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Background: The lotus petal flap can be applied for reconstruction of extensive
defects in the vulvoperineal area. Studies on aesthetic outcomes are lacking. This
study aimed to fill this gap.

Methods: All patients who underwent lotus petal flap reconstruction between
October 2011 and December 2015 were asked permission to have their photo-
graphs used. Two questionnaires were used: (1) the Strasser score to assess the over-
all aesthetic results (range 0-15) and (2) the Patient and Observer Scar Assessment
Scale (POSAS; range 6-60). Six plastic surgeons and 6 laymen filled in the Strasser
score and the Observer scale of the POSAS. Patients filled in the Strasser score, the
Patient scale of the POSAS and scored their overall satisfaction with the aesthetic
results on a Likert scale (0-10).

Results: The photographs of 11 patients were included. The median Strasser score
of all observers of 11.9 (range 0.0-75.0) indicated a mediocre aesthetic result.
The median total POSAS score of 15.6 (range 6.0-41.0) indicated an aesthetically
acceptable scar. Strasser and POSAS scores of the plastic surgeons and laymen did
not differ significantly from the patients’ scores. The patient satisfaction score with
the aesthetic result was a median of 6.0 of 10.

Conclusions: The findings indicate that, overall, patients were moderately satisfied
with the aesthetic results of their lotus petal flap reconstructions, as were the plas-
tic surgeons and laymen. For clinical practice, it is important that the plastic sur-
geon manages expectations carefully before surgery, as it is possible that patients
might experience a rather low aesthetic outcome after perineal reconstruction.
(Plast Reconstr Surg Glob Open 2021;9:¢3621; doi: 10.1097/GOX.0000000000003621;

Published online 10 June 2021.)

The lotus petal flap (LPF) is our workhorse for the
reconstruction of vulvar and perineal defects, especially
after extensive resection (ie, abdominoperineal exci-
sion) of malignant lesions in the perineal region.” The
LPF is a fasciocutaneous flap based on the rich net-
work of perforating vessels of the internal and external
pudendal arteries. The name is derived from the fact
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that all different options for petals together resemble
the petals of the lotus flower."* Figure 1 shows the
operative steps of perineal reconstruction with the LPF
technique. Over the last decades, resections in this area
seem to have become more extensive and often include
resection of part of the levator ani muscle or part of the
perineum and vagina. This has significantly improved
the oncological outcomes, as indicated by lower local
recurrence rates.” Because of the improved oncologi-
cal outcomes, along with the earlier diagnosis, patients
after treatment of malignant lesions in the perineal
area live longer.

Insights regarding the impact of LPF reconstruction
on quality of life are crucial to optimize implementa-
tion of the reconstruction technique, but data concern-
ing this aspect are scarce.” Recently, the first results on
quality of life and sexual functioning following vulvar
reconstruction with the LPF technique were published
by our group.® This study showed a lower quality of life
following reconstruction compared with healthy women
and, although patients experienced more pain during
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Fig. 1. Photographs of a 56-year-old male patient on the operating table in prone position. A, The perineal defect following resection of
a perineal tumor with the lotus petal flap (LPF) marked in the left gluteal fold and the gluteal fold marked on the right side.B, Harvest of
bilateral LPFs. C, Direct postreconstruction result. Please note that 1 flap was partially deepithelialized.

sexual activity following reconstruction, they reported
to be satisfied with their sexual functioning. Another
study of our team on perineal reconstruction with the
LPF technique indicated that the quality of life of this
patient population was not impaired by reconstruction
with the LPF, but their sexual and physical functioning
were.” Interestingly, even though sexual and physical
functioning scored lower, this did not influence the gen-
eral patient satisfaction with their LPF reconstruction.
The ideal perineal reconstruction, however, should not
only result in a functionally satisfying result, but should
also be aesthetically satisfying.® In reconstructive surgery,
the aesthetic result is an important aspect in patient sat-
isfaction and in improving the self-image of the patient.
Moreover, a good aesthetic result can positively influ-
ence the quality of life.”!” Providing information on the
aesthetic result and its possible influence on patient sat-
isfaction and self-image are important when obtaining
informed consent in the preoperative setting.

The aim of this study was to investigate the aesthetic
outcomes following reconstruction with the LPF from the
perspective of the patients, laymen, and plastic surgeons
and to investigate patient satisfaction with the aesthetic
outcomes. To our knowledge, we are the first group to
report data regarding the aesthetic outcome following
reconstruction of the perineal area with the LPF tech-
nique. Because no specific scoring instruments are avail-
able for scoring of the aesthetic results in the perineal
area, we used general scoring questionnaires to study the
aesthetic outcomes and patient satisfaction. Next to eval-
uation of the aesthetic results after LPF reconstruction in
the perineal region judged by the patients, we also evalu-
ated the aesthetic outcomes judged by plastic surgeons
and laymen. The plastic surgeons use their professional
view to judge the aesthetic results. Their experience is
used during preoperative counseling; therefore, it is
important for plastic surgeons to know how their own
opinion relates to the patients’ opinion on the aesthetic
outcome. The laymen have the most objective opinion
on the aesthetic outcomes; they are not biased by their
personal experience or their professional experience
and knowledge, as such giving the best impression of
how the general population observes the aesthetic out-
comes of LPF reconstruction.

METHODS

Participants and Procedure

Patients who were eligible as subjects for this cross-sec-
tional study on aesthetic outcomes underwent an exten-
sive perineal resection necessitating an LPF procedure
for reconstruction between October 2011 and December
2015 at the University Medical Center Groningen
(UMCG). Exclusion criteria were: no knowledge of the
Dutch language, cognitive impairment, and known recur-
rence of the disease. Participants were sent an information
letter, an informed consent form, and the questionnaires.
They were also invited to have photographs taken of their
LPF reconstruction by our medical photographer (Fig. 2).
Only patients who gave written informed consent were
included in the study.

Six plastic surgeons from the UMCG (3 women and
3 men; mean age of 44.2 years (SD 7.1)), experienced
in the LPF procedure, were asked to give their opinion
on the aesthetic results. These plastic surgeons also per-
formed the LPF procedure of the patients in the patient
group. Six nonmedically trained persons, matched on
gender and age (mean age of 44.0 years (SD 12.1)) with
the plastic surgeons, were asked to participate in the lay-
man group. All plastic surgeons and laymen gave oral
informed consent. The medical ethical committee of the
UMCG decided that formal ethical approval for this study
was unnecessary (M17.206526).

Six photographs of each patient were taken while
standing: a frontal view, a back view, a view of each side,
a lithotomy position view, and a standing view while bend-
ing over (Fig. 3). The photographs were anonymized
and collated into a powerpoint presentation in random
order per patient to be assessed by the plastic surgeon and
layman group. Every plastic surgeon and layman scored
every patient based on the six photographs per patient.
A participant in the patients group only judged him or
herself (without the photographs).

Scales
An overview of the assessment tools is provided in
Figure 2. The aesthetic results of the reconstruction

were objectified using the Strasser questionnaire and the
Patient and Observer Scar Assessment Scale (POSAS).!"!?
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Study group Patient (n=11)

Plastic surgeon (n = 6) Layman (n = 6)

Strasser score
POSAS—patient scale
Likert scale—satisfaction

Questionnaires

Strasser score
POSAS—observer scale

Strasser score
POSAS—observer scale

Six photos
. - Front view
Medical - Back view
- Left side view
ph Otographer - Right side view
- Lithotomy position view

- Standing bending forward position view

Fig. 2. Overview of assessment tools.

Fig. 3. Photographs of a patient 41 months postoperatively. A, Frontal view. B, Right side view. C, Back view. D, left side view. E, Standing
view while bending over. F, lithotomy position view.

The Strasser questionnaire was used to grade the aesthetic
surgical results based on 5 flaws or deficiencies: malpo-
sition, distortion, asymmetry, contour deformity, and the
scar. They can each be scored as “perfect” (0 points),
“noticeable” (1 point), “obvious” (5 points), or “obvious
and deforming” (15 points). The total score is the sum
of all 5 scores. Zero points means an excellent aesthetic
result, 1-4 points is a good aesthetic result, 5-14 points a
mediocre aesthetic result, and 15 points and up is a poor
aesthetic result.

POSAS was used to assess the aesthetic result of the
scars resulting from reconstruction with the LPF. The
POSAS has 2 parts: a Patient scale and an Observer scale.

The Patient scale has 6 items: pain, itching, color, pliabil-
ity, thickness, and relief of the scar. The Observer scale
also has 6 items: vascularity, pigmentation, pliability, thick-
ness, relief, and surface of the scar. Each item is scored
from 1 (normal skin) to 10 (worst imaginable scar). The
total score of all 6 items together ranges from 6 to 60. The
overall opinion is scored with an item ranging from 1 to
10. A low score indicates a scar result close to normal skin.
No difference is made between the scar of the donor site
and acceptor site.

The overall patient satisfaction with the aesthetic
result of their LPF reconstruction was measured using a
10-point Likert scale ranging from low satisfaction (0) to



high satisfaction (10). Data on patient demographics and
reconstruction characteristics were collected using their
medical files.

Data Analysis

Data analysis was performed using IBM Statistical
Package for the Social Sciences, version 23 (IBM Corp.,
Armonk, N.Y.).

Categorical data were described as number (%), and
continuous data as mean (SD) in case of normal distribu-
tion and median (range) for non-normal distributed data.
Results of the questionnaires and the Likert scale were
described as median (range), because of the small sample
size. In case of 1 missing item score, the mean imputation
method was applied to calculate the total score. For com-
parison of the results of the questionnaires between the
patient, plastic surgeon, and layman group the Kruskal
Wallis test was applied. The influence of the aesthetic out-
come, scored on the questionnaires, on the satisfaction
with the aesthetic result, scored on the Likert scale, was
tested with the Spearman correlation coefficient. P< 0.05
was considered significant.

Participant Characteristics

Between October 2011 and December 2015, 35 patients
underwent perineal reconstruction with the LPF at the
UMCG. Eleven patients had died at the time of this study.
Twenty-four questionnaires were sent out, and 21 patients
responded (87.5%). Six patients did not want to participate
in the study, 1 patient did not understand the Dutch lan-
guage, 2 patients had a known recurrence of the disease,
and 1 patient was unable to fill out the questionnaire due to
cognitive impairment. The remaining eleven patients were
included in this study, 3 women and 8 men (Fig. 4). The
mean age at time of study was 56.6 years old (SD 13.7) and
the median time from reconstruction was 2.6 years (range
1.4-5.4). Most patients (n = 9; 81.8%) had a rectal carci-
noma, and the other 2 (18.2%) an anal carcinoma.

All patients but 1 (90.9%) received neoadjuvant chemo-
radiotherapy. This patient (9.1%) received postopera-
tive radiotherapy only. A biological mesh was applied to
reconstruct the pelvic floor in 8 (72.7%) patients, and an
omentoplasty in 10 (90.9%) patients. Reconstruction was
performed with a unilateral (54.5%) or bilateral (45.5%)
LPF. No comparison analysis is performed between the
unilateral and bilateral group because of the small sample
size. Complications of the donor site occurred in 5 (45.5%)
patients. These were all minor complications (Clavien
Dindo grade I or II)."” Complications of the recipient site
occurred in 7 (63.6%) patients. In 5 (45.5%) patients, these
were minor complications (Clavien Dindo grade I), but in
2 (18.2%) patients major complications (Clavien Dindo
grade IIIb), necessitating surgical debridement in the OR.

Aesthetic Result Scored by the Strasser Questionnaire

The patient, the plastic surgeon, and the layman group
had a median score of respectively 7 (0-75), 12.2 (8-32),
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and 14.7 (10-23). The scores in all 3 groups were catego-
rized as a mediocre result. The results per case are shown
in Table 1. At groups level, there were no significant dif-
ferences between the scores of the 3 groups (P=0.325).

Result of the POSAS Questionnaire

The patient group scored a median total score of 14
(6-41) of 60. On the Observer scale of the POSAS ques-
tionnaire, the plastic surgeon and layman group scored a
median total score of respectively 13.6 (10-22) and 19.5
(12-25) of 60. Those results indicate a scar “relatively close
to normal skin,” since a score of 6 of 60 is seen as normal
skin. The results of each case are shown in Table 2. There
were no significant differences between the 3 groups
concerning the total scores of the POSAS questionnaire
(P=0.506).

Besides the total score, the overall opinion item score
of the POSAS questionnaire was given by all 3 groups. On
the Patient scale of the POSAS questionnaire, the patient
group gave their overall appearance a median score of 5
(1-8) of 10. On the Observer scale of the POSAS ques-
tionnaire, the plastic surgeon and layman group gave
the overall appearance a median score of respectively
2.5 (2-3) and 3.6 (2-4) out of 10. The results of each
case are shown in Table 3. Although the patient overall
appearance score was higher than the score of the plastic
surgeon and layman group, this difference was not signifi-
cant (P=0.286).

Patient Satisfaction with the Aesthetic Result

The patients’ satisfaction with the aesthetic result was
scored using a Likert scale. The patient group scored a
median of 6.0 (range 0.5-10.0) of 10. There was no signifi-
cant correlation between the patient satisfaction and the
patient score on the Strasser score (r = -0.255; P= 0.449),
POSAS total score (r =-0.213; P=0.529), and the POSAS
overall opinion item score (r =-0.333; P=0.316), indicat-
ing that patient satisfaction with the aesthetic result was
independent of the grading of the aesthetic surgical result
and the scar.

This study evaluated the aesthetic outcome of 11 major
perineal reconstructions with the LPF flap, seen through
the eyes of 3 stakeholders: the patient, the plastic surgeon,
and the layman. The aesthetic surgical result as judged
by the patients using Strasser was mediocre; however, the
aesthetic result of specifically the scars using POSAS was
“relatively close to normal skin.” Also, the results clearly
demonstrate a moderate overall patient satisfaction,
indicating that the patient satisfaction with the aesthetic
result does not depend on the grading of the aesthetic
surgical result. Patients’ scores of both questionnaires did
not differ significantly from those of the plastic surgeons
and laymen, indicating that the opinion of all groups are
comparable.

To date, only 1 study reported results on the aesthetic
outcomes following perineal reconstruction, for which the
inferior gluteal artery musculocutaneous transposition
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35 patients underwent perineal
reconstruction with the lotus petal flap,
between October 2011 and December

2015
> 11 patients were deceased at the time of study
A 4
24 guestionnaires were sent out
> 3 patients did not respond
A 4
21 patients responded
6 patients did not want to participate
2 patients had known recurrence of disease
>| 1 patient did not understand the Dutch language
1 patient was unable to fill out the questionnaire due
to cognitive impairment
y
11 patients were included in the study
Fig. 4. Flow chart of the study population.
Table 1. Strasser Scores per Group
Patient Surgeon Layman
Case No. Score Category Median (Range) Category Median (Range) Category
1 0 Excellent 19.0 (4-31) Poor 9.0 (3-17) Mediocre
2 2 Good 10.5 (1-25) Mediocre 17.0 (9-37) Poor
3 5 Mediocre 31.5 (8-61) Poor 19.0 (4-31) Poor
4 7 Mediocre 18.5 (13-55) Poor 30.0 (8-55) Poor
5 75 Poor 13.0 (3-55) Mediocre 20.5 (9-55) Poor
6 9 Mediocre 5.0 (1-17) Mediocre 6.0 (4-41) Mediocre
7 25 Poor 15.0 (4-35) Poor 19.0 (2-61) Poor
8 16 Poor 15.0 (5-45) Poor 13.0 (2-21) Mediocre
9 31 Poor 9.0 (3-21) Mediocre 5.0 (4-17) Mediocre
10 1 Good 2.5 (0-21) Good 5.0 (0-21) Mediocre
11 5 Mediocre 6.0 (2-45) Mediocre 7.0 (3-31) Mediocre
Total 7 (0-75)* Mediocre 12.2 (8-32) Mediocre 14.7 (10-23) Mediocre

*Median (range).

A low score indicates an excellent aesthetic surgical result.

Categories: 0 points: excellent result; 1-4 points: good result; 5—14 points: mediocre result; 15 points and up: poor result.

flap was applied. In this study, patients were asked for their
opinion about the aesthetic results of their reconstruction.
Upon subjective questioning, they rated their outcomes
as good.” It should be noted that in literature the POSAS

questionnaire has mostly been applied for the evaluation
of smaller reconstructions. The Strasser questionnaire
is mainly applied following facial and breast reconstruc-
tion.'*"” The extent of the defect, in which LPF is applied,
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Table 2. POSAS Total Score per Group

Patient Surgeon Layman
Case No. Score Median (Range) Median (Range)
1 6 14.5 (13-17) 20.5 (11-27)
2 14 17.0 (13-37) 25.5 (18-33)
3 10 12.0 (9-20) 15.5 (7-31)
4 22 14.0 (7-15) 22.0 (7-35)
5 26 19.0 (9-34) 34.5 (17-40)
6 12 9.5 (6-12) 10.0 (6-20)
7 30 15.5 (11-24) 14.0 (12-27)
8 20 13.0 (9-17) 16.5 (12-27)
9 6 14.0 (6-48) 15.5 (12-25)
10 8 14.0 (6-32) 17.0 (6-31)
11 41 8.5 (6-12) 12.5 (6-27)
Total 14 (6-41)* 13.6 (10-22) 19.5 (12-25)

*Median (range).
A lower score indicates a result close to normal skin

Table 3. POSAS Overall Opinion Item Score Per Group

Patient Surgeon Layman
Case No. Score Median (Range) Median (Range)
1 2 3.0 (1-3) 3.5 (2-7)
2 3 3.0 (2-4) 5.0 (8-7)
3 5 2.0 (1-4) 4.0 (1-7)
4 8 2.5 (2-4) 4.5 (1-6)
5 8 4.0 (2-6) 6.0 (3-7)
6 6 2.0 (1-2) 1.5 (1-3)
7 5 2.0 (2-3) 2.5 (2-b)
8 1 2.0 (2-3) 3.0 (2-5)
9 2 2.5 (1-7) 2.5 (2-4)
10 1 2.5 (1-5) 2.5 (1-b)
11 7 1.5 (1-2) 2.0 (1-4)
Total 5 (1-8)* 2.5 (2-3) 3.6 (2-4)

*Median (range).
A lower score indicates a result close to normal skin.

is much larger. A dedicated validated questionnaire for
aesthetic outcome following extensive reconstruction, as is
the case with an LPF reconstruction, unfortunately is cur-
rently not available. Besides, earlier studies also showed
that, although the Strasser questionnaire was the best
available option, it is, especially in larger reconstructions,
unable to discriminate between clinically clearly different
aesthetic results. The scoring system is very stringent and
a small flaw already leads to a poor or mediocre aesthetic
result.'

Patient satisfaction is an important factor for deter-
mining treatment success. Creating realistic expectations
beforehand is of great importance for a high satisfaction
afterwards.®'” Only studying the opinion of surgeons
regarding the aesthetic outcome of a reconstruction will
ignore aspects that are of importance to patients.'” The
patient’s opinion not only extends beyond cosmetics, the
experience during the whole treatment influences their
satisfaction.'® Despite the rather mediocre aesthetic sur-
gical result following LPF reconstruction as judged by
all assessors using the questionnaires, it stands that most
patients were overall moderately satisfied with the aesthetic
outcome. The patient’s satisfaction with the aesthetic out-
come seemed to be independent of the aesthetic surgical
result as scored by the questionnaires. The Strasser and
POSAS questionnaires are mostly used following smaller

PRS Global Open © 2021

reconstructions, in which small flaws may be less conspicu-
ous, while a major resection and a flap by definition causes
a major flaw in aesthetic result, which will significantly
lower the score of the questionnaire. Patients probably
take the extent of the reconstruction into account while
grading their satisfaction with the aesthetic result. This
could be the reason that the patients’ satisfaction with the
aesthetic result is higher compared with the scores on the
questionnaires.

Our study did not find a significant difference between
the scores regarding the aesthetic outcomes of plastic
surgeons and the scores of the patients, probably due to
the small simple size. In 2 previous studies, patients and
surgeons were asked to score their satisfaction with the
aesthetic outcome of respectively nasal and breast recon-
struction in a slightly larger study population. Both studies
showed that patients were more satisfied with the aesthetic
outcomes when compared with the surgeons.*'” In our
study we did not score the overall satisfaction of the plastic
surgeons with the aesthetic outcomes, but we rather asked
them to evaluate the aesthetic surgical result and the scars
of the LPF reconstruction using the questionnaires. This
evaluation does not reflect an overall satisfaction with the
aesthetic outcome. This is affirmed by the result that we
found no significant correlation between patient satisfac-
tion and the scores of the patients on the questionnaires.

Patients have to deal with the reactions of their (inti-
mate) environment regarding the aesthetic outcome of
plastic surgery.” In general, laymen tend to be more posi-
tive about the aesthetic outcome compared with patients
and surgeons.'”” In our study, however, this difference
was not found to be statistically significant possibly due
to our small sample size. Other than the facial and breast
reconstruction in previous studies, the location of the
reconstruction site in our study has a limited visibility. The
intimate location of the reconstruction site or the exten-
siveness of the reconstruction could also play a role in the
judgment of the laymen.

Strength and Limitations

A strength of this pilot study is the provision of a struc-
tured impression on the aesthetic outcomes following
LPF reconstruction from the point of view of the patients,
plastic surgeons and laymen. Aesthetic outcomes after
LPF reconstructions of the perineal area have never been
reported before. An important limitation of the study is
that the questionnaires we used were not specifically tai-
lored for evaluation after perineal reconstruction, but
better alternatives are currently lacking. Another short-
coming of this study is the limited number of patients due
to the low incidence of the procedure and the low survival
rate in our patient group because of the extensiveness of
the disease. This may also lead to the broad range seen
in the results of the questionnaires and the Likert scale.
Lastly, the plastic surgeons were all surgeons performing
the LPF procedure themselves. This may have limited
their objectiveness; however, the advantage is that they
were all familiar with the procedure itself and the possible
reconstructive outcomes.
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CONCLUSIONS

This study illustrates that patients score the aes-
thetic surgical results of their perineal reconstruction with
the LPF as rather low, but the scars as fairly good. However,
those results are independent of the overall patient sat-
isfaction, which is considered reasonable following LPF
reconstruction. No differences between the grading of the
aesthetic outcome among patients, plastic surgeons, and
laymen were found.

Further studies should focus on developing a better
standardized questionnaire for evaluating the aesthetic
outcome after perineal reconstruction. This will enable us
to compare the results of different reconstruction tech-
niques and possibly give better insight regarding the expe-
rienced and observed aesthetic outcomes. For clinical
practice, it is important that the plastic surgeon manages
expectations carefully before surgery, as it is possible that
patients might experience a rather low aesthetic outcome
after perineal reconstruction.
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