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- Clinical Evaluation of Empyema Thoracis
—220 cases —

K, J. Nah, M.D.”, B. H. Ahn, M.D.”, B. S. Oh, M.D.™, S. H, Kim, M.D.”, D. J. Lee, M.D"

During the period of January 1979 to December 1988, 220 patients with empyema thoracis
were treated in the department of Thoracic and Cardiovascular Surgery, Chonnam National
University Medical School Hospital, There weté 167 males(75.9%) and 53 females(24.1%)
ranging from 18 days to 76 years of age. Occurrence ratio of left and right empyema was 1
:1.9. The underlying pathologic lesions of empyema were pneumonia(30.9%), pulmonary
tuberculosis(22.7%5), chest trauma(8.6%) and postoperative complications. In bacteriologic
study, staphylococcus, pseudomonas and streptococcus accounted for 26.4%, 11.8% and 9%
respectively, and 25% were not identified. Surgical treatment modalities were tho-
racentesis(10 patients, 4.5%), closed thoracostomy(132, 60%), closed rib resection dra-
inage(4.2, 6%), modified Eloesser’s operation{(37, 16.8%), decortication(27, 12.3%), dec-
ortication with pulmonary resection(6, 2.7%), thoracoplasty(2, 0.9%), muscle flap closure
(1, 0.5%), and staged pneumonectomy(l, 0.5%), The mortality rate was 2.3% and the

complications were sepsis(9 patients), acute renal failure(4), and paralytic ileus(3).
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2 A%Y 39d YA 54 2 WES FAFEAN
QANAHLE FREEAINE Yt RERE B
o] wA8§ 7+ rib resectional drainage& A] st
A, 2719 F49 3H0] gAY YA L] B
Mol A&sHE AfdE A FHAY pot-
adine(0.5%) € H7tete] WMEEM AL AP o

FEREe] A HRo] AH e B9 WES MM o4
A gAEN L FEmo] AT Hike] FEA ol ¥

BRSO Z oW B9l ME WIRHMEHOIY mod-

ified Eloesser procedure& A3t itiRigol
MeE A4 SeiR, MEEAY, WRKEN, WRETE
#eg Yoz sgoy MHMENA Sdde o
7} Forg Pl M= BYBRES A7 A YA
A4 7L BFE FANAE rib resectional dra-
inageW} modified Eloesser procedure® WA A}8)st
A3 AAGHI G BANME WEHERS 5
MHog Ajgpsix o, 65014 5o ¥ F4A
M KI5 M, modified Eloesser procedurex} BgRRER
T AgaschFig. 1).
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Frob7t 2231(10.0%), 155 154 Alole] Aolr} 42
#(19.1%), 164 ©]439 Ale] 15631(70.9%)2 A
QoM & BHAEE BYH(Table 1).
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Fig. 1. Therapeutic Algorithm of Empyema Thoracis
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Table 1. Annual Number of Treated Patients.

Infant({ly) Child(1-15y) Adult Total
1979 - 7 2% 33(15.0%)
1980 8 7 13 28012.7%)
1981 6 7 21 34(15.5%)
1982 4 7 18 2(13.2%)
1983 2 2 13 17( 7.7%)
1984 1 6 12 19( 8.6%)
1985 - 1 10 11{ 5.0%)
1986 1 2 14 17( 7.7%)
1987 - 1 14 15( 6.8%)
1988 - 2 13 15( 6.8%)

2(10.0%)  42(19.1%) 156(70.8%) 220

Table 2. Sex Distribution.

Sex Infant Child Aduit Total

Male 11(50.0%) 27(64.3%) 129(82.7%) 167(75.9%)

Female 11(50.0%) 15(35.7%) 27(17.3%) 53(24.1%)
2 42 156 220

g TANEE B follHE 111, Lozl
M 18:1, ARTANME49:12 ANH22E 311
o g v RAEH Yolrt 3748l Het gAe]
A gANE7} 3 9tcH(Table 2).

2% B

HEe 1709 oWyl 63:2%2 R EelND, Fol
2 2ol T RIS 2 YA FArt RER Ritol
o @ 3T TR BF T e vt 4
ZoAME ¥gol 19 o4 297} 13.4% A H Tab-
le 4).

3R

Rige] 918 BY, WEAA, FRETA, BN
B R 27, 53 olge] Ag =2 HAL MokHE o)
¢ R FeF HARAZATLE AFERLY Lo}
TollMe s de] 643 F 462(71.9%) 24 713
il 9ol a9 HEY, FRAPEF
Fol 4% BRI $A F olRot AATAME #HZ

Table 3. Location of Empyema,

Location  Infant Child Adult Total

Rt, 15(68.2%) 27(64.3%) 95(60.9%) 137(62.3%)
Lt 7(31.8%) 13(30.9%) 57(36.5%) 77(35.0%)
Both - 2048%) 4(26%) 6(27%)

Table 4. Duration of I11lness prior to Treatment.

Duration  Infant Child Adult Total
(] o] ¥lrAlwY = o2l x] © 2=

05}':‘;%: il Ji“: ]T el f“ﬂ %i:? Aw  15(68.6%) 20(47.6%) 33(21.2%) 68(30.9%)
2 9%, Y, B JYBE R 9 2BF g G3%) 140383%) 51G29%) 71(32.3%)
o A4 A= 2AE F D Y=o BIwo] A Im-3m 1( 45%) 5(11.9%) 35(22.4%) 41(18.6%)
e 73 6301(2.7%) 9 (Table 3). dm-ly - 2( 48%) 16010.3%) 18( 8.2%)

1¥¢ - 1 24%) 21(13.4%) 22(10.0%)
Table 5. Underlying Pathologic Lesions.
Lesion Infant & Child Adult Total .
Pneumonia 46(71.9%) 25(16.0%) 71(32.2%)
Pul. Tuberculosis 7(10.9%) 43(27.6%) 50(22.7%)
Post-Trauma 2( 3.1%) 17(10.9%) 19( 8.6%)
Spontan. pneumothorax - 13( 8.3%) 13( 5.9%)
Liver or subphrenic ab. 1 8( 5.1%) 9
Lung abscess 1 7 8
Malignancy 1 7 8
Postoperative - 7 7
Esophageal perforation - 6 6
Paragonimiasis 1 4 5
Osteomyelitis - 1 1
Unknown 5( 7.8%) 18(11.5%) 23(10.5%)
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o] 15631 F 4330 (27.6%) 2 7HF Wi & Qo
a hgo] s 253(16.0%) F5217¢ 1920(10.9%)
solith F HykFE §HIF 710 RIxE 73 7
1A H Table 5).

4. BB fEAK

Bk 24e 3EI(24.5%), $5(21.8%), 24
(20.9%), 713 2 AF(20.0%) T €A, &
Aot e 29(40.6%), 7138 2 AR(25%)°l,
AN e TETR(27.6%), $5(27.6%), 713
R A 5ol F FHo2 A% w2} ERFIN A
o7} ARAH(Table 6).

5.8 K &

AT HEg A8l HeloM mRER L Y
AAs =gdA 7 S Adsded 1653

“Table 6. Symptoms and Signs on Admission,

(75%)1 e 94 7°) F&= A2 558 (25%) M e
Fags Uit €A7TL X4 Tao] 583(26.
3%)2 713 i EA PFEHUL 21 HE2R2e FF
7 2630(11%) Q48 77 2030(9%) €Ut &4
olzdNE T Tl 3430(15%) 2 713 H 3
A dedRo AAdzdMe e R 29 54T
o] M A HEAUTH763, 34%). 27K °13] &
& 7gel 293l wAsAd (2ot 3, 4 26)
ojaztdel o A3 a7 ST 48 A7t A
R2Eog, o] AL WA NFE=st X3, N8 A
A= olz Y H(Table 7).

6. B A Rk

FAAVAE F 6402 TE AN WREH
g &9tk 2% 999 BRI E NEZHoE 3
o e ANHREY 4FME ZHHQAT A

Sx. & Sings Infant & Child Adult Total
Dyspnea 11(17.2%) 43(27.6%) 54(24.5%)
Chest pain 5( 7.8%) 43(27.6%) 48(21.8%)
Fever 26(40.6%) 20(12.8%) 46(20.9%)
Cough & sputum 16(25.0%) 28(17.9%) 44(20.0%)
Pus discharge 1 12( 7.7%) 13( 5.9%)
Abdominal distension 3 4( 2.6%) 7( 3.2%)
General weakness 1 1 2
Hemoptysis - 1 ] 1( 0.5%)
Asymptomatic 1 4( 2.6%) 5( 2.3%)
Table 7. Bacteria identified in Empyema Fluid.
Organism Infant & Child Adult Total

G(+) organism '

Staphylococcus M4 24 58

Streptococcus 4 16 20

Pneumococcus 3 8 11
G(—) organism

Pseudomonas 3 23 26

Klebsiella - 12 12

Serratia 1 11 12

E. Coli 1 10 11

Enterobacter 1 10 11

Proteus 1 6 7

Acinetobacter 3 4 7
Mycobacterium tuberculosis 2 13 15
Paragonimus westermani - 5 5
Not identified 13 42 55
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@592 XU 6093 fololA MR WMEEER
€ ANeata] 457 (70%) N AR A 89 (12%)
Me R SRHS, 3B3UB)NME 53 FAA
3% RS AFHAT. o A2 AW 43 M
BRE RES T4 3 WK vE2 U8 MBHE
e gas syt 3% 29449 24 s o
A W Z o] I = o MYERE BYIATH

1563 &) A @A 78 (4%) NN REALHE 3
of po] AU 150F A PASAR MEHETHS
Algsted 2% 803 (51%)NA EASHJeH 993
(5%)L AIFstAY e weos AL, 33
=R Ftd BAE 6398 rib resectional drainage
%& modified Eloesser procedure® Al %)
319(19%) 4 ZAHAY I JBE e FHFo)
I 33dMe MEZEMAST dAgEed 253
(16%) 90X A=Y 83 (5%) A& A7t 83
7] grolx ePolM modified Eloesser procedure
g, 2904 IMEFHNE, 184 muscle flap clo-
sured Al B3R WREAFFES AP 38 F 19
£% 6333 KB WHRIESL LA 3t staged pne-
umonectomy & | 8] 5151 th(Fig. 1).

AA 8AE EM8) 2 wEEHTes NF8 A

Table 8. Treatment Modality of Empyema.

74 108 (4.5%) oo™ MR WEREHRE 33
g 73971 116%8(52.7%) 22 714 BT WM R
TE BURHZ $HE A9t 289(127%) 22X
oF 70%9] FAtelA vlnA #Fe ANTHEF) A X#
Hadou unia] 30%(4 R 42%) 14 rib resectional
drainage, modified Eloesser procedure ¥ 5§ aHz
#& Al (Table 8).

&F 259 gEo] 19 ARG = HE
Fo] 99, 84 ARA 48, YA AF o] 43, £F ¥
A 239 H(Table 9). B EF 5o APgsida 21
Hoze ARA 29, HY¥F 29, TFRH 1]
SAtH(Table 10).,

N.x% &

Riweol & MEEo) TGN HFE =, B
o M e B}l oet A ] xpol7t e Wee-
se 5¥2 Bk#e ©|Fo] 1.0180]4, WY F 7}
5000 cells /mm?e}-d, @eix]7} 2.5g /dl o] 2
& BRIWe 2 Feodg oy Vianna 9L kel A
o v Fe] FAdoi WY T 7} 15000 cell /nde] 4,
S X7t 3g/dl ©j4, pH7F 7.0°13, glucosexl7}

Modality Infant & Child Adult Total
Thoracentesis 4( 6.3%) 6( 3.8%) 10( 4.5%)
Closed Thoracostomy 45(70.3%) 71(45.5%) 116(52.7%)
C.T. ¢ Open Drainage 8(12.5%) 8( 5.1%) 16( 7.3%)
C. Rib Resection D. 3(.4.7%) 1( 0.6%) 4( 2.6%)
Eloesser Flap - 37(23.7%) 37(16.8%)
Decortication 2( 3.1%) 25(16.0%) 27(12.3%)
D. ¢ Pulmonary R. 2( 3.1%) 4( 2.6%) 6( 2.7%)
Thoracoplasty - 2( 1.3%) 2( 0.9%)
Staged Pneumonectiomy - 1( 0.6%) 1( 0.5%)
Muscle Flap C. - 1( 0.6%) 1( 0.5%)
Table 9. Complications.

Infant & Child Adult Total
Sepsis 2 7 9
Acute renal failure - 4 4
Paralytic ileus 3 1 4
Respiratory insufficiency - 2 2

5(7.8%) 14(9.%) 19(8.6%)
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Table 10. Mortality and Cause of Death,

Infant & Child Adult Total
Hospital death 11.6%)  4(2.5%)5(2.3%)
Acute renal failure - 2 2
Sepsis 1 1 2
Respiratory failure - 1 1

40mg%°l3tel AL} LDH7} 1000 u /Lol Aelny, A7
S ZAM] RN A 52 mwo = A olaigcl

BWe FPBEE N2ty 2% 2 JEBYE 9
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+E MR CE TR .2 Y American Thoracic
Society(1962)7¢ll o]a} MBwol <13 ok 2 B
me] Hgtel oe} 3712 EFan Utk FAVA, W
Kol HAF AAL B Mok wEr B #§
HE47F Hoo WY 471 @1, LDH %7} ¢eon
glucose X7} Fdeln &4A HRA e F3E &
UE A= WK A3 Bolx, oA A, Ak
278 54 Asly Agos gAY WY S
Z712 #E7) ¥3 glucose X7} Bolx: LDH7}
718 Bl E o] fibrine] A3t limiting
peelS WA oo} 48 s, nFA7 3, BA
71N Hkiel FAEol 75%/24M3 oldol:,
pH7} 7.0018}, glucose X7} 40mg /diolsto| 2 By
o BEs NAE3 HEA PRol Axe) Y B
Z2 e AI712 BE 465 THA7E o) 8§t}

LUl RIS AT E FY, P9, 0 2
o] B3l o3 JdHF 22804 32# Alolo]m &
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9 ol P2l B & ¥ FReAte] wiy
HEdo] olghge] ¥ R T3 BAJE Rez 2

L Kl
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FEd Y H9 BINS] YANSE B P9 30
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Biwel AL HA PO Y 2%, AEF 9
7%, MY 2Evl 42%, o= MY 431%, ALY
20.5%, AT 2K} 157%2 289D, AASL 9
g 32.2%, A 22.7%, A3 FHF g Ho)
8.6%% 20 AEE FHFd A% @mige 72(3.2%)
2 Y A8 BHh Aole) Ao 23 HPo)
ol Eten] Agle] Aol HAd o3 RisL
FoldME SAY Ao M Yo} Lo
AME R9E 60%, o1& 36.7%E % vy 2
AAEE 27.6%2 71 Ekor} o] M) B 39,
7% Bthe Rskth ok olAE ol Y B
A7t gobe AE vehiyg AR 2asn Qe 4
9¢ Bed Z0n ¥ 4+ YA

BREYE HEH RS 7Y, 2d 2 5529
$€ 72 32890} 2YHY Aed F2 5 ET
P T2HAEY ol N4 0, WK Y
of ME F9 % YA Fojo] A% )% Nz
Azt

YAFoZE F2ol9 BS grEe Y7o %
X4 Faolets Bl Quisee xziel 73904
%= 53%Z 7bE wRkon, A48 FEL oA 25,
5%% 23 w2 zAlAMe @A 6%0) B3
A, HANME T4 TRel BROY 57 S
HR¢ 2% 479 vlgo] Eold RoE Ho}l g
AA gl Y WA Z7hst 25 el % A
o2 ARET £ ZO S AFNIEAIN 7 &
Ao| 5081 37318 Roan Y AANES AL
5% E AAFL B2 E F Qe ol YA
MAF wekel AW, A2 fHe BR, Aol A
A7 wiF A Fol 2 WJAo 2 AztwEc)

% NEY 2L NP AA, 2de] 24,
HR, BigkES 2F, FERS AA ¥ BFAY B
o ¥Fo Ay Ao wet xlol7} Aok SR
WAME AT YA Toisl MEEH L HER
WEHERC 23 HROS B2 N FH} Wit
RIS E Bxte] AN, FEREe] 27, HARY
W e, SES WBE R0 g X8 uhye
Aeg 22 steRel wigF Tk tols] AsoM
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ETA ol 2P B HFE SAA T4 B
PR REFEHRZ A= Wl HEFRS 23 7
2= AY gleyv H. influenza, f-hemolytic str-
eptococci, anaerobes o o]% RS 54 77
o o% miwde 29 ohEHq REY B AF 2
FAE 4R peeld V57 o YutA A A gl
A vrgEA] gong HIde LoldlAE HEF5 ol
He ASode 27 Bl HEFRS Fstn o),
284 wWE ke 3N FE 3-7AE T AN
7 En wANAE KEWE WK 2 g
ol A¢4H HEE dndeg 2y 79 AIFd o
F Aoz vaHD Y AT A7 TEAH
% RIS 29| o8& WEH WEEH 2 MES
Fol 2% 24, FFA A¥o] My od, MEY
o FHzow WEH WBE/ TASE Ao 2
g 9l

Aol ALNE 2] % BRI 50313 28
mmEwdl 2z, 21 e MARX WE HEM o3
Nastgon MBHERS 14804, 1138 mod-
ified Eloesser procedure &, 23 oA MR K-S
NPt WBERHKS 2 282 g 87N &
g AAND HEREMRS AP 19 82
A 6dF $2 3 sgsl ZUA V12X BT
ol % ES RWREST At FFFSHNE 4
e 1 AR HFY Aol A & HEYE
ute] desla & F 71/AE AEDR 4-0 sk
2Eaac S A £ A9 E At
A utg] 23EH 13 £ BHL, UIYE A %
€ MEste As L WS AASRGRR, Bxbe
HAE Aol AAA A Eegglo) &3 HYUsA
=

B Huste RIS YR H-E R ¥Hd
wet st gukHo e SRURMKFA 2—-13%,
REET SRR KE Al8A ASEHQ Ml g
FEL 5%AEPZ EHT Ut EBAE € F
Z7]0)8 o2 £eA 29 ¥ 712X Ry
A WERY S ¥4 Fdd sted, R
Z8% AR E 94 Ao 83 A7l QY K&
LHe Ax FA4A oot MR WE HRHES A
getn BPFIE gln AAGH7 A=A HEBg 2
%5 muscle flap A1 &0, AAGei7t BF31A
modified Eloesser proedure@® A3 %t} BPF7I 2l

= ASd AA st FE539 myoplastyt ome-
ntopexy& Al#stn ¥3¥ Z$A AN modified
Eloesser proceure & A A1 gr},

Azl AL dMHE HURE 24T FF 7HF 5
3ol = modifed Eloesser procedure& A3t
1#HMs KR RFES 9.2 muscle flap pro-
cedure & 131 A 83ttt Muscle flap procedure &
AgE B e A HEg V18A §FFeE £
BTEORMS B 822 N&HQ FEpEo] Fot
2lo] Fuj2 L o] &3te] S il Fxcth VA
ZoM FEAAY SKREARLAE v AT F
Z A9 5322 A= KRS A4 £F B2
= Fu71gely RS ALA glo] AU o
=2 247 ol ¥ aAdAME modified Saw-
amura thoracoplasty® ¥ omentopexy? % Al

&3 glch
V.& &%

E AddsEe FRgadMes 19799 19%H
19883 12974 2 104 F¢ 22038 & R EAE
AgsAes 2 MEKARE EAH L2de e 2
=3

1) 14 ol&dtel dfole 10%(223), 14A 154
Atol gl Aol 19.1%(427), 154 o] 3] A EAte
70.9%(1568 ) el A,

2) Bydle AMBxelA 3.2:1(8 16798, o 53
)it FfotlleE 1:1, Lol HE 1.8:1 ©]
A3 AAoME 4.8:12 Volrt FrtslEA FA
28] vl go] FrlstAth

3) 8 FRo2E TE2T(24.5%)°1 7+ Bt
3, FE(21.8%), TER 2%¥(20.9%), 71A +oI
=2

4) 9 RIS ¥1E 1.9:1(143: 73) o1tk

5) Riwe) ¥ B HFol 30.9%(68%) =2 7+
ok AN 22.7%(507), FR&4 8.6%(19%) 2
Folit,

6) ¥FL staphylococcus7t 26.4%(58%)= 7}
A @st3 pseudomonas 11.8%(26%8 ), streptococc-
us 9%(20%) oo, YAFE 72T & fud
73S 25%(5530) H k.

7) ZE g2 3 H N8 E AREged tho-

- 1219 -



racentesis 10, closed thorcostomy 1323, closed
rib resection drainage 43|, modified Eloesser’s ope-
ration 3738, decortication 2738, decortication with
pulmonary resection ©] 63, thoracoplasty 23,
muscle flap closure 13 R staged pneumonectomy
131 g ot .

8) A EL 23%(58)R T, 319 YHFeze
HEe% Qaﬂ_, 4 A% 43, olulg As)Fo] 33
4t
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