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Penile Reconstruction Using a Radial Forearm Free Flap
with Modified Biemer’s Method

Seong Deok Kim, M.D., Bom Joon Ha, M.D*., Goo Hyun Mun, M.D.,
Won Sok Hyon, M.D., Sa Ik Bang, M.D., Kap Sung Oh, M.D.

Department of Plastic Surgery, Samsung Medical Center,
Sungkyunkwan University School of Medicine,
Adel Skin<Plastic Surgery*

As the defects of the penis caused by trauma, surgical amputation, or congenital abnormality
give the patients both psychological trauma and functional impairment, reconstruction of the penis
is mandatory. Radial forearm free flap is reliable one-stage procedure, which can reconstruct both
the phallus and the urethra. Chang and Whang’s adaptation of the “tube-in-a-tube” concept and its
incorporation into a free flap design represented a major advance in microsurgical phallic con-
struction. Biemer described a modification of the radial forearm flap design in which the
neourethra was centered over the radial artery, but the phallic shaft was separated into two parau-
rethral swatches.

The authors have performed one-stage penile reconstruction in two patients since 1998, using a
radial forearm free flap. Our present design incorporates the original Biemer triple skin island and
includes a fourth distal island for neoglans. One case was the amputation of the penis from felo-
nious assault and the other case was the iatrogenic penile amputation from repetitive urologic
surgery for congenital hypospadia. All patients showed aesthetically acceptable results and good
tactile sensory recovery. Severe complications such as necrosis, fistula, or urethral stricture were
not occurred. Biemer’s method modified by the authors is reliable one-stage penile reconstruction
providing good aesthetic and functional results.
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Fig. 1. Schematic drawing of the design of radial fore-
arm flap for one-stage reconstruction of penis
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Fig. 2. Biemer’s design of radial forearm flap for penile
construction
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Fig. 3. 40 year-old-man showing total absence of penis because of felonious assault A. Preoperative photograph
shows penile stump and urethral opening. B. The design of forearm flap over left forearm. C. The flap is tubed
and ready to transfer. D. Penile stump dissection and transplantation of the reconstructed penis after vascular
anastomosis. E,F. Appearances of reconstructed penis 6 months postoperatively
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Fig. 4. 23 year-old-man showing iatrogenic amputation of glans of penis. A. Preoperative appearance. B. The design
of forearm flap over left forearm. C. The flap is tubed and ready to transfer. D. Appearances of reconstructed
penis 2 months postoperatively
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Fig. 5. The “Cricket Bat” design described by Farrow
and Boyd placed the neourethra over the radial
artery
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Fig. 6. Gilbert’s design of ulnar forearm flap for penile
reconstruction
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