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Sunum Sırası

•    Pnömotoraksın tanımı ve sınıflandırılması  

•    Tedavi (Konservatif ve Cerrahi tedavi)

•    Bilateral senkron pnömotoraks

•    Pnömomediastinum
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Pnömotoraks

•    Viseral ve parietal plevra yaprakları arasında 
hava bulunmasıdır. 

•     İnsidans: 8 - 14 /100.000/yıl. 
• Tipik Spontan Primer Pnömotorakslı Hasta 

• Genç 
• Uzun Boylu 
• İnce yapılı 
• Sigara içen  
• Erkek
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Akciğerin Yapısı
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Plate 3-7 Respiratory System
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Plate 1-26 Respiratory System
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Pulmonary arteries and their branches distribute segmentally with the bronchi. Pulmonary veins and their tributaries drain intersegmentally.

INTRAPULMONARY BLOOD 
CIRCULATION

The human lung is supplied by two arterial systems 
referred to as pulmonary and bronchial, each originating 
from a different side of the heart. Blood from the 
lungs is drained by two venous systems, pulmonary 
and true bronchial. The pulmonary veins drain oxygen-
ated blood from the regions supplied by the pulmonary 
artery and deoxygenated blood from the airways within 
the lung that are supplied by the bronchial artery. 
The true bronchial veins serve only the perihilar 
region, supplied mainly by the bronchial artery, and 
this blood drains to the azygous system and right 
atrium.

ARTERIES

The bronchial arteries arise from the aorta and supply 
the capillary plexus of the airway walls from the hilum 
to the respiratory bronchiole.

The pulmonary artery branches run with airways and 
their accompanying bronchial arteries in a single con-
nective tissue sheath referred to as the bronchoarterial or 
bronchovascular bundle. The pulmonary artery trans-
forms into a capillary bed only when it reaches the 
alveoli of the respiratory bronchiole. It supplies all cap-
illaries in the alveolar walls that constitute the respira-
tory surface of the lung.

VEINS

All intrapulmonary blood drains to the pulmonary 
veins. The veins lie at the periphery of any unit—

acinus, lobule, or segment. Veins receive tributaries 
from the alveolar capillary network, the pleura, and the 
airways.

PRECAPILLARY ANASTOMOSIS

Pulmonary and bronchial arteries, and hence the right 
and left sides of the heart, communicate through 
the capillary bed in the region of the respiratory bron-
chiole and through the intrapulmonary venous bed. 
Pulmonary-to-bronchial artery anastomoses are present 
in the walls of the larger airways but normally are 
closed. They open if blood fl ow is interrupted in either 
system and in certain disease states such as pulmonary 
arteriovenous malformation.







Mekanizma

•    Subplevral bir bleb ya da bülün rüptürü.  

• İatrojenik olarak  ya da künt veya delici-kesici 

bir alet yolu ile.



Spontan Pnömotoraks’ın 
Sık Görüldüğü Hastalıklar

• Alfa-1 Antitripsin Eksikliği 

• Marfan Sendromu (fibrillin-1 mutasyonu) 

• Tuberoz-Skleroz (tsk-1,2 mutasyonu)  

• Kistik Fibroz(CFTR mutasyonu) 

• Birt-Hogg-Dube Sendromu(FLCN)



Etyolojiye Göre 
Sınıflandırma

• Spontan 
• Primer         : Akciğer patolojisi yok 
• Sekonder    : Bir akciğer patolojisi var. 
• Katamenial : Diyafragmada endometriozis 

• Travmaya bağlı 
• Penetran 
• Künt 
• Barotravma 

• İatrojenik (CVP kateteri, bronkoskopi, TTİA vb) 
• İnfeksiyona bağlı 
• Havayolu tıkanıklığına bağlı 
• Maligniteye bağlı
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Giriþ     
Spontan pnömotoraksýn etyolojik nedenleri arasýnda akciðer
tümörleri oldukça nadirdir. Sarkom metastazlarý en sýk
pnömotoraks nedeni olan tümörlerdir (%1.5) [1]. Primer
tümörlerde  insidans  %0.03-0.05  arasýndadýr.  Sigara  içenler
ve  amfizemli  hastalarda  sýklýk  artmaktadýr [1]. Bu çalýþma-
da, kliniðimize pnömotoraks nedenli semptomlar ile baþvuran,
pnömotoraks teþhisi ve tedavisi yanýnda incelemeler sýrasýnda
akciðer tümörü saptanan olgular irdelendi.

Materyal ve Metod
Ocak 1994-Haziran 1998 yýllarý arasýnda  Kliniði’ mize spon-
tan  pnömotoraks ile baþvuran 302 hastanýn 5’inde akciðer
tümörü  tespit edildi. Hastalarýn dördü erkek, biri kadýn ve yaþ
ortalamasý 50.4 idi (19-66). Yapýlan histopatolojik inceleme ile,
iki olguda epidermoid, bir olguda adenoid kistik karsinom
(trakeal tümör), bir olguda küçük hücreli karsinom ve bir
olguda da fibrom tespit edildi. Hastalardan hiçbiri radyoterapi
ya da  kemoterapi  almamýþtý. Tüm hastalarda pnömotoraks
teþhisi posteroanterior (P-A) grafilerle konuldu. Tümör tespiti,
üç hastada tüp torakostomi sonrasý P-A grafi (ipsilateral), bir
hastada direkt P-A grafi (kontrlateral), bir hastada da toraks
BT  ile (trakeal tümör) yapýldý.

Olgu Sunumu
Olgu 1: 66 yaþýnda sigara içmeyen kadýn hasta, solunum  sýkýn-
týsý ve sol yan aðrýsý þikayetleri ile müracaat etti. Çekilen  P-A
grafi sonrasý sað pnömotoraks ve alt lobda kitle saptanan  has-
taya tüp torakostomi uygulandý. Akciðeri tam re-ekspanse
olmayan ve masif hava kaçaðý olan hastaya toraks BT çekildi.
Alt lobda büyük bir kavite tespit edildi. Bronkoskopik biopsi
ile epidermoid tip akciðer karsinomu tespit edilen hasta, kar-
diak yetmezlik nedeni ile inoperabl olarak kabul edildi.
Onkoloji merkezine sevk edilen hasta 10 aylýk takibinde
yaþamýný sürdürmektedir.
Olgu 2: 19 yaþýnda sigara içmeyen erkek hasta, sað spontan
pnömotoraks teþhisi ile servisimize sevk edildi. 6 yýldýr sol-
unum sýkýntýsý olan hasta astým bronþiale tanýsý ile tedavi
edilmiþ ve 4 yýl önce de sol spontan pnömotoraks nedeni ile tüp
torakostomi uygulanmýþ. Hastaya sað tüp torakostomi ve
kapalý su altý drenajý uygulandý. Solunum sýkýntýsýnýn devam
etmesi üzerine çekilen toraks BT’de trakeada ana karinanýn 4
cm üzerinde trakeayý %80 oranýnda daraltan tümör tespit
edildi. Flexibl bronkoskopiyi tolere edemeyen hastanýn, pre-op
sitolojik tespiti yapýlamadý. Rezeksiyon amacý ile operasyona
alýnan hastaya pre-operatif rijit bronkoskopi ile biopsi yapýldý.
Frozen tetkik sonucu, malign olarak bildirilmesi üzerine,
median sternotomi ile yaklaþýk 5 cm’lik trakeal rezeksiyon ve
primer anastamoz yapýldý. Post-op. bir komplikasyon
geliþmeyen hasta, post-op. 12. gün taburcu edildi. Hasta halen
takip altýnda olup 16 aydýr normal yaþamýný sürdürmektedir. 
Olgu 3: 66 yaþýnda sigara içicisi (60 paket-yýl) erkek hasta, sað
pnömotoraks nedeni ile servisimize müracaat etti. Çekilen  P-
A akciðer grafisinde saðda pnömotoraks ve sol alt lobda  tümör
tespit edildi. Hastaya tüp torakostomi uygulandý.  Transtorasik
iðne aspirasyon biopsisi (TTÝAB) ile küçük
hücreli tümör tespit edilen hasta, inoperabl olarak  deðer-
lendirildi (Resim 1). Dördüncü gün dreni çekilerek onkolojiye
sevk edilen hasta, 16 aydýr yaþamýný sürdürmektedir. 
Olgu 4: 30 yaþýnda sigara içicisi erkek hasta, solunum sýkýntýsý
ile müracaat etti. Çekilen P-A grafide sol pnömotoraks

saptanmasý üzerine tüp torakostomi uygulandý. Reekspansiyon
sonrasý çekilen kontrol grafisinde sol alt lobda tümör tespit
edildi (Resim 2). Bronkoskopi ile sitolojik tespit yapýlamadý.

Exploratris torakotomi ile sol alt lobektomi yapýldý. Cerrahi
piyesin patolojisi fibrom olarak tespit edildi. Postop dönemini
komplikasyonsuz olan hasta 6. gün taburcu edildi. Hasta 20
aydýr yaþamýný sürdürmektedir.
OLGU 5: 72 yaþýnda sigara içicisi erkek hasta. Solunum sýkýn-
týsý ile müracaat etti. Çekilen akciðer grafisinde saðda
parsiyel pnömotoraks ve ayný tarafta kitle tespit edildi. BT’de
üst lob posterior segmentten kaynaklanan 8x8 cm ebadýnda
tümöral kitle görüldü. Bronkoskopide epidermoid karsinom
olduðu tespit edildi. Solunum fonksiyonlarý yetersiz olan hasta,
inoperabl olarak deðerlendirildi (Resim 3). Bu olgudan, geçen
5 yýl içinde herhangi bir takip verisi elde edilemedi.

Tartýþma
Akciðer  tümörlerinin  komplikasyonu  olarak  geliþen  spon-
tan pnömotorakslarýn  etyolojisinde: 
1. Direkt plevral invazyon, 
2. Obstrüktif amfizeme baðlý alveol rüptürü, 
3. Tümör atelektazisine sekonder kompansatuar
hiperinflasyona baðlý alveol rüptürü,
4. Bilinmeyen  diðer  nedenler rol  oynayabilirler [1]. 
Spontan  pnömotorakslarýn  primer  akciðer  karsinomlarýyla
birlikte  görülme  insidansý %0.03-0.05’dir [1]. Vakalarýn
büyük  bir  çoðunluðu  erkektir (%90)  ve  ortalama yaþ  57
(31-74)  olarak  tespit  edilmiþtir [2-4]. Pnömotorakslý
hastalarda tümörün tespiti  genellikle  daha  geç dönemde
yapýlmaktadýr.  Ortalama  gecikme süresi 2.9 aydýr [1]. His-
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Resim 1: Sol alt lob küçük hücreli akviðer karsinomlu olgu,
kliniðimize sol pnömotoraks kliniði ile baþvurdu.

Resim 2: Sol alt lobda fibrom saptanan olguda sol pnömo-
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tolojik  olarak en sýk rastlanan  tip  sýrayla  epidermoid  karsi-
nom (%50),  adeno (%18), dev hücreli (giant cell) (%11)  ve
diðerleridir. Pnömotorakslarýn %71’i tedavi edilebilir.  Ortala-
ma saðkalým
5. 2 aydýr. 1 yýllýk saðkalým %17’dir [1]. Metastatik tümör-
lerde de spontan pnömotoraks   geliþebilir.  Bu tümörler
sýrasýyla  en  sýk  sarkomlar (%1.5),  germ  hücreli  tümörler ve
lenfomalardýr [5]. Smevik [6] ve Schulman [7] akciðer metas-
tazlarýnda kemoterapi sonrasý spontan pnömotoraks insidan-
sýnýn arttýðýný göstermiþlerdir. Diðer taraftan radyoterapi son-
rasý spontan  pnömotoraks, Hodgkin hastalarýnda radyoterapi-
den birkaç ay  sonra tarif edilmiþtir [8,9]. Burada pnömotoraks
etyolojisinde, hýzlý tümör lizisine sekonder rüptür [7,10], ve
fibrozis [11]  sorumlu tutulmuþtur. 
Sunduðumuz olgularýn yaþ ortalamasý 50.4 ve dördü erkek
(%80) ,biri kadýndý (%20). Ýnsidans %0,16 olarak tespit edildi.
Histolojik  olarak  insidans açýsýndan bir fark tespit edilmedi.
Hastalarýn hepsi pnömotoraks ile baþvurdu ve tümör tespiti iki
hastada pnömotoraks ile eþ zamanlý, iki hastada reexpansiyon
sonrasý (ayný gün) ve 1 hastada tüp torakostomiden 4 gün sonra
mümkün oldu. Olgularýn tedavi edilebilirlik oraný %40 ( 2 / 5 )
olarak bulundu.  
Spontan pnömotoraksla baþvuran hastalarda akciðer tümörü
varlýðý insidansý çok düþük olmakla birlikte 40 yaþ üzerindeki
hastalarda göz önünde bulundurulmasý gereken bir durumdur.
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Resim 3: Sol üst lob epidermoid karsinom teþhisi konulan
olguda, baþvurudaki solunum sýkýntýsýnýn nedeni tümöre baðlý
sað spontan pnömotoraks idi.



Klinik 

• Ani ve dinlenirken başlayan ağrı. 

• Batıcı-delici tarz ağrı 

• Nefes darlığı 

• Kardiyopulmoner yetersizlik (Tansiyon 

pnömotoraksı)
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Plate 4-137 Diseases and Pathology

PNEUMOTHORAX

Pneumothorax is a collection of air within the pleural 
space; after trauma, pneumothorax is most commonly 
caused by a rib fracture tearing the visceral pleura of 
the lung, allowing air to escape during inspiration. 
Penetrating injuries (e.g., stab wounds, gunshot 
wounds) also frequently produce a pneumothorax via 
this mechanism. In these cases of penetrating trauma, 
80% of patients will also have blood in the pleural 
space. Pneumothorax is usually identifi ed on chest 
radiographs, although it may also be seen during chest 
or abdominal computed tomography scanning or 
during ultrasound examination of the abdomen after 
trauma (focal assessment with sonography for trauma 
[FAST] examination).

Other causes of traumatic pneumothorax include 
inadvertant puncture of the lung during central venous 
access or thoracentesis. The lung can also be ruptured 
by excessive positive airway pressure during mechanical 
ventilation, termed barotrauma. Spontaneous pneumo-
thorax is usually caused by a ruptured bleb that is often 
precipitated by coughing. Irrespective of the cause, 
when the pleural pressure exceeds the normal subat-
mospheric pressure, the elastic recoil of the lung results 
in partial collapse. If air continues to fl ow into the 
pleural space, the lung collapses entirely and can no 
longer serve to exchange oxygen (O2) and carbon 
dioxide (CO2). A one-way valve typically occurs on the 
lung surface, and air is forced into the pleural space with 
each breath, which progressively increases the intrap-
leural pressure and may result in escape of air into the 
subcutaneous tissues, manifesting as diffuse upper torso 
swelling and palpable crepitus. Ultimately, if the 

intrapleural pressure continues to increase, a tension 
pneumothorax develops. This condition may occur 
rapidly when the patient is ventilated mechanically, 
increasing the airway pressure. Eventually, the pressure 
within the pleural cavity can shift the mediastinum and 
impede blood return to the right heart. Thus, clinical 
manifestations of tension pneumothorax refl ect pro-
gressive impairment of pulmonary and myocardial 
function.

Patients with a tension pneumothorax become dysp-
neic or hypoxic if ventilated mechanically, with cyanosis 
and distended neck veins. Hyperresonance and lack 
of breath sounds on the involved side of the thorax 
cement the diagnosis without the need for radiographic 
confi rmation. Electrocardiographic changes include (1) 
rightward shift in the QRS axis, (2) diminution in the 
QRS amplitude, and (3) inversion of precordial T 
waves. Tension pneumothorax is a life-threatening 

Pathophysiology

TENSION PNEUMOTHORAX

Air

Air
Pressure

Inspiration Expiration
Air enters pleural cavity through lung
wound or ruptured bleb (or occasionally
via penetrating chest wound) with valvelike
opening. Ipsilateral lung collapses, and
mediastinum shifts to opposite side,
compressing contralateral lung and
impairing its ventilating capacity

Intrapleural pressure rises, closing valvelike
opening, preventing escape of pleural air.
Pressure is thus progressively increased with
each breath. Mediastinal and tracheal shifts are
augmented, diaphragm is depressed, and venous
return is impaired by increased pressure and
vena caval distortion

Left-sided tension pneumothorax.
Lung collapsed, mediastinum and
trachea deviated to opposite side,
diaphragm depressed, intercostal
spaces widened

Large-bore needle inserted for
emergency relief of intrathoracic
pressure. Finger cot flutter valve,
Heimlich valve, or underwater
seal should be attached

Incision in 5th interspace with
introduction of thoracostomy
tube attached to underwater-
seal suction
To underwater seal

Therapeutic maneuvers

Clinical manifestations

Respiratory distress
Cyanosis

Tracheal deviation
Chest pain

Hyperresonance
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Plate 4-137 Diseases and Pathology

PNEUMOTHORAX

Pneumothorax is a collection of air within the pleural 
space; after trauma, pneumothorax is most commonly 
caused by a rib fracture tearing the visceral pleura of 
the lung, allowing air to escape during inspiration. 
Penetrating injuries (e.g., stab wounds, gunshot 
wounds) also frequently produce a pneumothorax via 
this mechanism. In these cases of penetrating trauma, 
80% of patients will also have blood in the pleural 
space. Pneumothorax is usually identifi ed on chest 
radiographs, although it may also be seen during chest 
or abdominal computed tomography scanning or 
during ultrasound examination of the abdomen after 
trauma (focal assessment with sonography for trauma 
[FAST] examination).

Other causes of traumatic pneumothorax include 
inadvertant puncture of the lung during central venous 
access or thoracentesis. The lung can also be ruptured 
by excessive positive airway pressure during mechanical 
ventilation, termed barotrauma. Spontaneous pneumo-
thorax is usually caused by a ruptured bleb that is often 
precipitated by coughing. Irrespective of the cause, 
when the pleural pressure exceeds the normal subat-
mospheric pressure, the elastic recoil of the lung results 
in partial collapse. If air continues to fl ow into the 
pleural space, the lung collapses entirely and can no 
longer serve to exchange oxygen (O2) and carbon 
dioxide (CO2). A one-way valve typically occurs on the 
lung surface, and air is forced into the pleural space with 
each breath, which progressively increases the intrap-
leural pressure and may result in escape of air into the 
subcutaneous tissues, manifesting as diffuse upper torso 
swelling and palpable crepitus. Ultimately, if the 

intrapleural pressure continues to increase, a tension 
pneumothorax develops. This condition may occur 
rapidly when the patient is ventilated mechanically, 
increasing the airway pressure. Eventually, the pressure 
within the pleural cavity can shift the mediastinum and 
impede blood return to the right heart. Thus, clinical 
manifestations of tension pneumothorax refl ect pro-
gressive impairment of pulmonary and myocardial 
function.

Patients with a tension pneumothorax become dysp-
neic or hypoxic if ventilated mechanically, with cyanosis 
and distended neck veins. Hyperresonance and lack 
of breath sounds on the involved side of the thorax 
cement the diagnosis without the need for radiographic 
confi rmation. Electrocardiographic changes include (1) 
rightward shift in the QRS axis, (2) diminution in the 
QRS amplitude, and (3) inversion of precordial T 
waves. Tension pneumothorax is a life-threatening 

Pathophysiology

TENSION PNEUMOTHORAX

Air

Air
Pressure

Inspiration Expiration
Air enters pleural cavity through lung
wound or ruptured bleb (or occasionally
via penetrating chest wound) with valvelike
opening. Ipsilateral lung collapses, and
mediastinum shifts to opposite side,
compressing contralateral lung and
impairing its ventilating capacity

Intrapleural pressure rises, closing valvelike
opening, preventing escape of pleural air.
Pressure is thus progressively increased with
each breath. Mediastinal and tracheal shifts are
augmented, diaphragm is depressed, and venous
return is impaired by increased pressure and
vena caval distortion

Left-sided tension pneumothorax.
Lung collapsed, mediastinum and
trachea deviated to opposite side,
diaphragm depressed, intercostal
spaces widened

Large-bore needle inserted for
emergency relief of intrathoracic
pressure. Finger cot flutter valve,
Heimlich valve, or underwater
seal should be attached

Incision in 5th interspace with
introduction of thoracostomy
tube attached to underwater-
seal suction
To underwater seal

Therapeutic maneuvers

Clinical manifestations

Respiratory distress
Cyanosis

Tracheal deviation
Chest pain

Hyperresonance
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Küçük Pnömotoraks

• Küçük Pnömotoraks: Posteroanterior akciğer 

grafisinde parenkim üst sınırının kupuladan 3 cm 

den daha yakın olduğu pnömotoraks 



Küçük Pnömotoraks

29





Total Pnömotoraks

31



Tansiyon Pnömotoraksı

32



Tansiyon Pnömotoraksı

33



AYIRICI TANI ?

34



Bül mü? Pnömotoraks mı?

32 yaş
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içmemiş

Solunum 
Sıkıntısı: Son 

6 ay

Kalp: Normal



Sekonder spontan pnömotoraks



Bilateral Sarkom Metastazı



Travmatik Pnömotoraks 
(Ateşli Silah Yaralanması)
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Plate 4-35 Diseases and Pathology

symptoms, airfl ow limitation is readily demonstrable as 
an obstructive ventilatory defect. The most easily meas-
ured indexes of obstruction are taken from the volume-
time plot of a forced expiratory VC maneuver, classically 
measured with a spirometer coupled to a rotating drum 
kymograph. Although volume-measuring spirometers 
are stable, rugged, and linear instruments, most modern 
spirometry systems use fl ow-measuring devices (pneu-
motachometers) interfaced with a microprocessor that 
integrates fl ow over time to produce a time-based 
record of forced expired volume (see Plate 4-39). The 
FEV1 is low both as a percentage of the value predicted 
for a given gender, age, and height category and as a 
percentage of the patient’s own FVC. Depending on the 
purpose of the pulmonary function test, an obstructive 
ventilatory defect is defi ned either as an FEV1/FVC 
ratio of less than 70% or less than the 95th percentile 
for the demographic category.

With COPD, static lung volumes are often abnor-
mal. Plate 4-39 depicts the normal lung volumes and 
those often found in COPD. The functional residual 
capacity (FRC) is the lung volume at the end of a quiet 
exhalation and, in normal subjects, is the volume at 
which the inward recoil of the lung is equal and oppo-
site to the outward recoil of the relaxed chest wall. An 
elevated FRC in individuals with COPD results from 
the loss of the static elastic recoil properties of the lung 
as well as initiation of inspiration before the static 
balance volume is reached (so-called “dynamic hyper-
infl ation”). TLC is determined by pressures exerted by 
the diaphragm and muscles of the chest wall in relation 
to the static elastic recoil properties of both the chest 
wall and lung. When TLC is elevated in COPD, a 
signifi cant degree of emphysema is present, although 
the TLC can also be elevated during acute episodes of 
asthma. RV is elevated early in the clinical course of 
COPD and is a sensitive sign of airfl ow limitation. 
Early in the course of the disease, elevation of RV is 
thought to be caused by closure of airways, but late in 
the disease, emphysematous bullae may also contribute 
to the elevation in RV. Because the TLC does 
not increase as much as the RV increases, the VC (i.e., 
TLC − RV) decreases with advancing COPD.

The measurement of static lung volumes in COPD 
is subject to some technical issues (see Plate 2-3). Resi-
dent gas methods using helium dilution or nitrogen 
may underestimate the true lung volumes because of 
incomplete gas mixing or washout in regions with 
impaired ventilation. Plethysmographic lung volumes 
that depend on Boyle’s law relying on the compressibil-
ity of resident gas in the lung are more accurate but are 
subject to overestimation of the true lung volume if the 
panting frequency is too rapid to permit equilibration 
of the mouth and alveolar pressures. Because the differ-
ence between the resident gas and plethysmographic 

measure is caused by regions of lung with little or no 
ventilation, the difference between the two methods has 
been called “trapped gas” and used as an indicator of 
COPD severity (see Section 2).

In addition to the easily demonstrable obstructive 
abnormalities during forced exhalation, there are sig-
nifi cant alterations in the pressure-fl ow relationships 
during ordinary breathing in COPD. This contrasts 
with exhalation in normal subjects who can increase 

expiratory fl ow during tidal breathing (see Plate 4-39). 
Because of the slow emptying of the lung in COPD, 
the next breath is initiated before the respiratory system 
can return to the static FRC. This means that the 
individual breathes at higher lung volumes to maintain 
adequate expiratory airfl ow, a condition referred to 
as dynamic hyperinfl ation (see Plate 4-39). Although 
breathing at high lung volumes has the advantage of 
increasing airfl ow because of the increased lung elastic 

Microscopic section 
Distension of airspaces
with rupture of
alveolar walls

Gross specimen
Involvement tends 
to be most marked 
in upper part of lung

Magnified section
Distended, inter-
communicating,
saclike spaces
in central area
of acini

CENTRIACINAR (CENTRILOBULAR) EMPHYSEMA

CHRONIC OBSTRUCTIVE 
PULMONARY DISEASE (Continued)

KOAH’lı Hastalarda Amfizem ve Bülün 
Oluşumu



Büller+Amfizem+Pnömotoraks
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TEDAVİ-1 
Küçük Pnömotoraks

• Oksijen Tedavisi:

Nazal Oksijen 10 lt/dk’ya varan  
Beklenen düzelme : %1.25/gün (Oksijensiz), 
%3-4 /gün (Oksijenli) 

•Parenkim sınırı kupuladan <1 cm uzaklıkta ise 
oksijen tedavisi sonlandırılabilir 



TEDAVİ-2 
Küçük Olmayan Pnömotoraks

Toraks tüpü



Underwater Drainage System



Elektronik Drenaj Sistemi





Toraks Tüpünün Kalınlığı: 
Total Pnömotoraks 

En küçük: 24 F toraks tüpü. 



Torakostomi 
Bazı teknik noktalar 

• Standart :5-6. İnterkostal aralık

•Özelliği Olan Hastalar:  -

• Anterior 2.interkostal aralık (Pezzer dren)

• 7. İnterkostal Aralık lateral

• 7. İnterkostal Aralık Posterior



Re-ekspansiyon Ödemi 

• Uzun süre müdahalesiz kalan pnömotorakslı hastalarda 

‘re-ekspansiyon ödemi’ görülebilir. Tedavisi 

• Diüretik (i.v.) 

• Oksijen 4-6 lt/dk 

• Pozitif inotropik ajanlar



Re-ekspansiyon ödemi 
oluşumu 
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Plate 1-27 Anatomy and Embryology 
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Tight cell
junctions

Type II alveolar cell
ULTRASTRUCTURE OF PULMONARY ALVEOLI AND CAPILLARIES

Lamellar bodies Surface-active layer (surfactant)

Alveolar macrophage

FINE STRUCTURE OF ALVEOLAR 
CAPILLARY UNIT

The cellular composition of the alveolar capillary unit 
was not recognized until the era of electron microscopy. 
Before that time, it was thought that a single membrane 
separated blood and air at the level of the terminal 
airspace. We now know that, even at its narrowest, the 
boundary between blood and air is composed of at least 
two cell types (the type I alveolar epithelial cell and the 
endothelial cell) and extracellular material, namely, the 
surfactant lining of the alveolar surface, the basement 
membranes, and the so-called “endothelial fuzz.” The 
last is composed of mucopolysaccharides and proteo-
glycans (or glycocalyx) that may be involved in signal 
transduction, including mechanotransduction or shear 
stress at the endothelial surface. Plate 1-27 shows part 
of a terminal airspace and cross sections of surrounding 
capillaries. In humans, the diameter of the alveoli varies 
from 100 to 300 µm. The capillary segments are much 
smaller in diameter (10-14 µm) and may be separated 
from each other by even smaller distances. Each alveo-
lus (there are 300 million alveoli in the adult human 
lungs) may be associated with as many as 1000 capillary 
segments.

The thinness of the cellular boundary between the 
blood and the air presents enormous surface area to air 
on one side and to blood on the other (∼70 m2 for both 
lungs). Given the paucity of organelles, the cells at this 
location likely play mainly passive roles in physiologic 
and metabolic events involved in the management of 
airborne or bloodborne substrates.

Ninety-fi ve percent of the alveolus is lined by epi-
thelial type I cells. The remaining cells are larger 
polygonal type II cells. These two cell types form a 
complete epithelial layer sealed by tight junctions. The 
cellular layer lining the alveoli is remarkably imperme-
able to salt-containing solutions, but little is known 
about specifi c metabolic activities of type I alveolar 
cells. Growing evidence suggests a more important role 
in the maintenance of alveolar homeostasis than previ-
ously thought, evidenced by the expression a large 

number of proteins such as aquaporin (AQP-5), T1α, 
functional ion channels, caveolins, adenosine receptors, 
and multidrug-resistant genes. Type II cells and 
endothelial cells have long been known to play active 
roles in the metabolic function of the lung by produc-
ing surfactant and processing circulating vasoactive 
substances, respectively. In addition, recent research 
suggests more complex roles for both of these cell 
types.

ALVEOLAR CELLS AND 
SURFACE-ACTIVE LAYER

As illustrated in Plate 1-28, in addition to being larger, 
the type II alveolar cell is distinguished from the type 
I alveolar cell by having short, blunt projections on 
the free alveolar surface and lamellar inclusion bodies. 
The intracellular origins of the lamellar bodies (LBs) 
and the exact mechanism for lipid transport into them 



Negatif Basınç Uygulama 

•Akciğerde %20‘den fazla re-ekspansiyon kusuru 

mevcut ise ve masif akciğer kaçağı (ekspiriumun 

başında başlayan hava kaçağı) yok ise, su altı 

drenajı sistemi bir aspirasyon sistemine bağlanır ve 

-15 ila -20 cm H20 basınç uygulanır 



Pnömotoraksta Ameliyat İndikasyonları 

• Uzamış Hava kaçağı (>7 gün)

• Aynı tarafta ikinci pnömotoraks

• Daha önce geçirilmiş kontralateral pnömotoraks

• Dalgıç ya da pilotlardaki ilk pnömotoraks

• Senkron bilateral pnömotoraks





Hangi Cerrahi Girişim?

• Aksiller Torakotomi 

• Videotorakoskopi



A k s i l l e r  T o r a k o t o m i



A k s i l l e r  T o r a k o t o m i   
I
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Cerrahi Yöntem

• Hava kaçağı  varsa saptanmalı 

• Kaçak olan bölge ve blebli/büllü 
bölgeye wedge rezeksiyon 

• Parietal plörektomi / Plevral abrazyon











Although CT scanning is the best method of measuring the size of the pneumothorax, a precise estimate of
size has little clinical value. There is considerable variability in previous international guidelines on the
treatment for pneumothorax. There is general agreement that treatment is required for clinically
compromised patients. For clinically stable patients, treatment recommendations have been based, at least in
part, on the size of pneumothorax (small or large), although the definition of a large pneumothorax differs
[6, 21]. A study comparing the size classifications used by the different guidelines demonstrated poor
agreement between them [72], and there is no contemporary evidence to support the approach of treatment
decisions based on size of pneumothorax alone. Most Task Force members adopt a symptom-driven
approach, with follow-up to ensure resolution, rather than basing initial management on size alone.

Pathophysiology
The precise pathogenesis of PSP is not completely understood. With the improvement of imaging
techniques, blebs and bullae can be visualised ipsilaterally or bilaterally in almost all patients with PSP
during surgery, medical thoracoscopy or CT scan [74–77]. These changes visible on the visceral pleura
have been called emphysema-like changes (ELCs), which are also recognised as a specific entity. Recently,
in a subset of patients with spontaneous pneumothorax, fibroblastic lesions consisting of pleural fibrosis
with islands of fibroblastic foci within a myxoid stroma have been described [78]. It is generally believed
that pneumothorax results from the rupture of ELCs, based on a hypothesis of VANDERSCHUEREN [79], who
thought that there was a continuous evolution from normal pleura to blebs and then progressive larger
bullae rupturing leading to occurrence of PSP; however, this has never been proved. Sites of lung rupture
are difficult to demonstrate during surgery or on resected pieces of lung [80–82]. Two studies compared
the appearance of blebs and bullae in first episode and recurrence of PSP and did not find any significant
differences in size, number or location of blebs and bullae, either by medical thoracoscopy or CT scan [83,
84], raising doubts about the aforementioned assumption [79] and the role of blebs and bullae rupture as
the main factor explaining the occurrence of PSP. More recently, CASALI et al. [85], using high-resolution
CT scans, developed a new severity score for abnormalities of the visceral pleura in PSP and demonstrated
a significant correlation between the severity of this score and the risk of recurrence of PSP at follow-up.
These results, obtained in a retrospective series, require confirmation in prospective studies but do suggest
a population at risk who may benefit from more invasive treatment.

Thorough examination of resected specimens of lung in cases of PSP does not demonstrate macro- and
microscopic sites of air leakage [86] but diffuse areas of disrupted mesothelial cells in the visceral pleura,
replaced by a layer of inflammatory cells with increased “elastofibrosis process” and pores of 10–20 mm in
diameter, suggesting the presence of diffuse pleural porosity [80, 86, 87]. The development of a new
technique of fluorescein-enhanced autofluorescence thoracoscopy [88] clearly showed many areas of
fluorescein leakage on the visceral pleura even in normal areas, as seen by normal light, lending weight to
the idea of diffuse pleural porosity. These diffuse histological changes on the visceral pleura may explain
the high recurrence rate (20%) following bullectomy alone without an associated pleurodesis [82, 89–91].

This also leads to an important practical question: what is the respective weight of blebs, bullae and ELCs
in the aetiology of air leakage (fig. 1). There is evidence that the presence of ELCs and pleural porosity is
related to other factors, such as patient height, distal airway inflammation, hereditary predisposition, low
BMI and abnormal connective tissue, which may predispose to PSP [70].

In summary, the true role of rupture of blebs and bullae as a cause of air leakage in spontaneous
pneumothorax is not clear [92].

FIGURE 1 A piece of resected lung
parenchyma in a case of recurring
primary spontaneous pneumothorax.
Image courtesy of A. Spiliopoulos
(Faculty of Medicine, University of
Geneva, Geneva, Switzerland).

DOI: 10.1183/09031936.00219214 5

ERS STATEMENT | J-M. TSCHOPP ET AL.

Çıkarılan Materyal
 (‘Wedge’ rezeksiyon)





VATS’ın Avantajları

• Daha az ağrı 

• Daha iyi kozmetik sonuç 

• Daha kısa yatış süresi / ‘Yoğun bakım 
gereksiz’ 

• Kronik ağrı neredeyse yok. (Kostal nörit)
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Abstract Starting from 1990’s, video-assisted thoracic
surgery (VATS) has commonly been used in thoracic

surgery clinics. This is a minimally invasive operative

technique where the surgery is performed through 2–4
incisions without any rib spreading under the camera vision

of surgical field. Including oncological surgery for non-

small cell lung cancer, the VATS experience and knowl-
edge has increased in time. These beneficial and successful

results encourage thoracic surgeons to perform surgery via

smaller sized and number of incisions. This modification
brought the definition of ‘Uniportal VATS,’ which seems to

be the highlighted future direction in thoracic surgery as

reviewed in the present manuscript.

Keywords Uniportal VATS ! Thoracic surgery ! Non-
small cell lung cancer ! Minimally invasive surgery

Introduction

Minimally invasive thoracic surgery was first performed by
a physician Dr. Cruise in 1885 as a diagnostic thora-

coscopy [1]. In 1910, Jacobaeus used the thoracoscope for
induction of artificial pneumothorax for treating pulmonary

tuberculosis and referred to his name ‘Jacobaeus proce-

dure’ [2, 3]. In 1970s, the thoracoscope was a straight
hollow tube with an incandescent bulb light located on the

tube’s tip without any working channel so with a manda-
tory second hole for instrumentation. In 1980, video cam-

era system was developed but the lightening was still not

sufficient [3]. In 1989, the insufficient lighting providing
incandescent light was no more used with the invention of

the bright xenon lamp. This revolution about having the

surgical field more visible started an incredible inertia to
the field of minimally invasive thoracic surgery. All sur-

gical team members including operating room nurse,

physician assistant, and surgical trainees had a direct view
from the surgical area so that they may help and assist the

operating surgeon and also learn key points of surgery more

efficiently. This created a knowledge development and
competition to do things from less and smaller areas.

Starting from the 1990’s, thoracic surgery clinics got

involved in video-assisted thoracic surgery (VATS) in the
diagnosis and treatment of pulmonary disease where the

vision in operating field with a camera system transmitted

to screens in the OR [4]. The technique became more
common as telescopic-guided minimally invasive proce-

dure in the treatment of pneumothorax [5]. The usage of
the system became more popular with pleurectomy and

thoracic sympathectomy cases [6]. This was followed by

pulmonary wedge resections [7]. Soon afterward, VATS
had started to be used in more complex pathologies such as

anatomical pulmonary resections. With the principles

individual dissection of anatomical structures of lung as
pulmonary veins, pulmonary arteries and bronchus also

complete systematic mediastinal lymphadenectomy by

using the surgical instruments under the screen vision
provided by a camera through 2–4 incisions without any rib

spreading. This usage had formed a large knowledge

accumulation of anatomical resections [8–10] including
complex procedures such as chest wall and sleeve resection

[11]. The number of the port sides in VATS has been
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Plörodez

• Ameliyat olmak istemeyen 
hastalar 

• Talk  (4 - 8 gr) 
• İnsuflasyon 
• Bulamaç





Senkron Bilateral 
Pnömotoraks

• Mekanizması tam belli değil. 

• Kontralateral geçiş olabilir. 

• Hayatı tehdit edici bir durum yaratma olasılığı 
yüksektir (İleri dispne) 

• Sistemik ya da bilateral akciğer hastalığı olanlar 
hastalarda görülebilir.







Kontralateral geçiş

to prevent right-sided pneumothorax. After 2 months,
SBSP developed again and the patient was admitted to
another hospital. Unilateral tube drainage was per-
formed because of complete collapse of the left lung. A
small right-sided pneumothorax was observed. The pa-
tient was transferred to our hospital the next day. Plain
chest radiographs obtained at our hospital showed reso-
lution of pneumothorax on both the drained and con-
tralateral sides. Before surgery, the chest tube was in-
serted into the right side in the operating room and
video-assisted thoracoscopic surgery was performed to
treat left-sided pneumothorax. At inspection of the ante-
rior mediastinum along the sternum and the middle
mediastinum along the descending aorta, a 1-cm long
pleural window was detected at the caudal margin of the
inferior pulmonary ligament, between the aorta and the
esophagus (Fig 1). The lesion was closed by direct pleural
suture, and localized pleural abrasion was performed using
argon beam coagulation along the circumference of the
sutured lesion. No ruptured bullae were apparent in the
lung parenchyma. Wedge resection of a small bulla
in the left lung apex was performed using an end stapler.
The postoperative course was uneventful, and the bilat-
eral chest tubes were removed 1 day after surgery.

Comment

Simultaneous bilateral spontaneous pneumothorax asso-
ciated with pleural communication between bilateral
pleural cavities is considered a possible postoperative
complication after major thoracic or cardiovascular sur-
gery. However, congenital pleural communication is not
well known. What is its frequency? What are its likely
locations? How many communications are there, and
how large are they? The presence of a congenital pleural
communication may even go unnoticed.

In the embryogenesis of the pleura, from week 5 the
pleuropericardial folds fuse in the midline, with separa-
tion of the pleural cavity from the pericardial sac. Plural
communication might occur after some adverse influence
on the fetus during this period. This anomaly is a
critical problem in patients with spontaneous pneumo-
thorax. Pneumatic flow from the affected lung to the
contralateral pleural cavity through a pleural window
causes bilateral pneumothorax. In our patient, the degree
of pulmonary collapse differed, but SBSP developed
twice despite surgery to treat right-sided pneumothorax.
A unilateral chest tube was inserted to resolve pneumo-
thorax on the contralateral side, as in ipsilateral pneumo-
thorax. This led to a suspicion of continuity between
bilateral pleural spaces.

As treatment of SBSP, early definitive surgery must be
performed to reduce the risk of recurrence [1]. Bullec-
tomy is most effective in preventing recurrence, and
recurrence is further reduced with the addition of apical
pleurodesis. The recurrence rate of pneumothorax is less
than 5%. Because recurrence of SBSP is life-threatening,
obliteration of this communication is clearly essential.
The pleural window in our patient was small (1 cm) and
could be closed by direct pleural suture, and pleural
abrasion using argon beam coagulation on the circum-
ference of the sutured lesion was performed for further
obliteration of the lesion by localized pleural adhesions.

As for the surgical approach to pneumothorax, most
bullae are present in the lung apex. As a result, surgeons
concentrate attention on the apical lung area during
surgery. Small transaxillary thoracotomy is chosen as the
surgical procedure for apical lesions, rather than stan-
dard thoracotomy [2]. However, this surgical approach
may result in pleural communications being missed. The
pleural window in our patient, which was located far
from the apical lesion, could not be detected at right-
sided axillary thoracotomy. Congenital pleural commu-
nication treated surgically has previously been reported
in only 2 patients with SBSP [3, 4]. The communication
was located at the front of the thymus in the anterior
mediastinum in 1 patient and from the tracheal carina to
the diaphragm (10-cm long) in the middle mediastinum
in the other patient. Right-sided posterolateral or bilat-
eral axillary thoracotomies were performed. However, in
both patients, existence of pleural communications was
confirmed and identified when water was poured in to
test for air leakage or for irrigation that had escaped to
the opposite pleural cavity. Meticulous attention should
be paid to detecting the pleural window.

Video-assisted thoracoscopic surgery is now a stan-
dard approach in treating spontaneous pneumothorax in
many institutions. This surgical procedure produces a
cosmetically small scar. Reduction of postoperative pain
is expected compared with open thoracotomy. However,
few controlled studies have been performed to correctly
compare these methods [2, 5]. As an important advan-
tage, videoscopy enables wide-view inspection of all
thoracic fields. When performing surgical treatment of
SBSP without underlying pulmonary disease, the exis-
tence of pleural communications must always be consid-

Fig 1. Video image shows orifice of pleural defect (1 cm long) at
caudal margin of inferior pulmonary ligament, between aorta and
esophagus.
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Pnömomediastinum
• Nedenler:  

•Spontan (Bronşial astma, KOAH),  

•Travmatik (künt toraks travması;trakea ve ana bronş 
rüptürü, özofagus rüptürü),  

•Iatrojenik (Trakea cerrahisi, özofagus, batın cerrahisi) 

•Tedavi: Konservatif, Cerrahi (Mediastinostomi)



PNÖMOMEDİASTİNUM






