sl lall 2,1

bl Gl el aud

iad) QQM\MQA#\ Jlaad (5 oAd) (5 il Bl
Tl ae uiad) Jilaad (5 1A} (g jadill @‘GJ:UJEAJ s )
As Al

Effectiveness of cytopathalogic diagnosis in
malignant pleural effusion in comparison with
histopathalogic diagnosis of pleural biopsy.
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Disease Diagnostic pleural fluid tests
Empyema (i) gaii)aduall Observation (pus, putrid odor); culture
Malignancy 43LAll Positive cytology
Lupus pleuritis @& sl lgild | LE cells present; pleural fluid serum ANA >1.0
Tuberculous pleurisy o3} | Positive AFB stain, culture
Al quiall

Esophageal rupture ¢! 38 | High salivary amylase, pleural fluid acidosis
(often as low as 6.00)

Fungal pleurisy «—all (ul<i ) | Positive KOH stain, culture

s skl

Chylothorax e—al) cl——ail | Triglycerides (>110 mg/dL); lipoprotein
e glsl) electrophoresis (chylomicrons)

Hemothorax il e Hematocrit (pleural fluid/blood >0.5)
Urinothorax Creatinine (pleural fluid/serum >1.0)
Peritoneal dialysisgsasll Juill | Protein (<1 g/dL); glucose (300 to 400 mg/dL)
Extravascular migration of Observation (milky if lipids are infused);
central venous catheter pleural fluid/serum glucose >1.0

s Sl gl bdd) 5

Rheumatoid pleurisy Characteristic cytology
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Causes of transudative
effusions

Comment

Processe

s that always cause a transudative effusion

Atelectasis (aladd)

Caused by increased intrapleural negative pressure

Cerebrospinal fluid
leak into pleural space

Thoracic spinal surgery or trauma and ventriculopleural
shunts

Heart failurecll  sad

Acute diuresis can result in borderline exudative features

Hepatic hydrothorax
S G ) iluad)

Rare without clinical ascites

Hypoalbuminemia

Edema fluid rarely isolated to pleural space

‘aéﬂ Q;IAJ,\S\ uaﬁ

latrogenic Misplaced intravenous catheter into the pleural space; post
@b bd Fontan procedure

Nephrotic syndrome Usually subpulmonic and bilateral

4 sAl) A Uil

Peritoneal dialysis Acute massive effusion develops within 48 hours of
Al gl Jail) initiating dialysis

Processes that may cause a

transudative effusion, but usually cause an exudative effusion

Amyloidosis! sl

Often exudative due to disruption of pleural surfaces

Constrictive pericarditis
salal) ) galil) gl

Bilateral effusions

Hypothyroid pleuraleffusion
Gl gl (38 pal) uind) Glaual)

From hypothyroid heart disease or hypothyroidism per se

Malignancy4sali

Usually exudative, but 3 to 10 percent transudative possibly due to early
lymphatic obstruction, obstructive atelectasis, or concomitant disease
(eg, heart failure)

Pulmonary embolism
aﬁy‘)&\ Aaall

Most are exudative effusions

Sarcoidosis i s jludl

Stage Il and Il disease

Superior vena caval
Obstructionssis «isal sl

May be due to acute systemic venous hypertension or acute
blockage of thoracic lymph flow

Trapped lung
a4l Gl

A result of remote or chronic inflammation
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Infectious Increased negative intrapleural pressure
Bacterial pneumonia Atelectasis

Tuberculous pleurisy Trapped lung

Para ites Cholesterol effusion

Fungal disease Connective tissue disease

Atypical pneumonias (viral, mycoplasma) Lupus pleuritis

Nocardia, Actino yce Rheumatoid pleurisy

Hepatic abscess Mixed connective tissue disease
Hepatitis Churg-Strauss syndrome
Spontaneous esophageal rupture Wegener's granulomatosis
latrogenic Endocrine dysfunction

Central venous catheter misplacement/migration |"Hynothyroidism

Drug-induced _ Ovarian hyperstimulation syndrome
Esophageal perforation Lymphatic abnormalities

Enteral feeding tube in pleural space Malignancy

Radiofrequency  ablation  of  pulmonary |"Chylothorax

neoplasms Yellow nail syndrome
Malignancy-related Lymphangiectasia

Carcinoma Movement of fluid from abdomen to
Lymphoma pleural space

Mesothelioma Pancreatitis

Leukemia Pancreatic pseudocyst
Paraproteinemia Meigs' syndrome

Other inflammatory disorders Chylous ascites

Pancreatitis (acute, chronic) Malignant ascites

Benign asbestos pleural effusion Subphrenic abscess

Pulmonary embolism Hepatic abscess (bacterial, amebic)
Radiation therapy Splenic abscess, infarction
Sarcoidosis

Postcardiac injury syndrome

Hemothorax

Acute respiratory distress syndrome (ARDS)
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Causes of Paramalignant Pleural Effusions

Cause

Local effects of tumor
Lymphatic
obstruction
Bronchial obstruction
with pneumonia

Bronchial obstruction
with atelectasis
Chylothorax

Comment

Predominant mechanism for
pleural fluid accumulation

Parapneumonic effusion; does
not exclude operability in
lung cancer

Transudate; does not exclude
operability in lung cancer

Disruption of thoracic duct or

its major tributaries;
lymphoma a common cause

Systemic effects of tumor
Pulmonary embolism Hypercoagulable state;
adenocarcinomas

Serum albumin <=1.5 g/dl;

anasarca typically present

Hypoalbuminemia

Complications of therapy
Radiation therapy

Early Pleuritis 6 weeks to 6 months
following completion of
radiation

Late Mediastinal fibrosis

Constrictive pericarditis
WVena caval obstruction
Chemotherapy

Methotrexate Pleuritis or effusion % blood
eosinophilia

Procarbazine Blood eosinophilia; fever and
chills

Cyclophosphamide Pleuropericarditis

Mitomycin In association with interstitial
disease

Bleomycin In association with interstitial
disease
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Causes of Malignant Pleural Effusion*
Tumeor n Percent
Lung 641 36
Breast 449 25
Lymphoma 187 10
Ovary 88 5
Stomach 42 2
Unknown primary 129 7

All other malignancies 257 14

* 1 = 1793, Combined data from nine series,

sl cindl il Clud (6)a8) sl
1l jaY) A0V

Lla U s daliall G ol sW1 ey 4y jlanll Cuinl) 45y 5 Cant 53 5 sall 4y slalll Ao 091 (IS5
A4 )l 40N g jaall LA (0 As giie alal12-2 Aliad ) s SO e oa Ay laall dnall
dae Y1 S Al 5 paall Adal) cani Ld A3 el A lialll ) g8 pa ol jadll 38 Adiad g ey laal)
Sall bl Qs alall sl ae g dall dabiall G dae 31 L Jay i Sl ey slaalll
sale) b Lala )50 duptall 5 aplaal) 36,000 (5 gialll Slead) Lualis caalel) dabatal) 3y slaall
o gj\;ﬂ\ & I e Bale cuall Claail gy ciall Casa e Gl s cial) Jibu pabiaiial

AT A (e A slialll il 5 g e A laadl A8 1 (g laalll el Jae

-13 -



2ol (a8 g ALAN Gl Gl aanil 8 bl BY1 b il e 835800 Sl 530 ]
JS 5 dpbeaial mjmm 2iall A Lo sisns IS LS Om s ADle dlis cuiall Ciga e (s stiall
Glaaiy) J5y cuall 3 bl Lbal) g3 n Ale Gl g Y Ly (e cia il
de JSAE Y Ay sl clibiaiy) of coelil Sum Y1 03) AT Lies colaalid) 2y a5l

A sbaal) gall ) QIR it sy U ol 58 jlaally i) Al

ot Qa5 0l (ol aal) el e 558 0 Laf Ry 1 LD 0 i TGS g0 e
rhall dla) vie cull Bla 3 daaydll LAY e Bl cilwS saalie Says ddgliadl)
o ol S 28 ey 1 LA (o (I (6 Aol ons il Auls) e Qi L 5

sl

Aokl s 5 Mligiue oS5 G S5 caalis fuall (B ol quiall daa gl ALY Cus
ctiall o 1l ALY (o Kadiia Jal e b Bale Sl o3 coinll Cali ) (a5 Laa il Suall
Uans b wlad) PH ) Galiails S el e e S Alsae Ssdll sl oS

AsasS dalse (a 22y uind) (3 dalee Jb (e 5 e 1l caial) ililua)

5 5 al) 3351 Aoy A geall e B 8L ) ge dale eadl el Slaat) gy
S ol 5 S giand) 8l Caad A el sl 368 3L 5 aoslh LRsAe W o
%70-50 JSal dgnpls il fialll (e 5 Tare andll oy sll Slaat) (5 5imy Lo 5 Alladl
G o e 02 s (%80 st 5 ST (o1 iall GuSIY) b Ghany Lae Ji (15 e
Ly oy a5 A1 il glaalll § 5 (il lialll 038 alina (ol cpmaaly e il i i)

iall Casal a5l 5l MGMA}AM &ms\@\”u_@

S 2380 (30 5 508 Hausi ) DA Gany (g egn sl cluaiV1 S AT haall LD A
cauli Jd iall ALEEY) el A5V daloall AUl Sad) LAY (e W8 Jxe feday LA
Oe dae daldy Sy daial)l JHE JSE (e dedfid) Jald yall ool al sl ALY 5 caiall

ctiadl Cali e LT 5 Saall LAY

LY Osn Al claglan ooy ctin il gl ol Giall e 33ak Sle )
cuiall iy, WK Gleat cuall ) Al Legian KI5 Lavie clpial) JH&L 4l )
ciall 43y 55 St ¥ Lo Tle 5 6B jiie &y pial) quiad) Ay Gl La Tyl &y jlanll 5 &y sl
DY) e B s Bl b Balandl cuiall Ay dla) 555 o (Saal) (e L3k IS &l
J< il ) J<nall Ghailyl (3lalia sb (o Bsiall 4yl o ciall Chsn e (el
uﬁ\)ﬂl\j}:J.Lcm)l\?”uamj@\m)}\uj\‘_Lmﬂm\)emu‘ﬁ\uj&j Al e g8

A5l Gl ) ;J’J sl 138 Jae 2,01 a5l Capuatll Lol fany V5 el JS5 5 4y 505

JMY\}L;L:A;A\ ymuﬂ\wd)hkm@u\uyj\wﬂ\qu&\w
LU pantigl 538 AnS Al e Bale BN o)y G sl A (a8 yms bl
AU Jalall Claall it 5 slaall Aol shlidl e sale duial)l JiEd OS5 Al

AAS JilEs ey glailly LSS

-14 -



Losial Bl o Lesad ST A1y 10 (Saasn Losiad Gl 8 cin Clall Jandli e,
e b in Ol e (a0 8y Logial e de cuiall Cililail LI LS ((Sad Y
Joasd (8o Lagiad (1 pa o oL cuiadl Claall & gan 32 3 ¢ acall Jata 3 slaalll séal) L)
Eisan i %60 —30 wuind) il Eigan of Ciall e 33 Akl cle JaN 8 L 1 %30 )
ol Jdd U Lasdalll (8 caiall Claai) JSES (5 jmay %30~ 7heeh iall gdie (55 LS
Caalll (5 e Mol a5l DL S Cuall ALE 1 Ay aalll ssad) ddaial U g slaall
Cial Gl JSET (a5 el 8 5 plaradll 091 58 (g aalll = 5 b o sl ey s el

OS5 Lasial 35 slasndl A0Y1 sl ial) #LE5 ) iy Lty

%10 o s (b el Al ol Y1 s 515 ¢ ale Cailal) (galal ia e Al La sl g Saall (55 5
g_i.d'.'uUdﬁuj}i@aﬂ;}i&ﬁﬁ);ﬁ&ﬂ\}ejjﬂi)s“gﬁu&u&\:_1\4.\4.'1\ I 5 VA e
S 055y gl g A sdall ) ) K 55 o) 52 Adlie e AN 25 Selils cual
Ja e 55N il ) Tisae 4550 35000 Le We 6B i cim) Jilas FaaS Tt gadae aial
Apadll G (35880

4y oal) A gliall) inl)

il Ay, @l e ey bale (om0 %50 e Sl e oy sl B0 A laall Saall Sl
) il Caga ) A Lo st KU 5 & lelall Lo giliy el G (il je W) QLGS aall e Baumy
Bosbaal) dslaalll dhadl ) Ol 5 e s Gl g 135 ool e L) e o2LE
i 1305 Lo sS ) 5 3adll Gal e S Lo S5l Lai (g Lasalis ol (o ye (Sl e

i luall JSE5H Y 8 sl Qi cuia Cluail 5 320 Jilas

Oski of gl ciall Login S 8 il Ciluaidl duzl eyl A0V ae Gillasall o3 (38155
s e T2 5n 50 a5l Alana &3S0 5 e o5l il ) o stialll Jleadl a8 Tay coinll
Aglaall 43yl & aalll e gV Adand g g el cial) d—ﬂ-w e Jaliy O @dgiall ey il
(6o simasns) el ind) Sl S o5l A e Y1 Gl 055 o (s ins il
Lo s Y ciall Casa e a1 GEUIT 550 e ) i) gD da V) e
a4y laall 48, )5l 4, laall)

L\S\.c d\.xu}‘\_ws.udjj )-’J‘; cin oluaiy 3 e ua\JcLa sl \AJMJ\SG@JA )AU:.u
&_u;j\d).mc)s.a} UA.UA\mmmb&\m)\mk”uh@‘j\e»‘;cw\d)&\uﬁmj

M}Aﬂ\w\J\J)J\A.mcLu)s.a&)s.d\&N\P@MMJHMN\M\J\J}}‘MJ\

M}M\M\PMQ\PMM\

s e gdae o Lol Cany Lo S8 cLtid) Cm (e Baane ol A 415 cinl bl Sy
uati 5 luaidll 48 gall deall & Jaladl claall jasiy ALl deall caaiall #L 3l ¢ juall
Ayl Cammy ey Al Gaage G Al 5 A5 Galedd] ) gas 8 48 gal) &) ana
Jlandl g daiil) 2150 (g 55 )

-15 -



O Al (e (silay (oaa pall alana (8 catie (g el T i Hiiad ciall 4ga ) )l L) O Ly
Iy ylaall Luall 43y 50 el sl iy sova Al e Gl 5 (e e Dedae peadls
| S Y il Lo i JS s 0 HASH 8 Gll3 a2l eyl jhan s g Sls¥l
il oyl eV die cain Claall s Al agd (el RIS die Gnua e Y
U a5l asl caial) Sloai) U85 iy sl aeall 5550 plhasindss (5l
Sua e dgliie Claalyl oo Aatll) Dl (al eI S5y ol e %50 S sl
a0 (0 %20 Sy Yy sl t—’\-mﬁ“ JRl (ol () ) e laill (i i il 5 dagalal)
e pbra o G Wiy | eyl caiall Cluall (el Sie 4.0 Uf‘\_)“—‘ &l Oa Lasialll
5 Caial felays ecaplall 5 35 Il e (5 pel) Gandlly il 35m 5 e Sl Lygial Lo siges Y
0 S V9 5l 8 o sal) S e 5 paaall A1 5 diall GASISIAY) p dsiall Silalaal)

cmhall I3V 5050 s (i je Al Lo sali g jaall 5 2 s SIS (m je (55 L

o i) Gluall

Glaail ziy g ([60] LAY (i e cilide Nie ol 5l ooy uin Slaat) Seki O (Say
Sl Fli )l o clualll daws) Jie sl bl e Sl BR-EN| 2;s‘m\ O (SLY) il
LAl lule caiall de 58 5 caiall Ll g slall (g ail) ()5S Lay cdagi il daall ol 4 slaalll
2ie 5 BILEN LAY el de A ol 33LAN LA (g i ) sS ey sll ciadl lail 8 Ll 330

Al ALY Jls o ey (a5 s il 4 lae

Y Al e

fobaiyl dalas San da o
Galadl &l jd Al o
fiallaall Jumdl ¢l Lall 51 o

sl laalYl Gt sy el 4 LEH Do sie OIS gl 53 Eac Lay 30 417 G 1IN
L vall Al el ) Lol gt &5 dliaiio c¥ls 5 [61] @b (e Jshl L& (65 o (e el pa
Qalgall Hpdis 885 [62] as 211 (s Aalall 2ny LA Jane O 3ay ¢y in il il
e gl L ) Juadia (S8 30000 EOGE)

JP10 12x o €T elianll iy KU Jaes @

3,52 Uaidie Juad) (sl 5 5l o

(kp9,5) k712 P02 (anS ijall biall o

e (5l asms pae die Tagy 702 o B e Lo 42 SN Jal gall 350 5 die i) Jane o5

Wl g 5 5ol g st i c(tisna (am pe e LA 0 il (5 HAT &y 51 o 0l i Al 5o Caa S
[62¢66].BLaTY] 3 sa 55 05l po il Jilall Ja ) 55 800 5 iad) Sl Gailiad g o)l Al ja g

-16 -



b s 5f L sid G o S &y Slenll Aalaall lastasall o)) dulaiad e HINY) i ple K
Aol 2,11 L i )lS a4 jlie J shal Ll Agllaia) agal ¢ o€ 2 glall Aallaall Cupmiase (55

datlaad) cilildato

glsy ¥ Al laind) oyl g iy pale) o el cuindl Claail dallae 18 ddiay
gl (any Cuaiad of (Sary clim e W5 Bl alobe dallaall o ol e (el ial) s
Gany gliad ay  Cuiall Oluail olady dallaall Logialll 5 Gandly i) glajw Jie ol 5V
S Ghtuall o)l Aallaey Guadi ¥y At A1) Gt B Al 30 520 Al caial) il

iall e ) dea g dallas

[60] .(7)Js3a)) b i Andlaall & LA

Management of malignant and paramalignant pleural effusions

Option Comment
Observation 4 sl For asymptomatic effusions; most will progress and require

therapy

Therapeutic thoracentesis

@Al Ja

Prompt relief of dyspnea; most effusions recur unless
underlying tumor responds to chemo- or radiotherapy

Chest catheter drainage only Most effusions will recur after catheter removal

Chest catheter drainage with
chemical pleurodesis (eg, talc
slurry) i g saddl

Variable response rate with greater than 90 percent of patients
responding to talc pleurodesis

Thoracoscopy with talc insufflation

Control of effusion in greater than 90 percent of patients

Long-term indwelling pleural
catheter
Y1 Jash Jisadl sadall

Control of effusion and improved symptoms in most patients.
Some patients may experience pleurodesis after 2 weeks of
catheter drainage, which allows catheter removal.

Pleural abrasion or pleurectomy
i) s

Requires thoracoscopy or thoracotomy. Effectively controls
effusions in nearly all patients.

Pleuroperitoneal shunt
il ad) il

When other options have failed or are not indicated; may be
useful for chylothorax

Chemotherapy
4 glaysll Alaall

May be effective in some tumor types, such as breast cancer,
lymphoma, and small cell lung cancer

Radiotherapy
Ao ladl) dadaall

Mediastinal radiation may be effective in lymphoma and
lymphomatous chylothorax
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Value Level of functional capacity Definition
100 | Normal, no complaints, no Able tocarry onnormal
evidence of disease activity and to work; no
90 | Abletocarryon normal special care needed
activity, minor signs or
symptoms of disease
80 | Normal activity with effort,
some signs or symptoms of
disease
70 | Cares for self, unable to carry Unable to work; able to live at
on normal activity or to do home and care for most
active work personal needs; various degrees
60 | Requires occasional assistance, | of assistance needed

but is able to care for most
needs

50 | Requires considerable
assistance and frequent medical
care

40 Disabled, requires special care
and assistance

30 | Severely disabled,
hospitalization is indicated
although death is not imminent
20 | Hospitalization is necessary,
very sick, active supportive
treatment necessary

Unable to care for self; requires
equivalent of institutional or
hospital care; disease may be
progressing rapidly

10 Moribund, fatal processes
progressing rapidly
0 Dead
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