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Types	
  of	
  lung	
  func(on	
  tests	
  include	
  

•  Spirometry.	
  
•  Gas	
  diffusion.	
  
•  Body	
  Plethysmography.	
  
•  Inhala(on	
  challenge	
  test.	
  
•  Exercise	
  stress	
  test.	
  



•  Spirometry:	
  
–  It	
  is	
  the	
  measurement	
  of	
  the	
  speed	
  and	
  the	
  amount	
  of	
  air	
  that	
  can	
  be	
  

exhaled	
  and	
  inhaled.	
  
•  Body	
  Plethysmography	
  test:	
  

–  The	
  pa(ent	
  is	
  required	
  to	
  sit	
  in	
  an	
  air(ght	
  chamber	
  that	
  resembles	
  a	
  small	
  
telephone	
  booth.	
  Inside	
  the	
  chamber	
  is	
  an	
  affixed	
  spirometer,	
  which	
  is	
  
used	
  to	
  determine	
  the	
  flow	
  proper(es	
  of	
  the	
  pa(ent.	
  

•  Cardiopulmonary	
  Stress	
  Tes8ng	
  
–  Used	
  for	
  evalua(on	
  of	
  dyspnea	
  that	
  is	
  out	
  of	
  propor(on	
  to	
  
findings	
  on	
  sta(c	
  pulmonary	
  func(on	
  tests	
  

•  Diffusing	
  Capacity	
  of	
  Lung	
  for	
  Carbon	
  Monoxide	
  
–  To	
  evaluate	
  the	
  presence	
  of	
  possible	
  parenchymal	
  lung	
  disease	
  	
  

•  Pulse	
  Oximetry	
  
–  The	
  principle	
  is	
  measurement	
  of	
  O2	
  satura(on	
  by	
  
spectrophotometry	
  	
  



Plethysmography	
  

Spirometer	
  



Spirometry	
  
q Spirometry	
  is	
  a	
  method	
  to	
  record	
  volume	
  movement	
  of	
  
a i r 	
   i n t o 	
   a n d 	
   o u t 	
   o f 	
   t h e 	
   l u n g s .	
  

q Spirometry	
   is	
   a	
   simple	
   most	
   commonly	
   used	
   test	
   to:	
  
q  	
   A s s e s s 	
   t h e 	
   l u n g 	
   p e r f o r m a n c e	
  
q Me a s u r e	
   t h e	
   p h y s i o l o g i c a l 	
   p a r a m e t e r s :	
  

q  L u n g 	
   v o l u m e s	
  
q  C a p a c i ( e s	
  	
  
q  F l o w 	
   r a t e	
  	
  

q Differen(ate	
  between	
  the	
  obstruc(ve	
  and	
  restric(ve	
   lung	
  
c o n d i ( o n s	
  

q Play	
   a	
   cri(cal	
   role	
   in	
   the	
   diagnosis,	
   differen(a(on	
   and	
  
m a n a g e m e n t 	
   o f 	
   r e s p i r a t o r y 	
   d i s e a s e s .	
  



Physiological	
  condi8ons	
  affec8ng	
  lung	
  
func8ons	
  	
  

q  A g e	
  
q  	
   G e n d e r	
  
q  	
   H e i g h t	
  
q  	
   W e i g h t	
  	
  
q  	
   E t h n i c 	
   g r o u p	
  
q  	
   P r e g n a n c y	
  	
  	
  



Indica(ons	
  of	
  Spirometry	
  
•  Ba sed	
   on	
   c l i n i c a l	
   f e a tu r e s	
   /	
   abno rma l	
   l a b	
   t e s t s	
  	
  
–  S y m p t o m s :	
  	
  

•  D s y p n e a	
  
•  C o u g h	
  	
  
•  S p u t u m 	
   p r o d u c ( o n	
  	
  	
  
•  C h e s t 	
   p a i n	
  	
  

–  S i g n s :	
  	
  
•  C y a n o s i s ,	
  	
  
•  C l u b b i n g	
  	
  	
  
•  C h e s t 	
   d e f o r m i t y	
  	
  
•  D i m i n i s h e d 	
   c h e s t 	
   e x p a n s i o n	
  
•  H y p e r i n fl a ( o n	
  	
  	
  
•  D i m i n i s h e d 	
   b r e a t h 	
   s o u n d s	
  	
  
•  P r o l o n g a ( o n 	
   o f 	
   e x p i r a t o r y 	
   p h a s e 	
   & 	
   c r a c k l e s	
  	
  	
  

–  Ar te r i a l	
   b lood	
   gas	
   ana l y s i s :	
   Hypoxemia ,	
   hype r capn i a	
  
–  A b n o r m a l 	
   c h e s t 	
   X 	
   R a y .	
  	
  



Indica(ons	
  of	
  Spirometry	
  
•  To	
  detect	
  respiratory	
  disease	
  in	
  pa(ents	
  
presen(ng	
  with	
  symptoms	
  of	
  breathlessness,	
  and	
  
to	
  dis(nguish	
  respiratory	
  from	
  cardiac	
  disease.	
  

•  To	
  diagnose	
  or	
  manage	
  asthma	
  
•  To	
  diagnose	
  and	
  differen(ate	
  between	
  
obstruc(ve	
  and	
  restric(ve	
  lung	
  disease.	
  

•  To	
  conduct	
  pre-­‐opera(ve	
  risk	
  assessment	
  before	
  
anesthesia	
  

•  To	
  measure	
  response	
  to	
  treatment	
  of	
  condi(ons	
  
which	
  spirometry	
  detects	
  



Indica(ons	
  of	
  Spirometry	
  

•  Describe	
  the	
  course	
  of	
  diseases	
  affec(ng	
  PFTs	
  
•  Neuromuscular	
  diseases:	
  Gillian	
  Barre	
  
Syndrome,	
  Myasthenia	
  gravis	
  

•  Pulmonary	
  diseases:	
  Obstruc(ve	
  airway	
  
diseases,	
  Inters((al	
  lung	
  diseases	
  

•  Adverse	
  reac8ons:	
  Drugs	
  with	
  known	
  
pulmonary	
  toxicity	
  [Pulmonary	
  fibrosis]	
  	
  



Indica(ons	
  of	
  Spirometry	
  

•  To	
   assess	
   the	
   therapeu8c	
   interven8ons:	
  	
  
–  B r o n c h o d i l a t o r 	
   t h e r a p y	
  

– S t e r o i d	
   t r e a t m e n t	
   f o r 	
   a s t hm a	
  

– Chron i c	
   obs t ruc(ve	
   lung	
   d i sease	
  	
  

–  I n t e r s ( ( a l 	
   l u n g 	
   d i s e a s e	
  



Indica(ons	
  of	
  Spirometry	
  

P R E 	
   O P E R A T I V E 	
   I N D I C A T I O N S	
  

– To	
   determine	
   the	
   suitability	
   of	
   pa(ents	
   for	
  
a n e s t h e s i a	
  

– To	
   assess	
   the	
   risk	
   for	
   surgical	
   procedures	
   known	
   to	
  
a ff e c t 	
   l u n g 	
   f u n c ( o n .	
  



Results	
  classifica(on	
  

•  Normal	
  
•  Obstruc(ve	
  	
  
•  Restric(ve	
  
•  Combined	
  	
  



Assessment	
  of	
  spirometry	
  



Maintaining	
  accuracy	
  

•  The	
  most	
  common	
  reason	
  for	
  inaccurate	
  
results:	
  
–  Inadequate	
  or	
  incomplete	
  inhala(on.	
  
– Addi(onal	
  breath	
  taken	
  during	
  the	
  test	
  
– Lips	
  not	
  sealed	
  around	
  the	
  mouth	
  piece.	
  
– Slow	
  start	
  to	
  forced	
  exhala(on	
  
– Some	
  exhala(on	
  through	
  the	
  nose.	
  
– Coughing.	
  



Smoking	
  and	
  Spiromtry	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  
Effect	
   of	
   smoking	
   on	
   lung	
   func8on:	
  

– Non	
  Smoker:	
   	
   In	
   normal	
   healthy	
  non	
   smoker	
  
subject	
   a[er	
   the	
   age	
   of	
   30	
   the	
   expected	
  
decline	
   in	
   Lung	
   func(on	
   parameter	
   [FEV1]	
   is	
  
2 5 – 3 0 	
   m l / 	
   y e a r	
  

– Smoker:	
   The	
   average	
   rate	
   of	
   decline	
   of	
   lung	
  
func(on	
   in	
   smokers	
   as	
   measured	
   by	
   Forced	
  
Expiratory	
  Volume	
  in	
  1	
  sec	
  [FEV1]	
  is	
  60-­‐70	
  ml	
  /	
  
y e a r	
  

Davis	
   et	
   al.,	
   Diabetes	
   Care,	
   2004	
  



SMOKERS	
   AND	
   S P I ROMETRY	
  



SMOKERS	
   AND	
   S P I ROMETRY	
  



SYMPTOMS 
cough 
sputum 
dyspnea 

EXPOSURE TO RISK 
FACTORS 	
  
tobacco 

occupation 
indoor/outdoor pollution 

SPIROMETRY	
  

➨
"

DIAGNOSIS	
  OF	
  COPD	
  


