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— Abstract —

Histologic Change of Free Muscle Graft
in the Rabbit Pleural Space

Yong Soon Won, M.D.", Tae Gook Jun, M.D.”
Sook Whan Sung, M.D.", In Ae Park, M.D.”"

Excision of bullous emphysema or decortication of chronic empyema commonly result in a
prolonged air leakage. Prolonged air leakage requires prolonged intercostal drainage, delays
recovery, and can be followed complications such as pneumothorax, atelectasis, incomplete

expansion of remained lung, secondary infection.

To minmise theése complications free muscle grafts can be used like a patch to close the

opening of visceral pleura and reinforce suture lines without undue tension.

From a preliminary study using the latissimus dorsi muscle as a free muscle graft in the
rabbit pleural space, viable muscle fibers that seems the result of the process of regeneration can
be consistently identified around the degenerating muscle fibers. Voluminous connective tis-
sues and numerous blood vessels are also observed in the peripheral zone. Further studies in
that free muscle graft will be sutured with visceral pluera and lung parenchyme will hopefully

provide additional information before clinical application.
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Fig. 1.
The external layer of connective tissue and
mesothelial cells. The newly-formed capillar-

ies and inflammatory cells are found.(H & E,
x100)



Fig. 3.

The zone of regenerating muscle fiber. The
muscle fibers are slender and round, and show
acidophilic cytoplasm, and internalization and
stacking of nuclei.(H & E, x200)

Fig. 2.

a\, The central area of necrotic muscle fibers(left)
7 and external layer of regenerating muscle

fibers(right) intermingled with connective tis-

£y sue(H & E, x100)

Fig. 4.

Transitional zone of regenerating(left) and
necrotic(right) muscle fibers. The proliferat-
ing sarcolemmal nuclei and myoblasts are

found.(H & E, x40)



gk Aol FollA T A4 THAREFE,
FA4do® YA YA & 4 U Fig. 4).

~—

N. 2 oF

18741 &} Ajo} W 2| &=}q) Zielonkes} M Tel tle

Z%% Atol4ated Yok dn A4 AL BE

FF o] 3 of 2 abglo] TRol A Agd] Asigoy &

SolAL AT £+ It Ao AFHUNY, 18]
a1 o2 o] f Ry o8l THo] A E HER
A= de] gl Faool & AL =) uf 7F 24N s o 3}
I A gl Be]d A (mechanical tension)o] ¥ .8

ahe] %Al £ o] A8 T (metabolic demand)7} 2
o A %‘ 'EM‘_’*'

a2y 19604 Studitsky$} Bosova’lt %%’“ﬁi"ﬂ
A FATNAE AFE o) E F B Al A 2
o] Aol i3] AT o] FATE AR 1971‘3_
Thompsong & Akl A2} ZHKolAlS b 5ol
‘./'_13).
ZE5A Ee Helol S48 A4 FrAE YA
Type I 24l = &4 4 (myoglobin) 7} ¥4
wl g 2}# 2| (mitochondria)e] AMSFALE L7 F¥
st EA LY z}A) (phosphorylase)ot  THAIH#2
ATPaset Ao™ FH-&TH(red muscle, slow mus-
cle)d] FaF4MEolth Type I ZAEE T4
9wk, e Al AlE4s 43 2AE Y}
Ao} LA ATPasert #om w4325 (white
muscle, fast muscle)?| T.&‘?"”*ﬂiﬁ b e}

A

4 250 S4L 1 THE THHL dE TAES
A ool B TAEE AR e A7
she} 1 4ol A Ak wofold T i

Aol b AR T wlgey T 5

T3k
ol Za LE9 B4lo] ch2A wHalAHcHN®, 4
7ol Ak At 5ol 4 Hgal dnk BE ZAE

Eo| Type I Fef2 wlwiAl et

ol Azl ZA = & Abelel] golAlE S ol ol
HHol 2y ELe pdA Fel o] Alsl 8o 4l
gAY Yo o] Folxlwrl= 3~4de] Hezie Hat

3~
(diffusion) &2 G o TS 7 df A 27 A E
el Ty e Alas AT ZA T AAe] o]
Folx|Al Aep 0]’%'51 T8l A Bolw Aopdle
ZA| = o} 2A] A4 (regeneration)ol] & A
Aolod, o] Ayl ?—Ai | £7F 4 & (survival )3t R o] o

J Aolch QS ZAEE o]4o]Ael] wd T FH
7t b2 Type I ZAIFoln ZA) &gzl 24 x9
] g2 o)A A Foll WA AH A3 FHEke
2054 Y A vped A o] Aol Atej o] 60% ol Ato.2 et
1817 siabgl ZAEE A4 ZHAE Y Al el 9
3 EstolAlE = dsb ¥ AL EI} A ESH DA
AA 3 A ol Sa) AssiA Do

ZA £2] Aol Fabed = 4| k=) 7Aool gldl A
e o)A ul £k TA XS Fo] F5o| Heof A
29 2/ A" rcte ol v &4 24
o e HY5do] glod AL sl&=tH(ba
sement membrane )]\t €13 2 = (plasma membrane)
Apololl iul mlEBHE Al E7t Fslete] ZUAE(m
yoblast}7F & § o1& F£ 02 A 27} P v
Adojeh, A £ gl Frhx) Z1Ade] 25 g ke
Aol ZA 7} AsHA 45 Aol AdA M
g 2 A o] o] Foi 2| T FA FrEAte] AlFHA G- A
Lol = ERIIAEAAY A oR AR AAYe] o) &
o] Arp= AolcH?,

Z5o A4 ZAEY AL Z£Y A7 AT
2, AHTE dyo] H&FF sl Yebdet
17}

42 o)A slrl Aol A7 AR 1A sk A
ZA ZA Aol 3 vjH + Adrtagiel, 41A
o] arksm ZAl T AR T7F AL Type I 4
T Y2 ulgo] oA AT 3 &bl A A
@ wg ale] 246k o] AR & AP Ae] o
$ Zspdo)m whEA vebuAl b ey 2
7o) =} 519 wsel s & Aojrb @+ A
A5 ol chle w21

011"‘]9]- “]’7‘}7}7‘13 oAl TR E +F
2 Fheu) AR A )
} ]54“1 A 2w FY -1—94-

ZA 2 v 3t velvAl S

A EA) Yol *&%Z—k%—% ahAl =

ool 42| ZTHolA-L elAAAYHZA A (m-
1croneurovasculas graft)o] 7bgshAl o] 27
53 olal ekou} AR M) ) o] Fg8)
Tol| 2 ALsjel gl o)A s F&-L A
o} 4] Al (extensor digitorum brev1s), e 1}
(palmaris longus)el <AH&s= =3
oA, 9o 5T 2k R U WA EET 5o

= =]
EEERETELES

o 22
Ty
AT
<

_;(o

}‘“mwv:

A
f-r'
a:3
(ﬁ,
ol
0
=
=
o

=
o)At £ T4 o 45}l



25Ael AAAIE AA & A oldaAeth o2
ZgolA o AskaE ot ok Y A 5E A
1 i;‘-]_;.];g ."r-_ 9}1:}57_ -]_r/]_ls 14,22)

TE=F £45 B Z3F Y (visceral pleura)-& &
d o] Eo] gAMLy Tl :Q'ZLEP‘]W— 2o
HA 7532 £33 £ gllp] T804 o] &5}
o WAFREAY oA THE %‘ ‘}na anwgrwo]
FA= A o} 919 sl &7}t FrFEE
et 53] sl zAe] ofsls) T 2\#7?4°] /'43]-5\4_

. 714 (emphysematoue lung)oﬂ Ay oksly x 3
71219 $¢RohE EET 539 E3be] dolxA
B3 EIZNEE /]ﬂ‘“@"] 3899 A M
A 4 glo] ZA| =gl slelet Eoh

o] A#el A, oAy 82 ZA L 343y &

o) goixA G Az sl H3] 5 A2 {A
Fnger, 7 FHL AYR FAR, AP, =
AR A 225 EeH =o) AfTFo]4o]
B F7)57EE ubR Ehr] i3 BA o2 o]y
of & Wdg HAF 4 Uik

o)l AP-L o} Al Z8-L whd] FAel Y& AL
24 o]AZ8S A4 24 A9 2AdEE
sholsle o] Wadlel, o)A Azls} o] 4
01]/“121% bR A£ Ao 2 Jehdw Apg2§o]Al

2 W E3EA) FIFES WA 1% sk o
z—éol ohum L <9} Aoel| Alghe] gl w0 R

Ll
A QA A FgahH 29 oelel sd btk

REFERENCES

1. FitzGerald MX, Keelan PJ, Cugell DW et al: Long-
term results of surgery for bullous emphysema. J
Thorac Cardiovasc Surg 68:566, 1974

2. Delarue NC, Woolf CR, Sanders DE: Surgical
treatment for pulmonary emphysema Can J Surg
20:222, 1977

3. Barker WL, Fober LP, Ostermiller WE et al: Man-
agement of persistent bronchopleural fistula. [
Thorac Cardeovasc Surg 62:393, 1971

4. Kirsh M, Rotman H, Behrendt D et al: Complica-
tions of pulmonary resection. Ann Thorac Surg
20:215, 1975

5. Morgan E, Lima O, Goldberg M, Cooper JD et al:

Improved bronchial healing in canine left lung

20. Mufti SA, Carlson BM, Maxwell LC et al: The free
autografting of entire limb muscles in the cat. Anat
reimplantation using omental pedicle wrap. ] Thor-
ac Cardiovasc Surg 85:134, 1983

6. Icenogle TB, Levinson MM, Emery RW: Use of
pericatdial fat pad flap to prevent bronchopleural
fistula. Ann Thorac Surg 42:216, 1986

7. Mathisen DJ, Grillo HC, Vlahakes GJ et al: The
omentum in the management of* complicated cat-
diothoracic problems. J Thorac Cardiovasc Surg
95:677, 1988

8. Dubois P, Choiniere L, Cooper JD: Bronchial
omentopexy in canine lung allotrans plantation.
Ann Thorac Slirg 38:211, 1984

9. Smith DE Karish AF Takaro T: Healing of the
bronchial stump after pulmonary resection. | Thor-
ac Cardiovasc Surg 46:548, 1963

10. Demos NJ, Timmes J]: Myoplasty for closure of
tracheobronchial fistula. Ann Thorac Surg 15:88,
1978

11. Parmar JM, Hubbard WG, Matthews HR: Teflon
strip  pneumostasis for excision of giant
emphysematous bullae. Thorax 42:144, 1987

12. Peer LA, Walker JC: The behaviour of autogenous
human tissue grafts plast Reconstr Surg 7:73,
1951

13. Thompson N: Investigation of antogenous skeletal
muscle free grafts Transplantation 12:353, 1971

14. Thompson N: Transplantation of skeletal muscle. In
Converse JM(ed) 2nd ed. Reconstructive plastic
surgery. philadelphia, Saunders. 1977 Vol I PP
293-300

15. Karoati G, Engel WK: Transformation of the his-
tochemical profile of skeletal muscles by foreign
innervation. Nature 215:1509, 1967

16. Maxwell LC, Faulkner JA, Mufti SA: Free auto-
grafting of entire [imb muscles in the cat: and
biochemistry histochmistry. J Appl Physiol 44:431,
1978

17. Das SK, Cragun JR, Miller TA: Autogenous free
musle grafts and regenration in rabbits plast Re-
constr Surg 69:5000, 1982

18. Carlson BM, Gutmann E: Regeneration in free
grafts of normal and denervated muscles in the rat.
Anat Rec 183:47, 1957

19. Allam MA: Nyotube formation in skeletal muscle



Plast. & Reconstr Surg 62:415, 1978
22. Freilinger G: a New technique to correct facial
paralysis Plast Reconstr Surg 56:44, 1975

regrneration. | Anat 128:553, 1979

Rec 188417, 1977
21. Markley JM, Faulkner JA, Carlson BM: Regenera-
tion of skeletal muscle after grafting in monkeys.

—15 —



