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The Experimental Reconstruction of the Trachea with a Heavy
Marlex Mesh and Pericardium

Young Pil Wang, M.D.* Hong Kyun Lee, M.D. ¥

The increasing frequency of post-tracheostomy stenosis parallels the increase in the incidence of
tracheostomy. The development of stenosis of trachea following the operation of tracheal tumor

.or tracheostomy is a very serious complication. The continuing need for an adequate tracheal

substitute has not been answered, despite the necessities of excision and reconstruction of the
trachea to keep for effective ventilation.

Experimental tracheal reconstuction, with a prosthesis of heavy Marlex mesh and pericardium,
was performed in twelve dogs.

Five to six tracheal ring circumferential defects were created and were bridged with heavy
Marlex mesh fashioned into a tube of suitable diameter.

Group A: A prepared cylinder of Marlex rmesh was anastomosed outside the cut ends of the
trachea.

Group B: The external surface of the prepared cylinder of Marlex mesh was completely covered
with suitably sized patch of pericardium and overlapped all margin of the Marlex mesh by 2 to
3mm in each direction.

Group C: The internal surface of the prepared cylinder of Marlex mesh was covered with sui-
tably sized patch of pericardium and overlapped all margin of the Marlex mesh by 2 to 3mm in
each direction.

The results of this exepriment were as follow:

1. In group A and B, the graft was well bridged with new granulation and fibrous tissue, and
the lumen of trachea kept good patency for effective ventilation. The interstices of Marlex be-
came uniformly infiltrated with young well vasculated connective tissue.

Epithelization has not yet occurred at 4 weeks in each group, but there were an evidences of
new growing mucosa at grafted site in 6 weeks. The remainder of the prosthesis was completely
covered with glistening epithelium and the underlying fibrous tissue became more matured with
little inflammation. These findings were more striking in group B than group A.

9. In group C, the covered pericardium was necrotized with stenosis of the lumen of grafted
site due to poor blood supply.
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Table 1. Tracheoplasty with heavy Marlex mesh following cicumferential resection of the trachea

No. |Resected [Survival Pathologic findings of trachea
Group| of ltracheal time
dog |rings (week) Gross Microscopic
T 1 5 4 Well bridged with granulation Young granulation & fibrous
tissues tissue without epithelization.
2 6 4 Patent lumen Infiltration of inflammatory cells.
A
3 6 6 Well bridged with glistening Matured granulation & dense
mucosa fibrous tissue with epithelization
4 5 6 Patent lumen
5 5 4 Well bridged with granulation Young granulation & fibrous
tissue tissue without epithelization
6 6 4 Patent lumen
B
7 5 6 More abundant & glistened, Dense, matured granulation &
smooth mucosa, fibrous tissue with ciliated
8 6 6 Patent lumen epithelium.
9 5 17 days| Necrosis of covered pericardium, Necrosis
10 6 4 Well bridged, pnhealthy Focal necrosis of pericardium.
C granulation tissue. Granulation tissue with epitheliza-
1 6 6 Patent lumen ¢ 4 tion at the tracheal margin.
12 5 6 But focal necrosis of covere
pericardium. Poor blood supply.
stent Ablell A3 ARTLEE AVl £ AAE
o B o A& b glow F79ok o] FF(1975)- v} H947)
3=y = silastic tracheal prosthesis(Borrie and
e wrAg Fokolil EAow Qg s = Redsaw, 1970; Neville ef al., 1972)% A}-£% 7|3
E A dated WY AAsn Aduge £ AdEE 223 b e
gabE st prosthetic material & o] &ake] AR AREE ALA 12oHelA AL R A o
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Vro] A2 4ntelel 4] Agsigel. Group Bel C &

marlex mesh 7} zt= Z A, & o]¥& porous prosthesis

marlex mesh
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WA Y s 23F F JgdE 5~ E
AA A A AL et
o A7, Ao 2r)d AeA g Az 2
2} cut edge & live cautery & heat sealed A7 3
‘hard way" 2 wltol4d] Y3 & uted Iem J =7}
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5l¢] tubular shape ¢ =lE94lr} (Fig. 1A).

7l A £ A A= marlex mesh tube 7} A A
2 ol 4, 3 el deg 27 of 3~5mm FH
5] =& interrupted marlex sutures & X3t ¥ F9|
za o2 Jir)

2) Group B: 4v}2]8 AYRANA # H& A 55
& Tl AFatd q9d 2019 Ak A S A
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= (Fig. IB) A7 o' 523 F Algdsde s
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o2 ARAAEE Ay ehge)
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o7 =g o).
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1) Group A: 45 EAE 2ute]e] A AR 4
el-e dato] FH3 AHfE3 o] marlex mesh o} A
=23 Yase] gdgod Wwe Axe FTHE e
& RelzAeor gdo gg9lcl. =& marlex mesh =
B Agvetst AxEA AgA s BERG
A& Atz Qgdon, A Foly wdg
o] F1zke] A EAe = 33

FX 65 ZAT 2nt|ol A Swlg dale] X

7 &

& A5 AH2J0] marlex mesh & Ad D3
of ¥4 glged, 4% debske Agsle gk 3
o g F4etn ggdes, e AE "ol §
Hglel AEH o] gigleh

Wil & 45 o] =4 ol ob Do) P4 o) wkuinkst o)
7HE A E Y fEgE AaAde day
T Ao, AL vlay Y4 folzow g
o g (Fig. 5).

2) Group B: mesh 9] interstices & A% ¥al,
AA 2y oz FF3 A§He] 9ol prosthetics o 9
2§ wkwksl 23 A7) 2 prosthesis & migration & ¢
Witz glglem, group Aol w8 Zo] E8g =4
R sl AN RolxA e S48 B 4 g
(Fig. 6).

A4 G daty A EEstgon sty
Az Foz AAiRe Fatold vyl glo] A4S
Au = FEskgc}(Fig. 7).

45 F =AY kel A Wee 247 g€ o}
ZA 22 Jo gloy Aty AYL B 4 gigleos,
T 65 EAT FAAE AR Y AHE &
He AES Fol F4stn FUT 9 Aoz g
5 Wdg 71z Q9= (Fig, ).
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R B Ll K B B R S R S 2 R e 0 3 R S
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F4E £ 4 d9o) prosthesis o Ww e =23 =
ZF Ay B3 s A & g9
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1) Group A: <% 450 4% Fel A& t)49 o
TUHE ugm Ay We e 32 mayze =
FE A Fo 2o Hol gdgon Ysge & 4
Vet (Fig. 9). 9= viad Y48 44243 4
A FolxAom Hol g4l

65 F EAT AP TS Jade Wue g4
A& whete v e FALE gite]  AvsiEe] sl
Re 8 4 dded, A= vayg 44" fo}x
Z o % ol ¢y} (Fig. 10).

2) Group B: 45Fo) A& Ayl & 4 glgo)
ZA G ake] FAR A Sol2A I} JEA XS &3
4R vlay 453 ARzgez Ho g9

6T A= A ESE gAdd sla Ay
Weld A% Sorzgds A4 208 2984 o
o dg.e= group Aol ¥zl Ev A9 Yr st
E E 5 U=z 53 AYR Adye) Fasge sy



| 7he B0 AR A4 A% sl
(Fig, 11)

3) Group C: 7t A% A3l F¥xe=
G54 27 e A ferzA g 4 4 dded, 4
HY AfEHdAE B dF A2E & 5 sk

65 F =AY ALY TAAE 53 Ao A
A4E & 5 Ao v}?zl%ﬂﬂlr A S B I S
A3 4 g & 5 e, FAfAAE o5
A 27 = fﬂzﬂ.fz} FotzAe T4 & + 3

oo} (Fig. 12).
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Hoodz—(1959) & A FEA 86l F 6ledl st Al
etz stg e, Colles(1886) & ©l Zwlelof kAt 4

ARZANE Foll YEI 574 F
WA E 2wk vk gk

RN Fay IEFLRE 2, AF, T
T 2 IlE, 2, Agsiw—elel s 2 oW
ABPAE o] 9o (Meade, 1961: McClelland,
1965), Putney(1955) & 71" & Fol L Yshe 7
A AFo| 7MA AYY P Folvkw shglel. AR
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L2z, ATt HEd $AY, cuffd
st $¢ 5 F der, ARl S 9 weAl
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The repair of tracheal & bro-

Explanation of photograph

Fig. 1. a. The heavy Marlex mesh was fashioned

ends of trachea.

into a tube as it was anastomosed out side the cut

b. A suitably sized patch of pericardium overlapped the Marlex by 2 to 3mm in each direction.

Fig. 2,3 (Group C) The luminal diameter has been reduced to less than half of its original dimension,

The covered pericardium of endoluminal aspect of the Marlex shawed severe necrosis,

Fig. 4,5. (Group A) Bridged with glistening mucosa,
The lumen of trachea kept good patency,

Fig. 6,7,8. (Group B) Overlying mucosa are evident,

granulation and fibrous tissue at grafted site,

The remainder of the prothesis is completely

covered with glistening epithelium overlying a thin layer of comnective tissue, Stenosis has

not occurred in any part of the reconstructijon,

Fig. 9. (Group A, sacrificed 4 wecks later) Epithelization has not yet occurred and an inflammed
vasgular connective tissue continues to proliferate, (H-E stajn, X150)

Fig. 10. (Group A, sacrificed 6 weeks later) There is a partjal covering of normal tracheal epithelium
and underlying fibrous tissue became more matured with less vascularity and little inflammation.
(H-E stajn, X150)

Fig. 11. (Group B sacrified 6 weeks later) A complete cover of colummar, ciliated epithelium overlies a
thin layer of uninflammed fibrous tissue, (H-E stain, X150)

Fig. 13. (Group C) Marked inflammatory changes with necrosis was seen, but g little epithelization was

noted partjally. (H-E stain, Xx150)
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