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An Improved Method of Preparation of Autopsied Human Inflated-fixed
Whole Lungs for Radiologic-pathologic Correlation
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Inflated-fixed lung specimens, prepared using polyethyleneglycol 400, the standard Heitzman
method have the disadvantage of bad staining. The authors attempted to improve this short-
coming using human autopsied lungs and evaluated both microscopical findings and the degree of
specimen inflation. Fifty-five human autopsied whole lungs were examined. Forty-six lungs with
cannulation through the main bronchus were distended with 2094 formalin, after clamping the
cannula for 15 minutes to six days, formalin in lungs was expelled by air at 10 cm H,O pressure,
then fixed with fixative-fluid containing polyethyleneglycol 400, 95% ethylalcohol, 4095 formalin
and water mixed in a ratio of 10 : 5! 2 : 3. In 9 lungs without cannulation, formalin was expelled
manually. The degree of distension of 46 of the 55 cannulated specimens was satisfactory (score
A : 42 specimens, score B: 4 specimens). In 9 specimens without cannulation, inflation was poor
(Score C). Good or excellent staining was obtained in 29 specimens (Score A: 10 specimens,
Score B: 19 specimens), but 3 specimens were not be improved (Score C). Both inflation and
staining were good in 21 specimens.This new method, requiring cannulation in the main bronchus,
inflated-fixation with 20% formalin and expulsion of formalin by air prior to the standard
Heitzman method enables both high quality staining and radiographs of the inflated-fixed lung
specimen.
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Table 1 Procedures for preparation of inflated-fixed lung specimens and their evaluation in 55 cases

. Score of microscopical findings of speci-
Formalin fixa- | Procedure of forma- . mens
Case No . . N ) Inflation score
tion time lin expulsion bronchial smooth muscles of
epithelium vessels

1 R A 1d ] c A A
L —_ - — — —

2 R — — = — —
LA 4d ® C A A

3 | R - - — — -
LA 2d ® C B B

4 RA 1hr ® L& ¥ 3
LA 1hr ® G #® i

5 R A 2hr @ (8 B B
La 2hr ® C B B

6 Ra 4 hr [ ] C B B
LA 4 hr ® ¢ B B

7 Ra 15 min O B " #
La 30 min @] B b 3

8 Ra 30 min O A A A
12 = = — = —

9 RA 15 min ) A 3 3
La 15 min O A B B

10 RA 30 min O B # 3
La 30 min O B 3 *

11 Ra 15 min @ A A A
LA 15 min © A A A

12 RA 30 min © A 3 #
La 30 min © A 3 #

13 Ra 15 min @ A B B
LA 15 min (@) A B B

(36) HAERSHE #53% $£115
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14 RA 1hr © A B B
LA 1hr © A B B
15| R - = - - —
La 1hr © A C C
16 RA 15 min © A B B
LA 1hr © A B B
17 RA 30 min © A B B
LA 30 min (@] A B B
18 RA 30 min © A 3 P
La 30 min © A # 5
19 RA 1hr © A 3 B
La 2 hr © A E #
20 RA 1hr 9 A A A
LA 1hr (@) A B B
21 RA 6d © A B B
L& 6d © A B B
22 RA 2 hs © A - 3
LY 2 hr © A 3 3
23 RA 4 hr (@] A & c
LA 4hr © A C C
24 RA 2d © A A A
L — — e — —
25 RA 4hr (@] A B B
LA 4 hr © A B B
26 RA 2d © A A A
L 4d © A A A
27 RA 4 hr © A - 3
L& 2hr © A H #
28 R A 4d © A E #
LA 2d © A 3 H
29 RA 2d © A # #
Lo 4d (@] A 3 #
30 RA 4d © A B P
LA 2d © A 3 3
3 RA 2hr O A A A
L - — — - —

1. Procedures for preparation of inflated-fixed lung specimens 4. : cannulated through the main bronchus & : not
cannulated © : expelled formalin by air at 10 cm H,O pressure keeping the hilum alternately on the downside or
upside. (O : formalin expelled by air at 10 cm H,0 pressure maintained by suspension from a string attached to the
bronchial cannula. @ : formalin expelled manually.

2. Evaluation for inflation A:good B:somewhat poor C: poor

3. Evaluation for microscopic findings

A excellent B: good (improved compared with the Heitzman method) C: poor (not improved compared with
Heitzman method)

# : could not be evaluated — : not examined

FH 5112508 (37)



1304 AR > A e 30 5 il el

Fig. 1 Formalin is expelled by air at 10 cm H,O pressure keeping the hilum
alternately on the upside or downside.
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Fig. 2 Microscopic findings of the specimen obtained by the Heitzman method
(> 400). Severe deformity of bronchial epithelial cells (Fig. 2(%) and smooth
muscle cells (Fig. 2(B)) and lack of cytoplasm, pyknosis were showed (7).

LD S5mm JEDEY & ES L 13 kVp,
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(Fig. 2) &MB L, TRDEREICHE - T3 EKE
ELT#ELL.
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Bl EREH & GRS FORIEIC D> v T
Table 1 case No. 12, 20 # w7 154721 |
DRIV ) o B RIS THE s o Heitzman
E & He U CHOE SR O Wb TR b L7 7,
2 DREBEIZIL RN ) > [ EWF R & O BARE 7 AHBY
PERLNGh -7,

& LTI AE A O Y% score B LLE
ThHh-7231 Ko 5 B, {HiBEo) Ik EA score
A L3Nz oid 21 FINTH - 72,

LI REm 2B 2 3R 3 5.

Fig. 3 (Case No.5) The specimen was not cannulated through the main bronchus. Formalin fixation was performed
for 2 hours, after which formalin was expelled manually. Inflation was poor (score C).

), (B Microscopic findings of B*b bronchial epithelium and smooth muscle of pulmonary vessels (%400). Deformity
of cells and irregularity of normal structure were less severe compared with Heitzman method. But slight pyknosis
and lack of clarity of intranuclear structure was found (1) (score B).

(40)
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#ir L7z (Fig. 3). #€2¢ Heitzman i & i M FE SRS DR TH Y, score A L FHWi L
L CAEX FRMmIE (Fig. 3(0) =I5 7o, MR AR MBS TIX, A LM
Mika (Fig. 3®) B2z HUIEH # i ol (Fig. 4() M FEfhMmiE (Fig. 4B) ok
MUIEEAERLNT, LEGOUENED L xRz, IEEFEEOELID 2o NS L B
5%, FT ORI ) BPIHLE OZREIE S 47 B 5865 i 41 score A X FHMIi L 7z,
» 1, score B & i L 72, (3) 23

Fig. 4 (Case No. 11) The specimen was cannulated through the main bronchus. Formalin fixation was performed
for 15 minutes, after which formalin was expelled by air, keeping the hilum alternately on the upside or downside.
Inflation was good. Radiographs of the specimen showed bronchi and vessels clearly (score A).

(a)(B) Microscopic findings of the specimen were excellent and showed cytoplasm and intranuclear structure was
clearly (1) (score A) (x400).

FRES5 11 H 25 H (41)
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Fig. 5 (Case No. 23) The specimen was cannulated through the main bronchus and formalin was expelled by the
same method as showed in Fig. 4. Formalin fixation was for 4 hours.
(), B Inflation and radiograph of the specimen was good (score A).
(©), (M Microscopic findings of specimen were not satisfactory, and resemble those those obtained by the Heitzman

method (score C) (x400).

R ) v BEE 4 RERIGATH, A=a—V R
SERICEEL, 11 & Feko TR E
EMTERZMATL 2. MEBRIEEFTH ) KX K
1% 3 BB T (Fig. 5A), B) score A & #Ffii L
Pz, MM AR 0BG T, SUF K BRI
(Fig. 5(0) *m& FimMbe (Fig. 50) UL
a2 b heeh B, score C & BEfli L 72,

4, £ =B
R EREARNEREICB L T, Laisy
Z{DWMERPLENTEL, LrLadrbIis
OFEEFEE LT, WMOBHREDRITS B Wi

FRLSF 11 H 25 H

S 7 & DR & N7 BIC B W T ORBEE R
tronizdpn b DT, LirdEERPFHHL
DHEREICZ LWL DTH - 229712, H§hliliofd
JE: [ 52 Hili % B\~ 72 radiologic-pathologic correla-
tion 5 %5k ) FBE & FESL | 72 @ H° Heitzman
ThHN, HEOFHEOHT, WERNMREEENM D
ERGEEZBAL, d=l) %/ 0) a—)LEFwun
7:Sills HEHEEHWTWABY, S LICHEEL I
Heitzman & O 2 58 &9 2R 2 0P ER
BENGREL, 274 2M0SKEESIC L 55
MZcREHZ L D, Mi/NEE I3 e & T 2 IiREHRE
it & EBOBRERIT L T 5199,




1310

F 2R REECT W BRIz k1, BihgEL
T OFEM L BEEHWEE L 2 ), UIP, asbes-
tosis 7 & DU F A MENlipe B HliHE,  BER% il
B, ikkE Vo fobke TR PL & L i
Do, il R O A A% Heitzman 3212
INTFoNLMBEEMZHNT, #HE{ SN
—C b ;‘5 15)-—20).

L LZahis, REORKDREZ, EARE
KIKETREE S N 5728, MIONGHEEZ L h
L, FOEDET %580, EWMEHSEOTEP
Tl = DAL PIEBIEE DAEE S 2 5 T 7229,
D& ) WRAE, FREMEED B v EEED
JGE{% L ~ )L T radiologic-pathologic correla-
tion iCEWTIRLTLOREEZEL Tk
7z,

LaL, Mgz Lo &3 Mgl TF
fichil, F T OWEMET MR EIE, REMED
BERRCE DR 2% 5 2 TREETH 3,
& Z 5 HEK D Heitzman 12 & ) 18 5 Lz {f
REEMBAIL, ZhsnrREnzHic, ik
RIS 38D & 1 B M B, MIRR - v o
P2ICTB AR Je b -, BIEME ) 48 51 %o i
WO 7 & OTFE LW FREE X 22 ke
%, ERRRIRIC & - TdAE T T & 2w
B -,

T & (2 MRS B D BECT B AS % V>, Heitz-
man BB - TR~ > BE % {7+ 2
Z&iz &Y, Fig 6 o < M IHIG 0 s
RoNsZ 2L 259, BEYRRE & v %
WMONE I BWTORFTH Y, Kk
el Conelva s, MRARY 4
L, Zonizsi=) > BERM»EL & 213
EHMETHLZERBHML TW29, 28K
ELT, RS & 5 2ok & lfigE iz, Bl
ADKEN=Y) > % +3ERT 52 & Wk 72
&, Heitzman # & DBEBIEHAELE LY, HE
AREELZLDEHEL T 3,

RELnMMomFIc BT FAEKIcH =
2—V EREET, w=) s HPHELC L
DHEER L 72720, ML ADRKRE#£Z L h
B HELRDMPRA LA 1 72, §E - TRIFc{h

(44)

Rt > fe Fe 1] s B

ol

WA

L3 g
{!

Fig. 6
of lung
(4) Inflated-fixed by the Heitzman method. Because of
deformity of cancer cells, lack of clarity of cytoplasm
and pyknosis, histopathologic diagnosis was difficult.
(B) Fixation using formalin for 4 days prior to the
Heitzman method. Microscopic findings resemble those
obtained with fixation by only formalin.

A case of well differentiated adenocarcinoma
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