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Case Report

Scrotal Reconstruction Using a Free Ulnar Forearm Flap: A Case Report

Sho Yamakawa and Kenji Hayashida

Division of Plastic and Reconstructive Surgery, Faculty of Medicine, Shimane University, Shimane, Japan

Abstract
Scrotal defects requiring reconstruction may occur after trauma, cancer, or infection. To maintain good testicular

function, the ideal scrotal temperature should be slightly lower than the abdominal temperature. However, large local

flaps that are enough to cover the testes cannot be used in all patients. A 74-year-old man presented with scrotal and

perineal tissue defects after undergoing debridement for Fournier’s gangrene due to rectal carcinoma-induced perfora-

tion. The scrotal skin defect was reconstructed using a 22 × 10-cm-free ulnar forearm flap. The postoperative course

was uneventful, and at the 14-month follow-up examination, the scrotal skin was found to be thin and pliable. More-

over, the donor site on the left forearm was in an acceptable state and no hand dysfunction due to contracture was

observed. Based on our observations, we recommend that the free ulnar forearm flap might be an effective option for

scrotal reconstruction, causing little donor site morbidity.
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Background

Apart from its role in spermatogenesis, the testis is an en-

docrine organ that secretes testosterone. The position of the

testes is altered by the contraction and relaxation of the cre-

master muscle in response to ambient temperature and/or

body temperature1). Therefore, the scrotal skin must be ade-

quately pliable to allow this movement. As skin grafting can

cause postoperative contractures leading to adhesion of the

testes to the abdominal wall, it is inappropriate for recon-

struction of the scrotal sac. Although scrotal reconstructions

using large local flaps are most preferred, their use may not

be generally feasible. Lovie et al.2) reported the use of an ul-

nar forearm flap (UFF) in 1984, 2 years after the use of the

radial forearm flap (RFF) was reported3). Both flaps are ef-

fective when thin and pliable flaps are required in cases

such as head and neck reconstruction procedures; however,

RFFs have been used predominantly used for decades4). Re-

cently, UFFs have gained popularity as they have various

advantages due to their anatomical features5,6). We present

the case of a patient in whom a scrotal tissue defect was re-

constructed using a UFF. To the best of our knowledge, this

is the first report describing scrotal reconstruction using a

UFF.

Case Presentation

A 74-year-old right-handed man was referred to our de-

partment and presented with scrotal and perineal tissue de-

fects after undergoing debridement for Fournier’s gangrene

because of rectal carcinoma-induced perforation. He under-

went radical surgery for rectal carcinoma with a reconstruc-

tion of the pelvic floor and perineum (Figure 1). We suc-

cessfully reconstructed the pelvic floor and perineum using

a left gracilis myocutaneous flap transfer. We selected a

UFF for the following scrotal reconstructive surgery because

a local flap could not be used, as both inguinal regions and

the inside center of the right thigh had been deeply incised

and extensively dissected for drainage. The preoperative Al-

len’s test was normal. Additionally, using ultrasonography,

we confirmed that a sizable perforator originated from the

ulnar artery in the middle of the left forearm. On computed

tomographic angiography, we detected several vessels that

branched off from the profunda femoris artery and veins as
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Figure　1.　Preoperative image of the scrotal and perineal defects.

Large incisions were made in the right thigh and both inguinal re-

gions.

Figure　2.　The anastomotic vessels of the flap were selected

based on preoperative CT angiography findings. Arrows indicate

the blood vessels branching off from the profunda femoris artery or

vein. CT, computed tomography

potential recipient vessels (Figure 2).

Thirty-five days after the reconstruction of the pelvic

floor and perineum, a scrotal reconstructive surgery was per-

formed. The flap dimensions were 22 × 10 cm, which was

large enough to encase the testicles. The flap was horizon-

tally centered on the line connecting the pisiform bone and

the volar aspect of the epicondyle (Figure 3, top left). After

applying a tourniquet, an incision was made on the radial

side of the flap and a continuous dissection was performed

in the suprafascial plane up to the ulnar side of the flexor

digitorum superficialis tendons. The fascia was incised at

this point, and the dissection was resumed in the subfascial

plane to reach the neurovascular bundle underneath the

flexor digitorum superficialis tendon. In the proximal fore-

arm, the flexor carpi ulnaris and flexor digitorum superficia-

lis muscles were separated to expose the vascular bundles

and allow for further dissection of the vascular pedicle. A

sizable perforator and several small septocutaneous perfora-

tors arising from the ulnar artery were identified during

pedicle dissection. After ligating the distal end of the ulnar

artery and concomitant veins, the pedicle was dissected from

the accompanying ulnar nerve along its length. After making

an incision along the flap’s ulnar side, it was elevated in the

distal-to-proximal direction, and the harvesting procedure

was completed (Figure 3, top right). A medial antebrachial

vein was placed at the proximal end of the flap. Subse-

quently, we elevated the 8-cm-long vascular pedicled skin

flap (Figure 3, middle left and right). The secondary defect

was closed with a full-thickness skin graft (FTSG) from the

left thigh. After wrapping the testis with the flap, using a

microscope, the ulnar artery’s proximal end and the flap’s

larger concomitant vein were anastomosed to the medial cir-

cumflex femoral artery and veins, respectively. Moreover,

the cutaneous vein was anastomosed to a branch of the great

saphenous vein (Figure 3, bottom). The total operation time

was 5 h and 30 min.

The postoperative course was uneventful, and complete

survival of the UFF used in the scrotum and the FTSG to

the donor site was achieved. Blood-free testosterone levels

increased from 3.7 pg/mL before scrotal reconstruction to

6.1 pg/mL at 2 months postoperatively (normal range, 4.5-

13.8 pg/mL for Japanese men in their 70s)7). At the 14-

month follow-up examination, the scrotum skin was thin and

pliable (Figure 4, top). Moreover, the donor site on the left

forearm was soft and inconspicuous and no numbness in the

hands or restriction of the range of motion (extension, 62°;

flexion, 78°; ulnar deviation, 34°; and radial deviation, 17°)

of the wrist was present (Figure 4, bottom left and right).

Discussion and Conclusions

Scrotal defects requiring reconstruction may occur after

scrotal/perineal trauma, cancer, or infections, including

Fournier’s gangrene8). Split-thickness skin graft (STSG) is

the most commonly selected option for reconstructing large

scrotal defects8). Despite its convenience, STSG has several

disadvantages. First, a skin graft may not adapt well at a site

with poor granulation tissue. Second, scar contractures can

cause scrotal adhesions to the abdominal wall, which can re-

strict the cremasteric muscle activity, leading to testicular

temperature dysregulation. The ideal scrotal temperature is

2.2℃ lower than the abdominal temperature; a scrotal tem-

perature 1℃-1.5℃ higher than the normal scrotal tempera-

ture is reported to adversely affect spermatogenesis9). Third,

compared with other flap types, STSGs are less resistant to

external forces10); therefore, we prioritized flap reconstruc-

tion. Pedicled superficial circumflex iliac perforator flaps,

anterolateral thigh (ALT) flaps, and profunda artery perfora-

tor (PAP) flaps, which are either used standalone or in com-

bination, seemed appropriate11,12); however, in our case, a left

gracilis flap had already been utilized for the pelvic floor

and perineal skin reconstruction. Moreover, both inguinal re-

gions and the inside center of the right thigh had been

deeply incised and extensively dissected for drainage. There-

fore, only the right PAP flap was available; however, for a
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Figure　3.　 An ulnar forearm flap was selected for reconstruction of the scrotal skin defect. 

The flap design is shown (top left). Intraoperative images demonstrating the thinness of the 

elevated flap are shown (top right, middle left, and right). A picture of the reconstructed 

scrotum immediately after surgery is shown (bottom).

thin and pliable scrotal reconstruction, PAP flaps, having an

average thickness of approximately 26 mm, are reportedly

inadequate as opposed to UAPFFs, having an average thick-

ness of approximately 3 mm13). Consequently, we decided to

perform a free forearm flap reconstruction.

Herein, we selected a UFF, which has an operating time

comparable to that of an RFF. Since our patient was rela-

tively old, we aimed to shorten the operation time. This ap-

proach allowed us to obtain a large, thin, and pliable flap.

Since the ulnar nerve runs deep within the neurovascular

bundle, this flap only involved a mild risk of developing an

ulnar nerve injury. Moreover, sacrificing the ulnar artery has

minimal effect on the blood flow in the hands. Several stud-

ies have reported that the blood flow in the hands is pre-

dominantly influenced by the radial artery6). From an es-

thetic perspective, flap harvest from the ulnar side has the

advantage of its inconspicuous location. Moreover, skin

grafting to the defect after UFF harvest is mainly applied to

the muscle berry, as tendon exposure is lesser on the ulnar

side than on the radial side4). Conversely, in RFF donor

sites, in addition to its conspicuous location, skin grafting is

mainly applied to the paratenon. Therefore, skin grafting to

the UFF donor site could be well suitable if it is an FTSG,

thus maintaining a good UFF donor site condition, both

functionally and esthetically. Nevertheless, UFF use has

some limitations. First, as UFFs are perforator flaps, flap

elevation in UFFs requires more attention than that in RFFs.

However, in contrast to ALT flaps, UFFs are septocutaneous

perforator flaps, and consequently, they are relatively easy to

elevate. Second, the concomitant veins tend to have small

diameters. Moreover, the basilic vein, which corresponds to

the cephalic vein in the RFF, does not pass through the flap
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Figure　4.　Images obtained 14 months postoperatively showing soft and pliable skin of the 

reconstructed scrotum (top), inconspicuous donor site, and absence of numbness or restric-

tion of hand movement (bottom left and right).

site in many cases. Regarding this issue, Hakim suggested

including the antebrachial vein within the flap, which is

available in 70% of patients14).

Fourteen months postoperatively, the patient showed fa-

vorable recovery. His blood-free testosterone levels, which

reflect testicular function, returned to normal, suggesting

that functional scrotal reconstruction had been successful.

Although the harvested UFF was the largest ever reported in

the literature15), the forearm donor site was painless and in-

conspicuous and no contracture-induced range of motion re-

striction or sensory disturbances in the hand were observed.

This case suggested that the UFF use for scrotal reconstruc-

tion might be an ideal option with negligible donor site

morbidity.
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