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Background: Radial forearm free flap phalloplasty (RFFFP) is the most common
surgery performed for genital reconstruction of female-to-male transgender
patients. However, up to 19% require anastomotic re-exploration. The postopera-
tive creation of an arteriovenous fistula (AVF) to bypass obstruction and salvage
RFFFP was first reported in 1996 and has subsequently been reported by 1 high-
volume center in Belgium.

Methods: Here, we present 2 cases in which intraoperative microvascular obstruc-
tion threatened the viability of the RFFF of transgender phalloplasty patients. In
each patient, an AVF was created between the radial artery and cephalic vein in the
distal flap either after being transferred out of the operating room, as has previ-
ously been described, or during initial operation.

Results: In both cases, the creation of a distal AVF salvaged the neophallus.
Importantly, the patient that had been transferred out of the operating room
before reintervention suffered partial flap necrosis compared with no flap loss in
the patient who had an AVF created during initial surgery. One AVF was ligated 18
days postoperative, whereas the other was never formally closed.

Conclusions: These cases demonstrate that AVF can be reliably used for RFFFP
salvage both intraoperatively and for reintervention. They also suggest that ear-
lier detection of persistent vascular compromise and utilization of AVF can fur-
ther minimize flap loss. Finally, in contrast with the prior explanation of this
technique, timing of AVF ligation may be less critical than previously described.
Microsurgeons are reminded that this technique may save complicated flaps in the
uncommon case of microcirculatory flap obstruction. (Plast Reconstr Surg Glob Open
2021;9:¢3595; doi: 10.1097/GOX.0000000000003595; Published online 21 May 2021.)

INTRODUCTION
Radial forearm free flap phalloplasty (RFFFP) is the
most common surgical technique utilized in genital

microvasculature obstruction, the vein and artery remain
widely patent, and treatment must allow perfusion of the
flap and sufficient vessel flow that it does not itself cause

reconstruction for the female-to-male (FTM) transgender
patient."” Because the flap is large and configured into a
complex geometry, vascular complications are common.’
Vascular compromise is generally the result of flow prob-
lems caused by thrombosis or kinking, with up to 19% of
RFFFP patients demonstrating early free flap thrombo-
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sis necessitating surgical reintervention.” In the case of
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arterial or venous clotting.

Creation of an arteriovenous fistula (AVF) is a well-
documented technique in which a vein graft is attached
to the recipient vessel as a flow-through loop, creating a
shunt that reduces risk of thrombosis by enhancing flow.*”
The use of a distal AVF in the salvage of transgender
neophallus was first described in 1996 as a re-interven-
tion technique to address postsurgical flap thrombosis.®
Subsequently, it was recommended that AVF be tempo-
rary, and that it should be ligated after 6 weeks to minimize
chances of sequelae, including edema, arterial thrills, and
venous hypertension.” Based on prior reports, it is unclear
whether AVF can be utilized upon first observing a vas-
cular compromised state in the operating room, nor has
there been an update on when ligation is safe.

We present 2 FTM transgender patients who under-
went RFFFP complicated by microvascular obstruction. In
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Fig. 1. Immediate postoperative appearance of patient WA after
phalloplasty.

1 case, the patient required emergent surgical reinterven-
tion, and creation of a delayed AVF salvaged the neophal-
lus but with some tissue necrosis. In the second case, a
prompt AVF was created during initial surgery after the
patient appeared to have microvascular flap obstruction
despite widely patent artery and vein. The AVF was either
never ligated or ligated after 18 days, respectively. These
cases further underscore the utility of this technique, and
define the timeliness of creating and ligating AVF for use
in RFFF salvage.

CASE PRESENTATIONS

Patient WA

In May 2018, a 46-year-old FTM patient underwent
RFFFP for genital gender affirmation using previously
described techniques.! The patient was previously diag-
nosed with serpiginous choroiditis (a rare disease pro-
posed to be an immune response causing localized
vasculitis of the subretina) and was on oral methotrexate,
which was stopped before surgery. He was cleared for sur-
gery by his ophthalmologist and his primary physician.

Intraoperatively, his case was complicated by microvas-
cular arterial thromboses requiring 2 revisions and eventual
vein grafting of his arterial pedicle (Fig. 1). Within 1 hour of
surgery, he had hemorrhage from the groin wound and was
returned to the operating room. The flap artery was pulsing
distally, but there was no venous outflow. The anastomoses
were flushed and an AVF between the distal radial artery
and the cephalic vein was created, resulting in immediate
strong pulse through the cephalic vein and vena comitans.
Due to relative vascular compromise, the patient suffered
urethral flap loss (Fig. 2) requiring debridement and place-
ment of a perineal urethrostomy at 21 days postoperative.
The remainder of the flap was salvaged, and 6 months after
surgery, after placing skin grafts ventrally to address severe
chordee, an acceptable surgical result was obtained (Fig. 3).
The AV fistula was never formally closed.

Patient AH

In June 2020, a 37-year-old FTM patient underwent
uneventful RFFFP. Doppler of the flap revealed blood
flow within the anastomoses, but signal was lost, and the
arteriolar mixed oxygen concentration fell from 50% to
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Fig. 2. Patient WA on postoperative day 10 after phalloplasty and
AV fistula showing tissue edema, superficial skin loss, and dusky
appearance.

Fig. 3. Patient WA 6 months after surgery showing healthy appear-
ing phallus with significant distal ventral chordee, which was
repaired using incision and placement of skin grafts.

12% (T=stat; Spectros; Houston, Tex.). Similar to WA,
flushing of the anastomoses revealed pulsatile arterial flow
through the flap without venous return. A distal AVF was
created between the distal radial artery and cephalic vein,
and the phallus became pink with good blood flow post-
operatively. T-stat mixed oxygen concentration stayed low
at 12% but climbed to 70% over the next 12 hours. During
postoperative visits, the patient maintained a healthy phal-
lus without necrosis. The fistula was successfully closed 18
days postoperative.
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Intraoperative vascular compromise of radial forearm free flap?

yes

Flap artery and vein widely patent?

yes

Flap demonstrates arteriolar inflow without venous outflow?

yes

Create distal AVF between cephalic vein and radial artery

Fig. 4. Proposed decision-making algorithm for RFFFP patients demonstrating persistent intraopera-

tive microvascular flap obstruction.

DISCUSSION

RFFFP is the gold standard for genital reconstruc-
tion in FTM transgender patients,” but due to its com-
plex structure, it may be complicated by arteriolar
thrombosis, venous thrombosis, or both, resulting in
partial or full flap loss.” Here, we underscore the util-
ity and discuss the timeliness of AVF in flap salvage of
RFFFP patients demonstrating persistent microvascu-
lar-level obstruction.

In the first case of AVF used to salvage RFFFP
described in 1996, an AVF was created between a super-
ficial vein and the radial artery after evidence of isch-
emia on the first postoperative day.” Similarly to the
delayed AVF placed in our patient WA, healing was
complicated by partial flap loss and necrosis of the neo-
urethra.” Interestingly, no flap loss was observed when
AVF was placed promptly upon initial signs of vascular
compromise in AH. This suggests that an early detec-
tion of vascular compromise in an RFFF that demon-
strates arteriolar inflow without venous return despite
patent vessels may be an ideal candidate for early distal
AVF placement (Fig. 4).

Importantly, distal AVF in the salvage of RFFFP has
previously been considered temporary,” but patient WA
never had formal surgical ligation of the fistula and
recovered without detectible sequalae. Further, it has
been suggested to ligate AVF at earliest 6 weeks, citing
optimal endothelium repair.” However, in the case of
AH, we elected to ligate the AVF 18 days after surgery
without further complication. These 2 cases suggest that
the closure of the fistula may be less critical than first

suggested. More research is necessary to validate the
observations in these cases.

CONCLUSIONS

Distal AVF is a reliable technique used to salvage the
neophallus in transgender patients undergoing RFFFP
with microvascular obstruction.”® The cases in this report
suggest 2 novel aspects of this technique: (1) prompt distal
AVF placement may be enough to salvage the RFFF with-
out subsequent necrosis or flap loss and (2) the timing of
AVF ligation may be less critical than previously described
and can be ligated before 6 weeks or not at all.
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