Late postoperative.
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Table (1): Summery of cases.
No. Age Sex

Etiology

Site & size

Procedure

Followup

Result

1

37

M

Fournier gangrene

Both testis

Gracilis myocutaneous flap

6M

Wound infection healed
conservatively

2

48

M

Fournier gangrene

Both testis & anterior Gracilis myocutaneous flap
abdominal wall
+ STSG

4M

Some wound dehiscence
healed conservatively

3

7

F

Ischeal pressure sore 7x8 cm

Gracilis myocutaneous flap

8M

Some wound dehiscence
healed conservatively

4

45

M

Trauma

Both testis

Gracilis myocutaneous flap

3M

Good

5

68

M

Fournier gangrene

Both testis and
perineum

Gracilis myocutaneous flap

8M

Some wound dehiscence
healed conservatively

6

55

M

Fournier gangrene

Both testis

Gracilis myocutaneous flap

5M

Wound infection healed
conservatively

MATERIAL AND METHODS
From June 2013 to January 2015 we did 6 cases
of scrotal and perineal reconstruction by gracilis
myocutaneous flap in Shebin El-Kom Teaching
Hospital. Five were males and one was female.
Four cases were due Fournier gangrene, one case
was traumatic and one case was ischeal pressure
sore. Age was ranged from seven to sixty eight
years with mean age 43.3 years.
RESULTS and DISCUSSION
Partial scrotal loss is seldom a problem, and
closure of the defect with the remaining scrotal
skin can usually be accomplished due to viscoelastic
properties of the scrotum. When scrotal remnants
are available, the results are optimal as far as size,
cosmesis and function measured by sperm count,
are concerned [5].
Primary skin grafting for scrotal avulsion injuries was first advocated by Millard and subsequently updated by Maguiña [6,7].
In cases of complete loss of penile and scrotal
skin, skin graft may be successful and the simplest
option in closure of these defects. However, the
split skin grafting may have certain disadvantages
as take of graft may not be satisfactory, hair growth,
contraction and distortion and lack of protection
of testis.
Thigh pouch offers the simplest temporary
coverage for the exposed testicles. However, the
psychological and functional implications of absent
scrotum may warrant eventual scrotal reconstruction [1].
Although some investigators have recommended that local random flaps can easily be used for
scrotal defects, [8,9] but in these flaps the arterial

supply to the regions close to the defect may be
compromised especially in Fournier’s gangrene
[8,45].
Pedicled fasciocutaneous flaps from the medial
thigh and the groin area [8,9,46] offer the advantages
of avoiding skin-graft problems, preserving adequate sensation, and covering a large defect [47].
The thigh region includes many fasciocutaneous
flaps used in scrotal and perineal reconstruction
In the medial region of the thigh, there is a welldeveloped fascial plexus with marked axiality
aligned with sartorius [48]. The medial thigh fasciocutaneous flap can be harvested on them [9].
No specific vascular pedicle had to identified at
the base of this longitudinally oriented flap, as it
is nourished by the suprafascial plexus of the
medial thigh that included septocutaneous branches
from the superficial femoral artery and musculocutaneous branches through the adductor muscles
[11].
The medial thigh flap of Hallock [9] is another
one located along the medial aspect of the thigh,
is based on a septocutaneous branch of the femoral
artery at the apex of the femoral triangle. This
medial thigh flap is a reliable fasciocutaneuos for
perineal reconstructions. The donor site is closed
primarily and scar is hidden in the medial aspect
of the thigh [11].
The anteromedial thigh flap of Koshima et al.
is an island cutaneous flap based on the septocutaneous perforator originating from the medial
descending branch of lateral circumflex femoral
vessels. Although this flap is thin, it requires tedious
dissection of its vascular pedicle which is also
liable to hazards of kinking, overstretching and
compression.
[12],
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Anteromedial thigh fasciocutaneous flap [2],
has the following advantages over the medial thigh
fasciocutaneous flap; (1) Flap dissection is easier,
being more accessible, (2) Arc of rotation is less
acute with less kink at the pedicle, (3) Dog ear
deformity in the upper thigh is smaller, and (4)
Scar of donor site closure is away from friction.
One disadvantage of the described anteromedial
thigh flap in fatty patients is its bulk which makes
its rotation difficult and makes the neoscrotal bag
very bulky. Also, it may affect spermatogenesis.
This flap is similar in principle and technique
of elevation to the medial thigh fasciocutaneous
flap of Hallock [9] described for scrotal reconstruction, but differs from it in being designed on the
anteromedial thigh and thus it has more accessible
dissection, less twisting at the pedicle and easier
insetting over the defect. Superomedial thigh flap
[13,17,25].
This flap was described by Hirshowitz as a
probable arterial flap with good vascular support
from three main sources: (a) The deep external
pudendal artery; b) anterior branch of the obturator
artery and (c) The mid femoral circumflex artery
[13]. Many authors [14-16] believe that the superomedial thigh flap is a good option for scrotal
reconstruction in Fournier’s gangrene with a better
quality of transferred tissue (thin, pliable and above
all sensate) [17].
Superomedial thigh fasciocutaneous flap of
Hirshowitz & Pertez [8] is a horizontally oriented
anteriorly based fasciocutaneous flap. One limit
of this flap is its transverse dimension [14]. Inner
thigh lift flap [19,20].
The fasciocutaneous flap of the inner thighs
has excellent vascularization because of the presence of the branches of the femoral artery (internal
and circumflex pudendal), making the flap very
safe even in diabetic and vasculopathic patients.
Loss of fertility is a complication of this technique.
Impaired spermatogenesis is a result of the difficulty in maintaining a lower temperature in the
testicles (35°C). However, this problem is also
seen with other techniques, since noneof them
allow retraction and relaxation of the scrotum or
mimic the function of the specialized vessels of
the region.
Singapore flap [22] and V-Y fasciocutaneous
pudendal thigh flap [23].
The pudendal thigh flap is a sensate fasciocutaneous flap based on the terminal branches of the
superficial perineal artery. It has excellent vascu-
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larization Loss of fertility is a complication of this
technique. Impaired spermatogenesis is a result of
the difficulty in maintaining a lower temperature
in the testicles (35°C). However, this problem is
also seen with other techniques, since none of them
allow retraction and relaxation of the scrotum or
mimic the function of the specialized vessels of
the region 4.
The V-Y island fasciocutaneous flap, used to
resurface the urogenital region after necrotizing
fasciitis, is considered a new indication. The V-Y
axial-pattern design of the flap is also considered
a new modification, which enabled the flap to be
advanced and tailored nicely in the midline. The
idea of using the V-Y-plasty design is raised because
the perineum has a pair of symmetrical anatomic
structures. In addition, this procedure conserves
tissue and the flap donor site is closed primarily
without tension. Both aesthetic and functional
results were satisfactory.
Anterolateral island thigh fasciocutaneous flap
anterolateral thigh perforator flap is based
on either musculocutaneous or septocutaneous
perforators of the descending branch of the lateral
circumflex femoral artery. The technique is useful
in the pedicled anterolateral thigh flap preparation,
as it increases the arc of rotation, making it ideal
for genitoperineal and abdominal wall reconstruction. However, the variable anatomy makes flap
elevation challenging [50].
[49]. The

Groin flaps, supplied by the superior circumflex
iliac artery, are sensitive island flaps, innervated
by the lateral cutaneous femoral nerve. The groin
flap is preferred by many because of thinness,
especially on the lateral side [51,52]. We used the
lateral portion of the groin flaps and had it expanded
to obtain superthin flaps.
Gracilis, rectus abdominis muscle, or muscleskin flaps have been used in this region [16,29,53].
Although these flaps are safe in terms of arterial
supply, wasting a fully functional muscle that
would add a great deal of bulk to the testes is a
major disadvantage but it is good for infected areas.
From the above, we conclude that gracilis musculocutaneous flap in scrotal reconstruction have
the following advantages:
1- Gives well vacularized tissue for reconstruction.
2- Better than fasciocutaneous flaps in microvascular impairment, infection or invasion of urethra or perianal area and immune compromised
patient.
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The disadvantages of this flap are that it is
bulky and loss of gracilis function. However, gracilis muscle is expendable and the bulk is noted
to be subside in short time.
Conclusion:
Gracilis musculocutaneous pedicled flap is a
good option for scrotal and perineal reconstruction
especially in fourneir gangrene and ischeal pressure
sore.
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