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Static Finite Element Analysis of Reading-man Flap : Compare to Hachet Flap

Motoi Kato, Kazuki Ueda, Akiyoshi Kajikawa, Masayuki Okochi,
Yasushi Mochizuki, Masami Saito

Department of Plastic and Reconstructive Surgery, Fukushima Medical University

Abstract

Reading-man Flap (RMF) has been a good option for round skin defects coverage, since Mutaf et al. first
reported in 2008. However, there are few reports about tension on this Flap. Here, we present our simulation of
two-dimensional flap models with Finite Element Methods (FEM). This report reveals the relation between
tension and design. Compare to Hachet Flap (HF), the tension on the tip and the donor site of the main flap
dramatically decrease in RMF. We name the edge angle of 1" (square) flap of RMF as Arm angle, the edge angle
of 2" (triangle) flap of RMF as Tip angle, and the common length of 1" and 2" edge as Distance : There was
negative correlation between the stress on the edge of 1* flap and either Tip angle and Distance. Tension on donor
site decreased compare to HF, there was positive correlation to arm angle, tip angle, and distance. We need to
consider the relation between the tension and its vector to make design, when apply RMF in clinical settings.
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Simulation of resection volume in cross-shaped tongue reduction for
Beckwith-Wiedemann syndrome

Makoto Hikosaka”’, Tsuyoshi Kaneko”, Koki Sakurai’, Tomoki Itamiya”

Division of Plastic Surgery, National Center for Child Health and Development
School of Engineering, Aichi University of Technology®

Abstract

Macroglossia is a state in which the tongue is enlarged and protrudes out of oral cavity. It is often seen in
patients with Beckwith-Wiedemann syndrome or vascular anomaly. Tongue reduction surgery is indicated to
improve the problems with deglutition, speech and/or airway and to prevent malocclusion. Various methods of
tongue reduction have been reported in the past. These differ in the region of resection, but there are few reports
that reported specific volume of resection in detail. In the present report, we estimated the resection volume after
cross—shaped resection (our original method) by computer simulation using CT data taken before actual tongue
reduction. The DICOM data was imported to image analysis software, Mimics (Materialize, Belgium), and tongue
reduction was simulated on the software. According to the simulation, Cross-shaped resection resulted in the
reduction of the tongue by 24.7%. The results of this study indicate that cross-shaped resection is capable of
reducing the tongue in nearly one-fourth of the entire volume and is an effective technique for macroglossia.
Key words : EEf53E, ¥ 32 L —3 3>, DICOM, Mimics, a7
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B4 30T EI R O Y BRI
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HRREZE P2 X A Rhomboid-to-W flap & Double-Z Rhomboid flap ®
SRR S

AMEZA - B %

G VA A NE S ATV
Static analysis of Rhomboid-to-W flap and Double-Z Rhomboid flap with Finite Element Method
Shinnosuke Kimura, Kazuki Ueda

Department of Plastic and Reconstructive Surgery, Fukushima Medical University

Abstract

Rhomboid-to-W flap (RTWF) and Double-Z Rhomboid flap (DZRF) are useful local flaps of reconstruction
for skin defect. In RTWF, it is not defined how degree of a vertical angle and how long of a side length in the
triangular flap. DZRF is similar in design to RTWF. We simulate stress of three-dimensional flap models changing
the degree of vertical angle and the side length in the triangular flap with Finite Element Method (FEM). There
are more stress on center of suture between two triangular flaps covering defect () and both side of suture
closing donor site (@), ®).

As a result, the stress on the point @ all of variation is less than half of the stress closed same size rhombic skin
defect directly. The smaller vertical angle and the longer of a side length in the triangular flap is, the more reduce
the stress on the point @) and @ gets. A dog ear develops on lateral side of suture closing donor site in all case. The
larger vertical angle and the longer of a side length in the triangular flap is, the larger dog ear’s size gets.

DZREF is thought to be one type of RTWF, which is 115% in side length and 60 degree in vertical angle. DZRF is
more useful than other RTWF for reducing tension. FEM is a very useful method to simulate local flap and analyze

of statics.

Key words : Rhomboid-to-W flap. Double-Z Rhomboid flap. JHAFRF. AREZED:
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Rhomboid-to-W flap"” 3 & O¥ Double-Z Rhomboid
flap” 1% HilE & 23 72 K X 72 Bz T R RIS R 3 5
BHEL LTHARKITTH 5o,

WO b RIEZZTRICRA T, 2omflic=
AFERL, B RKE LR RIBEHEET2DICHVWS
75 (K1), La L. Rhomboid-to-W flap 12 L
T, FETIRETFTYA VIZOWTHHREIZBE RSN TIEB
5§, Harashina 5 O#GET= A7 O KBH MR
ERIIORMAME D DI LS5 Tw
LRETH LY, RFTH Rhomboid-to-W flap (22
WTOHBFIHA SN LAY, ZO0FF 4 L 0N
2 & o THREGTRICA U B IRNZAL 2 BET LT % iy
T A5 N7\, 72, Double-Z Rhomboid flap
Rhomboid-to-W flap D74 v —H L&z b,

4| F% 4 1Z. Rhomboid-to-W flap D 7% 74 A

T960-1295 &L S EA R 1
TEL 024-547-1355 FAX 024-548-9700
E-mail : shin-aphia001@hotmail.co.jp

v &EME % 72®. Double-Z Rhomboid flap & 8
Lo, WWHIEMEM@AT Y 7 b ADINA % H v <,
A 22— =L THAOTYA, VEEZETVE
FERC L. BRI LR A FMRERTICLY ¥
Ralb—=varli,

(7 &l

B REEFHE AT 2 - Tl #fE 20 cm X A% 30 cm X B
S lem @ 3G ETH 2 % Lize £l
138 4cem, $if 600 DEREMREZHEL 720 2
ORI LT, W =M% O3 555 FHl
BE% 4em. RIPWODEEZEHS., HAZEHKO
ELAMEETVEIER L (K2). BES 2%
RAIREB R R AR D 80%. 85%. 90%. 95%. 100%.
105%. 110%. 115%. 120% & L7z 9 FidH & 280 %
300, 45°, 60° . 757, 90° & L7-5 ML 254
HEbE, GTHLMoEFTVEMERL 2. (S=
115%. 0 =60° @ & 7 )V & Double-Z Rhomboid flap
LT %)

BREEY — ek =L AL
Mooney-Rivlin &7V % H W Ti%E L 720
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1 _E : Rhomboid-to-W flap (3CHk1 £ 1)
T : Double-Z Rhomboid flap (SCRk2 £ )

M3 BB WM ST 7
BN~ 7 bR SR (4.2 N/em?)

A RERZRLEOGIITIURIERIEMAT >~ 7  ADIL-
NA9.1 #, 2 ¥ ¥ 2—% —IZ Intel Core i7 2.67GHz.
Windows7 & 72

KEFORE), RIBOMFHITHET LRHTo, ik
FD5A - FEE. dog ear DIEKIRAL - FEREIZD W T
WE L7z MM T COERLERBOHMIESET
WEER L., TORKEDEDORERIF L (K3),

Rhomboid-to-W flap @ #ii5 T3 5z k€ & b i
DY FREGE R DBH, /8T A —F — Db D720,
TwmFEFCRAERAETLETNVE LT LA 5 T,
BRI E 2 E, Al O#EHE Rhomboid-to-W flap
BN T 2HETH 5.

(& =Rl

MABOENIBITLRZ PV (K4) 25, h
SRt iom i (D), EEIREAHRMIE (@), &
B A s Ag () O3 HTRERENIFAELT
WA EDRENT, YIalb—YarTlEoni
HOEIMEZFTITRT, 203 MEHEMEGET IV
DIRKFES 2 M (4.2N/ecm®) & LTHB L7,
1) OB BEDIZOVWT (K5K)

EHITENZI2UTFERo7 BEFEWVITE,

2 Rhomboid-to-W flap D 74 ~

A S, A 0 OWEET N EER

S = ZEERIBIBOERAMD 115%. 6 =60° DA
Double-Z Rhomboid flap (2243 %,

BIUHMAPKEWIZE, BIIMARET3 262
Holze
2) H@IZBITFBENZONT (K5 H5)

WEPEWIZE, BIUTHMAVNEWIEZE, KX
NS o7,

TEA 90° DA, BEHN 5% L ETREMYT &
b MO B METIE, BEHBWYL LT
B EFAEMELLTF ORI AE SN2,

3) MBI AEDIZOWT (K5 4)

AEPEWIZE, BLUTHMAIVINIWIZE, B
INEL o T2,

BWEH D% L ETIEMHELT & % 555 L& 95%
Rl DR S TIIIEEMEL LRI HE T 72,

4) Dog ear I22WT (X6)

Dog ear (3 1 b R EERE A 3 Al a5 12 2R U
7oo B 120%. THFA 90° T1.862cm LIk KERD,
WEOEE, BXUOTHMOKE SIZHAIL dog ear 1
KEL ol BE0~100% - THMA 45° . L E
80~110% - JEff 30° Tl dog ear 134 U o 726

DE 115% LL BTk, THFA 30° D4 0 FH3 A
45° DGE LY REL o7,

Double-Z Rhomboid flap Tlx 1.264cm (K 6) T
Holz

(Z ]

1. FREREICL2HBNOFTRMEERER

A PR (finite element method) 120. Zienkiewicz
LI E N, 4 H Tk A 208 CRIEMRITOT
BELTHHESN TS, FHEE L TIid, BikiaiEE
L OUMKREMP B OEEKREARRL (FEHRK).
B2 BN TR LD E 2 HE L, EfEon
ErRDDFIETH Do HE, TWEINETETD R4
ZREFOFMIH SN, MEPHRAERE7Y,
NET, FHEFOMHTHOONTER—I—F
T ARV IVETFIVEOFEIKE TN TIE, BELED
EHOWBIZIEIRAN D - 7225, FIREZEDORAS
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A PREEZH12 X 5 Rhomboid-to-W flap & Double-Z Rhomboid flap @)y 24k

X4 RO © X7 PVFOR

ARVERGE EHRTIATIR
HTHOO~@THEWEIDPAEL 50

£1 HPE-HMTL O3 MBI 2HEDME EALET T N/em?)
% F1%% Double-Z Rhomboid flap (2% %,
(s A 80% 85% 90% 95% 100% 105% 110% 115% 120%
30° 1.89 1.86 1.829 1.81 1.805 1.815 4702 1.23 2.822
45° 1.736 1.666 1.607 1.562 1.531 2.737 1.485 1.474 1.473
60° 1.652 1.562 1.486 1.425 1.382 1.354 1.34] * 1.339 1.351
75° 1.714 1.502 1.829 1.369 1.33 1.308 1.299 1.304 1.316
90° 1.537 1.493 1.423 1.37 1.337 1.321 1.319 1.331 1.349
@i&AH 80% 85% 90% 95% 100% 105% 110% 115% 120%
30° 4672 3.182 2.153 1.406 0.843 0.438 0.222 1.03 0.056
45° 4228 2.74] 1.741 1.041 0.572 0.707 0.209 0.219 0.246
60° 4442 3.19 2.433 1.944 1.612 1.375 1.2 *1.054 1.049
75° 5.424 419 2.153 2.955 2.549 2.222 1.954 1.714 1.549
90° 6.978 5.374 4704 3.999 3.481 3.04 2.665 2.321 2.078
©L:%)) 80% 85% 90% 95% 100% 105% 110% 115% 120%
30° 8.034 6.634 5.016 3.861 3.008 2.385 1.97 3.143 1.67
45° 8.765 6.54 5.062 4019 3.261 1.017 2.368 2113 2
60° 9.25 7.011 5.746 3.765 3.391 2915 2.57] %2329 2.341
75° 5.701 13.15 7.213 3.684 3.323 2.931 2.64 2.432 2.33
90° 23.62 3.187 10.5 3.437 3.14] 2.821 2.582 2.411 2.328
N/cn
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i BREF:1C X 5 Rhomboid-to-W flap & Double-Z Rhomboid flap @241 HaT
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DT A v OFBMEH 5. Rhomboid-to-W flap d—
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%o Dog ear ZII3THEA 45° ORI D B RKEL R
BN, RIFTBREAITB W TIRKETIL 005 150128
WT ORI ERRE N L1, FFE LTRE LA
M TdH Y. Double-Z Rhomboid flap & 7% 7% A
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(¥ &l

A R : % H v T Rhomboid-to-W flap B X OF
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