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RECONSTRUCTION OF MIDFACIAL DEFECTS UTILIZING RECTUS
ABDOMINIS FREE FLAP : REPORT OF 2 CASES

Seong-Geun Lee, lel-Yong Sung*, Jong-Ryoul Kim*
Department of Dentistry, Kosin Medical College.

*Dept. of OMFS, College of Dentistry, Pusan National Universiry

Expansion in the scope and technique of head and neck tumor resection during the past two decades has
paralleled precise tumor localization with advanced radiographic imaging and the availability of microvas-
cular free tissue transfer. Especially, the defect reconstruction utilizing free flap results in improvement of
patient survival due to decrease of local recurrence by wide resection of cancer.

The rectus abdominis free flap has been used widely in reconstruction of the breast and extremities.
However, the report of cases on its applications in the head and neck, based on the deep inferior epigastric
artery and vein, is rare. This flap is one of the most versatile soft-tissue flaps. The deep inferior epigastric
artery and vein are long and large-diameter vessels that are ideal for microvascular anastomosis. The skin
area that can be transferred is probably the largest of all flaps presently in use. The versatility of the donor
site is due to the ability to transfer large areas of skin with various thickness and amounts of underlying
muscle.

This article is to report reconstruction of midface defects utilizing the rectus abdominis free flap in 2
patients with maxillary squamous cell carcinoma and discuss briefly considerations in flap design and
orbital exenteration, and healing of irradiated recipient site by hyperbaric oxygen therapy with literature
review.
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Fig. 1. Computed tomography showing invasion of orbital Fig. 2. Rectu
floor and lateral wall of nasal cavity by left maxillary
cancer.

Fig. 3, 4. Postoperative frontal and intraoral photograph showing favorable reconstruction of left ocular and maxillary
defect with rectus abdominus flap.
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Fig. 5. Postoperative panoramic view showing the defect
from the distal aspect of upper left canine to ptery-
gopalatine fissure.
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Fig. 6. Preoperative frontal photograph showing abundant
angiomatous swelling of left facial area.
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Fig. 7, 8. Preoperative Water' s view and computed tomography showing destruction and severe swelling of anterclateral
area of left maxillary sinus and invasion of left zygoma and orbital floor due to left maxillary cancer.

Fig. 8. Frontal photograph shovvmg marked shwnkage of
left maxillary cancer after radiation exposure of
6900cGy.
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Fig. 10. Postoperative photograph showing favorable
reconstruction of left maxilofacial defect with rectus
abdominus flap with lifting of left mouth corner after
hyperbaric oxygen therapy of 10 times.

Fig. 11. Postoperative panoramic view showing the defect
from the distal aspect of upper left canine to ptery-
gopalatine fissure.

101



_CH

[e]

%X} _o/l jﬂ

1

hun

A

j
-

]'D‘f“_"/
) X_‘%‘o/]

E]]Z)Y

9

L

T

o] A3 42
JET 5
OV_IF‘E
r/]r 0431 7].;<]i O]
42 9
s ¥

wEg]o]o}

4 Ao

=

2 Bz
g

ol AN A &

Z 2 9

371
712/ 1}5f5
3t5x]: Vol
' No

120

. 2000

O,
otolal A

5
of

f

cf

G s
%ﬂnﬂwﬂﬂﬂ
olr OCHLE Eh I
wm.d_mlnnn.rm ~
) ﬂ.ﬂuEMii_ﬂw
BWH%%%E%Q\ oS
& aﬂoﬂmlﬁw EEEE
- - KR r _oo N
4@@@@@&@@# SEEEZZ
ﬂéiﬂogox&oﬂu1 oy o T 1__/|d| T oo
@%4@%%4 Gl HV%lﬂ%lwgl
@oaoa1@@% 1;:0110 i
%4%%%@@%%% W%mgo%Mﬂgmmga
f\_ y J|ﬂn 2 —_
S mﬂﬂzrw = ok 2 ﬂﬁn%.ﬁhﬁﬂuz mwkx%uéig
- ) < %0 q ~ B Ie} o
]ﬂ_Aﬂdﬂ ﬂivwiﬁOA ]dﬂ .‘mﬂ el ZZ‘#\WU_X Eﬁa‘lﬁ 0 5
maﬂkﬂﬁysMﬂ M%M%QHQQaA3%4%M@O%A
umngf]ALorE o 1 o:TﬂﬁV%mﬂHaTaﬂaﬁéi LAowJ.mJLm il
7H;.|7 - 9 & i) M.\_HTJ: ,Llﬂvﬁ ~ ]T,I‘J]r\,lnﬂ,l.l)l 09
S Hi_/# B SETED Eeyﬂgouxé 1xﬁ.z T2
%ﬂﬂ&%% oA — T oo 5P S o I T 5
= Z .,%ﬂuwﬂutuf VCL_LET e EoLmﬂéaTo%_aoT A o) g
oL 2 g RN C b o o) TR Eu i & o B woR =¥ Z 3
%s%ﬂ%%ﬁﬁ%4 Hﬂ%%@% %ﬁuﬂ@ 1E4P%77 Z M
l%ﬂ%%%%1@é dﬂ}}17$\%%ilﬂn T w X T
= o 2w DN I TR o - 0T X o 5o B © %
2 X%A B E 5 W xﬂﬁo %Hourod:onxndr?oun\plgm
qiﬂ;¢u%ﬁgaq;@ﬂﬂww%sqwgm4ha$waqq.
ﬁoMﬁMch-ﬂﬁ‘UluTlﬁwqm:MAMxﬂﬂ.ﬁeiLx1_,/|.DloHQQOLAEAT,HOﬁMﬂ,ﬂ“LM,iM
ay ] ) ey J —_— O.Y.’l .
og_@@fd&mﬁ@ %ﬂ:wwd,oeurmmﬁki&wﬁ%&nﬁwzg@mﬁicsza'
%Ha@m@@ga&%%W%¢u0$4%g¢%ﬂﬁazum
= uooméo ﬂjlfmﬂwbm‘ %%E%Jﬂ?owﬂmwﬂ?ﬂﬁéﬂ
~o = _.duﬂﬁi_.h ‘.quﬂhlwm“@eqﬂiolww__muov‘miEn_ﬁHWﬂWLATwA!dlqﬂ%nho
e QW ’ %wwwwmo%%wmﬂwq%wa@%iwb
5 . # X o v b o = e T o
op Q%EWkﬂ o¢qo%%mmazlmmuﬂa@M@w%
RGN 1%&@& ol T :Tﬂzﬁagola«emﬂgPVE}c
o Bl OC‘._M‘/]AOLLQJI #o\.m;1r1_lml 47 ﬁdl].lﬁ.; O;lMﬂ;Alr;oLL
2 ﬂmL:Lzo d]&oo%oé} _Elmﬂﬁa) 5.5]%47 ﬂu_éefc
; _%aﬂ%QQQ%OWM@ g;;@ﬂ@%ﬂ%iiﬁ@m
s JWL.HﬂiEm‘_auJL)WﬂﬂJoUWU_lodo;]r wxdﬁ@uﬂrﬁo Mﬂ%ﬁ&oﬂﬂﬂr
g ~ 7. ‘oh uo\mﬂ 2‘_ ]1_ | o Hll]
x _n_onolur.f s ﬂ}%ﬂés,@ 3%@341wnuﬁ
= mﬂaT]L:.mM;,emﬂfaTzA Qnu#ou R~ 7,n\mﬂlﬂoﬁ|o
p oﬁwwmmmﬁwﬂWWM%H%uﬁww ﬂﬂ%g@%
= i qo = A Llléﬂu_-ﬁowdﬂ‘_ﬁ‘_ﬂﬁ 1o oTo»ﬂl X o = W S i
o £01AT7 T..A dIJL XﬁEAO]MﬂHATﬂWEEUO ﬂﬂot] s
\Mlu.xﬂalqua‘_ ﬂ_Aiiex_fH ﬂwoo]ﬁ‘.r .z__ﬁ:.o 7nmr~|2|ﬂ &I
dﬂ ﬂ‘l_l‘yAl\._l iwanqumﬂx_if ‘WJIIMWIﬂmwll;oE‘ﬂIL‘IR CTﬁNOHL_lJ\DE‘LI
| o7 7q_62_ﬁﬁu|,wl .:_-nAIJIEaJ Evl]\ <r ot _ﬂ/.m vl
ok 4?“5@ ° = = = L:Ehﬂwiﬁk qndllorzilézt
5 R oy T o ar o o — T Tl e & e LN R TN T
o io_,oo OJL,DLoaﬂJﬂuaTmﬂﬁoo R o_a,n__ﬁ.bomﬂ o uﬁwkogxmﬂlwlﬂdl
VM Mo&rw.ﬁu.mﬂmnﬂ:ﬂtﬁuTj.%oumﬂﬂoM@_/mﬂionﬂuTHMnM&%Mm
N Mﬂmﬂ_ou‘_o T:C.z Ho]ﬂlOtH]Mdﬂﬂo THeModﬂﬂW]dﬁnqﬁTnﬂ ﬁodlvoutu _ﬁar &
o %Mﬂu_.ul?qwaoxu%ﬂootoa Eﬁd.PPmoan;o ( u#u::‘mﬂ@ Tkﬂl,H
i) Aéﬂh@&iﬂ#ﬁﬂﬂ%%x%y04%%%%%ﬂ%%3w%{w
= .JM@W mﬁialaémﬂmﬂﬂﬁa_ Hoifmoo@o guafuowrdurﬂﬂbpdmdr@
e J|_1ﬂ240:$ ﬂ%_zalq ﬂ‘f Al I i Lﬁwoﬂf ﬁé.wrzu
qaz T r Tnzl‘l.l L...ib TUL \Wﬁ_o\mﬂﬁi o g ol o
o#]]mﬂ_,f; - E_‘Nlﬂgﬂdl_uﬁ} e ﬂ:oi R Aﬂrunwun_fnéﬂl. r
zoz%kww 5 RO mﬂemW%%ﬂ ﬁEMgﬂ 411%1%
ﬂ}vmﬂ@ﬂ imﬁoéﬂmotﬂea%ﬂgtz H%ga
Mﬂm%%%gm?}H%qwqwﬁeNe%ﬁgwu%%A
Mo;,_wwfno@%wi7ﬂurﬁmo1wo %gﬂd«ﬂumwzo%mﬂlzoi@dw
xLﬁuﬂLfTwo_wﬂmﬂqq,Aoﬂomﬂ H %Mﬂwﬂﬁesrioioﬂl%d
mm%uuTﬂgoMmmmw%aifm%oe o
(E%%ﬂﬂd%oo%mt&ﬂ%ﬁ@%ﬂﬂé
_#oTﬂWQLHIdlsz_szoH_A/ Lt‘.lwmﬂAo‘%Aoﬂuo,\mW_w.Li.*
™ %ﬂréwfuﬂa qrﬁ_]rﬂlroam_.
7ﬁ;oqzeﬂzfumukwﬂi
E%Z = ﬂupoéoéo_yxso r
%%%H%AWWMH w T
< - o B o >.lﬂ o T
%%Q%wwg%%a
o IS)
Eﬂm@@%ov%%
__ouﬂﬂupro @ oM
= B =z
EM@
=

SolL
]’)\1\1—_— Eﬂ _T‘i

1ol o
e
=S}
o= ?—}‘3171 9
Zﬂﬂ q

°

778 %
q = Zof| A
e} OOO]:O]}\ 1-743:”9]

1A 3l oF 7 A2
ﬂ%&
S HY

J 2
[e)

1‘)_\

X9

el 3
-

o
L
A

)

Ao
\jgi A4
3] tiajeld

3

Z
4349 3
152 o
g
L_I_L

5ot 8

E

A U
102



o]
=
[e
=

2L

@ oA EE 2l W, e Fo] I
Fe Aol #ha gk ol 9
A meue Suseloh Gp. 97
Ao 14 ATIE AE 4T A
PPN W o 2] $%
REEEECER
]JJO] EI__Q_U]:/] oﬂ%

o 1o

do MR oo

ro Q@ 3 e

4B e
ok

o M b ol 4
=
i
re

T,,
0?4
MT

RS
o N R
A

B
iy o

:rjo de
r© o
B e
% i
o& G,
.
o “h
o _.;L‘
ol g ¢
=l

,d
£

i

iui

)

5

g
et
N ok

S o
£
:l:‘4
Ol
—_
EL
é

o
. f
il
ot :
ok
il
—
2o
2
ol
)

>

boofN 2 omlo mie > w2 rld opx o
e
o
Y
WL
lo ot
—r
crr

%
—

of| A1
O]'Mw—[q = c} }
A 6,900cGye &4
=% ebA o] S Bl
e nzdd. 57 o
< BolA] &3ttt

S P A ST AR
Mathes¢} Alexander''= H| &
Yo% AP AR 713 A A
o, 34 ke 2 At oz
7 ZAE &9 u}}a B—_J}\— C}: ] 9

—J—EE'T‘/\J—

o) 424l BRIE 2] I, 2

01‘ ol |o
z 02
12
rO
to
ok,
o
e
Il
oE
10
ro,
)
e
-1
FU
2
s

rz
N
S~
R
i}
2
for
ol
ok

=

8

g
Ol
_‘_,
?
=

N

fr. )
—

—

b
-
=R
N
>~
——

ul

c

&
-

N
e
ot
i

—
r
9,
)

ofN
N
aSh
>,
[

S
>
£
N
= o
o X
o My
o,

Mo
rE 2

W 055 19
J
o
o

2w
o
R
i)

o
oo Lo

e kb oy do fo rfr X s

b4

=l

s

=

ok,

2 -

_Q

14

[Ulﬂ

rlo 4

N

a2

i -

o
o & QL
r Ij o
i ol
_,ﬁ—J
E>u\1_, r‘r"oror,_EL
‘O_t_log_:',m‘ool)‘l
Mg = P
e EaE
w2 8 > 1y

o Hr
1%
ol
Ol
ats
rir
=,

H
23 WA 247

FeveN BERE Dol MY
g B ks BT, I8, Altasalo 572
101709] #2) 3 2ol 4 &4l H3F 60Gye] AP %
A e g0ZA A A 2AE e AN 43
F& ZAPEA] o2 Sl A9 AFEQ 91% Tt 88% 2
2 S WA ke e Sy ol pase

FaF 12 Adgol 73 AvlA 3 71542 Ao 3
A QEEe] S7HE FrdstA Wolgdd £ gz
Enart. Gurlek 5% HE Hghlo] wEker]
Habde g ¥ AdE fe 93 o] gste] 2
T AT STk kAT, Azt 93
& WA 2ALE T ’\Oﬂl?*oﬂ He b =
i = A, dah 58 A5 A9 RAE AL
%ﬁ’é}%ﬂ\‘jr. 3HH  Morykwash A
Z308l7] ffal vl W o R A
uHOl: A M Lo o], H7|Ae] A W

fo

b

Z Hz Al

3)

_Erﬁozirﬁopojzjem&ﬁjﬂlﬂ
F
4

]
1o

= oy ot
o

A
. Tompach &< 3
1580 dojub A fof Azl whe-g Yo7y

=
120%0] B83kH &5 T2X7HseE Al fot

oy o 1x g
o

1z

& 2238t Busth Mathes$t Alexander'= W
AP R AR WA AAgta 2 dastE 240
Yol FE 7 <

Ao) Fa3 DYVLLWOR 2] AR &
[¢]

o) A Te &3 4PEE BT £ Gt Basl
H

<>ﬂ 4011 12‘%8 %L A, 29 R RS 9 W] 1y
o] |55 A Yetrha Ktk
o] 7IA g} 7o) H o w 93 g3}

e 2ol AR B4 Ag2d BN 2
FEHZ M or dx39 %*J‘1%% 71M et E3%He
o 5 9leh & FE A &5 2714 #e

T ¥P 9z 9%
GRAR, s Qe FFHolglon,

1

;
o
p
’

R

=749 60Gy

) oA $EES D 5 Ak &,
o AL ZALE W FeoINE, HE B3PE] o]
AYAAR, FEapl wolEeld 4 9E Aow ARl

o,

1. Jones NF, Jones JT, Shestak KC, Myers EN, Swartz WM
 Microsurgical reconstruction of the head and neck: inter-
disciplinary collaboration between head and neck surgeons
and plastic surgeons in 305 cases. Ann Plast Surg 36:37-
43, 1996.

2. Urken ML, Weinberg H, Vickery C, Biller HF : The rectus
abdominis free flap in head and neck reconstruction. Arch
Otolaryngol Head Neck Surg 117:857-866, 1991.

3. Mathes SH, Nahai F @ Classification of the vascular anato-
my of muscles: experimental clinical correlation. Plast
Reconstr Surg 67:177-187, 1981.

4. Hartrampf CR, Scheflan M, Black PW : Breast reconstruc-
tion with a transverse abdominal island flap. Plast
Reconstr Surg 69:216-224, 1982.

5. Moon H, Taylor GI : The vascular anatomy of rectus abdo-
minis musculocutaneous flaps based on the deep superior
epigastic system. Plast Reconstr Surg 82:815-829, 1988.

6. Boyd J, Taylor GI, Corlett R @ The vascular territories of
the superior epigastric and the deep inferior epigastric sys-
tem. Plast Reconstr Surg 73:1-14, 1984.

7. Taylor GI, Corlett RS, Boyd JB : The versatile deep inferi-
or epigastric (inferior rectus abdominis) flap. Br J Plast
Surg 37:330-350, 1984,

8. Terzis J, Hamilton S : Transfer of the rectus abdominis
muscle for facial reconstruction. Resented at the Seventh

103



CHfEH

10.

11.

12.

13.
14.

15.

ofots HER719/813131A]: Vol. 22, No. 1, 2000

Intermational Meeting of Reconstructive Microsurgery:
1983: New York, NY.

. Jones NF, Sekhar LN, Schramm VL : Free rectus abdo-

minis muscle flap reconstruction of the middle and posteri-
or cranial base. Plast Reconstr Surg 78:471-479, 1986.
Mohr C, Esser J @ Orbital exenteration: surgical and
reconstructive strategies. Graefe's Arch Clin Exp
Ophthalmol 235:288-295, 1997.

Stern SJ, Goepfert H, Clayman G, Byers R, Wolf P.
Orbital preservation in maxillectomy. Otolaryngol Head
Neck Surg 109:111-115, 1993.

Bartley GB, Garrity JA, Walley RR, Henderson JW,
listrup DM. Orbital exenteration at the Mayo Clinic.
Ophthalmol 96:468-473, 1989.

Roosen HM. : Treatment of malignant cranio-orbital
tumors. Clin Plast Surg 14: 137-142. 1987.

Mathes SJ. Alexander J @ Radiation injury. Surg Oncol
Clinics of North America 5:809-24, 1996.

Singh B. Cordeiro PG. Santamaria E. Shaha AR. Pfister
DG. Shah JP : Factors associated with complications in
microvascular reconstruction of head and neck defects.

) Ao 22

931

W35 602-032

A A ShdE 34

A

EEEELEE EEE R ERBRNEE]

o] A &

A=

104

-
A
245

20 MY 19999 10¥ 149
1

999d 11¢ 154

24

16.

17.

19.

20.

Plast Reconstr Surg 103:403-11, 1999.

Aitasalo K. Relander M. Virolainen E @ The success rate of
free flaps after preoperative irradiation in head and neck
reconstruction. Annales Chirurgiae et Gynaecologiae.
86:311-7, 1997.

Gurlek A. Miller MJ. Amin AA. Evans GR. Reece GP.
Baldwin BJ. Schusterman MA. Kroll SS. Robb GL.:
Reconstruction of complex radiation-induced injuries using
free-tissue transfer. J Reconstr Microsurg 14:337-40,
1998.

. Morykwas MJ. Argenta LC @ Nonsurgical modalities to

enhance healing and care of soft tissue wounds. Journal of
the Southern Orthopaedic Association. 6:279-88, 1997,
Tompach PC. Lew D. Stoll JL : Cell response to hyperbaric
oxygen treatment. International J Oral Maxillofac Surg
26:82-6, 1997.

Neovius EB. Lind MG. Lind FG : Hyperbaric oxygen ther-
apy for wound complications after surgery in the irradiated
head and neck: a review of the literature and a report of
15 consecutive patients. Head Neck 19:315-22, 19971,

Reprint requests
Seong-Geun Lee
OMS, Dept. of Dentistry, Kosin Medical College

34,

Amnam-Dong, Seo-Gu, Pusan 602-030, KOREA

Tel. 82-51-240-6258 E-mail: omslee@ns.kosinmed.or kr

Paper received 14 October 1999
Paper accepted 15 November 1999



