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W1 blunt costophrenic angle Lsmumu'mﬂ'm 200 {aRARg

Tmﬂﬁﬁﬂ%LLmn'mzﬁﬂwﬁm@'@ﬁuﬂ@mLflu 2
ﬂ@:ﬂuaj 7 A4 transudative LAY exudative pleural effusion
feanniszRiinazwavenfidu filas congestive heart
failure, nephrotic syndrome LAY cirrhosis fiundag bilateral
pleural effusion T‘ﬂm@ﬁ@mﬂu transudative pleuraLeffusion
ﬁﬂ'ﬂu‘*ﬁqqmn u?‘#@ﬁﬂwimﬂ@mmmmvmﬁwﬁﬂuﬁm
Lﬂwuﬂﬂmwmmnuiﬂm&m (1 exudative pleural
effusion Funin ﬂ’]‘é‘l‘ﬁﬂﬁ‘é‘[ﬂi'ﬁﬂ%ﬁﬁ@x‘iﬂ{]u[ﬂﬂﬁ‘a‘LW‘r]LL?;lﬂ
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ﬂﬂﬁ@ltﬁﬁ@ﬁfﬂ'ﬁ%ﬂu exudative pleural effusion slavily
taadiatjutlentineadn 6y exudative T Light's crite-
ria mnndw’?mvhﬁuuﬁﬂumu% A9UN1TATIANIY
umﬂ{]umm@@uwummﬂmLW@‘bnLmﬂ transudate L&Y
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¥ protein W&z LDH (Light's criteria)  fasfuadialallgld
1734 routine

N9 serum - to - pleural albumin gradient Tunnguen
transudative WAL exudative pleural effusion’ aziltseloml
ugftlae congestive heart failure wimummuﬁ&mqvm
m@m‘l‘u pleural fluid protem qwumu Light’s criteria
usteen) udalalld exudate Favinlinisuilanatiowannld

AN specific gravity 184 pleural fluid 3mlAgY hydrometer
Lmuummm‘lﬂmmﬂ transudative WAY exudative pleural
effusion finsannendenanazilaauulaslilany protein
Ty pleural fluid G specmc gravity 1.015 (protem 3.0
g/dl) LLmﬁqquuiuuﬂu‘lmum@m refractometers 711440
specific gravity uu calibrated 19LW@1‘HQ@ specific grav;ty
’Q’mﬂ’&’&’n“’ m‘l‘wmmmim@qrnqm'mlﬂu@ia muum
Haudm protein AN pleural fluid WNUNITATIY specific
gravity*
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#A1919% 1 Normal composition of pleural fluid'

Volume 0.1-0.2 ml/kg
Cells/mm? 1000-5000

% mesothelial cells 3-70%

% monocytes 30-75%

% lymphocytes 2-30%

% granulocytes 10%
Protein 1-2 g/dl

% albumin 50-70%
Glucose = plasma level
LDH < 50% plasma level
pH 2 plasma
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Pleural effusion

M1519% 2 Diagnostic tests assessed for identifying an

exudative pleural effusion’

Light's criteria (positivity of any one of the following)

1. Pleural fluid LDH > 2/3 the upper limits of

normal for the laboratory’s serum value or

2. pleural fluid - to - serum LDH ratio > 0.6 or

3. pleural fluid - to - serum protein ratio > 0.5

Serum-to-pleural fluid albumin gradient < 1.2 g/di

Pleural fluid cholesterol > 45 mg/di

Pleural fluid - to - serum cholesterol ratio > 0.3

Pleural fluid - to ~ serum bilirubin ratio > 0.6

Iunau transudatwe pleural effu5|on m??nmimm
Lﬂummmmﬂuu’ﬂu‘nmLﬂwuﬂﬂmm‘uuim transudatwe
pleural effusion euwwuié”luuee 11 urinothorax ‘IN’%N
anwm:mmqm@ transudate Vm low pH AL
Tunsilfasdal¥imsaa pleural fluid/serum creatinine ratio
Faardldnannnndn 1°

ﬂnmummmm@m‘lwnmLﬂwuﬂ@mmwmﬁvmq
‘uwnn‘l'mﬂ@ Q nau 'd?‘mmu’mmqq LL@’J’Q\W]']H']‘J‘F]?'JQ
Vl"]\iﬁ'ﬂ\i'].]ﬂ'i.]ﬁ]ﬂ']? ‘lum‘mwmmwummwmwu
ANWOUTYU m?mﬂumm supernatant lavsequ d1la
wanaIndu empyema‘NLN'ﬂﬁu cells azmnAzNOW 0N
supernatant ‘qu anaLili chylothorax 139 pseudochylothorax
luchylothorax UszARdnidudaumaunsaaliwy cholesterol
crystal AMNEZNBU, AIATIA triglyceride 11 pleural fluid >
110 mg/dl° Tuns i triglyceride 11 pleural fluid HAa]
923N 50-110 ma/dl 1@ama9a lipoprotein analysis aay
WL chylomicron T chylothorax ARV chylothorax eun
Iymphoma,y metastasis, trauma, lymphangioleiomyomatosis
LATUNIATI LA MR dauanime s pseudochylothorax
UredminaziduniAaudgIuNINngn 5 T 1 tubercu-
losis WAY rheumatoid arthritis an‘l:rmem@uuﬂemvum
LLQVUWGﬂNNWuu‘NNWLﬂW”

mﬂnwm”mmnLﬂwuﬂ@mumm m?@”ﬂu@ Het
fHet < 1 % ugnednlifiaaudrAtyneadds o1 Het >
1% Inwulunnay malignant pleural disease, pulmonary

low glucose

emboli ¥78 trauma induced pleural effusion i1 Het > 20%
(V9e Hct Tu'nmLﬁﬂuuﬂﬂmmnﬂfa’lﬂﬁ‘mu\i‘ﬂmm’m
dudvaaaden) Fa908 hemothorax epaslaviaszing
aan (ICD) nﬂ‘r'm
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fnhiinsaiindumiu Snisdannsinaide anaerobic
infection lu@@ﬁuﬂ@m Sndnawdutlaainzaziisda
urinothorax

Iun@mm exudatlve pleural effusion N1IRTIAN
umﬂgumn’]m\uwnwm?mﬂ@ B39 cells WAL differ-
ential count muﬂumwmwmiﬁmamammm’m Nt
UATIIALEY NN9NT I cells @auluniflu polymorpho-
nuclear leukocyte w3a Iymphocyte azaae Tun19naNTUn
d\‘im%m‘lu‘nml,ﬂ'wuﬂ@mmmmu‘lm’amqmm ﬂwi'allﬂ
cells F1u7 foranulu pleural fluid i eosmophll Fain
NINNGY 10% FENIN pleural fluid eosinophilia Tainay
wi'lu pneumothorax, hemothorax, asbestos, drug reaction,
parasite, fungus, chromc eosmophnhc pneumoma LAY pulmo-
nary embolism mfakuﬂwnmmwuﬂe ANNANMIUL eosi-
nophil predominate, glucose < 10 mg/d! , pH < 7.1 ,LDH >
1000 azifludnunuzianiz vy 18y paragonimiasis'® WAL
Churg-Strauss syndrome"

fi7lu exudative pleural effusion Wil cells doulvn)iflu
polymorphonuclear leukocyte az1ND acute inflammatory
process édﬂ’]@Lﬁﬂ@’]ﬂﬂ’]LMﬂL‘ﬁu pneumonia, pancreatitis,
pulmonary embolism, subphrenic abscess, early tuberculosis
LLm'mmMQu‘lum'mLﬂumn parapneumonic effusion AN
bacterial infection mﬂ@@uu@ Lme'J"mﬂmq'a@nLﬂu
7 §nenus edeRansI N AR aR 3 "Nmm@"
newdnduanwurle Tmeqmnanwmzm‘lwnejmeuu
Uandildnwouzunues , e gram stain wWuLEe, pleu-
ral fluid glucose < 40 mg/d! VR pleural fluid pH < 7.00
AY9YN intercostal drainage (ICD) ¢ pleural fluid pH B¢
¥1914 7.00-7.20 ¥i7a LDH >1000 81474 ICD wzavin serial
thoracenthesis 114 1CD udafinnsmevauesd 14 15au

ST TN R NS L dlear yellow fluid waziNnn
vineentiaendn 50 ml/day Tunscif laimevauamdald ICD
11 2448 F2lua Tapfiansounannannsmneediiaue:
Wnasdilen medﬂﬁmﬂ@%quﬂﬂmqﬁuL%w?mﬂu
mulﬂloculated pleural effusmn AT ultrasound pleural space
(3} dqua’mmmmﬂuuﬂﬂmmﬁ L‘H@"ﬂ’] famgaany
multiloculated pleural effusion TmJLm‘EN ultrasonography
a9l ICD e drainage space fvian vield intrapleu-
ral fibrinolytic agent™ (streptokinase 250,000 U 14 normal
saline 50 14 100 ml lzmﬂﬂ‘lwnml,ewuﬂﬂm clamped &gl
ICD 1-2 Falue udaaes mmuummmﬂumm 14 Ju
daadrreianaanaiaIn sun litnfeald streptokinase
luﬂ%\‘lc"i'ﬂ”] 1l AadranfludedliaraRansanlid uwokinase

FEUATUNTNTENS 2541; 13(3) o Srinagarind Med J 1998; 13(3)



oo an

M FHoNdana e Wipa Reechaipichitrul

o L . .
A1519% 3 Classification and Treatments Scheme for Parapneumonic Effusions and Empyema™

Class 1:
Nonsignificant

pleural effusion

Small
Less than 10 mm thick on decubitus x-ray

No thoracentesis indicated

Class 2 :
Typical parapneumonic

pleural effusion

More than 10 mm thick
Glucose > 40 mg/di, pH > 7.20,
Gram stain and culture negative

Antibiotics alone

Class 3:
Borderline complicated

pleural effusion

7.00 < pH < 7.20 and/or LDH > 1000 and
Glucose > 40 mg/dl,
Gram stain and cluture negative

Antibiotics plus serial thoracentesis

Class 4 :
Simple complicated

pleural effusion

pH < 7.00 and/or glucose < 40 mg/dl and/or
Gram stain or culture positive
Not loculated, not frank pus

Tube thoracostomy plus antibiotics

Class 5:
Complex complicated

pleural effusion

pH < 7.00 and/or glucose < 40 mg/dl and/or
Gram stain or culture positive
Multiloculated

Tube thoracostomy plus thrombolytics

(Rarely require thoracoscopy or decortication)

Class 6 :

Simple empyema

Class 7 :

Complex empyema

Frank pus present
Single lowle or free-flowing

Tube thoracostomy + decortication

Frank pus present
Muttiple locules
Tube thoracostomy + thrombolytics

Often require thoracoscopy or decortication

% % . ] 173 & = o
wnw)  8unnleF streptokinase HlANa F9RANTUINN

Aalu nnawy cells gaulunily small lymphocyte Tu

thoracoscopy with lysis of adhesion, open drainage VB
decortication Mam L (U@t 1) luszmalnanisld
intrapleural fibrinolytic agent £9luunsuane @’]@Eﬂ%LW?D:ﬁ
streptokinase NTNATUNWILAE daeldtuananie favu
ATNATOUN 1A mtrapleural streptokinase lumﬂ'mmmw
‘V]'JLL‘]JLLNLWN’]“’@NW@“’VI’]N’]?N’]W@

1 exudative pleural effusion cells dauluniilu
lymphocyte (lymphocyte > 50%) az1l4iie chronic inflamma-
tory process mmam’qu‘l,my' 94% azTl1AaNN tuberculosis
WAL malignancy™ (mmﬁuq w1 fungus, chronic inflam-
mation) %qmmﬁﬁmmmmmﬁﬁ@f{iﬂiﬁmn pleural biopsy

BUATUNTNYAT 2541; 13(3)

exudative pleural effusion uda1iaTa89n13vn pleural
biopsy gl caseous granuloma A@1N pleural biopsy
wamaI U tuberculous pleural effusion (fiu granuloma
anawuann tuberculosis, fungus, sarcoidosis, tularemia)
:ﬁlx‘mwﬁﬁ pleural biopsy #uNT030A488 tuberculosis 141 60-
80% WAOIMFINAL culture 2D biopsy spemmen azlg
wamﬂu 90%15 mumm@u AFB mnmlmmmwu
ﬂ@m‘lﬁ@mmwum‘au@ﬂmn‘e NITNNY Lmaqqnuﬂummm@
uuﬂ@mwummuuﬂmm 25%" Favhu mMitiadednile
Lﬂwuﬂ@mmwmimﬂ@um\imml,mlmmmu 68
?ﬁﬂ@’WWQLW’] L‘I]ﬂ“ﬂu ﬂ@wummwmmwmﬁ@uq ‘V]
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PATIENT WITH PNEUMONIA ?? PLEURAL EFFUSION

Is posterior costophrenic angle blunted
or is either diaphragm obscured

Yes No
Bilateral Radiograph
decubitus suggests

loculation

MR

radiographs

Thickness of pleural

fluid > 10 mm i
i i Treat Ultrasound
Yes No pneumonia

? Fluid
Diagnostic thoracentesis T /
T No l
Yes

Any of the following present ?

Thick pus
Positive Gram stain
pH <7.00
Glucose < 40 mg/d|

N

Yis L
Tube 7.00 <pH<7.20
thoracostomy or LDH > 1000

I V. T,
N |

Yes Consider chest Continue
tubes or serial treatment
thoracentesis

Continue
Intrapleural streptokinase
Response ——» No
Yes Thoracoscopy with lysis of
l adhesion ——p Response

continue

vy

Open drainage or 4—— No  Yes

’

Continue

gﬂ‘?i 1 An algorithm for managing patients

with parapneumonic effusions'”

i lANade ds9msadn 19y PCR for TB', Adenosine
d”eammase (“’ﬂﬂu tuberculous pleurisy AWl ADA-2 LWM
1w %38 total ADA > 70 ULL) , Interferon” (11101 200 pg/
ml) @9 sensitivity LAY specificity U89 test ﬁ"m%\i cut of
point 184 level AsaIiinTsAnEsall UnFuda tubercu-
lous pleurisy A 1EW N3N pleural effusion AUIEILEY
1 nely 24 ew usitlszanns 43% 2egilaaazndy
W active tuberculosis T 7 117 Favhunnsinm wbercu-
lous pleurisy fiatlasiunisiia active tuberculosis AN
W1 doulnnjudaldazanasnialu 2 ddad wdslden
antituberculous drugs WAL complete resorption el 6
&af n9l9% corticosteroid Fanfiuen@uitulsaiung
mumuwudW:mulﬁizumagmmmﬂﬂuiﬁ WAZLIAN
299 pleural fluid resorption AUAY WFANATLAA pleural
thickening 'lunzﬁw?ilﬁuazhﬂﬁ corticosteroid Tumnaiu?
finananndinegutlu tuberculous pleural effusion FAnaN
delayed type hypersensitivity (Fanan tuberculous pleurisy
fannawuwm tuberculous pleural effu5|on quimu@ﬂﬂﬂ
tuberculous empyema’ mam:rmvuﬂu%mm‘ﬂumﬂ@mw
m‘m@‘wu'ﬂ"u@m&muﬂuuummmmmwuL‘ﬂ‘mm‘[m‘[mﬂ
AFB stain A1UQUUNINNNE nﬁiiﬂwﬁﬂuimﬂquu 14ANATN
N5 antituberculous drugs WRAERANLTIUGRIVIN intercos-
tal drainage WATANAAIVINEAILNITNY decortication,
extrapleural pneumonectomy WaY thoracoplasty

lymphocytic exudative pleural effusion mma@'qu&mnj
uananiuann tuberculosis wda Anngumikinyuldies
fa malignancy ANWRIBY malignant pleural effusion 75%
HIRNNTUAA NETUAIUN LAY lymphoma™ N19RATIA
WU bloody pleural effusion Tunsdiilalfl trauma Isfiinde
malignant pleural effusion nsARadazlfann cytology WAL
pathology a1n pleural biopsy Tnein1satiadeazldann cytok-
ogy ¥NN31 pleural biopsy L'fi’ad@’m 50% 983 malignant
pleural effusion parietal pleura £a1gN involved® Fravisly
ﬂ?fﬁﬁmﬁﬂ malignant pleural effusion A2944 cytology LAY
1 pleural biopsy WASHNUINAIATIAAINGETT 2 a¥q udn
il l#AmauAIIvin thoracoscopy® Haazanunsoinade
16 87% @21 tumor marker 14 pleural effusion LB
carcinoembrionic antigen (CEA) Nﬂhlm’m routme Lu’admn
a1aazwUldlu benign effusion A7 wanaINudilasdil
52AUT89 CEA geisinazmsaanuiaadnziilng cytology
agjuAs”’

mimq%u’] mnm'lum'mLuwuﬂm’Lu‘EmmaTm
find 1y rheumatoid pleuritis™ Fawuild 3-5% vaspuld
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rheumatoid arthritis &aulmeygiloadnidumanig anmny
L@Wﬁ‘“ﬁlwuﬁﬂ exudative pleural effusion ﬁﬁ low pleural fluid
glucose (luszazion glucose m@mium n1IATIR serial
pleural fluid glucose mwmWm‘“mummmmn@”mmq
40 mg/dl) N19MTIA Rheumatoid factor (= 1:320) WIBNWL
Rheumatoid arthritis (RA) cells® azdqalunisatiade lu
chronic rheumatoid pleural effusion a1awuLilu pseudochylous
pleural effusion 8 T lupus pleuritis 3NazWU pleural fluid
glucose HINNIN 80 mg/di® N19MeIa ANA titer T pleural
fluid > 1:320 938 pleural fluid ANA / serum ANA ratio > 1
Inenarnzingiu homogenous pattern® azdiag lun1sitagy
wazluunemeanaazwy LE cell 1 pleural effusion™
N1TRTA pleural fluid amylase u exudative pleural
effusion ﬁ"l@\‘mfﬁﬁ upper normal limits U483 serum [TWL
ol 3 nazAe pancreatic disease, mafignant pleural
effusion WAL esophageal rupture Im.' 10% 84 malignant
pleural effusion Azl amylase %u Tauanann pancreatic
disease Tmﬁmmm‘-\@ amylase isoenzyme a¥iilu salivary

type32

pleural effusion @11 pulmonary embolism anaazwuLtiu
transudative %38 exudative pleural effusson ‘lumqmﬂfm@
wuiilu bloody pleural effusion™ lunsifissdanaziing
71 ventilation-perfusion lung scan LAY pulmonary angiogram

“ma’lummuwa

mnwnmfammuumwwmﬁm?mfmwumwum
ﬂnmmmmwnm’lmmm@umﬂ@mmlummmunm
mf;m?ﬂimﬁﬂmlnﬁm\‘imm”lﬁ @‘Tqms’mﬁ 4

mﬂLLmN'ﬂfawmmﬂuﬂummmwmﬂ@mmmm
m”nmmimummmq nstnusyiRuasAmaianednagiy
ananaavuanlsauveteanllls Tnaianizlsalungu
transudative pleural effusion L?']@W%Wﬂ’]ﬁm:f’]l,l,aﬁm
Anglong LLm’lummwimm‘l@ AsiazInaNneaite
‘mmJ@mmmm@’lunimwmm’lu‘nmmwuﬂﬂmmnm
Wandsdilanyin lateral decubitus mmummnmﬁ
10 un) wazgiaelldnmeidensendigazdanlunig
Aady  nirmsranatiesdumEnasaasdenale

a : ) .
AN919N 4 Useful test in the evaluation of pleural effusion

Test abnormal value frequently associated condition
Red blood cells, per mm?® > 100,000 malignancy, trauma, pulmonary embolism
White blood cells, per mm? > 10,000 pyogenic infection
neutrophils, % > 50 acute pleuritis 7
lymphocytes, % > 90% tuberculosis, malignancy
eosinophilia, % >10% asbestos effusion, pneumothorax,
resolving infection
mesothelial cells Absent tuberculosis
Protein, PF/S* >05 exudate
LDH, PF/S* >0.6 exudate
LDH, 1U* > 200 exudate
Glucose, mg/d! < 60 empyema, TB, malignancy, rheumatoid
arthritis
pH <7.20 complicated parapneumonic effusion,
empyema, esophageal rupture, TB,
malignancy, rheumatoid arthritis
Amylase >1 pancreatitis
Bacteriologic Positive cause of infection
Cytology Positive diagnostic of malignancy

* PF/S = pleural fluid to serum ratio
+ U = concentration in international units

AuATUNTIYMT 2541; 13(3) @ Srinagarind Med J 1998; 13(3)
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d o o : L sy
L‘HN’)%'&NLW@M@ﬂLﬂﬂ\iﬂ’]ﬁ"&\iﬁ]i’JQU’]\i@E]’]\W]iNNF]’J’]N

aduielifes@e A ldaaisaulae Wdiauss ol

1w dwnnTuuidladnify transudative %3e exudative pleu-
ral effusion N17MT9R LDH LAY protein azdagluntsuen
NNITAINEIT mmmmmﬂu transudate A< tiTAmA Ul
Vl@'”mmfm@m\i@umfﬂ fuaiflu exudate A2736) cell count
uay differential count 3 du polymorphonucvlear Ieukocylte
%38 lymphocyte predominate Waazlfintianndeatie
WulandemnsaadinianLarlin1sfnen ldetinamunzas

vugﬂfm@ﬁmmwuwammummmLLmrma”Lstm
mm'm_lwnmL@um@ammmmm‘lummmwmﬂ@m gilae
nabuummmmuLﬂu‘i"ﬂvmmnmﬂwmmmmmm@
um‘lummmwmﬂ@mmn’numarmmmmqm‘lu’nm
LEI'EJWJL]@WZU’WJSJVNV]’] pleural b|opsy JnsAnenuan
Qﬂqgwiummimmwmmmmm‘lummmwuﬂ@m
pfausnienamaieiigauda femnnald 1272
haUNLIN 21% vasgjiaeniluannuzfe®

19NA1301994

1. Kinasewitz GT. Pleural fluid dynamics and effusions.
In : Fishman AP, ed. Fishman's Pulmonary Disease
and Disorders. 3rd ed. New York : McGraw Hill, 1998
: 1389 - 409.

2. Heffner JE, Brown LK, Barbieri CA. Diagnostic value
of tests that discriminate between exudative and
transudative pleural effusions. Chest 1997 ; 111 : 970-
80.

3. Roth BJ, O'Meara TF, Cragun WH. The serum
effusion albumin gradient in the evaluation of pleural
effusion. Chest 1990 ; 98 : 546-49.

4. Light RW. Falsely high refractometers readings for
the specific gravity of pleural fluid. Chest 1979 ; 76 :
300-1.

5. Miller KS, Wooten S, Sahn SA. Urinothorax : Acause
of low pH transudative pleural effusion. Am J Med
1988 ; 85 : 448-9.

6. Staats BA, Ellefson RD, Buddahn LL, Dines DE,
Prakash UB, Offord K. The lipoprotein profile of chy-
lous and nonchylous pleural effusions. Mayo Clin Proc
1980 ; 55 : 700-4.

7. Hillerdal G. Chyliform (Cholesterol) pleural effusion :
Eleven new cases. Chest 1985 ; 85 : 426-8.

8. Light RW. Hemothorax. In : Light RW, ed. Pleura!
disease, 3 re ed. Baltimore : Williams and Wilkins,
1995 : 278-83.

9. Adelman M, Albelda SM. Diagnostic utility of pleural
fluid eosinophilia. Am J Med 1984 ; 77 : 915-20.

166

10. Sharma OP. The man who loved drunden crabs : a
case of pulmonary paragonimiasis. Chest 1989 ;95 :
670-2.

11. Erzurum SE, Underwood BA, Hamilus DL. Pleural
effusion in Churg Strauss Syndrome. Chest 1989 ;
95 :1357-9.

12. Light RW. Parapneumonic effusion and empyema.
In : Light RW, ed. Pleural disease, 3 rd ed. Baltimore
: Willams and Wilkins, 1995 : 129-53.

13. Hiin NK, Lim TK. Controlled trial of intrapleural strep-
tokinase in the treatment of pleural empyema and
complicated parapneumonic effusion. Chest 1997 ;
111 :275-9.

14. Light RW, Erozan YS, Ball WC. Cells in pleural fluid :
their value in differential diagnosis. Arch Intern Med.
1973 ; 132 : 854-60.

15. Levine H, Metzger W, Lacera D, Kay L. Diagnosis of
tuberculous pleurisy by culture of pleural biopsy
specimen. Arch Intern Med 1970 ; 126 : 269-71.

16. Bueno CE, Clemente G, Castro BC , Martin LM,
Ramos SR, Panizo AG, Glez-Rio JM. Cytology and
bacteriologic analysis of fluid and pleural biopsy
specimens with cope’s needle. Arch Intern Med
1990 ; 150 : 1190-4.

17. Berger HW, Mejia E. Tuberculous pleurisy. Chest
1973 ; 63 : 88-92.

18. Querol JM, Minguez J, Garcia-Sanchez E, Farga MA,
Gimeno C, Garcia-de-Lomas J. Rapid diagnosis of
pleural tuberculosis by polymerase chain reaction.
Am J Respir Crit Care Med 1995 ; 152 : 1977 - 81.

19. Valdes L, San Jose E, Alvarez D, Valle JM. Adenos-
ine deaminase (ADA) isoenzyme analysis in pleural
effusions : Diagnostic role, and relevance to the
origin of increased ADA in tuberculous pleurisy.
Eur Respir J 1996 ; 9 : 749-51.

20. Valdes L, San Jose E, Alvarez D, Sarandeses A, Pose
A, Chomon B, Alvarez-Dobano JM, Salgueiro M,
Rodriguez Suarez JR. Diagnosis of tuberculous
pleurisy using the biologic parameters adenosine
deaminase, lysozyme, and interferon gamma. Chest
1993 ; 103 : 458-65.

21. Patiala J. Initial tuberculous pleuritis in the finnish
armed forces in 1939-1945 with special reference
to eventual post pleuritic tuberculitis. Acta Tuberc
Scand 1954 ; 36 : 1-57.

22. Wyser C, Walzl G, Smedema JP, Swart F, Van
Schalkwyk EM, Vandewal BW. Corticosteroids in the
treatment of tuberculous pleurisy : a double - blind,
placebo-controlled, randomized study. Chest 1996 ;
110 : 333-8.

23. Neihart RE, Hof DG. Successful nonsurgical treat-

MBUNTUNTNYENT 2541; 133) ® Srinagarind Med J 1998; 13(3)



I FHenTana e

Wipa Reechaipichitrul

24,

25.

26.

27.

28.

ment of tuberculous empyema in an irreducible
pleural space. Chest 1985 ; 88 : 792-4.

Anderson CB, Philpott GW, Ferguson TB. The
treatment of malignant pleural effusion. Cancer 1974
; 33:916-22.

Prakash URS, Reiman HM. Comparison of needle
biopsy with cytologic analysis for the evaluaition of
pleural effusion : analysis of 414 cases. Mayo Clin
Proc 1985 ; 60: 158-64.

Boutin C, Viallat JR, Cargnino P. Thoracoscopy in
malignant pleural effusion. Am Rev Respir Dis 1981;
124 :588-92.

Marel M, Stastny B, Melinova L, Svandova E, Light
RW. Diagnosis of pleural effusions : experience with
clinical studies 1986-1990. Chest 1995 ; 107 : 1598-
603.

Halla JT, Schronhenloher RE, Volanakis JE. Immune
complex and other laboratory features of pleural

ASunSUNTYENS 2541; 13(3) o Srinagarind Med J 1998; 13(3)

29.

30.

31.

32.

33.

34.

effusions. Ann Intern Med 1980 ; 92 : 748-52.
Naylor B. The pathognomonic cytologic picture of
rheumatoid pleuritis. Acta cytol 1990 ; 34 : 465-73.
Khare V, Bacthge B, Lang S. Wolf RE, Campbell
GD Jr. Antinuciear antibodies in pleural fluid. Chest
1994 ; 106: 866-71.

Naylor B. Cytological aspects of pleural, peritoneal
and pericardial fluids from patients with systemic
lupus erythrematosus. Cytopathology 1992 ; 3 : 1-8.
Kramer MR, ceperao RJ. Pitchenik AE. High amy-
lase in neoplasm-related pleural effusion. Ann Intern
Med 1989 ; 110 : 567-9.

Bynum LJ. Wilson JE 1ll. Characteristics of pleural
effusions associated with pulmonary embolism.
Arch Intern Med 1976 ; 136: 159-62.

Doe RH, Israel RM, Utell MJ, et al. Sensitivity,
specificity, and predictive values of closed pleural
biopsy. Arch Intern Med 1984 ; 144 : 325-8.

167





