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INTRODUCTION

 DEFINITION

 >200-600 ml/24 hrs

 Crocco et al. showed that prognosis of

medically treated hemoptysis changes

drastically when 600 ml of blood is lost in 1 day

 Massive hemoptysis is seen in 1.5 % of all 
haemoptysis cases



INTRODUCTION – cont’

 ANATOMY

 Pulmonary circulation- low                  

pressure 15-20mm HG/5-10 mm HG

 BRONCHIAL CIRCULATION

 Nutritional source to lung

Arise from aorta / intercostal

 Arteries Ant. Spinal artery 

may arise from the bronchial

artery



INTRODUCTION –cont’

 ANATOMY

 Enter hila - >follow bronchial tree->anastomose freely 
with each other asplexiform arrangement in peri-
bronchial space

 Extensive submucosal plexus in bronchial wall

 Beyond the terminal bronchiole anastomose with 
precapillary pulmonary arterioles and veins

 Arterioles associated with airways are under systemic 
pressure, they have propensity to bleed when airways 
are diseased



 ETIOLOGY



TUBERCULOSIS

 Active tubercular pneumonitis- bronchiolar 
erosion

 Rupture of Rasmussen’s aneurysm (pulm. art)

 Healed calcified LNE-eroding through bronchial

arteries into airway (expectoration of broncholith)

 Scar carcinoma

 Development of bronchiectasis

 Mycetoma formation



BRONCHIECTASIS

 Pathologically it is destruction of the 
cartilaginous support of bronchial wall and 
bronchial dilatation owing to parenchymal
retraction from alveolar fibrosis

 ANATOMICAL CHANGES:

 Bronchial artery hypertrophy

 Expansion of peribronchial & sub   

mucosal bronchiolar arteriolar plexus

 Augmentation of anastomoses with the  

pulmonary arterial bed



FUNGAL INFECTION

 Mycetoma

 Fungal pneumonia- invasive fungal

infections- common in hematological

malignancies- mainly by the Aspergillus

 Blastomycosis & Histoplasmosis



MYCETOMA1

 Preexisting cavity lesions

 Sarcoidosis,

 Tuberculosis,

 Lung abscess,

 Cavitating carcinoma (squamous

carcinoma)

 Lung abscess ,

 Lung infarction,

 Bullous emphysema



MYCETOMA 2

 Preexisting cavity lesions

 Bronchiectasis,

 Fibrobullous disease of 
rheumatoid arthritis & ankylosing
spondylitis



MYCETOMA 3

 Fungal ball- hyphal elements mixed with

necrotic cellular debris, fibrin &mucus

 Wall of mycetoma cavity is fibrous

containing of highly vascular granulation

tissue & chronic inflammatory cells

 The blood vessels lining the cavity are the

branches of bronchial artery network



MYCETOMA 4

 Saprophytic infections

 Aspergillus fumigatus is the commonest 
organism

 Other species of aspergillus mucur

 Hemoptysis occur in 50- 90% of patients

with mycetoma



MYCETOMA 5

 MECHANISMS:

Mechanical trauma of the vascular 
granulation tissue by the movement of the 
fungal ball in the cavity

 Vascular injury from aspergillus associated

endotoxin

 Aspergillus related proteolytic activity

 Vascular damage from a type 3 
hypersensitivity reaction



FUNGAL BALL

 Crescent sign                     Fungal ball





LUNG ABSCES

 11-15% of primary lung abscess patients

 Massive bleeding in 20- 50 % of bleeders

 Due to necrotizing effect of primary

infection and the inflammation that involves

pulmonary vasculature



MITRAL STENOSIS

 Before valvotomy and mitral valve 
replacement hemoptysis occurred in 20-50% 
of patients with massive bleed - 9-18%
 M.S -- left atrial pressure – pulmonary 
veins pulmonary capillary bed-if pressure 
exceeded in the right. atrial pressure- blood 
flows in the retrograde direction in the 
bronchial veins through the bronchopulmonary
anastomosis
 The sub mucosal bronchial venous plexus 
dilates



MITRAL STENOSIS

 Blood is directed back to the right atrium via

azygos and the intercostal veins

 Prominent varices in the submucosa of the

bronchial walls are formed

 Hemoptysis is precipitated by URTI , simple

coughing, rise in intravascular volume and

pressure as in pregnancy       



CONGESTIVE HEART LESION

 Pulmonary hypertension – (primer , 

seconder)

 Eisenmenger’s complex

 Blalock- Taussig shunt- seconder  

pulmonary hipertension.

 Tetralogy of Fallot- where the 
pulmonary outflow tract is atretic



CARCINOMA
  7-10% of patients with broncho          

genic carcinoma- streaky hemo-

ptysis

  Mc Gregor’s series: 3% patients 
with bronchogenic carcinoma has 
massive ,terminal hemoptysis

  Most of them had previous small 
amounts of bleed but 20% had no 
such previous episodes                  



 CARCINOMA (cont’)

 83% with hemoptysis – squamous

Ca centrally located 48% cavitate

 Mechanism:

necrosis and inflammation of vessels 

within tumor bed

 Direct tumor invasion of the 
pulmonary vasculature is rare                  



 BRONCHIAL CARCINOIDS

 Endobronchial location & marked

vasculature

 Polypoidal tumor with a stalk

 Stalk- submucous in location-

derives blood supply from the bronchial 
artery system

 Micro: cords or nests of uniform, 
small cells separated by a rich fibro-
vascular stroma



 BRONCHIAL CARCINOIDS (cont’d)

 Trauma to the delicate tumor 
vessels

 Vascular invasion by tumor is rare

 Hemoptysis is seen in 45%- 83%

 No bleeding by fibrer optic broncho

scope and small biopsy forceps                  



 METASTASES

 Due to endobronchial lesion

 Breast

 Colon

 Kidney

 Melanoma

 Tumors of the mediastinum
particularly esophageal carcinoma-
extending directly to tracheobronchial
tree                  



 HEMOTOLOGICAL MALIGNANCIES

 Hemoptysis is strongly associated 
with fungal pneumonia

 33%-50% ofpatients with leukemia 

and occult pulm. hemorrhage has 

Aspergillus pneumonia

 Mech: fungal invasion of pulmonary

vasculature- thrombosis, ischemia

 Granulocyte recovery                  



 HEMOTOLOGICAL MALIGNANCIES

 Idiopathic pulmonary hemorrhage-

2-3%

 Cytotoxic agents (cytoxan , 

cytosine ,arabinoside)

 Radiation injury

 Viral infections

 Bacteremia

 Sepsis



VASCULAR ANOMALI

  PRIMARY

  ACQUIRED:

  Cirrhosis

  Mitral stenosis

  Pulmonary schistosomiasis

  Metastatic carcinoma



 VASCULAR ANAMOLIES

  Primary AVM:

  Multiple in 33-50%

  Bilateral in 8-20%

  60% are associated with Osler- Weber-
Rendu

 syndrome

  Arterial supply from pulmonary tree

  The wall of veins draining –degenerative



 LOCALIZATION

  Physical examination

  CXR

  CT chest

  Bronchoscopy

  Arteriography

  RBC scan

  Bronchography



 Physical examination and chest x-ray 
were

 equivocal and not helpful in 55%-60% 
of

 patients

  This poor localization of bleeding 
reflects

 the fact that blood may be widely

 distributed in the lung by coughing                  



 BRONCHOSCOPY

 RIGID

  Improved suctioning

  Continuous airway

 control

  Larger lumenpacking/

 clearing clots

  Decreased visual

 range

  General anesthesia

 FLEXIBLE



 BRONCHOSCOPY

  Early bronchoscopy :(48 hrs)

  Diagnostic yield is higher

  Likely hood of localizing site is 
more

  Accurate localization may direct 
therapeutic

 interventioin



 COMPUTED TOMOGRAPHY

  CT chest during active bleeding 
may be

 misleading because aspirated blood 
may

 obscure underlying pathology or 
incorrectly

 appear as a parenchymal mass                  



  RBC SCAN

  Tc 99m-sulfur colloid isotope-
labeled RBC

  Reserved for the patients in 
whom bronchoscopy

 couldn’t be performed

  BRONCHOGRAPHY: replaced by 
HRCT

  OTHER TESTS: according to 
etiology                 



MANAGEMENT
 BRONCHOSCOPIC MEASURES:
 BRONCHIAL IRRIGATION
 VASOCONSTRICTIVE AGENTS
 TOPICAL COAGULANTS
 LASERS
 ENDOBRONCHIAL BLOCKADE
 BALOON TAMPONADE
 UNILATERAL LUNG VENTILATION
 DOUBLE-LUMEN ENDOTRACHEAL 

TUBES
 EMBOLOTHERAPY
 SURGERY



 MANAGEMENT

 BRONCHIAL IRRIGATION:

 Colon et al iced saline lavage (40c) arrested

bleeding in 23 patients- 2 patients rebleed

 VASOCONSTRICTIVE AGENTS:

Topical epinephrine (1:2000)

Intravenous vasopressin



 MANAGEMENT

 ELECTROCAUTERY

 ARGON PLASMA COAGULATION

 BRONCHOSCOPIC BRACHYTHERAPY

 TOPICAL COAGULANTS:

 Tsukamoto et al- 19 pts-

60% hemostasis with topical thrombin

100% - fibrinogen-thrombin solution (re bleeding

in 1 pt)



 MANAGEMENT

 LASER COAGULATION:

 Nd –YAG laser therapy for endobronchial tumors

 Thermal effects vaporizes the superficial layers

and coagulate the deeper layers

 Seal vessels upto 1.5mm in diameter but larger

vessels maynot be adequately controlled

 Even highly vascular tumors have a propensity

to bleed when subjected to laser therapy



 BALLOON TAMPONADE

 4 Fr 100 cm Fogarthy balloon catheterplaced

by the fibreoptic bronchoscope and is inflated in 

the segmental and sub segmental bronchus

 Inflated for 24-48 hrs

 Advantages:

Allows gas exchange

Supports patient before embolization or surgery



 Disadvantages:

 Ischemic mucosal injury

 Post obstructive pneumonia

 Saw et al- 6/10 patients effective .

No rebleed ing for 6wks- 9 months

 Swersky et al- 4/4 pts- effective.

Rebleeding in 2 pts



 UNILATERAL LUNG VENTILATION

 Intrapulmonary shunting from the Nonventilated
lung and V/Q mismatching from the aspirated blood 
in the ventilated lung may leave an in adequate 
surface for gas exchange , especially in patients with

limited pulmonary reserve

 DOUBLE LUMEN ET TUBES



 CATHETERS

 Cobra type curved catheters are most commonly 
used

 Simmons- 1

 Headhunter

 Yashoro-type

 Microcatether-permits superselective

catherization-less complications



 Early technical failure-4-13% inability to

cannulate the bronchial artery, inability to

stabilize the catheter in the vessel

 Cannulation may be difficult in small bronchial 
arteries, if arise high in thoracic aorta, mediastinal
anatomy is distorted



  ARTERIOGRAPHIC FINDINGS:

 Parenchymal hypervascularity

 Vascular hypertrophy

 Tortuosity

 Capillary stasis

 Bronchopulmonary shunting

 Areurysm formation

 thrombosis of vessel



 Hypertrophied vessel                                     

neovascularization

hypervascularity

Pulmonary shunting

Bronchial leak 



SURGERY



 Granulation tissue is visible at the proximal end of a 
tracheal stent.

Recent Advances in Chest Medicine



 The tissue is coagulated with the held of argon plasma. The 
ignited are working in a noncontact mode is seen.

Recent Advances in Chest Medicine



 The necrotic tissue is debrided mechanically with the 
help of large forceps.

Recent Advances in Chest Medicine



 The necrotic tissue is debrided mechanically with the 
help of large forceps.

Recent Advances in Chest Medicine



A. A proximal view of a silicon-stent within 
the right main stem bronchus.

B. A distal view of silicon-stent within 
the bronchus intermedius

Recent Advances in Chest Medicine



A. Squamous cell carcinoma with near 
complete occlusion of the left main stem 
bronchus.

B. Left main stem bronchus after 
mechanical resection of the tumor 
tissue and placement of metallic-
stent.

Recent Advances in Chest Medicine



A. A patient with small endobronchial 
carcinoma insitu. The white light 
endoscopy.

B. Shows small raised lesions, they are 
much more clearly visible with the 
help of AFB (Auto Fluorescence 
Bronchoscopy).

Recent Advances in Chest Medicine



Tracheobronchial rupture in paries membranaceus 
(bronchopic view)

Eur J Cardiothorac Surg 2002;21:649-652



Eur J Cardiothorac Surg 2002;21:649-652

TBR in the distal trachea. Endotracheal tube is visible in the tracheal lumen.



TAKE HOME MESSAGE .1

 Hemoptysis , expectoration >100 ml of blood from 
the lung in a 24-hour period- I.C.U

 1st step in diagnosing hemoptysis is to determine 
the bleeding source: RESP.-E.N.T- G.I. Quering the 
patient identifies the correct source in 50% of cases.

 Hemoptisis is managed in a stepwise patient : 

- Protect the airway & stabilize the patient

- Localized the bleeding sized

- Administer spesific therapy





TAKE HOME MESSAGE .2

 A CXR localizes bleeding in 60 % of cases and is 
equivocal in 15%.

 Flexible bronchoschopy facilites localization of the 
bleeding site

-Suctioning of the airway

-Administration of site-spesific theraphy

 Surgical management :

- Definitive in selected candidates if the lessions

can be localized
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