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ABSTRACT

Personal Method for Anterolateral
Thigh Flap Elevation

Yoshihiro Kimata, MD*

The anterolateral thigh (AL-T) flap has many
advantages for reconstructing several kinds of
defects. This is due to its long and wide vascular
pedicle, relatively thin skin, and good pliability.
The AL-T flap can he used as a thinned flap,
adipofascial flap, sensate flap, and combined flap
with other flaps whose pedicle has been anas-
tomosed to the branches of the AL-T flap pedicle.
However, several anatomical variations have been
identified and this is the main reason that this flap
is not widely used worldwide.

In this paper, a personal method for elevating
the AL-T flap safely and reliably is described in
detail with respect to variations in its vascular
anatomy. It is hoped that many reconstructive
surgeons will become familiar with this ideal flap

and apply it in various kinds of reconstruction.

*Department of Plastic and Reconstructive Surgery,
Okayana  University  Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama 700
~-8558
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ROLE OF RECONSTRUCTIVE SURGERY FOR HEAD AND NECK CANCER

Yoshihiro KIMATAY, Yuzaburo NAMBA", Tetuya TUTUI",
Narushi SUGIYAMA?Y, Eijiro TOKUYAMA", Minoru SAKURABA?,
Ryuichi HAYASHI?, and Satoshi EBIHARA?

" Division of Plastic and Reconstructive Surgery, Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences
2 Divisions of Plastic and Reconstructive Surgery, and of Head and Neck Surgery.
National Cancer Center Hospital East

The role of reconstructive surgery in the management of head and neck tumors involves three points:
(1) Development of reconstructive procedures to maintain the postoperative swallowing and speech func-
tions. (2) Decreasing the degree of surgical invasiveness and donor-site morbidity. (3) Minimizing early
postoperative complications that may prolong hospitalization and become life-threatening. Furthermore, sur-
geons should always consider the prognosis when selecting reconstructive methods for patients who have
undergone resection of a head and neck tumor, because the survival rate of these patients is generally low.

In this paper we report our views on reconstructive procedures to maintain the postoperative functions

and discuss several problems and difficulties that must still be resolved.
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ABSTRACT

History of the Development of the
Anterolateral Thigh Flap

Isao Koshima, MD*, Ei Ogata, MD*,
Setichiro Motegi, MD*, Takashi Nagase, MD*,
Koichi Gonda, MD*, Hirolaka Asado, MD*
and Kotaro Yoshimura, MD*

The anterolateral thigh flap (ALT flap) was
first reported by Song et al. in 1984. This flap was
not popular in the beginning because of anatomi-
cal variations and technical difficulty during pedi-
cle perforator dissection. However, the ALT flap
is historically significant for the following reasons.
In the mid 1980s the authors discovered that an
ALT flap without fascia had the same vascular
territory as the ALT fasciocutaneous flap. Next,
“perforator flaps” including the DIEP flap (1989),
GAP flap (1993), and TAP flap (1995) were devel-
oped that provided the same clinical results as the
ALT flap

ing?]. This flap is indicated for genital and abdom-

[Unclear. Is this the intended mean-

inal reconstructions (1986), head and neck recon-
structions (1993) with a chimeric combined flap
with a single source vessel (ALT flap- vascular-
ized fibula graft, 1993), a flow-through ALT flap
(1996),

femoral or lateral femoral cutaneous nerve graft

for ischemic extremities vascularized
with a ALT pedicle vessel (in press) for long
nerve gaps, and penile reconstruction (in press).
*Department of Plastic and Reconstructive Surgery,

Graduate School of Medicine, Universily of Tokyo,
Tokyo 113-8655
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J§ O 2 FETHEIL 7z (Photo 2¢),

158w Hvy, 1IN D ZFEE L OHNIHIIC 2 425
4RO PHA 70w 7 2 #35 L CHEA L, #ifk4, 8, 1238
WZENENS PO LERERFE, PHA 70 v 7 %4
L7z,
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Photo 1a External appearance of latissimus dorsi.
Thoracodorsal vessels are shown emanat-
ing from the cross point (3¥) of scapula
and posterior rim of forefoot.

& : Thoracodorsal vessels, LD: Latissi-
mus dorsi muscle, SA : Serratus anterior
muscle, S: Scapula, AL: Anterior leg

Photo 1b Rib-latissimus dorsi flap.
Rib-latissimus dorsi flap was elevated and
turned inside out. Thoracodorsal vessels
(&) are shown at back of the latissimus

dorsi muscle.

4. FRIBHARL AR

Villanueva bone stain TIEMLIKE A % (5L,
& T HLRR AN s
6 OHFBGE, UF OB T 72, MIMIEHL Y
f#{Kk%  Villanueva bone stain solution T 7 [ &% -
gefut, T8 /= VTHAK - BlEL7:R, =5/ — V%7
b BRI 5, 2% methyl methacrylate mo-
nomer, methyl methacrylate semimer, polymer resin
TOMWI L, @y gy 255 100-150 # m O )
FratipiiL, &oIZmRuiERECE S 10 pm T
L, ZOBAR RIS T CBE L,
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Photo 2a Design of rib-latissimus dorsi muscloperio-
steal flap.
S: Scapula

Photo 2b Rib-latissimus dorsi periosteal-muscle flap
was elevated and turned inside out.
P : Periosteum

Photo 2c Hydroxyapatite blocks with flap attach-
ment.
Hydroxyapatite blocks (HA) are at-
tached to periosteum (P) or to muscle of
the flap.
LD : Latissimus dorsi, F: Film

RN

Photo 3a  Communicalion between thoracodorsal
vessels and intracostal vessels. Anastomo-
sis of these vessels can be seen upon rib
elevation at the stage of Photo 1b, as the
rib-latissimus dorsi flap is turned inside
out. The branches of the 8th, 9th and 10th
intracostal arteries (%) flow into the
thoracodorsal artery (&) on the under-
side of latissimus dorsi. Another branch
(—) can be secen from the thoracodorsal
artery to periosteum on this side.

Photo 3b Openwork ol rib-latissimus dorsi flap.
Anastomosis (—) between branches of
thoracodorsal vessels (&) and iniracostal
vessels (%) can be seen.

1. FRBEMELEHFOOEET
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ROV ARRA I Cnsz, TS F NI
SO T A L, Pl Cair B et LTwi,

FHEUENT & 45 8 LUF 0 F AL B A & 2 v (s

4E1
B3 717K

h=n}
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Photo 4a Pores of PHA with attached periosteum 4
weeks after implantation. The pores are
filled with scarce [ibrous lissue (Villanue-
va bone stain, X20).

HA : Hydroxyapatite, P: Periosteum

Photo 4b

Pores of PHA are [illed with loose fibrous
tissue (Villanueva bone stain, X100),

HA : Hydroxyapatite, P : Periosteum
THEE N LCHLCEB Y, Fol '"HH] E‘)Jrlff J’F\”/} B
TSN, TabbREHEN S IEEH T Mgty
B & IV FH0 Sl IR o0 i de )LJlex/J‘bW)" HIEL \Xﬁ’&/a
by, 35X UUTATH & W E B L OB L S
WS NDLWANW RO s periosteal circulation # JZ
BL, SIS E ARSI N TS I EPBgEs e
(Photo 3a, b),
2. WRIEMLTRIAR
JJ}) HRBEE A PHA T, 4 B2 By TRILAICBE 2

RHMEAS SR ATRED H 74 (Photo 4a, b), HIZH L
nl,(y) chroz, 8 E TlE, PHA 7y 7 HBA3E Mo

_<»~mwﬁwﬂ%dﬁﬁﬁﬁ€mtw AJUwafPMH%%%@
SR — AR, RS 2SI AR L 72 1
52 % 34 %

fmm

Photo 5 Pores of PHA with attached periosteum 8

weeks after implantation. The pores are
filled with dense fibrous tissue, and in-
duced bone islets are shown in some
pores. Distance [rom periosteum to the
pore, in which bone formation is evident,
reached 0.5 mm (Villanueva bonestain, X20).
NB: new bone

DT A E S 7z (Photo S)L 12 38 H et A
HIERUE & ST L, SALPN A M il S L
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776
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“KHW)% R iob\f%) PHA AL BHEE RS 6 5k o0 I R

HHbOD, PAEIEZEIIED S5 A h 572 (Photo

8a, b

B
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v MBS S IR, 1@5%L1$?&I‘77356C Jis <
BRSNS To0a M 0 Z o T, WA E IR
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HW A A% periosteal circulation # M L, IhE %

LTWwa W, R b W fh IR & m;mmuV&
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Imm

Photo 6a Pores of PHA with attached periosteum
12 weeks after implantation. Gradual
progression of bone formation (Villanueva
bone stain, X20).

Photo 6b Bone formation is evident in outlying the
pores (Villanueva bone stain, x100).
HA : Hydroxyapatite, NB: New bone
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Photo 7 PHA pores with attached periosteum 12
weeks after implantation. Fibrous tlissue
filling the pores is encompassed by
sloughing bone; Osteoid () and mineral-
ized bone (light brown) are. connected by

the interporous canal (Villanueva bone
stain, X200).
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MR & AT

Photo 8a PHA pores with attached muscle 4 weeks
after implantation. The pores are nearly
empty (Villanueva bone slain, X20).

M : muscle

Photo 8b PHA pores with attached muscle 12 weeks
after implantation. The pores are filled
only with fibrous tissue; no bone forma-
tion is evident (Villanueva bone stain,

x20).
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Study on Osteogenesis in Artificial Bone Comprised
of Porous Hydroxyapatite Block with Attached
Rib-Latissimus Dorsi Periosto-Muscle
Flap in Rabbits

Akiko Hirata' Yu Maruyama"
Akiteru Hayashi'' and Kazutoshi Shibuya®

" Department of Plastic and Reconstructive Surgery, School of
Medicine, Faculty of Medicine, Toho University
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ABSTRACT

Background : Bone formation in vivo was investigated in the repair of bone defects using porous
hydroxyapatite (PHA) block in combination with attached vascularized periosteal flaps.

Methods : We examined the vascularization of rib-periosteum in rabbits before implanting PHA
blocks (porosity ; 50%, dimensions; 8X4X2 mm) with attached periosteum and elevation of a
latissimus dorsi periosto-muscle flap. The blocks were removed 4, 8, and 12 weeks after
implantation for histological examination.

Results : Two routes of blood circulation from the thoracodorsal artery to the periosteum were
evident in rib-periosteum, via intercostal -arteries, or by intervention of the muscular capillary beds.
On histological examination, PHA block pores with attached periosteal flaps were filled with loose
fibrous tissue at week 4. By the 8 week, the fibrous tissue formation had increased, and bone islets
were observed in some pores. The area of induced bone formation in pores with attached
periosteal flaps continued to increase until the end of the experiment protocol. However, no bone
formation was found in the pores with attached muscle by the end of the experiment.

Conclusion : Our findings show that circulation in rabbit rib-periosteum is very similar to that in
human. Use of a periosteal flap and the accompanying procedure appears to be a promising
experimental model for the investigation of vascularized artificial bone utilizing a combination of
PHA blocks and attached vascularized periosteal flaps.
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