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INTRODUCTION
Phalloplasty is the sex reassignment surgery (SRS) pro-

posed for male transsexual patients.1 Its goal is the creation of 
a phallus with an adequate length and thickness, tactility and 
erogenous sensitivity, and a functional urethra that should 
allow the patient to urinate while standing.2 In addition, and 
due to the physiological stress in which these individuals live, 

it is very important to achieve the best aesthetic results, re-
sembling as much as possible to that of a biological man.

In recent years, both patients and surgeons have been 
striving for perfection; there is an increased interest in 
surgical refinements to improve aesthetic outcomes. What 
is more, patients have become more demanding in terms 
of aesthetic results.

Currently, the radial forearm free flap (RFFF) is con-
sidered the gold standard for phalloplasty.3,4 However, it 
leaves a visible scar in a very exposed area of the forearm, 
which can be stigmatizing for the male transsexual. For the 
coverage of the defect, it has been published that, provided 
an adequate graft is taken, full- and partial-thickness skin 
grafts have the same short-term and long-term outcomes in 
the repair of the RFFF donor sites.5–7 Similarly, the largest 
series published up to date indicates that no significant dif-
ference was found in patient’s satisfaction when  comparing 
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the use of a split-thickness versus a full-thickness skin graft.8 
Even though most patients do not complain about their 
forearm’s scars, which they consider a worthwhile trade-off 
for the creation of a phallus,8 numerous studies report that 
scarring defects can be responsible for social and emotion-
al problems, especially in this population.9

Autologous fat grafting is one of the available options pro-
posed for the correction of scar-related defects.10 This tech-
nique, as proposed by Coleman,11 consists in free fat grafting, 
and has a volume-increasing effect, as well as it seems to stim-
ulate the synthesis of collagen fibers, generating an increase 
in dermal thickness and improving the quality of the tissue.

Another viable option to address the scarring-related de-
fects is laser. In the case of wounds covered with skin grafts, 
fractionated CO2 laser has demonstrated to increase dermal 
thickening and to improve the overall appearance and tex-
ture of the grafted skin.12 What is more, Stephan’s group has 
reported satisfactory results after the use of fractional CO2 
laser in binding normal and grafted skin, observing tissue 
remodeling and collagen formation even up to 6 months 
after the laser application.13 Recently, different reports have 
demonstrated a synergistic effect in the cosmetic outcome of 
scar tissue through the combined use of fat grafts and laser.14

On the other hand, it is worth mentioning that in phal-
loplasty with radial flap, the phallus is recreated with the 
patient’s forearm skin and fat, meaning that the new phal-
lus will have a different coloring and will lack the anatomi-
cal venous structures that males have in their genital area. 
In regard to this, the aesthetic appreciation of the new 
phallus by the patients and their sexual partners is of vital 
importance in terms of the psyche, social life, and mas-
culine role development of the male transsexual patient.1

In recent years, micropigmentation has been intro-
duced in the field of aesthetic medicine to correct the de-
fects in skin coloration or recreate anatomical structures. 
After female-to-male (FTM) SRS, tattooing of the glans 
has been widely used and well documented in the litera-
ture.15 However, tattooing the full length of the phallus, 
and recreating male’s anatomical structures such as the 
dorsal vein of the penis, has not yet been reported.

In this context, we performed this study with the aim 
of reviewing the following aesthetic refinement tech-
niques after RFFF phalloplasty: free fat grafting and the 
application of laser for the forearm’s scars; and micropig-
mentation for the neophallus. Our secondary aim was to 
evaluate the patient’s aesthetic perception after the afore-
mentioned techniques.

PATIENTS AND METHODS

Design
All transgender men who underwent refinement tech-

niques after RFFF phalloplasty between January 2014 
and January 2016 at Institute of Plastic Surgery Dr. Iván 
Mañero (IM Clinic) were included. The exclusion crite-
ria were patients who denied undergoing the refinement 
techniques after SRS, and patients lost to follow up.

The refinement techniques (RTs) offered were free 
fat grafting plus laser for the forearm’s scars, and/or mi-

cropigmentation for the neophallus. RTs were offered 
after complete healing had been achieved. Complete heal-
ing was defined as complete graph take, absence of wound 
dehiscences in the forearm donor site and the neophallus, 
and spontaneous urination, with absence of fistulas.

Surgical Technique
The SRS offered to male transsexual patients was phal-

loplasty with RFFF, as is described in literature.8,15,16 For 
the formation of the phallus, in all cases a radial flap from 
the forearm was used, elevated in the suprafascial plane 
and maintaining the antebrachial fascia intact. The neo-
phallus and the urethra were formed with the radial fore-
arm flap, using the tube in tube technique described by 
Chang and Hwang, maintaining its tactility and erogenous 
sensitivity by arterial, venous, and nerve anastomosis. In 
the same surgical procedure, the glans was made through 
de-epithelization of a circumferentially dermal flap at the 
level of the balanopreputial groove, rolling it up, and su-
turing the free end of the flap to its own base, generating 
the illusion of a relief, and then placing a partial skin graft 
from the groin in the de-epithelized area.17 The scrotum 
was recreated using the skin and the fat of the labia ma-
jora, after a complete vaginectomy.

The donor sites of the forearm were covered in the 
same surgical procedure with laminated partial skin grafts 
of the thigh, placing a splint on the forearm during the 
first 5 postoperatory days, to avoid their mobilization.

Once complete healing was achieved for each particu-
lar case, patients were offered the possibility of undergo-
ing one of the following aesthetic RTs: for the forearm 
donor site defect, fat grafting and laser of the scars; and/
or micropigmentation for the neophallus.

For the forearm’s fat grafting, patients were subjected 
to an outpatient intervention. In all cases, fat was obtained 
from liposuction of the lower abdomen. Subsequently, af-
ter washing and centrifuging the obtained material, the 
fat was transferred onto the forearm defect, following 
Coleman’s technique.11 The fat was transferred to the ar-
eas previously demarcated by 1 ml Luer Lock syringes, us-
ing lipo-injection cannulas. The fatty tissue was deposited 
under the skin grafts and antebrachial fascia, thus recreat-
ing subcutaneous fat tissue. Patients were discharged on 
the same day of the intervention with analgesics and anti-
biotic prophylaxis. An average of three interventions was 
required to achieve the amount of subcutaneous fat that 
the surgeon considered ideal in each case.

Later, an ablative fractional laser was administered to 
all the patients who underwent lipofilling of the forearm. 
The laser used was Erbium 1540 nm. A single physician 
carried out all laser treatments as recommended by the 
manufacturer. Parameters such as fluency, pulse duration, 
and number of passes were the same for all patients. As 
clinic protocol, the first laser session was applied 30 days 
after the last fat grafting surgery, followed by 2 other ses-
sions applied on a monthly basis.

Patients who fulfilled the requirements to access 
aesthetic RTs of the neophallus and who agreed to have 
the micropigmentation technique performed were re-
ferred to an outpatient appointment with a tattooist 
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trained in micropigmentation where, in addition to 
providing detailed information on the technique, ster-
ilization methods, and current and future risks of the 
procedure, an agreement was made on how the final 
result of the phallus would be. Considering that each 
patient is anatomically different, no standard proto-
col was established; the operator was responsible for 
technical and artistic assessment throughout the whole 
procedure, with constant visual feedback to reach the 
planned result. Micropigmentation is based on the in-
troduction of microdrops of pigment through the skin 
of the phallus and above the superficial dermis using 
a conventional tattooing device, which supports be-
tween 3 and 23 needles capable of moving at a speed 
of between 100 and 150 cps. It is a minimally invasive 
technique, carried out in outpatient clinics without the 
need of analgesia and with an extremely low complica-
tion rate, within which hypersensitivity to pigment, lo-
cal infections in the site of puncture, and transmissions 
of infectious diseases stand out. The technique ends 
when the agreed aesthetic result has been achieved. 
More than 1 session may be required to achieve the 
optimal results.

Aesthetic Assessment of RTs
Patients who completed either of the RTs were sched-

uled for outpatient clinic visits at the 1st, 3rd, 6th, and 
12th postoperatory months.

To rate the patient’s satisfaction with the aesthetic 
RTs employed, we used the Patient and Observer Scar 
Assessment Scale (POSAS v2.0) before and after the 
forearm’s RTs, and the Male Genital Self-Image Scale 
(MGSIS) after the micropigmentation of the phallus. 
Postoperatory evaluations were performed at the 3rd 
month follow-up visit.

The POSAS is a suitable, reliable, and complete scar 
evaluation tool. It consists of 2 scales, the patient scale 
(PSAS) and the observer scale (OSAS). The patient scores 
the following scar characteristics: color, pliability, thick-
ness, relief, itching and pain, whereas the observer scores 
scar vascularization, pigmentation, pliability, thickness, 
and relief. Each item has a 10-step score, whereby the 
score 10 reflects the worst imaginable scar or sensation, 
and 1 reflects normal skin.18

The MGSIS conceptualizes male genital self-image as 
a construct primarily defined by appearance. The patient 
answers a survey considering his feelings about his genitals, 
and scores whether he strongly agrees, agrees, disagrees, or 
strongly disagrees with each one of the parameters.

Statistical Analysis
We used the program SPSS, version 20 for database 

and statistical analysis. The median and interquartile 
range (IQR) was used to describe quantitative variables. 
POSAS pre- and postoperative values were studied using a 
nonparametric test (Wilcoxon for paired samples). P val-
ues less than 0.05 were considered statistically significant.

Before the inclusion, all patients were duly in-
formed of the study and signed the consent form for 
their inclusion.

RESULTS
From January 2010 to January 2014, 33 radial forearm 

free flap phalloplasties were performed at Ivan Mañero 
Clinic, Barcelona, Spain. Six patients were lost to follow-
up. Overall, 20 patients had achieved complete healing 
by January 2014. Seven patients had urinary fistulas and 
were waiting either for its spontaneous resolution or for a 
secondary surgery. The median time from phalloplasty to 
complete healing was 7 (5–10) months.

From January 2014 to January 2016, 8 patients under-
went the forearm’s RTs, and 7 patients micropigmentation 
of the neophallus after radial forearm free flap phalloplasty.

Refinement Techniques
After signing the corresponding informed consent 

form, eight patients were submitted to the aesthetic RTs of 
the forearm. Five of the 8 patients required 3 free fat graft-
ing interventions to achieve the desired aesthetic result 
and 3 patients required 4 interventions. All the patients 
completed 3 fractional CO2 laser sessions. The first laser 
session was applied at least 30 days after the first outpa-
tient intervention for a fat graft on the forearm, and the 2 
following ones on a monthly basis.

Seven patients underwent the neophallus micropig-
mentation technique. Five patients completed the agreed 
objective in a single session, whereas the other 2 needed 2 
sessions for its completion.

The median follow-up time after the aesthetic RTs was 
9 months (IQR 6–10) after the last laser session for the 
donor site, and 7 months (IQR 5–10) for the neophallus.

No additional complications deriving from the use 
of neither fat free grafting nor micropigmentation were 
observed.

Evaluation of Aesthetic Satisfaction
All patients that were submitted to an RT completed 

the surveys.
In terms of the patient’s perception of the forearm’s 

scar, the PSAS revealed that after the Coleman and la-
ser, the overall patient’s opinion of the defect compared 
with normal skin ranked from 2 to 5 (being 1 “as normal 
skin” and 10 “very different to normal skin”). None of the 
patients suffered from pain or itch the weeks before the 
evaluation. All PSAS parameters except itching and pain 
revealed a statistically significant reduction between pre-
operative and postoperative values. Itching and pain were 
not evaluated because neither of them was present before 
the RTs (Table 1).

The same day, 1 observer completed the OSAS for each 
one of the patients. The overall opinion after the forearm’s 
RTs correlated well with the patient’s perception, ranking 
from 2 to 3. What is more, a significant  reduction of all 
the OSAS parameters between preoperative and postop-
erative values was detected (Table 2, Figs. 1–3).

In addition, for the neophallus RT, MGSIS surveys af-
ter micropigmentation showed that all 7 patients who had 
undergone micropigmentation strongly agreed that they 
felt positively about their genitals and that they were satis-
fied with the appearance of their genitals (Table 3).
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We did not do any assessment before the phallus mi-
cropigmentation. However, patients referred that they 
were uncomfortable with the idea of sharing showers with 
other men, or going to the sauna before the aforemen-
tioned technique, feelings that they did not experience 
afterward (Fig. 4).

All the patients who underwent an aesthetic RT as-
sured that they would have it done again and that they 

currently feel more confident with their partners and in 
the social performance of their masculine role.

DISCUSSION
Our study has reviewed 3 aesthetic RTs after phallo-

plasty with RFFF in male transsexual patients, analyzing 
the patient’s aesthetic perception before and after the 
procedures.

Table 1. Patient Scar Assessment Scale: Preoperative, 
Postoperative, and P Values

PSAS
Parameter

Preoperative Values 
Median (IQR)

Postoperative Values
Median (IQR) P

Pain — — NE
Itching — — NE
Color 7 (7–8) 4 (2–4.75) 0.011
Stiffness 6 (6–7) 4 (4–5) 0.011
Thickness 6,5 (6-–) 3 (3–4.75) 0.011
Regularity 7 (6–7) 4.5 (3–5) 0.011
Overall 7 (6.25–7) 2 (2–3) 0.010
NE, not evaluated.

Table 2. Observer Scar Assessment Scale: Preoperative, 
Postoperative, and P Values

OSAS  
Parameter

Preoperative Values
Median (IQR) 

Postoperative Values
Median (IQR) P

Vascularization 7 (6–7) 6 (4.25–6) 0.014
Pigmentation 7.5 (6–8) 4 (3.25–4.75) 0.011
Thickness 7 (6–7) 4.5 (3–5.75) 0.011
Relief 7.5 (7–8) 3 (2.25–3.75) 0.010
Pliability 8 (7.25–8) 5.5 (5–6) 0.011
Overall 7 (7–7.75) 2.5 (2–3) 0.011

Fig. 1. Forearm before and after Coleman + laser.

Fig. 2. Forearm before and after Coleman + laser.

Fig. 3. Forearm before and after Coleman + laser.
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Among our historical group of patients, 8 patients had 
fat grafting and laser on the scars in the donor site de-
fect of the forearm. In all the cases, both interventions 
were performed on an outpatient basis and no inherent 
complications have been registered. When analyzing the 
scores given to the forearm’s scars by both clinician and 
patient, we detected a significant reduction of all POSAS 
parameters evaluated between preoperative and postop-
erative values, meaning that the overall aesthetic appear-
ance of the donor site had been optimized. Consistently 
with prior published articles, our patients did not experi-
ence major functional problems such as bone fractures, 
chronic pain, itch and cold intolerance after RFFF, and, 
therefore, we did not evaluate those parameters.8

Our group considers that fat grafting above the skin 
grafts, ideally between the antebrachial fascia and the 
muscle, allows the hollow of the defect to be reduced, re-
storing volume deficits. It also contributes to better skin 
elasticity, increasing its thickness and, consequently, im-
proving the forearm aesthetic outcome.

Laser application after fat grafting may have contributed 
to unify the coloration defects of the scars. Micro-perfora-
tions created by the laser may cause an increase in pliability 
of the scar tissue itself, which may be subsequently remod-
eled by the surrounding unaffected skin within the treatment 
area. Some studies have analyzed the histological impacts of 
fractional CO2 laser, where they distinguished areas of fi-
brosis, indicating new collagen formation was found after a 
single treatment session.19 In fact, procollagen chaperones 
like HSP70 and HSP47 that promote neocollagenesis rise 
after laser resurfacing and are responsible for the long-term 
efficacy of fractional CO2 laser.12 Thus, fractional CO2 laser 
could have allowed dermal thickening and improvement of 
the skin graft’s overall appearance and texture.

Likewise, micropigmentation of the phallus was per-
formed in 7 patients, and the MGSIS scores after that RT 
were overall satisfactory. Even though we did not evaluate 
the patient’s perception before micropigmentation, all pa-
tients agreed that they did not feel comfortable about their 
genitals when going to saunas or showering with other 
men before the aforementioned technique, and that they 
now feel more confident with their genitals and masculine 
role development. We are aware that many surgeons per-
form tattooing of the glans immediately after phalloplasty, 
ideally before sensation returns to the penis.15 However, 
we added an additional aesthetic benefit when tattooing 
the whole length of the phallus, as well as recreating the 
dorsal vein of the penis. Micropigmentation may repre-
sent a nonsurgical therapeutic option for reducing the 
aesthetic defects of the neophallus. However, the longev-
ity of the tattoo can vary depending on the place of the 
pigment deposit while its coloration depends on external 
factors, such as direct exposure from ultraviolet rays.20

One of the limitations of this study is the low number 
of cases in which we have been able to perform aesthetic 
RTs and hence, statistics have to be cautiously interpreted. 
This could be owed to the fact that it is a retrospective 
cohort and we had a high percentage of patients lost to 
follow-up after RFFF phalloplasty. On the other hand, 
some studies have shown that female-to-male transsexuals 
are very accepting of the donor-site scar, which they con-
sider a worthwhile trade-off for the creation of a phallus,8 
with over 75% of transsexual men being satisfied or neu-
tral with the appearance of the scar.4 Following this line 
of thought, a self-selection bias could be accounted for, 
as only patients who were not satisfied with the donor site 
scar opted for these refinements. Second, the POSAS may 
be considered a subjective evaluation tool.  Nevertheless, 

Table 3. Male Genital Self-Image Scale

MGSIS Items Strongly Agree (n) Agree (n) Disagree (n) Strongly Disagree (n)

1. I feel positively about my genitals 7 — — —
2. I am satisfied with the appearance of my genitals — 7 — —
3. I would feel comfortable letting a sexual partner look at my genitals — 6 1 —
4. I am satisfied with the size of my genitals — 5 2 —
5. I think my genitals work the way they are supposed to work — 5 2 —
6. I feel comfortable letting a health-care provider examine my genitals 7 — — —
7. I am not embarrassed about my genitals 7 — — —
n, number of patients.

Fig. 4. Phallus before and after micropigmentation.
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it is one of the most worldwide-used scales for the evalua-
tion of the effectiveness of scar therapies. Regarding the 
MGSIS, it conceptualizes male genital self-image as a con-
struct primarily defined by appearance. However, it can 
potentially miss other domains (such as function) that 
may influence the global genital self-image.21 Another lim-
itation is the short-term follow-up after the RTs employed, 
which was 9 months for the forearm fat grafting and laser 
of the scars, and 7 months for the micropigmentation of 
the neophallus. In regard to this point, it is pertinent to re-
mark that, although our patients have shown to be highly 
satisfied with the results of the aesthetic refinements of-
fered, we do not know with any accuracy how long their 
effects will last.

Our work describes 3 aesthetic refinement techniques 
after phalloplasty with radial forearm flap, which have 
shown to improve the final aesthetic impression of both the 
phallus and the donor site. We consider that the visible scar 
in the donor site of the forearm could be perceived as a stig-
matizing condition for male transsexuals. Furthermore, the 
aesthetic appearance of the neophallus is very important 
for the intimacy and masculine role development of the 
patients. Hence, disguising the forearms scars and making 
the neophallus as similar as possible to that of an XY could 
be offered to those patients who are not satisfied with their 
aesthetic appreciation after RFFF phalloplasty.

Finally, we consider further studies with larger cohorts 
and longer follow-up times to be important, in which as-
pects such as the durability of results, the complications of 
these interventions, and their long-term benefits should 
be evaluated.

CONCLUSIONS
The proposed RTs tend to improve the aesthetic ap-

pearance of both the forearm scar and the constructed 
phallus after SRS for female-to-male transgenders. Fat 
grafting plus laser and micro-pigmentation are effective 
minimally invasive techniques to complement female-to-
male reassignment surgery with very low complications 
and high satisfaction rate. Aesthetic surgeons should con-
tinuously push the boundaries to optimize the patient’s 
quality of life.
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