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Following a transverse rectus abdominis muscu-
locutaneous(TRAM) flap breast reconstruction, dener-
vated state of the flap causes the flap skin prone to
thermal injury, calling for special attention.

During the last 5 years, 69 breast reconstruction with
72 free TRAM flaps, were performed. Four out of thesse
69 patients sustained burn injury. Heat sources were a
warm bag(n=2), heating pad(n=1) and warming light
(n=1). The thermai injuries occured from 2 days to 3
months following the reconstruction. Three patients
healed with conservative treatment, but one patient
required debridement and skin graft.

Initially 3 out of 4 patients with the burn had shown
superficial 2nd degree burn with small blebs or bullae.
However all 4 patients healed with scars.

Mechanism of burn injuries of the denervated flap
are known to be resulting from; 1) loss of behavioral
protection due to denervation of flap with flap elevation
and transfer, 2) loss of autonomic thermoregulatory
control with heat dissipation on skin flap vasculature
contributing to susceptibility of burn injury. 3) changes of
immunoclogic and normal inflammatory response in-
creasing thromboxane, and a fall in substance P & NGF
(nerve growth factor).

Including the abdominal flap donor site, sensory re-
covery of the reconstructed breast varies individually
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from 6 month even to 5 years postoperatively. During
this period, wound healing is delayed, resulting in easier
scarring compared to that observed in the sensate skin.
Patients should be carefully informed and warned of
possible burn injuries and taught to avoid exposure to
heat source at least until 3 years postoperatively.
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Fig. 1. (Left) 2 X 1 cm sized erythema on the left reconstructed breast(arrow) 1 month after the burn injury. (Right) Scar formation

on the left breast(arrow) 11 months after the burn injury.

Fig. 2. (Left) Eschar on the left breast(arrow) 2 weeks after the burn injury. (Right) Scar formation on the left breast(arrow) 25 months

after the burn injury.
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Fig. 3. (Left) 3 X 2cm sized mild eschar on the upper portion of the left breast(arrow) 1 month after the burn injury. (Right) Scar
formation(arrow) on the left breast 10 months after the burn injury.

Fig. 4. (Left) Deep eschar on the right breast 2 weeks after the burn injury. (Right) Split thickness skin graft was done. 21 months
after the skin graft showing hyperpigmentation

W AA ] AAGAS} AA $4 25 F AARA L HRo] B EES e FHUY AL F= S o) 2EAES

AET AL FHRE Folvh(Fg 4). a7 =} ol 2ol @77 % Wye] AU w29

Ho] RsHA Hed F5FHT FeEgge] eNAs o

o} Jong old wg IHe] Y-S YA FA I

S ek sl mae] sk, Hue Y & ges

952 Qn AFEL B B9 PRl FE 3

< g8 A9 YRAZ AHE 63 F Hol=ete]r)Y

s t—ial AHE-H T 21@ LF Fx7 =E2HYEYE 35 A4S gL 971

feloBe & ERYDY A9 A9, FRAZ  Huge 5 FE JEAS J@e F 2N Fd F

(vasospasm)ol| o}g FBBEE ALE WA A @ HzAQ G71Fd g8 A A= AU MR B8R
BREA 9 Gaw $AAAA 59 FEARE 2 0 AW obf FUIN B A9E g

s, g T4 2% (flap core temperature)Z7}to} S oldl BAASE © Iy BsE e A4 ¥R

4742 A8 7+e A X B(warming light therapy)& Al o A7) sl Hls) e exdM% 44 shdo] By

gol7)w ek’ e, Fu)E Pthoracodorsal vessel)&- 3, JdAAQ Ax ostEo] 1=} BXA 3¢l A

TR ASHE A3 Aae HEAE A = A= F4Af7} Adslel WES Wle 54 /A

_(T>__
F ABE $HYL AV WS BAGA o 1 ok



406

oj¢ Zo] FEAZ mAs F dYUxZd 4A e
i AR AdEHE 9

2 3A Bl gled AA, B AN A 9e =E
C fibere] g #<94& (afferent signal)’} glojA =g,
IS TFLE =4 I3A He FFw) QloAe
20l g4 474 4 71g & ootk E4, JBAN
A SR 8B Y BAOE Sk AENBAT 450

AN RA 2-e 93 & heat dissipation)o] ¥
%71 ILH—E—-O]TJ— Z4 SRR 10% AEE ok
o)A Tt 90% 7 EAE ,]d Jq_r Aezde dge

of
ok
=)

N
N
M= peb of
o g
BN

2
H8
2
14
lo
iz
e
ﬂ
aly
i

< gt oln) 284174
A ERE 2E3M =y o] 470
e SHE Fo] WAER] o} 2E Y

£ 4% 7hsAe] ARA 9’ Al
A, Aty walel A dEwgol Asi=e Aol 4
AA7F oA = A BHo) 9 4= 9=d| Beckenstein 5
‘o gAAsE RN A AAH B £29
A1 thromboxane] Z7}71 34 AFx1¢] otsjo] @9lo)
2 7 okl Rt on, o8 & £590419 7}
7h 335919 RS AAA EFe N A
A7F gt H Af7t AdHE @43 B gl A
ZEth SRAETE AR gE JlsAes ARAY
EA7 WA ZAAHnerve growth factor)e] & &Fe] o)
AE BIEAE 48 Eo] AAALEA substance
Pe BRASHEE S/ 98¢ A eas)
ZHNNE BHlFe] ZaETT YT’ E 4734739
%‘E?%ﬂ@r IL-2 #8319 28E Z7IAA A4
gA735dE dAdde gas
SRR %%3}?(] 3o st & JA4ste
BA Afe Z43 R b 7\]3 } A H3

¥ B8 T 2 d4o] TRAM #3982 49E Ja
TRAM $3182) 495 9ed” ¥ e A}ou el

WA spolo] ofF TAHA RRE YA 5 7o)
2 035 Gdoide 494 20 o F by
s g dg T

i)
fo

JR"

58 (Thermoregula-

bor)el AT} B T Y U GEugl AsHs
FHE FARE A2 BEHH ol 98] We LxoA

= 44 4L 3
oete A9 Af7F AdH™ SFA =7 DA @
o &5 7 Fse] B Yyt wale) Holo B
TAAL A7t e, s A Ak Ad o3
o #dH o JdAEo] Fue) Aol I FAHQY
71 F9EE = Aolge AL FHaA T o7
7HA olg 848 AAT 4 e ol g FuH=E F
M4 ATt Basy’

Wi, Agolle g4 Amst AsA @

oAl

L2 FoleE AZH Y

i3t dH el srs x] Vol. 32, No. 4, 2005

Fa3d 241743}
734+ % (sheath)j o] =
12550 ek 67] Lol A 3 4
=7 ZAga gk’ Place 5°¢ Bud 93w
TRAM 3|¢te] 7224352 Hui7|A R (flap base)ol| A o
5 AREHIE siAT F2 g3 spgAtE] 9ol RE
35 == TRAM f8]93% $ 7do] Aux 80% =9
A3t gho] Zzto] Eotom A@{FAR o] M =
A Boletn @t 1y £& F AR 7243
BAxee 44dL gy, g% arv ada 343
o] ZoJRE AL ofd Ao 50I9t}® Nabedian S
33709 A7tz E o] &3 FAAE F AL BEAHEE
Hwdt 23, oy 345 F &7, 1534, 55, Y2R
o €38 e #Ae] 71 AL vgE JEdga 3

=H, ol €% FA Lo A Tz Fo] s
Y& 7HsAel e AL 493 ok AZde o
9Hs Bst) s 47838 e (innervated flap)$
A E37|5 ShA g4 3 FRH 453 1173 5o
Z71e) dsidE BasA g Aol fokt & A7t
A w4l g T e #4sBe FH Pz
ol A7 A A (neurotization)F & AL 7|thEle Frubo)
R 1 7= HE 694 33 Ax FAUda 3o
! A4 BAoitt o7t a6 &% 59 o o]
A YA A’

=
X
o
2
o
D3
e
i
to
rg
>
S

sttt 1A & Al
A 5 (light therapy) A FEE ﬂﬂ% Fng |
(defocused light) 2.2 A7t 7+AL F31 AJ3&lodo} sh=
H, Zukowski 5°¢] FEAF oalw HAlsl LA}
AFshe A2 EE 4T 01 EEX! ngi 71 cm o]
2o AYg F %
od_/:;/\].o 27(] .
St Al JMQ E% d =%& F7] 3 7t
AP A0

3}ﬁtﬂlls 52 %7:}5—3- Ezog B o 1:1-‘% Zu
g AFAY RE B3I wEA HE T Ao
EYAE A FARE TS @ JFH g FHYS
e AL WA 33, weF Sogds A7 &k 28}
A = wSo] A vl Huke] 7hzte] YA+
ol g Fexa g9 72



SRS EEEREE

H
)
o
e
o
o
o
0%

E25H, ol& 3@?‘}9} Eix}oﬂ 71]
F/HeEE $5% 2438

o ol Wastelet AR B

61 FANA} 5,
2 AFHE A43E BB

1A 9 Hel TRAM A3 @A Al &
ARHER, E3H8 5Fo0g 7 I3ts dE5ualy &
A, A7 dHg 2Fse A&AAA 9 &4, WY ¢
B E5HH A 5oz 2L Yo} 2L 25
WA A7 = A o] A g1 ZHFH 5}
e AA 9A Ha FFHA A8 FAAE} A
ABR 23 GA7T AHE Al 8x9A AAS das
o] Yoty Atz ¥}

407

REFERENCES

. Alexandrides IJ, Shestak KC, Noone RB: Thermal injuries

following TRAM flap breast reconstruction. Ann Plast
Surg 38: 335, 1997

. Zukowski ML, Lord JL, Ash K: Precautions in warming

light therapy as an adjuvant to postoperative flap care.
Burns 24: 374, 1998

. Beckenstein MS, Beegle PH, Hartlampf CR: Thermal in-

jury to TRAM flaps: A report of five cases. Plast Reconstr
Surg 99: 1606, 1997

. Nahabedian MY, McGibbon BM: Thermal injuries in

autogenous tissue breast reconstruction. Br | Plast Surg
51: 599, 1998

. Alison WE, Phillips LG, Linares HA, Hui PS, Hayward

PG, Broemeling LD, Heggers JP, Robson MC: The effect
of denervation on soft tissue infection pathophysiology.
Plast Reconstr Surg 90: 1031, 1992

. Place MJ, Song T, Hardesty RA, Hendricks DL: Sensory

reinnervation of autologous tissue TRAM flaps after
breast reconstruction. Ann Plast Surg 38: 19, 1997

. Slezak S, McGibbon B, Dellon AL: The sensational trans-

verse rectus abdominis musculocutaneous flap: Return of
sensibility after TRAM breast reconstruction. Ann Plast
Surg 28: 210, 1992



