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Pleura

Parietal pleura
Visceral pleura
fluid : 10-20cc, &7

O

» Blood supply
1. Parietal pleura (pain sensitive)

- posterior intercostal a.
- internal mammary a.
— superior phrenic a.

- ant. mediastinal a.

2. Visceral pleura : pulmonary a.

P Pressure
- always negative pressure
- end inspirationA] pressure’} 7Fg it
* intrabronchial Pr(-2 ~ +2 cm H20)

* intrapleural Pr (-3 ~ -9 cm H20) S7FA] G

dl venous returno] ¢t o] 44|

- insp. -8 ~ -9 cm H20
- exp. -3 ~ -6 cm H20

Chest tube

P Chest tube insertion®] &%

- instillation of chemotherapeutic agent after removal of mal. effusion

S o]z Futele e 3Fo] 5000-10000mle] o] 2.



- prophylactic PTx, Mx

* air-leak’} A+ Pt.9] transport
- single open chest tube
- oneway flag valve

- (+) pr. ventilator

P AT
- 71, pleural effusion, hemothorax
- M&EE3 : pleural space°] A<
- /M4l F : pericardial & mediastinal space®l A
- FEN AEY
- 71E AV sl 5 2ESES F5F BN 32 A & FEo]
AEol IAY MEAAT S 5ol 2aT o

- 9547 : tube? pleural entry siteol Al 1-2cmolz] "ozl 3o

- tube?] last hole> HFZ=A] pleural spaceso®] ¢ Xst%=5 st}

- subcutaneous tunnels RHETH

- 549 tube A YA = air drainageE 9% A 9= mid-clavicular line9] #12-3 ICS

o], fluid drainageE 3%+ 4%+ mid-axillary line®] A 5-6 ICSo]t}.
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Pleural space disease

Bspontaneous pneumothorax : primary, secondary
Bspontaneous hemothorax

Bchylothorax

Ipleural effusion

Bbronchopulmonary fistula

Efibrothorax

Bpostthoracotomy pleural space

Spontaneous Pneumothorax

& Definition: accumulation of gas in the pleural space ; collapse of the lung
- primary
- secondary
- catamenial

- neonatal

[Primary Spontaneous Pneumothorax]
p A 3
o] FA ot 71AA 7ol HHFE > HI|A
AT Axdel 118 S7tE dE2gd - A AHAEe] et
Az A 2 9o
— H X727 A9F4S wEt ¥hE] — pneumomediastinum, subpleural bleb 34
— bleb, bulla®] wallo] 7]1#=] Wtel o] &4=A 1174S wof A=y FHo= F7|7}
w2 U7kttt — pneumothorax

* if check valve &84, A4 air leak — tension PTX (positive pressure in pleural space)

P Clinical Feature

- M'F = 5-81
= 40A] °o]s} @ 8% (7] =i wkE F 2 T2b) 20,300
- Rt > Lt

- apical > middle or lower (apical portion®] alveoli”’} L2 =)
- bilateral in 10%
- mostly occur d/t rupture of primary pulmonary bleb

- Sx ! abrupt pleuritic pain, dyspnea



associated underlying

small amount PTX :

]H 1:”—

ddx with large bullae :

50% (2dd]) (=

lung disease (+)

primary PTX —

tin 20%

lateral decubitus view

air’7b ¥ A

bulla — no change

expiration CXR & &
Zo A gE8

[Secondary Spontaneous PTX]

(spontaneous® 20%)
P Definition : &3k 7 ¢

P Associated disease

- lung abscess
- pneumonia
asthma

mycotic infection

Tbe, malignancy

Neonatal PTX

COPD ( bullous emphysema)

A g ol

: m/c

Y pneumothorax’} Z#¥o] (+)& U2

& 75%)

oM oz J)Fe] A7l A

¥

secondary to hyaline membrane disease, Potter syndrome

Catamenial PTX
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& Complication of spontaneous PTX
1. hemothorax : localized adhesion between parietal & visceral pleura
— o] H99 pneumonia/\] rupture® A bleeding
respiratory failure : COPD 9+ elderly patientoll A= A 7]&°]2t% resp. failure #f
empyema : secondary pneumonia (Thc, abscess)$ol &3}
chronic pneumothorax
tension PTX : in 2 -3%

mediastinal shift, disturbance in venous return — 43} <=3}7of

O W N

& Treatment of spontaneous PTX
1. goal
- CX. recognize
- Sx |
- Prevention of recurrence
2. thoracentesis Vs thoracostomy
- mild (<20%) : observation - ¥ 1.25%92] &7|7} &4
- moderate : needle aspiration ( thoracentesis ) - @@ o= o] A3 E % =t} = v}
- severe : chest tube drainage ( thoracostomy ) - closed thoracotomy. 7] o] A A}&
3. pleurodesis : secondary PTXoA 4% E7}538la recur 7F5A4 1
- chemical : tetracycline

- mechanical : bleb excision + mechanical pleurodesis (spongy® pleura %28 3dt})

* Chest tube insertion®] Ix
- @71 Amrt Had A
- 20%017%e] 71Ee] = B
- tension PTX
- Sxo] U= A+
- contralateral lungdl ds. 9= 2%
- CXR% PTX ®#A ZF7lste A+

* Indications for open thoracotomy in patients with spontaneous PTX
- massive air leak that prevents re-expansion of the lung
- persistant air leak for more than 5 days
- recurrent PTX (second episode)
cf. 33] o]Ae] PTXoA A& : 70%
43] o]l PTXelA A& : 80-90%
(A attack$ 20-50% A%, 90%+= 22 % lungoll A7)



- specific surgical indications for conditions that cause secondary spontaneous PTX
- occupational indications after first episode
- airline pilots
- scuba divers
- individuals in remote area
- previous contralateral PTX
- bilateral simultaneous PTX

- presence of large cysts visible on chest film

Spontaneous hemothorax

P Etiology
1. Pulmonary pathology
- bullous emphysema
- necrotizing infections
- pulmonary embolus with infarction
- Thc
- AV malformation

- hereditary hemorrhagic telangiectasia

2. Pleural pathology
- torn pleural adhesions secondary to spontaneous PTX
- neoplasms

- endometriosis

3. Pulmonary neoplasms
- primary
- metaststic
- melanoma

- trophoblastic tumors

4. Blood dyscrasia
- thrombocytopenia
- hemophilia
- complication of systemic anticoagulation

- von Willebrand’s disease



5. Abdominal pathology
- pancreatic pseudocyst
- splenic a. aneurysm

- hemoperitoneum

6. Thoracic pathology
- ruptured thoracic aortic aneurysm
- usually result from spontaneous PTX & pul. AV malformation

- frequent in young male (20tH)

P Pathophysiology
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P Treatment
- el uwhef
- C-tube insertion — drainage
- if 873 A5Fd = CXRY A&H S9¢] lod
— open thoracotomy & decortication
- 92 W] 54 dAs

- Wk X5 ¢Fe}l™ organization® ¢ fibrothorax = &

1) <10¥ : C-tube #1A & — T3 F7HA Foll A
- replace : A3-&/4 9
- minithoracotomy
2) Delayed (>10¥) : thoracocentesis — T} Al 7} 5ol A
a. C-tube A&3t¥ /A H tubetl 1L
b. 4-5F% : pleural decortication

c. occasionally successful : &

Chylothorax

P Anatomy & Physiology
- cistern chyliZ% & A]Z} (intraabdominal)
- vertebra 2 E% 02 E}al Sttt TS levelol|l A 9% o2 7hA A3

- Lt. subclavian vein®} Lt. jugular vein°®] ¥ty += ¥ 2 = drain

- rate of lymph flow : 1.38ml/kg/hr



mostly from liver & intestinal lymphatics (95%)
- thoracic duct lymph : 0.4-6.0gm of fat/100ml
60-70% — thoracic duct E3}| systemic circulation® &
MCFA — portal vein
- forward flow : one direction (¢}&] — <1)
d/t negative intrathoracic pressure
one way valve
AdE&EsH F5 +F
- 1¥9] 15-2L9¢ fluid °|&
cf. pleural fluid : 5-10L

P Etiology
1. congenital : atresia, birth trauma
2. traumatic ‘m/c
- blunt
- penetrating
- surgery (%)
cervical : LN dissection, RND
thoracic : PDA, CoA, esophagectomy, Lt. pneumonectomy, Fontan op.
abdominal : radical LN dissection
- diagnostic procedure
3. neoplasm : direct invasion, obstruction (lymphoma, lymphatic obstruction)
4. infections : Tbc, Filariasis

5. 71E} : venous thrombosis, pulmonary lymphagiomatosis

P Dx & ddx
fluidel A1 chylomicron &7
turbid — empyemai= A5 7lEke
chylothorax= A4 turbid (TG > 110mg, cholesterol/TG ratio < 1 )
cf. pseudochyle : cholesterol or lecithin 1
chol/TG ratio >1
chronic inflammation

Iymphangiogram, Tc-99m antimony colloid

* Characteristics of chyle
- milky appearance with creamy later on standing clears when fat is extracted by alkali &
ether

- fat globules stain with Sudan I



- alkaline, odorless

- sterile, bacteriostatic

- S.G. 1.012 to 1.025

- lymphocyte 400-6,800/mm3
- RBC 50-600/mm3

P Treatment
- conservative Tx for 2wk
- NPO, parenteral (MCFA : portal vein® % &) + chest tube insertion
if 2 #AHf7F o] Fol AW tube A AN AAHA S Fo] Kol &<l
- surgical Tx : conservative Tx7} &3 ¢S W, dtF o 1500cco] (o] ),
metabolic derangement
direct closure of fistula
sutrue of leaking mediastinal pleura
supradiaphragmatic ligation of thoracic duct (azygous v - AortaAle] 2 uhg]std 2¢)
x*pleuro—peritoneal shunt in SVC syndrome patient
& =% A] thoracic duct visualize
- preop 3hrd $+F4Y ice cream — lymph flow! — $#2 flow (leaking
point3t7] &-o])

- vital dye subcutaneous injection (preop 6hr#)

Pleural effusion (CHF, Cirrhoisis, NS...)

P Pathophysiology
- pleural space : a pontential space
19 5-10L7} parietal — visceral pleura® ©|-&
o]% 7|4 : systemic hydrostatic Pr. — major
pulmonary hydrostatic Pr. — major
osmotic Pr. gradient — minor

- content : protein (1.5g%)

=
2

* Lab test for ddx of effusion (heparin syringe®ll air sealing3iA X2
- volume
massive — malignancy, Thc, empyema
- color & cell content
clear - transudate
turbid - exudate

- microscopic & bacteriologic exam



amylase T : esophageal perforation, acute pancreatitis

glucose | : The, RA, empyema, malignancy

pH : parapneumonic effusionr] Tx A4 <1z}
pH <7.2 : empyema°| &3] X & - tube drainage
pH >7.2 : reactive effusion - drainx

cytology : malignant cell

biopsy : Thbec, malignancy

LDH/protein

P Transudate vs Exudate (¥ °l)

P Treatment

thoracentesis : malignancy

chemical pleurodesis (Tc, anticancer drug) - malignant recurrent?]
surgical pleurodesis — malignant, recurrence?|

closed thoracotomy

open thoracotomy

pleuro—peritoneal shunt

radiation

o)
o

Tb pleurisy : chest tube insertiond}#] 23 9month medicatio



Transudate Exudate

protein
pleural prot/serum < 3g/dl > 3g/dl
< 05
prot < 200 TU > 05
LDH < 06 > 200IU
pleural LDH/serum ’ > 0.6
< 2/3 * normal
LDH > 2/3
s-LDH
pleural LDH
Neoplastic
metastatic
mesothelioma
lymphoma
chest wall tumor
Meig's syndrome
Infectious
CHF Thc
cirrhosis viral, parasitic

. bacterial pneumonia
nephrotic syndrome ) )
Pulmonary infarction
myxedema

Catses Collagen vascular disease
peritoneal dialysis RA, SLE
hypoproteinemia GI
Meig’s syndrome pancreatitis,
Sarcoidosis pseudocyst

esophageal rupture

subphrenic abscess

hepatic abscess
Trauma

hemothorax,

chylothorax
Miscellaneous

Empyema

P Definition

— accumulation of pus in pleural space

- pleural effusion®] &<¢tA 74 purulentdtA Y pleural effusionol A Aol A&EE
P Causes

ae 99l0] Qonh, oF 50%AME e A WEoE ddd oo F

v



- parapneumonic or postpneumonic - m/c

- lung abscess

- A" d=F2] WM : liver abscess, subphrenic abscess, esophageal perforation
- F59) 4 (foreign body, dirty open wound)

- spontaneous PTX9] &H =

- surgical trauma

- generalized sepsis

P Three phase of natural history

1. aucte or exudative phase
- pre—empyema phase
- aseptic exudate’} 574, fibrine] % FwWel 3=
- o] We] Fuele Hwy} vy WBCE #ov, LDHAE St} glucosedt pHA &= A4
- A Ao RE ARVF beetal FEAbY S divl Zaglt

2. transitional, fibrinopurulent phase
- FHAS o &ALl PMN7F S7F
- I fibrin®] &2oll AatA M2 gl
- o2& loculatione F#HS T Y] A wiES olHA wEth
- T Ao pHA 9} glucoseX| = B wrolx a1 LDHA &= =olz )

3. chronic, organizing phase
- capillary ¢} fibroblast?} pleura® - pleural effusion¢t o 2 #2509} organizationd
- FHe 7dske BE wFo] AlFEA 7-10d el Al FEo] 4-6F $H 2A Al V=

Sojzht}.

loculation 34 (peel formation)

% causes of chronic empyema (acute®l A chronic phase® ¥ 7] 4% 72-%)
D xRl o] HA S Ag e FA7] A A5 o] FAAA g BF
not organized, no treatment
premature removal of drainage tubes
Tbh origin
underlying lung ds. with inadequate lung expansion
associated with bronchopleural fistula

endobronchial foreign body

% complication of empyema
empyema necessitasis : subcutaneous abscess® X% fifth costochondral jx T o] &4t
bronchopleural fistula
metastatic abscess : =% 7 brain©|t} vertebraeol| 7t}

chondritis, osteomyelitis of the rib



pericarditis

mediastinal abscess

P Management
[> antibiotics with drainage
>1&D
- chest—tube insertion
- thoracocentesis

- open thoracotomy

* parapneumonic effusion?] closed thoracostomy$ 274
-pH <70
- glucose < 40mg/dl
- LDH > 1000u/L
* reexpansion of lung with obliteration of dead space
[> decortication : thickened pleuraZ Hl 74l
[> thoracoplasty

Clagett's procedure : decortication & dead spaceE sterile solution® 2 irrigationdt %

Y

antibiotics solution®. = 2%

> myoplasty : muscle, omentum % 2% dead spaceE &

& Y FFe] AR
open drainage
rib resection drainage
Eloesser’s open flap procedure : rib A A & skin, muscle flap2 2 open
window WHEo] HlE Al AFET)
decortication
space-reducing operation
thoracoplasty
muscle transposition <box>
& Post-pneumonectomy empyema
- space’} €74 3] obliteration® A] %3 — infection 7
- Tx : BPF7F 94 & W stumpe ZZWHa #Hdo] ¢4 fistulas =L

empyema cavity= muscle, omentum, Clagett's® stability %

Bronchopleural Fistula

p Etioloty



- traumatic
- post-surgical : biopsy, thoracotomy, pneumonectomy or partial resection $

- infection @ necrotizing pneumonia, pulmonary infection, aspergillosis, coccidioidomycosis, etc.

P Treatment
© S ol AFEE 15-30%
- acute : post-op — C-tube drainage
N %oz AW WAS] A o} EHOR Eoh
if 24-48 hr o|W — A& %
op

- chronic : op

Fibrothorax

P Etiology
- hemothorax®] organization
- chronic Th exudate
- bacterial empyema
* thickened pleura, lung volume |
P Treatment

HF= A] decortication — thickened pleura(parietal) =5 #|A

Pleural Disease

A ek&-(biopsy)
Th : 60-80%
malignancy : 40-60%

P Pleural Th
1. Dx

- clinical evaluation : nonproductive cough, pleuritic pain, dyspnea, G/W, Wt. loss
- CXR
- sono
- CT
- biopsy
- thoracoscopy

* confirm by sputum AFB(+)



- pleural fluid or pleural bx°l 4] AFB culture(+)

- pleural bx°l A tuberculous granuloma &2

2. Etiology
- extension from parenchymal ds.
- shedding from involved hilar LN
3. Incidence
5% of pulmonary Tb patients
4. Course
=74 % 3-6mon.
5. Clinical feature
- abrupt onset : 2/3
- positive culture : 30-60%
- positive biopsy : 60-80%
6. Treatment
- medical
- blood clot(+) — adequate evaluation

- Tbh empyema”} %% resection/decortication (5% ¥ dead space #+F7} $L2)

P Pleural Calcification
1. Etiology
- chronic pleuritis
- unabsorbed hemothorax

- empyema or Tb origin

P Tumors
1. U7 metastatic lesion (90-95%)
: lung > breast > LM
2. primary (5-10%)
- benign : lipoma, endothelioma, angioma, cyst
- malignant : ™7} primary pleural mesothelioma
- 90% diffuse : malignant, pleural thickening, young : Px very poor

- 10% localized : benign, solitary, == visceral pleura, elderly female



<Staging of Malignant Mesothelioma>

Stage Characteristic
I tumor confined to ipsilateral pleura or lung
1I tumor involving chest wall, mediastinum, pericardium or contralateral pleura
111 tumor involving both thorax & abdomen or lymph nodes outside the chest
I\ distant blood-borne metastasis

3. Treatment
- benign : early stagy op
- malignant : pleuropneumonectomy with diaphragmatic excision and ipsilateral

pericardiectomy



