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Abstract: Penile amputation is a rare deformity mostly resulting from self-mutilation, felonious assault, or

accidental trauma, and penile reconstruction or phalloplasty is necessary when microreplantation cannot be

performed. Here we report a rare case of a 42-year-old man with traumatic penile amputation and describe

surgical techniques for partial penile reconstruction by using a novel innervated and vascularized radial

thenar flap free grafting method. Excellent cosmetic and functional results were reported with no severe

complications of dysuria, urethral stricture, and urinary fistula were observed during the 23 months of

postoperative follow-up time. It is believed that innervated and vascularized radial thenar flap free grafting is

an acceptable treatment option for patients with traumatic penile amputation.
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Introduction

Penile amputation is an rare deformity mostly resulting
from self-mutilation, felonious assault, or accidental
trauma (1). Microsurgical penile replantation has good
results for this uncommon but challenging disease with
a minimum number of post-operative complications,
however penile reconstruction or phalloplasty is necessary
when microreplantation cannot be performed due to
various factors such as the amputated segment is lost (2).
Initially, conservative treatments such as division of the
suspensory ligament or excision of the suprapubic fat pad
can be helpful for those patients who still have an adequate
penile length after penile amputation. In the genetic male,
surgical indications for penile reconstruction are traumatic
amputation, micropenis, aphallia, bladder exstrophy,
penectomy for carcinoma, severe penile infection and
female-to-male transsexuals (3).

Currently, the radial artery based free flap phalloplasty
is the mainstay of phallic replacement procedure for total
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penile reconstruction both in men and in female-to-male
transsexuals (4). Literarily, the microsurgical radial forearm
free flap phalloplasty may be the first choice to restore the
patient with an acceptable cosmetic and functional phallus,
although problematic complications including flap failure,
urethral fistula, urethral stricture and stiffener related
problems frequently occurred (5). Here we report a rare
case and describe surgical techniques for partial penile
reconstruction in a man with traumatic penile amputation
by using a novel innervated and vascularized radial thenar
flap free grafting method, with no severe complications
were encountered during the postoperative follow-up
period time. We present the following case in accordance

with the CARE Guideline.

Case presentation

A 42-year-old man was initially transferred by ambulance to
the emergency department seeking treatment for traumatic
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penile amputation and acute urinary retention caused by
pain. The external free portion of the nonerect penis was
cut off with a scissor by his mentally ill wife about 8 hours
before coming to the hospital, the scrotum and bilateral
testicles were intact, and the excised part of the penis
was discarded by his wife and was nowhere to be found
unfortunately. At the request of the emergency physician,
tube cystostomy was performed first of all for acute
urinary retention by the urologist. Then, following the
emergency debridement in the operation room, the ends
of both corpora of the remaining penile stump were closed
transversely and urethral meatoplasty was done, a 16-Fr
Foley catheter was inserted into the urinary bladder and the
cystostomy tube was removed at the same time. A month
later, the urethral catheter was removed and the man had
adopted a squatting posture during micturition in contrast
to a standing posture which he preferred before.

One year later, this man visited the doctor again with
the chief complaint of unsatisfactory penile appearance and
inability to urinate standing up, eagerly seeking for further
phalloplasty and urethoplasty for him. The patient had no
dysuria, and no normal sexual intercourse can be fulfilled
though he still had erection by the residual penile stump.
Physical examination showed that in the flaccid state the
residual penile stump was about 2 c¢cm long and urethral
meatus was on the ventral surface of it with no obvious
stenosis. After careful evaluation and literature review, as
well as obtaining informed consent from the patient, we
developed the cosmetic procedure to have the residual
penile reconstructed for improving appearance and function
by using a radial thenar flap free grafting method.

Surgical techniques

The surgical procedure was as follows: (I) penile
lengthening: the superficial suspensory ligament of the
penis was cut out and about 2 cm long penis was freed from
its pubic bone attachments, the stump of the suspensory
ligament of the penis was sutured and fixed with the deep
fascia of the skin under the pubic mound to prevent the
penis from retraction; (II) preparation in recipient area: a
segment of the inferior epigastric artery about 12 cm long,
which goes from the point below the inguinal inner circle
to the point where the inferior epigastric artery entered the
rectus abdominis, was found behind the rectus abdominis
and fully dissociated through an incision at the outer edge
of the right lower rectus abdominis, the proximal end
was cut off and the inferior epigastric artery segment was
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transferred along the inguinal canal to the root of the penis
for artery anastomosis, and the penile deep dorsal vein and
the penile dorsal nerve in the residual penile stump were
separated for anastomosis as well; (III) radial thenar flap
obtaining: a radial thenar flap, which was pedicled with the
superficial palmar branch of the radial artery, the superficial
branch of the radial nerve, and the cephalic vein, was
identified and carefully cut off from the left hand, the size
of the flap was about 3.5 cm x 10.5 cm, the skin incision on
the radial side of the left hand was sutured with reduced
tension; (IV) radial thenar flap free grafting: the free pedicle
flap was transplanted to the penile recipient site, the inferior
epigastric artery was anastomosed with the superficial
palmar branch of the radial artery, the penile deep dorsal
vein and the penile dorsal nerve were anastomosed with the
cephalic vein and the superficial branch of the radial nerve,
respectively (Zable 1); (V) phalloplasty and urethoplasty: a
16-Fr Foley catheter was inserted into the urinary bladder,
the skin around the residual urethral meatus was turned
inwards to form the urethra, and the radial thenar flap was
curled toward the middle to form the glans.

Follow-up

One month after the radial thenar flap free grafting, the
urinary catheter was removed and the wounds healed well
both on the penis and left upper limb, the patient was
very satisfied with the cosmetic effects and he was able to
urinate standing up with satisfactory urinary flow. The
cosmetic results of the radial thenar flap free grafting are
shown in Figure 1. After 23 months of postsurgical follow-
up, no dysuria, no urethral stricture, or urinary fistula was
observed, besides, the patient had morning erections and
good sensation of the flap-based phallus, though he had not
attempted to have sexual intercourse yet.

Discussion

External genital abnormalities can cause severe physical
changes and psychological distress in men, with major
clinical manifestations including penile cosmetic changes,
inability to micturate in the standing position, and
inability to have an erection and penetrative intercourse.
Penile reconstruction is badly required in patients with
excision of the genitalia due to benign and malignant
conditions, traumatic amputation, micropenis and aphallia,
and in female-to-male transsexuals (4). Ideally, penile
reconstruction should be completed in a single procedure,
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Table 1 Vascular and nerve anastomosis of the thenar flap free grafting

Lei et al. Radial thenar flap for penile reconstruction

Flap grafting Arteries

Veins Nerves

Residual penis (recipient site) Inferior epigastric artery

Thenar flap (donor site) Superficial palmar branch of the

radial artery
Suture size 11-0
Suture number 8 sutures

Penile deep dorsal vein Penile dorsal nerve

Cephalic vein Superficial branch of radial nerve

9-0 11-0

8 sutures 3 sutures

Figure 1 The cosmetic results of the radial thenar flap free grafting for partial penile reconstruction. (A,B,C) Penile appearance at the time

points of before surgery, during surgery, and 3rd month after surgery, respectively; (D,E,F) forearm appearance at the time points of before

surgery, during surgery, and 3rd month after surgery, respectively.

be aesthetically acceptable, retain tactile and erogenous
sensation, enable micturition while standing, and allow
for penetrative sexual intercourse (6). To date, given the
complexity of the anatomy and physiology of the penis
and the fact that there is no good substitute for the erectile
tissue of the corpora, there is still no ideal gold standard
operation or no consensus among surgeons regarding the
most optimum method to have phalloplasty.

Numerous techniques ranging from local pedicled and
distant free flaps for phalloplasty to penile transplants
have been attempted to reconstruct the penis, but none
fulfils all the criteria and is universally accepted as an ideal
method. Literarily, the radial forearm free flap is the most
preferred technique for total penile reconstruction, and
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other techniques including the fibular osteocutaneous
flap, anterolateral thigh flap, latissimus dorsi flap, scapular
free flap, and abdominal flap are described (7). Currently,
surgeons are rather required to mix and match a couple
of surgical techniques in order to have an ideal aesthetic
and functional outcome (8). The vascularized radial artery
free flap (RAFF) phalloplasty may be the first choice for
surgeons because of its reliable and excellent cosmetic
and functional results, although no controlled prospective
randomized studies are available to confirm that. The
patients with the radial forearm phalloplasty are always
able to void standing and in most cases to experience sexual
satisfaction, however, this technique usually results in the
residual scar on the forearm donor site. Therefore, the
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pedicled anterolateral thigh flap has begun to replace the
vascularized radial forearm free flap as the first choice for
surgeons because of its hidden donor area and with no need
for microsurgical anastomosis (5). In all techniques, the
rates of flap-related complications are high, which includes
flap failure, phallic or urethral loss, urethral fistula, urethral
stricture, infection, hematoma, wound dehiscence, and
miscellaneous (9).

In this case, we performed the flap-based grafting
therapy for penile reconstruction by using the radial thenar
flap other than the radial forearm flap, leading to a smaller
scar on the donor site. This man was very satisfied with
the cosmetic appearance and was able to void standing
from the tip of the phallus, and complications of dysuria,
urethral stricture, and urinary fistula were not observed in
the following period. Apart from the vascular anastomosis
of the radial thenar flap grafting, neural anastomosis of
penile dorsal nerve and branch of the radial nerve was
also performed, since it is reported that innervated flaps
had significant contribution to the successful outcomes of
patient’s sensation and orgasm achieving (10). At 23 months
of postsurgical follow-up time, the patient reported that he
had morning erections and good sensation of the flap-based
phallus, though and he had not yet attempted to have sexual
intercourse due to the unharmonious relationship with his
spouse, unfortunately.

In addition, individualized surgical approach should
be performed depending both on the patient’s request
and surgeon experience. Penile elongation combined
with partial phalloplasty are suitable for rebuilding the
partially necrotic penis (11). Primary penile replantation
has good results if the penile distal stump is adequate for
microanastomosis (12), and penile allotransplantation
is a treatment option for patients with severe penile
tissue loss and doctors with strong multidisciplinary
support (13). Simultaneously or subsequently penile
prosthesis implantation may be an effect approach for
seeking sexual satisfaction in patients who have undergone
flap phalloplasty (14,15). In this case, total penile
reconstruction is not required considering that the residual
penile stump still has 2 cm long, after the release of the
superficial suspensory ligament, we performed the radial
thenar flap grafting therapy for partial penile reconstruction
for him. Penile replantation cannot be performed due to
the loss of the amputated segment, and penile prosthesis
implantation was not considered due to the economic
reason.
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Conclusions

Innervated and vascularized radial thenar flap free grafting
is an acceptable treatment option for patients with traumatic
penile amputation in light of its encouraging effects for
improving appearance and function in partial penile
reconstruction.
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