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Reverse Sural Fasciocutaneous Flap in the Treatment of Skin
Defects After Cutaneous Squamous Cell Carcinoma Excision
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SUMMARY: To compare the advantages and disadvantages of reverse sural fasciocutaneous flap (RSFF) versus medial plantar
flap (MPF) in the treatment of skin defects after excision of squamous cell carcinoma (SCC) of the heel. The researaltspaetieipa
80 SCC patients admitted to Lishui People's Hospital between January 2019 and April 2022, who were assigned to RSFFgroup (n=37
and MPF group (n=43) according to the flap type. After a one-year follow-up, the survival, flap necrosis and ulceratioas asiwel
and tactile sensation recovery of both groups were counted. At the last follow-up, the clinical response was evaluate; @amad SHho
Iltem Health Survey (SF-36) and appearance satisfaction surveys were conducted. No patients died in either group, artdrone patien
each group developed flap necrosis. The MPF group had better sensory recovery and a lower incidence of flap ulceratiddqP<0.05)
notable inter-group differences were identified in clinical efficacy and SF-36 scores (P>0.05). The cosmetic satisfadtjoenias h
MPF group than in RSFF group (P<0.05). MPF contributes to beautiful appearance, better sensory recovery, and low riskrof long-t
ulceration, while RSFF is suitable for lesions with large defects or those located at the lateral heel.

KEY WORDS: Medial plantar flap; Reverse sural fasciocutaneous flap; Squamous cell carcinoma; Excision surgery;
Skin defects.

INTRODUCTION

Clinically, cutaneous squamous cell carcinoma (SC@nd squamous cells of the subcutaneous lesions during the
is a very common skin tumor, accounting for more than 3frocedure, which will seriously damage the integrity of skin
% of non-melanoma skin tumors (Waldman & Schmult§Banderet al, 2019). While the foot and ankle have a special
2019) (Fig. 1). According to epidemiological surveys by thetructure, which is prone to skin necrosis after trauma and
World Health Organization (WHO), the current incidencaurgery, resulting in skin and soft tissue defects, exposure
of SCC worldwide is about 29.4 %, and is increasing ataf blood vessels, nerves, bones, and tendons, etc.; moreover,
rate of 3-10 % per year (Corchado-Cobbal, 2020). SCC the wound is often unhealed for a long time, causing great
has a predilection for men and is more likely to develop itlamage to the local function of patients (de Jeirad, 2022).
people over 60 years old (Gutznatral, 2019). The main Therefore, for foot SCC, it is usually necessary to replace
threat of SCC is that it can be metastasized to orgatige skin defect after SCC excision with a free flap
throughout the body through blood circulation, causing oth@Knackstedet al, 2021).
malignant lesions and endangering patients’ life safety
(Hedberget al, 2022). The disease can occur in all parts of The skin grafted with free skin graft is very thin,
the body, among which foot SCC, which occupiesvhich is not wear-resistant and pressure-resistant and lacks
approximately 20-30 % of all SCC cases, is a very commaensory protection, resulting in the predilectionfor ulceration
type in clinical practice (Chanet al, 2022). At present, and infeasibility for repairing heel defects (Simonateil,
surgical excision is still the most direct and effective metha@D18). At present, adjacent pedicled skin flaps are widely
to treat SCC; however, it is necessary to remove all SGed in clinical repair, with reverse sural fasciocutaneous
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NORMAL  SKIN SE s INVASIWE _Sce indications for SCC (Firnhabest al, 2020) and

: —== —— =%, underwent surgical excision in our hospital, with the
American Joint Committee on Cancer (AJCC) stage Il
or lll, no retroperitoneal, lung, liver, brain and other
distant metastases, and the onset area located at the heel
were included. Exclusion criteria: Pregnant and lactating
patients; patients with other skin lesions; referrals who
can't complete the follow-up investigation; patients with
poor treatment compliance.

Trpermis —
BROEMENT ==

MEM GeANE

DeRMIS  —

Surgical procedures.All patients underwent SCC
excision by the same surgical team in our hospital. The
flap (RSFF), medial plantar flap (MPHjpular artery surgical margin was determined according to the thickness
perforator flap and reverse-flow posterior tibial artery islandf the primary lesion, with a surgical margin of 1 cm, 1-2
flap being the commonly used ones (Langiatl, 2021; cm, and 2 cm for those with a lesion thickness of <1 cm, 1-
Clivatti et al, 2022). Yet, there are currently no uniform2 cm, and>2 mm, respectively. The depth of resection was
clinical guidelines, with a great controversy about the optimap to the surface of calcaneus, and the maximum diameter
flap selection. of skin defect after resection was recorded. The patient was
placed in a prone position and the required flap was designed
Therefore, the purpose of this study is to compas@ccording to the morphology of the soft tissue defect in the
the advantages and disadvantages of RSFF versus MPRéel area. RSFF: About 5 cm above the ankle was selected
repairing skin defects after heel SCC excision, so as &s the flap rotation point, and the small saphenous vein and
provide evidence for future clinical SCC surgery and a moseiral nerve were ensured to be located in the center of the

Fig. 1. Schematic view of squamous cell carcinoma.

reliable guarantee for patients' prognosis. flap. Next, the skin of the lower leg was incised to determine
the location of the main supply vessels of the pedicle, and
MATERIAL AND METHOD the subcutaneous superficial fascia was separated. The

proximal and bilateral skin were then incised to the deep
Patient data. This study selected 80 SCC patients admitteslib-fascial space. Under the premise of protecting the fascia
to Lishui People's Hospital between January 2019 and Aplalyer, the flap was dissociated, the small saphenous vein was
2022 and assigned them to RSFF group (n=37) and MBE&vered, and the superficial sural artery accompanying the
group (n=43) according to the types of flaps. The donor siseiral nerve was ligated. The separated flap included blood
of the flap in RSFF group was directly sutured or graftedessels, small saphenous vein, sural nerve and so on. The
with a split- or full-thickness skin graft, while the donor sitdlap was then grafted to the defect and sutured, and the blood
of the flap in MPF group was transplanted with a split- asupply was checked. Finally, the donor site of the flap was
full-thickness skin graft. Written informed consent wapressurized and wrapped with a split- or full-thickness skin
obtained from each subject involved after this study wagaft (Fig. 2). MPF: The top of the arch of the foot was taken
approved by the Research Ethics Committee of our hospitas the center of the flap, and the tibial margin of the first

metatarsal bone and the highest point of the tubercle of
Criteria for patient enrollment and exclusion scaphoid bone were used as the axis of the flap. The flap

size was controlled within 5 cm. First, the skin was cut from
Eligibility criteria: Patients diagnosed as SCC byhe dorsal edge of the flap to the upper edge of the abductor
pathological biopsy in our hospital, met the surgicahallucis, which was then pulled to the plantar side. The

Fig. 2. Flow of RSFF surgery. Incision of the flapisolation of
- flap transfer to cover the wound.
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Fig. 3. Flow of MPF surgery. Designing the medial plantar ﬂapufting the flap 4 flap transfer to cover the trauma and
medial plantar skin grafting.

remaining edges of the flap were incised after thiinctioning (SF), role-emotional (RE), and mental health

musculocutaneous perforator of the superficial branch of tkllH), with higher scores indicating better quality of life. In

medial plantar artery was isolated. Then, the medial plantddition, patients' satisfaction with appearance was surveyed,

artery and vein were separated from the lateral artery branaking an anonymous scoring survey (10-point scale): 10

and the medial plantar branch of the saphenous nerve vpaints: very satisfied; 7-9: satisfied; 4-6: reluctantly accepted;

found and freed proximally, so that it could be included if-3: not satisfied. Total satisfaction = (very satisfied +

the flap, followed by complete free of the flap and suture aftisfied) cases/total case400 %.

it to the defect. The donor site of the flap was grafted with a

split- or full-thickness skin graft (Fig. 3). Statistical methods.Statistical analyses were carried out
by SPSS24.0 software, and differences were considered

Prognostic follow-up. All patients received a one-year statistically significant when P<0.05. Categorical variables,

follow-up through regular review conducted once every threexpressed in the form of ( %), were analyzed by the chi-

months. The one-year survival and rehabilitation of patiensguare test. Continuous variables, represented hg)('c

were analyzed, including flap necrosis, flap ulceration, andere compared between groups with the independent

pain and tactile sensation recovery (the recovery of both paiamples t test. Patient survival was calculated and compared

and tactile sensation is regarded as good sensory recoveaging the Kaplan-Meier method and the Log-rank test,
respectively.

Efficacy determination. Efficacy was determined at the last

follow-up visit (Claveauet al, 2020). Marked response: RESULTS

Excellent skin healing, good motor and sensory functions, free

movement, and no complications. Response: The skin he@lemparison of clinical baseline dataComparing patients’

well, and the motor and sensory functions are restored, lage, sex, AJCC staging and other baseline data between

the movement is somewhat inconvenient, with felRSFF and MPF groups, we found no notable differences

complications. Non-response: The skin has not healed abdtween them (P>0.05). However, when comparing the

there are many complications. Overall response rate (ORRjwaximum diameter of the lesions between the two groups,

(marked response+response) cases/total case nutflie?. the RSFF group was larger than the MPF group (P<0.05)
(Table ).

Scoring surveys.Patient’s quality of life was investigated

at the last follow-up using the Short-Form 36 Item Healt@omparison of survival.All participants were successfully

Survey (SF-36) (Lins & Carvalho, 2016) from thefollowed during the 1-year follow-up, and no cases died in

dimensions of physical functioning (PF), role-physical (RP}ither group, with no statistical difference in 1-year overall

bodily pain (BP), general health (GH), vitality (VT), socialsurvival (P>0.05).

Table I. Comparison of clinical baseline data.

Maximum . Family history of
Group n Age diameter of Sex AJCC staging disease
lesion (cm) male female Il 1 yes no
RSFF 27 10 20 22 35
.38+5. 91+2. 2 (541
group 87 59.38£548 6.91£232 (72.97) (27.03) (54.05) (51.16) (541 (94.59)
MPF 29 14 17 21
goup 43 5858802 595+140 5744 (3256) (4595 (4884) O30 (9970
X 0510 2275 0.290 0.067 0435
P 0611 0.026 0.590 0.796 0509
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Table II. Comparison of rehabilitation.

. . Recover well
Group n Flap necrasis Flap ulceration Pain and tactile Only in pain Only in tactile
RSFF group 37 1(2.70) 5(13.51) 30(81.08) 2 (541 5(13.51)
MPF group 43 1(2.33) 0 (0.0) 41 (95.35) 1(2.33) 1(2.33)
X 0.012 6.198 4055
P 0914 0.013 0.044
Table Ill. Comparison of clinical efficacy.
Group n Marked response Response  Xesponse ORR
RSFF group 37 15(40.54) 17 (45.95) 5(13.51) 86.49
MPF group 43 18(41.86) 20(46.51) 5 (11.63) 88.37
X 0.065
P 0.799

Comparison of rehabilitation. During the one-year Comparison of clinical efficacy.The ORR was 86.49 %
follow-up survey, one patientin MPF group and one patiemt RSFF group and 88.37 % in MPF group, with no
in RSFF group developed skin flap necrosis, which healsthtistical difference (P>0.05; Table III).

after skin re-grafting and recovered normally. In MPF

group, 95.35 % recovered well in pain and tactile sensation, = Comparison of quality of life. The SF-36 scoring
2.33 % recovered well only in pain sensation and 2.33 Bésults showed no statistical difference between the two
recovered well only in tactile sensation. In RSFF grougroups in various fields (P>0.05), indicating that both
81.08 % of the patients recovered well in pain and tactisirgical procedures can effectively improve patients'
sensation, while 5.41 % and 13.51 % recovered well quality of life (Fig. 4).

pain sensation and tactile sensation, respectively. The inter-

group comparison revealed better sensory recovery in MPF  Comparison of appearance satisfaction. The
group compared with RSFF group (P<0.05). In additiomppearance satisfaction survey showed an overall
no patients in the MPF group developed flap ulceratiosatisfaction of 88.37 % in MPF group and 70.27 % in RSFF
compared with 5 patients in the RSFF group. The incidengeup. The comparison of appearance satisfaction revealed
of flap ulceration was higher in MPF group than in RSFB& higher overall satisfaction in MPF group compared with

group (P<0.05) (Table ). RSFF group (P<0.05; Table 1V).
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Table IV. Comparison of appearance satisfaction.

Group n Very satisfied Satisfied Reluctantly accepted  Notsatisfied Totdlassits

RSFFgroup 37 10(27.03) 16 (43.24) 7 (1892) 4 (10.81) 70.27

MPF group 43 16 (37.21) 22(51.16) 4 (9.30) 1(2.33) 88.37

X’ 4073

P 0.044
DISCUSSION

Recent years have witnessed the rising incidence refsulting in the fact that the pedicle is usually bloated and
SCC and the increasing application of surgical excisicelatively poor in appearance after rotation (Novriansyah
(Villani et al, 2022). There are many kinds of skin flapet al, 2021). This view is also confirmed by the fact that
used to repair defects after heel SCC excision, with a hitfie RSFF group had a lower cosmetic satisfaction than the
survival rate (Wingeet al., 2023), mainly including local MPF group in this study.
pedicled transposition flaps and free skin flaps (Le Guern
et al, 2021). Compared with the former, the latter has no Therefore, it remains an important research topic to
advantage in postoperative appearance and senséing a skin flap with sufficient blood supply, beautiful
recovery (Wuet al, 2019). Moreover, free flaps requireappearance, flexible application, and moderate thickness,
high microsurgical techniques, with a high risk of flapvhere MPF just fits the bill. After MPF repair, there is a
necrosis and complicated postoperative management.thicker stratum corneum that is more similar in appearance
this study, 80 patients had skin defects ranging from 4 to the sole of the foot and less prone to wear and tear, and
12cm, and both kinds of local pedicled flaps could covéhe corresponding nerve branches are preserved,
all the wounds. It shows that for most SCC of the heeadpntributing to better postoperative sensory recovery (Liette
local pedicled flaps can meet the needs of reconstructiatal, 2020). We hypothesize that this is also the main reason
and free flaps are not recommended for repair. why the MPF group had better sensory recovery than the

RSFF group. However, MPF is unable to repair larger skin

In terms of flap survival, clinical efficacy, and defects, affecting postoperative walking (Opoku-Agyeman
prognastic quality of life, the differences between the tweet al, 2020). On the contrary, the vascular distribution of
groups were not statistically significant, suggesting that boRSFF is stable, the blood supply is reliable, the flap area
kinds of flaps can effectively repair the defects after excisidhat can be cut can be large, and the pedicle of the flap is
of heel SCC with high clinical application value, which idocated above the lateral ankle, which is more suitable for
also in line with the previous research results (Tetra., repairing lateral heel defects and can just make up for the
2022; Parlet al,, 2023). RSFF is one of the commonly usetimitation of the small repair area of MPF (Weial, 2022).
methods to repair soft tissue injury in clinical practice. The
sural nerve is a sensory nerve with nutrient arteries, which However, for both MPF or RSFF, the following
supplies blood to the surrounding tissues in addition to tipeints need to be noted when used in the future: (1) The
nerve itself, and anastomoses with fileillar artery and operation area should be thoroughly debrided, because a
the posterior tibial artery to form a nutrient vascular chailarge amount of exudation and infection will cause poor
(Ciofuetal, 2017). The repair of skin tissue in the foot andurvival of the flap base or even large-scale necrosis. (2)
ankle should meet the characteristics of elasticity, toughnelse flap should be 15 % larger than the wound surface,
and wear resistance while ensuring sensitive sensory neaval a larger skin flap needs to be designed for obese patients
function and dense subcutaneous tissue. RSFF is featudee to the thick subcutaneous fat. (3) If the separation level
by constant vascular pedicles, few variations, sufficieli under the deep fascia, the edge should be fixed to prevent
blood supply, timely and sufficient venous reflux, greathe deep fascia from separating from the flap, and attention
preservation of main arteries, reduced injury, and extensisbould be paid to the protection of the perforating blood
wound suture (Johnsat al, 2020). At the same time, this vessels to avoid damaging the deep vascular network of
method allows the skin flap to be designed according to thiee deep fascia when using the electrotome. (4) When
characteristics of neurovascular architecture, without thietating the flap, attention should be paid to preventing the
need to change the posture during the operation (Schmidtdicle from twisting and pressing, and the dressing
et al, 2020). However, the disadvantage of RSFF is alsatensity should be appropriate. In addition, patients should
obvious, that is, poor sensory recovery; moreover, becalseelevated after surgery and vasodilators such as alprostadil
it is a fascial flap, the pedicle must retain at least 2cm of tloe salvia miltiorrhiza be used to avoid poor blood flow in
fascial tissue to ensure adequate blood supply to the flape flap
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