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GOALS O
PULMONAR

. To predict likelihooc
complications

. Obtain quantitative baseli
which can help in decision

. Identify patients who may bene
bronchodilator therapy

. 'To ascertain predictive benefit in
pneumonectomy patients




o
atient
FT

Known pulmc
Currently smok
Chronic productiv
Recent respiratory 1
Advanced age
Obesity >30% over idea
Thoracic cage deformity, s
Neuromuscular disease, such
sclerosis or myasthenia gravis
Procedure
Thoracic or upper abdominal or
Pulmonary resection
Prolonged anesthesia



P

Contrainc

Recent myocardial infa

Unstable angina

Recent thoraco abdominal surge

Recent ophthalmic surgery

Thoracic / Abdominal / Cerebral aneurys

Pneumothorax




2. Chest x rays
3. ABG : chronic hypoxemics

management goals
4. Screening spirometry
5. Maximum voluntary ventilation
6. DLCO
7. Quantitative radionuclide scintigraphy
8. Maximum cardiopulmonary exercise studie




® TLC : decreases a

® VC: 25 to 50 % decre
postop , returns to

® RV : increses by 13 %

® ERV :decreases by 25% afte
60% after UAS & thoracic
® TV :decreases by 20% within first z
returns to normal within 2 weeks
® Pulmonary Compliance : Decreases by 3




LUNG CAF




It reflects the patient

® Deep breath

® Cough

® Clear excessive secretions

® Vital capacity may be reduced

a. Alterations in muscle power

b. Pulmonary disease

c. Abdominal tumors (* pregnancy )
d. Abdominal pain

e. Abdominal splinting

f. Alterations in posture



POSITION LOSS OF VITAL CAPACITY ( in
percent )

Tredelenburg
Lithotomy
Left lateral

Right lateral
Bridge in dorsal

Prone position , unsupported

During anesthesia vital capacity re
during controlled ventilation lungs fe

It evaluates patient condition for weaning
>10-15 ml/kg of body weight

Importance in post op period :
(if VC falls about 3* TV - artificial help may be ne
secretions )



small airways collaj

Any increase 1n it sig
usual and cannot empt

- After thoracic operatio
- OAD
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It greatly influences ventilation-pgtRUSIbhesEINEid
the lung (when FRC is reduced¢ ¥é&hous admixture i

results in arterial hypoxemia , mechanism can b under

its relationship with closing capacity )



INCREASE
1. Age

2. OAD

3. Position

DECREASE
Age
Position
RLD
Anesthetic agents
Post operative period : upper abdominal : 40-5C

Lower abdominal n thoracic : 30 %
Other : 15-20 %




The subject is instructe
for 10 to 15 seconds. Th
and reported in liters per m
A low MVV can occur in obst

disease, in neuromuscular disease

patient who does not try or who does

frail patient.

MVV measures the endurance of the
muscles and indirectly reflects lung-thorax co

and airway resistance




P

aximum Vo

MVYV is the best venti
performed in the laborec

much as 30% from predictec
only large reductions in MVV a1

Healthy, young adults average ~1

lower in women and decrease with age

Because this manoeuvre exaggerates ai

exerts the ventilatory muscles, MVV is
greatly in patients with moderate-to-severe obs
disease

MVV is usually normal in patients with restrictive
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PFTINT

Three Goals :

. Identify the patient a
morbidity and mortality

. Identify patients who wil
post-op ventilatory support

. To evaluate beneficial effect a
obstruction with use of bronchod

The 3 aspects of respiratory function nee
pre operatively and these form a 3 legged

® Lung Mechanics
® Lung parenchymal function
® Cardiopulmonary Interaction




Lung segments

Total subsegments = 42

o

> 40% ~ low risk
Example: Right lower lobectomy

30 to 40 % ~ moderate Postoperative FEV, decrease = 12/42 (29%
risk
< 30% ~ high risk

thoracotomy outc
FVC, MVV, RV/TLC

® Most important of th
predicted post operative
FEV1

® PPO FEV1 = preop FEV1 %
(1- no of subsegments removed
[42)



UNG
FUNCTION

The lungs ability to e
pulmonary vascular bed a

1.ABG : cut offs PaO2
mmHg , the patients who do
criterias are at increased risk

2.DLCO : correlates with tota
sectional area of alveolar capillary in
DLCO can be used to calculate post tran

ppoDLCO <40 % - correlates wi
respiratory and cardiac complications

<20 %- unaccepatably high periop mortali




Laboratory exerc
Maximal O, Consumg
useful predictor of post-t

Stair climbing

~ 1 flight means 20 steps with ¢
> 5 flights - VO

> 20 mL/kg/mi

2max

» 2 flights - VO > 12 mlL/kg/min

2max




® Less than 20(

to VO < 15 mL

2max

Fall in SpO, more than

exercise

Estimated ppoVO < 10 mL/}

2max

an absolute contraindication for

pulmonary resection




Assessment of j

contribution of lol

For any patient whose

FEV1 and/or less than 8(




Postthoracotomy anesthetic management:
Predicted postoperative FEV; (ppoFEV,%)

I

10

>40% 30%=40% ‘ <30%
Extubate in operating | | Consider extubation Staged weaning
room if: based on: from mech. ventilation
patient AWaC Exercise tolerance | Consider extubation if
(alert, warm, and DLco =20% plus;
comfortable) VO scan Thoracic epidural
Associated analigesia
diseases 1
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APPRO/

Spirometry is an effort
to ensure that subject gi

Way of doing this is to look
repeatability criteria

ACCEPTABILITY
1. No inadequate inspiratory effort
2. No slow / hesitated start

3. No cough

4. No poor effort

5. No early termination (i.e FET >/= 6 seconds

6. No glottic closure / obstruction of mouth piece dt
REPEATABILITY

Difference between two best FEV1 and FVC must sho
minimum variability. It should be within 200 ml



® Atleast 3 accepte

® Upto maximum of &
CUT OFF VAILUES
FVC >80%

FEV1 >70%
FEV1/ FVC >80 %
FEF25 - 75 > 60 %
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unusual co
such as the fo

central airway
obstructive proces
Neuromuscular
weakness
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® Of
have
high (I
or normal

® An increase
volume (RV)
trapping) and a
increased RV/TLC
ratio

® Restrictive disorders
have a reduced TLC
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Increased : al
hemorrhage , ve
, asthma

Date: 25-Aps-13

Margan Scientific, Inc.

Pulmonary Function Testing Twnf M
151 Essex Street m:;: ::imﬂn
Haverhill, MA 01832 Phone: [378) 521-4440 :

' i BTPS: 1039

Mama: Richard Hawkins D08 09-001-39  Age: T3 1D 123321123
Sex- M Height: 70 i Smoker; X Pack yrs: 11 ! Techraman: Ralph E. Browning, BS, RFFT
Race: W Wieight: 230 1b Pulmonologist: Josh Jones, M.D.
BMI: 330 Rederring:
Spirometry
Raf Pra % Fef Post % Raf % Chyg

e L 4 FIE L ar 2.55 a5 ¥
FEV4 L 313 1.8 b 1.96 a3 B
FEV4 / FVC % 73 T4 7
FEF25.75 [150] Le 230 1.26 55 2.50 109 8
FEFR Lia 8.0 . a5 632 78 -18
Lung Volumes Box

Rel Pre T Rt Past
TLC [ 7405 4. 86 [
W L 446 2.7 &1
Ry b 253 213 &4
RW/TLC k) LT} a4 118
FRC 12 T 318 &4

i 124 1.08 &5

1.13 1.4 1ar

023 .31 136
Diffusing Capacity

Pra % Raf Post

C0 mlfmrenimmHg £ 21.50 a1
OO [HE]  mUmnimmHg 26, 21.50 1
LCONE  mbimindmemHg/L 4.54 i3
WA [BTPS] L 4.35 [
VI [BTRS] L .61 58
Daffusicn T 1007

PF Refetancs: Bpiremetry (3-5yra). EgeniBinler, (8-Tyra) DeckerdVang, (8-Blyral NHANESII & Knudsen, Lung Welures: Crapa, DLCO; Cates

Cabbalion Date: Q425313 Calbalion Data: Temp: 2M4°C P8ar M3mmHy BTPS 1079
Talmn!.  Fawars, Rchar Tuil Dale (A=A 3 Fage: Tef 5




> Ventilation

® Forced Expiration
® Lung Volumes

» Diffusion

> Blood Flow

» Ventilation-Perfusion
Relationships

® Topographical Distribution
of Ventilation and Perfusion
® Inequality of Ventilation

® Inequality of Ventilation-
Perfusion

® Ratios




C. Restrictive

. Obstructive

Liters

FEV=4.0
FVC=5.0

FEV=1.3
FVC=3.1

Figure 7-19. Measurement of forced expiratory volume (FEB, ) and forced vital
capacity (FVC).

I

FEV pye

|

|1 secl

FEV=28
FVC=3.1
% = 90



TLC RV

Volume

Figure 7-16. Flow-volume curves. In A, a maximal inspiration was followed by a forced
expiration. In B, expiration was initially slow and then forced. In C, expiratory effort was
submaximal. In all three, the descending portions of the curves are almost superimposed.



C. End-inspiration D. Forced expiration

Figure 7-18. Scheme showing why airways are compressed during forced expiration.
Note that the pressure difference across the airway is holding it open, except during a
forced expiration. See text for details.



A B

/ Airway collapse

= 84 \. 8
@ \ Normal
= 6 — ", Effort independent & —
o "+, portion
S 4 - 44
= s Obstructive Restrictive
" 1\ /\Qf\
LL "
' L1 o I L1 L 1 R
6 5 4 3 2 1 0 9 B 7 6 5 4 3 2 1 0
Lung volume (I) Lung volume ()

Figure 10-1. Flow-volume curves obtained by recording flow rate against volume
during a forced expiration from maximum inspiration. The figures show absolute lung vol-
umes, although these cannot be measured from single expirations. See text for details.



Obstructive Disorders

® Characterized by a
limitation of expiratory
airflow so that airways
cannot empty as rapidly
compared to normal

(such as through
narrowed airways from
bronchospasm,
inflammation, etc.)

Examples:
® Asthma ® Cystic Fib

® Emphysema




Typical Results of Disease on Venlilatory Function and Lung Volumeas

FVC ad '
FEV; ' >y
FEFss7s 44 ++y
MV e +ry
FRC tt '

RV 1 e I

TLe t4 b s

FEV1/FVC |/ 1
4_...4,.1,. | Redied e oBSTRUCTIONJI RESTRICTION




® In restrictive dise
rate is reduced, as 1
exhaled.

® The flow rate is often abi

the latter part of expiration
increased lung recoil.

® By contrast, in obstructive disec
rate is very low in relation to lung v
and a scooped-out appearance is se
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Expiratory flow

Volume

]
2
=

&
2
£

=3

w
=

reduced vital capacity

Tall and narrow with
phase.




® In obstructive disease
abnormally large, but ex

® The early airway closure i

1. increased smooth muscle ta
asthma,

2. loss of radial traction from surrot
as in emphysema.

® (Other causes include edema of the bron
secretions within the airways.

® In restrictive diseases, inspiration is limited b
reduced compliance of the lung or chest wall, o1
weakness of the inspiration muscles.




® The FEV1.0 (or FEI
increase in airway
reduction in elastic re

® It is independent of expire

the dynamic compression c

® The increase in airway resistanc
reduction of lung elastic recoil pre
be important factors in the reductio
FEV1.0, as, for example, in pulmona
emphysema.




Stage I: Mild

Stage Il: Moderate FEV,

50% <

Stage lll: Severe FEV,/FVC < 0.
30% < FEV, <

Stage IV: Very Severe FEV,/FVC < 0.70
FEV, < 30% predicted o
FEV, < 50% predlcted plu

f‘lﬂlﬁf\lﬂ\ Vo Y o W el | IF'\'I-AIF Y 2 'F



® Often used for a
® How?
® Off inhalers
® Check spirometry

® Inhale a bronchoprovocato
methacholine, saline) at inc.

® measure spirometry after each i
® N.B. exercise as a bronchoprovoca




Bronchial ¢

® Threshold for pc
centre

® Indicates ‘Bronchial
® Negative test virtually e

® False positives post-infect




Variable Extrathoracic Yariable Intrathoracic

Expiration Inspiration Expiration Inspiration

<« Ji|— - Ji—
Ptr > Patm Patm = Ptr

—>W—Ppl> |« Ptr »
AN

Ptr Ppl

= s R

FIG. 2-8. Model explaining the pathophysiology of the variable lesion of the major airway. Patm, atmospheric pressure acting on the
extrathoracic trachea; Ppl, pressure in the pleural cavity that acts on the intrathoracic trachea; Ptr, lateral, intratracheal airway pressure




P

=

Variable
" It is characteriz

inspiration with p
" The causes are unile

vocal cord adhesions, voc

expiration g

and obstructive sleep apnea

» Surrounding soft tissue
unsupporting

»Collapses during inspiration
»Expands during expiration

inspiration




P

=

Variable Intx

" It is produced by
stem bronchus, trac
with polychondritis

" In these obstructions, the
expiration with preservatio

configuration.

»Quter surface exposed to pleural
pressure

»Expands during inspiration
»Collapses during expiration

expiration

litres
par
second

inspiration



" The causes include go

inspiration & expire

both main bronchi, post
the test through a tracheo

device

expiration g

In these, there is reduction in airflc th during inspiration &

4

[itres
per 0
sacond

4

expiration

inspiration 8



Flow - volume loops in various pathologies

Fixed upper airway obstruction Intrapulmonary obstruction
e.g emphysema
expiration g - expiration g =
4 A 4
litres litras
per 0 per 0
sacond second
4 - 4
inspiration B - ingpiration 8
Intrathoracic bronchial obstruction Extrathoracic bronchial obstruction
expiration g8 - expiration g -
4 - 4
litres / \ litras
per O per 0
sacond sacond
4 - 4 -
inspiration 8 - inspiration & -




TABLE 10-2. Guidelines for estimating risk for postoperative respiratory complications

Test

Increased risk

High risk

FVC

MW

PaCO,

<% predicted

«2.0 L or <50% predicted

1.3 L

<1.0L

<% predicted

=45 mm Hz

FE'u’1, forced expiratory volume in 1 second; FVC, forced vital capacity; MYV, maximal voluntary ventilation; F’aCDl, arterial tension of carbon

dioxide.




® Lung volumes &

® functional residual
dilution and body ple




lung Spirometer
capacity pan
_ Vital
capacity
@ = fets
g 4 Y 1°T
- Tidal < Pen
- volume
0 &
2r Yol 3 | [/ : |
Functional — ) '
- residual Residual —
capacity Volume UL ELI.
ok Y@ ) A 4

Figure 2-2. Lung volumes. Note that the total lung capacity, functional residual
capacity, and residual volume cannot be measured with the spirometer.
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Before equilibration After equilibration

C1XV1=02X(V1+V2)

Figure 2-3. Measurement of the functional residual capacity by helium dilution.




Figure 2-4. Measurement of FRC with a body plethysmograph. When the subject
makes an inspiratory effort against a closed airway, he slightly increases the volume of

his lung, airway pressure decreases, and box pressure increases. From Boyle’s law, lung
volume is obtained (see text).



N» concentration %

Clnsing:
volume

Lung volume (I)

Figure 10-6. Measurement of the closing volume. If a vital capacity inspiration of
100% O, is followed by a full expiration, four phases in the N, concentration measured at
the lips can be recognized (see text). The last is caused by preferential emptying of the
upper part of the lung after the lower-zone airways have closed.
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4 Thickness

Figure 3-1. Diffusion through a tissue sheet. The amount of gas transferred is
proportional to the area (A), a diffusion constant (D), and the difference in partial pressure
(P, = P,), and is inversely proportional to the thickness (T). The constant is proportional
to the gas solubility (Sol) but inversely proportional to the square root of its molecular
weight (MW).



® Examples of diffu:
gases are carbon mc
respectively.

® Oxygen transfer is norme

limited, but some diffusion |
occur under some conditions,
intense exercise, thickening of t
barrier, and alveolar hypoxia.




Measurement of Diffusing Capacity

* Carbon monoxide is used because the uptake of this gas is diffusion
limited

* Normal diffusing capacity is about 25 ml-min~'-mm Hg™’

* Diffusing capacity increases on exercise




P —
DL %

® DL, | by:
® Pulmonary vasculz

® Conditions affecting
® Cardiac diseases

® Anaemia
® Pregnancy
® Recent smoking




P —
DL %

® DL, T by
® Polycythaemia

® Pulmonary haemorrl
® L to R shunt

® Exercise




® The volume of blc
lungs each minute
using the Fick princ

® This states that the O2

minute (VO2) measured at t
to the product of blood flow &
concentration gradient of O2.




arterial pressure is
reduced (severe
hemorrhage,)
alveolar pressure is
raised (PPV)

|

Distance

Blood flow —>»




Hypoxic Pulmonary Vasoconstriction

* Alveolar hypoxia constricts small pulmonary arteries
* Probably a direct effect of the low Po, on vascular smooth muscle

* |ts release is critical at birth in the transition from placental to air
breathing

* Directs blood flow away from poorly ventilated areas of the diseased
lung in the adult
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Figure 2-7. Measurement of regional differences in ventilation with radioactive xenon.
When the gas is inhaled, its radiation can be detected by counters outside the chest. Note
that the ventilation decreases from the lower to upper regions of the upright lung.
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Po, mm Hg

Figure 10-3. 0O,-CO, diagram showing the ideal point (i), that is, the hypotheti-

cal composition of alveolar gas and end-capillary blocd when no ventilation-perfusion
inequality is present. As inequality develops, the arterial (a) and alveolar (A) points diverge
along their respective R (respiratory exchange ratio) lines. The mixed alveolar-arterial PO,
difference is the horizontal distance between the points.
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Figure 5-8. Distribution of ventilation and blood flow down the upright lung (compare
Figures 2-7 and 4-7). Note that the ventilation-perfusion ratio decreases down the lung.
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FUNCTION

RIERIAL O2 TENSION

» High values at room
asymptomatic smoker
(min. symptoms)

PAO2 = PIO2Z - PaCc

www.anaesthesia.co.in



® causes of low a

® (1) hypoventilatio

® (2) diffusion impairme
® (3) shunt, and

® (4) ventilation-perfusion ine
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Stage Process MNotes and equations
Alr — Pos = Flos Py
Trachea Humidification Pos = Fios (Pﬁ"[‘}..{ — PH;D}
Alveolus Ventilation Pao, = |Fi03(Paty — PH,0)| — (Paco, /R)
Capillary Diffusion Diffusion barrier negligible for O,
Artery Shunt, V/Q A—a gradient usually < 2kPa
mismatch
Mitochondria - Low Po, of around 1.5 kPa is usual
Veins - Normal Pvo, = 6.3 kPa




® causes of an inc
® (1) hypoventilatio
® (2) ventilation-perfu




® Tun
Compliance

volume chang
pressure change
lung.

To obtain this, we ne Volume ()
know intrapleural press Hor
Pu_n;p
0.5+
Pressure
0 —1I0 —2IO —3'0

Pressure around lung (cm water)

Figure 7-3. Measurement of the pressure-volume curve of excised lung. The lung
is held at each pressure for a few seconds while its volume is measured. The curve is
nonlinear and becomes flatter at high expanding pressures. Note that the inflation and
deflation curves are not the same; this is called hysteresis.



Corrected Tidal Volume
{Plateau Pressure — PEEP]

Corrected Tidal Volume

(Peak Inspiratory Pressure — PEEP)




TABLE 1-3 Clinical Conditions That Decrease the Compliance

Type of Compliance Clinical Conditions

Static compliance ARDS
Atelectasis
Tension pneumothorax
Obesity
Retained secretions

Dynamic compliance Bronchospasm
Kinking of ET tube
Airway obstruction
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FIGURE 1-4 Shifting of the P-V slope toward the pressure axis (A) indicates a decrease in compliance.
Shifting of the P-V slope toward the volume axis (B) indicates an increase in compliance.



® Airway Resistance

® Airway resistance is t
between the alveoli and t
airflow.

® Airway resistance is the press
between the alveoli and the mou
flow rate.

® Mouth pressure is easily measured v
manometer.

® Alveolar pressure can be deduced from
measurements made in a body plethysmogra
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FIGURE 1-1 Increased bowing (from dotted to solid lines) of the pressure—volume loop suggests
an increase in airflow resistance. Bowing of inspiratory limb (from A, to A,) may be caused by excessive

inspiratory flow. Bowing of the expiratory limb (from B, to B,) may be caused by an increase in expiratory
flow resistance such as bronchospasm.

(o)}
o
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® The volume of lunc
the small airways clc

® In young normal subjec
is about 10% of the vital

® It increases steadily with ag
about 40% of the VC, that is, th
about the age of 65 years.

® Relatively small amounts of disease
small airways apparently increase the
volume.




N» concentration %

Closing:
volume

Lung volume (l)

Figure 10-6. Measurement of the closing volume. If a vital capacity inspiration of
100% O, is followed by a full expiration, four phases in the N, concentration measured at
the lips can be recognized (see text). The last is caused by preferential emptying of the
upper part of the lung after the lower-zone airways have closed.

® pure dead space(1),
® 3 mixture of dead space and
® pure alveolar gas (3)

® end of expiration, an abrupt increa



and respiratory cente
measured by having the

into a rubber bag.

® The ventilatory response to hy
measured in a similar way if the
rebreathes from a bag with a low |
constant Pco2.




Exercise testing
small amounts of 1




ratient. Mr, Kusnpadgra Matliur nge ¢ 47 lCals wCa ¢ HalC LWy t Ard e
Refd. By: Height : 173 Cms Smoker : No Temp : 30 degrees
Pred.Eqns: RECORDERS ID: **  Weight : 68 Kgs Eth. Corr: 100 Date : 30/09/2004
14 F(Litres/Sec)
121 V(Litres)
10 L PEFR ' — PRE
L - — POST
6 o
6 nEEF50%
5 4
% OFEF75%
2 FVC
OFEVS
0 - |
5 67 #
=@ Ak V(Lizres)
_.4 =+
_6 =1 "
) - | 1k Expl time/FET/
. L R R T T ihili
s . ARl Reproducibility
FVC Results
Parameter Pred Pre %Pred Post $Pred %Imp
FVC (L) 03.82 03.83 100 --—-—- - -
FIVC (L)  —---—- 03.62 -=-  ——=-- - ——-
FEV.5 (L)  ~———- 02.56 =---  —-—~-- - —
FEV1 (L) 03.29 03.24 098 —-—~—- e LR
FEV3 (L) 03.71 03.83 103 --~-- - -
PEFR (L/s) 09.62 09.98 104 ----- —— -
PIFR (L/s) ~--—- 07.50 =--=  —==~-- - ——
FEF25-75 (L/s) 04,72 03.38 072 --—--- - ———
FENTS-85 {L/8}) ——-—— 01.05 ---  —---—- - -

FEF.2~1.2(L/s) 08.13 08.49 104 ----- — -
FEF 25% (L/s) 08.31 07.84 094 ----- ——— .
FEF 50% (L/s) 06.18 03.87 063 -—~-- —— =
FEF 75% (L/s) 03.42 01.48 043 -—---- e —
FEV.5/FVC (%) —~—--—- 66.84 ==~-
FEV1/FVC (%) 86.13 84.60 098 --~—- — e
FEV3/FVC (%) 97.12 100.00 103 ----—- mo— e
FVC Time (Sec) ~—--—- S e

ExplTime (Sec) —--—- N R




atient: Mr.Padam Kothari Age : 59 Years Sex : Male
efd. By: Dr.Dinesh Sharma Height : 174 Cms Smoker : No
red.Egns: RECORDERS Weight : 76 Kgs Eth. Corr: 100
ate : 09/08/2004 ID: 1892 BSA : 1.9 m2 Temp : 25 degrees
§ F(Litres/Sec)
V(Litres
124 : )
101 . — sost
8 rum | 7 = 32.51 (108%)
T 2JFEF2b% :
& + I
creFsos (66%)
4 51
2 4 OFEF75% 4 +
FVC
0 —f SF\.{C 1 : TFEVS
2|3 4 5 6 7 8 37T
_2 L V{Litres) J EV1 =
W 2 v What is the
_ | 1 ] [} — |
‘1 r dicprrosis ?
-8 0 )
i 2 3 4 5 6 1 8
-10 T (Seconds)
FVC Results .
Parameter Pred Pre %Pred Post $Pred S%Imp Day 14 -
FVC (L)  03.38 02.23 066 03.04 090 +36
FIVC (L) ————- 01.69 --- 02.71 --—- +60
FEV.5 (L)  ————- 01.37 --- 02.14 --—- +56
FEV1 (L) 02.59 01.84 071 02.71 105 +47
FEV3 (L) 03.28 02.23 068 03.04 093 +36
PEFR (L/s) 08.47 05.09 060 06.13 072 +20
PIFR (L/s) ————- 02.30 --- 03.30 --- +43
FEF25-75 (L/s) 03.16 01.70 054 03.51 111 +104
FEF75-85 (L/s) ----- 00.65 --- 01.12 --- +72
FEF.2-1.2(L/s) 05.80 02.88 050 05.34 092 +85
FEF 25% (L/s) 07.64 04.40 058 05.39 071 +22
FEF 50% (L/s) 05.15 01.65 032 03.84 075 +133
FEF 75% (L/s) 02.00 01.08 054 01.95 098 +81
FEV.5/FVC (%) ---—- 61.43 ---  70.39 --—- +15
FEV1/FVC (%) 76.63 82.51 108 89.14 116 +08
FEV3/FVC (%) 97.04 100.00 103 100.00 103 +00
FVC Time (Sec) ----—- 02.71 --- 02.86 —--- -_—
ExplTime (Sec) ----- 00.03 === 00.04 -—- -———




Patient: Mr. Jagmeet Age : 45 Years Sex : Male BSA : 17 m2

Refd. By: Height : 165 Cms Smoker ¢ No Temp : 25 degrees
Pred.Egns: RECORDERS ID: 504 Weight : 64 Kgs BEth. Corr: 100D Date : 08/09/2004
14 F(Litres/Sec)
12 1 8 V(Litres)
¢ T Pre- broncllllodﬂator
PEFR 7 ”L — POST Splrog
i
CFEF25% ek shows :

i oFEF50% i E)]%:/\Yl‘FVC : 3839%(\/@1"}7

EM?:; Eie i i FV%) : 2.24 (72 %

12 ¥ 5 & 7 8 37T OFEV3
e raal V(Lit ) oFEV1 6:;2 SecC.
A i MR ﬁiagnosm
1
=F ° °
Obstructive airwa
s bigw = e
oF T (Seconds) dlﬁease
FVC Results Post l}lChOdllatathIl
Parameter Pred Pre %Pred Post $Pred %Imp Splrograp
FVC (L) 03.13 02.24 072 02.88 092  +29.
FIVC (B GE B8 <= D333 - e 48 shows:
FEV.5 T 0054 o= DH_68 o« 438
FEV1 (L) 02.53 00.86 03¢ 01.15 D45  +34 .
FEV3 (L)  03.04 01.60 053 02.10 069  +31 A FVC :650 ml (29 %)
PEFR (L/s} 08.32 02.69 032 03.13 038  +16

B 7 o o o s s .| A FEV1:290 ml (34%)

L/s} 03.62 011 00.53 015 +32
FEF75-85 (L/s) ===-= 00.22 s=- 00.22 —— +00

(
( 3
FEF.2-1.2(L/s) 06.29 00.61 010 01.03 016  +69 Wh ﬁ 1
FEF 25% (L/s) 07.61 00.72 009 01.07 014  +49 at 1S YOU-T Nna
FEF 50% (L/s) 05.34 00.43 008 00.59 011  +37
REF78% - T/s) . 02-44 0DS25 010 00.28 011 w1 (il %}@

o St ey = e = e fife airway
FEV1/FVC (%) 80.83 38.39 047 39.79 049  +04

FEV3/FVC (%) 97.12 71.43 074 72.66 075 +02 ObStI‘UCthﬂ-BI‘OnChial

" |[FVC Time (Sec) ----- 06.12 === 07.35 —— -

ExplTime (Sec) ----- QR0 - o 9008 o= === ASthma




Patient: Mr. Prem Prakash Age : 40 Years Sex : Male BSA ¢ 1.9 m2
Refd. By: Dr. M. L. Gupta ( D. M. )Height : 172 Cms Smoker : No Temp : 25 degrees

Pred.Egns: RECORDERS ID: 1906 Weight : 76 Kgs Eth. Corr: 100 Date : 20/08/2004
14 F(Litres/Sec) ;
12} g This patient came with
S — PRE .
i PEFR | 7 4 ~ rosr| history of proxysmal
8 —+1 OFEF25%

i Pregbromeehuekiiatet
o spirometry findings

: w 0 B 7 FEV1/FYC : 86.09 %
iy i R I i Fn rrha }§1 15 L. (32‘; of
:: 1 15 ﬁfﬁ% IlOSlS

1 e Restrictive

5 6 7 8
-10 T (Seconds) W@H
FVC Results
Parameter Pred Pre %Pred Post $Pred %$Imp ronC ﬁator
FvC (L) g3.55 01.15 032 01.47 041 +28 °
FIVC (L)  ==—-- 00.91 === 01.37 =-=-- +51 rea- ln S OWS:

B e R o A FVC .320 ml (28(‘)%)
e L oo A FEV1 : 270 ml (27%)

rer2s-7s (1/s) 0358 0108 027 o013 o 2| How to elN@widliagnosis is......

FEF.2-1.2(L/s) 06.99 00.42 006 o01.3¢ o019 +219 Normal FEV1/FVC ratio

FEF 25% (L/s 07.95 03.15 - 040 06.01 076 +91

FEF 50% (L/s) 05.67 O01.34 024 01.93 034  +44 Inad_equately expiratory

FEF 75% (L/s) 02.75 00.43 . 016 00.55 020 +28
FEV.5/FVC (%) ----- 71.30 === 74.83 - +05 > ' 2

B o e i 1= s 105 e time result in false increase
FEV3/FVC (%) 96.90 100.00 103 100.00 103 +00 . %

B0 Mime {Bec) ————- Bl - DO e i WI rat@bst

ExplTime (Sec) =—----- 00.02 00.03 = ®.

)
)
)
FEE75-B5 {(lL/s) ==-—- 02380 | === 00.33 == +10
)
)
)

B N i e B
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Patient: mr kamruddin Age_" "":_.50 .Years Sex : Male -ﬁlgé_;\ﬁ--_._-:_T.-.G—r_n_é“ﬁmr7 ik ik
‘|Refd. By: dr manohar gupta Height : 169 Cms Smoker : No Temp : 22 degrees
Pred.Egns: RECORDERS ID: 111 Weight : 54 Kgs Eth. Corr: 100 Date : 28/10/2001

F(Litres/Sec)

r | Vilitees) This splrometry ha

2t 8

104 \ o . g5 L.4¢
e e - e pIEe\é? o

s 4 Fmo iy "FEV1/FVC : 62%

1 4 2T ' Post-bronchodilation

5 OFEF75% e
K, 0 o R : FVC FVC v \L 2 %

0 = = + t ; § TFEV3S
B Sl Wl FEV1 -No Change
-4 4 j e e
et 1t %:;‘ °
i e ; What is the

PR TR e O e

‘_10 ' T(Seconds dla nOSISr,

o . -Irreversible airway

FvC (L) 03.261 01,59 049 Q6 048

e T el Wit tiRcause of

B e i 0 s ok disproportionate decrease

PEFR (L/s) 08.43 03.84 046 BEE R i) .

S el e e e imbEY&quate expiratory time

- 8)  mm——— B 25 o sl .

OE.2-1.2(1/s] 0618 00,67 011 00,87 0 Loss of lung tissue

REE 508 (L/3) 05,09 00.ca ols o0les 017 " Bullae/Pneumothorax

5%55?3-\/\:%?’ S:Z A el A Asgocmted restrictive

B o e atholo

v el R P Repeat IBFT with long FET
T~~~  |[ExplTime (Sec) ----—- .03 00.03 = |




Patient: Dr Mahesh Goyal Age : 43 Years Sex : Male BSA : 1.9 m2

Refd. By: Dr M L Gupta Height : 177 Cms Smoker : No Temp : 30 degrees
Pred.Egns: RECORDERS IDy ** Weight : 75 Kgs Eth. Coxr: 100 Date : 14/09/2004
F(Li
14 (Litres/Sec)

V(Litres) ]‘:i‘?d‘ Sé)lrograph
PEFR 7 1 il gggT Fﬁ/ .}él;V C : Normal

6 | : low (38%)
y: D1agn051s ?

il : Fve Restrictive
disordbecause

Patient has stopped

| expiring suddenly as

L 2 3 ¢« s e 76 evident by vertical drop

Parameter PredFVC s::uj-;;red Post %$Pred %Imp BianWIM‘tgraph ShOWS :
FVC i  03.78 Ol.44 03§ 03.70 098  $157 FEV1/FVC :NORMAL(SO%)

FIVC (L) === ————- ---  03.11 --- -99

CHRE e Sas # b
V(Litres)

R R 01.31 --- 02.38 =---  +82 FVC : NORMAL (3.70)
FEV1 (L)  03.05 01.35 044 02.98 098  +121

FEV3 (L) ©3.65 01.44 039 03.66 100  +154 FET - NORMAL,

PEFR (L/s) 09.24 06.61 072 10.46 113  +58

PIFR (L/s) =-----= —---- ---  06.00 --- = -98 NORMAL SPIROMETRY
FEF25-75 (L/s) 03.94 04.13 105 02.71 069  -34

FEFT5-85 (1L/8) ——-=- 853 | 00.77 = =76
FEF.2-1.2(L/s) 07.04 04.20 060 07.96 113 +90

FEF 25% (L/s) 08.07 05.38 067 06.80 084  +26 *PEARL :Vertical drop in

FEF 50% (L/s) 05.71 04.20 074 03.41 060 ~-19 ¥ ﬂ 1 1 3
EEF 75% . (L/s) 02.69 03.39%9 126 01.08 040 -68
FEV.5/FVC (%:)3 ————— 90.97 === 64.32 —— -29 eXplratory Ow volume Oop 1S
FEV1/FVC (%) 81.12 93.75 116 80.54 099 -14
FEV3/FVC (%) 87.07 100.00 103 98.92 102 =01 unacceptable°
<|FYC Time (Sep) —=-—=- 01l:73 =-- 03.29 -—— ———
ExplTime (Sec) =----- R LB e e 'Inadequately effort will result

SNATE FP RIS L e e 1@ Wl v ) ey e T e — A T 1T Y
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Patient: Mrs. Raghuraj Kumari Age : 62 Years Sex : Female BSA ki ol
Refd. By: Dr. Manohar Gupta ( D.M.)Height : 165 Cms Smoker : No Temp : 20 degrees
Pred.Egns: RECORDERS ID: 1204 Weight : 67 Kgs Bth. Corr: 100 Date : 23/12/2003
14 F(Litres/Sec)
. g V(Litres) This non smoker female
101 7 1 ~ wer| Came with symptoms of
S =
£ s cough and breathlessness
GFEF25% .
) ereesor 4 Spiroinetrie findings
< 1 oFEF75% 4 .
0 A s laRmuk uh nank - are:
=0 amgEnn \SI(LiGtreF]s) ’ CFEV3 AL 0
Wi EVI/EVC : 78.42%
4 norma
i 1+
» L Wlimteis the diac
e R T ateis the 1agnos§s
=10 T (Seconds) r a .0
FVC Result A Qils/ a
Parameter Pred Pre %lfred Post $Pred %Imp E%% égtlve e)? er
FVC @ 02.49 01.35 o056 o149 oeo -7 | But,what about the
FIVC A R e 00,99 === 01,20 === +21 . . 3
FEV.5 8y e 00.90 --- 01,02 -—- 13
FEV1 (L) 01.84 01.09 059 01.20 065 :10 dlsproportlonate lOW readlng
FEV3 x) o0z2.42 01.37 o057 o1.48 o61 +08| OF FEF 25-75 %:
PEFR (L/s) 05.80 04.14 071 04.78 082 +15
PIFR el e 00.91 === 01.27 === 40 i
FEF25-75 (L/z) 02.53 00.92 036 01.14 045 Iy :0.92 L/S.(only 36%
FEF75-85 (L/8) ===—- D073 mee . DOER = 04
FEF.2—1.2(L/:) 03.88 00.66 017 01.01 026 :53 % etﬂ)smau alrway
FEF 25% (L/s8) 05.43 03.59 066 04.54 084 +26 . 143
s D e e e %) disease (Bronchiolitis
FEF 75% / 01. 00.30 020 00.36 024 20 .
E‘EV.5/E‘VC(I(J%=)3) ke Fofr el i s ObllteranS)
FEV1/FVC (%) 73.90 78.42 106 80.54 109 +03
FEV3/FVC (%) 97.19 98.56 101 99.33 102 +01 .
. |FVC Time (Sec) =----- 03.44 -~ 03.15 ~——- et _
T o ot — i = — Reduced in FEF 25-75

[ ]
AL P N A L B el |

\ @ & B



147£(L1.tres/8ec)
feoy | 8 V(Litres)
10 + PEFR 7 1 PRE
""" =y — POST
8 -+ OoOFEF25%
A 6 1
6 CFEF50%
4 + ST
| o
O FEF75% g A i
s L IV s
0 ¥ AP NI 5 o R - SFEV1
k2 & 4 & B u 4 R e
= V(Litres)
& =
_4 L
Y s i)
-6 —+ 1 ?r'
Jf
-8 0 bt ; | | : } 4
d, 2 3 4 5] 6 7 8
=10 T (Seconds)
= FVC Results
Parameter Pred Pre 3%Pred Post $Pred S$Imp
FvVC (L) 03.76 01.44 038  =—==== i Bizes
FIVC (L) — —==== ce——- RS | o =X s
FEV.5 (L)  =—===—- Bl:31 === == s .
FEV1 (L) 03.05 01.35 044  —-———- S .
FEV3 (L) 03.65 01.44 039 =—==—- S o
PEFR (L/s) 09.24 06.61 072  ===—- i —
PIFR (Lif8) =———=— ————— S P — -
FEF25-75 (L/s) 03.94 04.13 105  =—==== - sl
FEF75-85 (L/s) ----- 03.23 —==  ————o —— ——=
FEF.2-1.2(L/s) 07.04 04.20 060  ==——- i s
FEF 25% (L/s) 08.07 05.38 067 ——-—--- o s
FEF 50% (L/s) 05.71 04.20 074  ----—- e N
FEF 75% (L/s) 02.69 03.39 126 —-—---- S —
FEV.5/FVC (%)  —----- 90.97 =—== @ =———r i, —
FEV1/FVC (% 81.12 93.75 116  —==== e e
FEV3/FVC (%) 97.07 100.00 103  ——=ua e SRS
FVC Time (Sec) —----- G173 === e e e
ExplTime (Sec) ==-=--- 00.02 ===  w———- s —




- F(Litres/Sec) . V(Litres)
12+ 8 PRE
e — POST
PEFR |
6 b
6
5 -
5
4 L =
4 / FVC
OFEV.3
e ot 3
2 3 4 5 £ 7 8 * OFEV1
S L V{Litres) , 9 1
_4 i
B o
-6 1 1 ]
—8 o op O E i f ] f t
i 2 3 4 6 ¥
-10 T (Seconds)
FVC Results
Parameter Pred Pre %$Pred Post $Pred %Imp
FVC (L) 03.27 04.04 124  ~——rere i e
FIVC (L)  —==—- 03.42 —--=  —=——- - -
FEV.5 (L) — === 02.40 ---  —=———- -— e
FEV1 (L) B2 67 03.06 115 e i o
FEV3 (L) 0377 03:80 1T20 oo e =i
PEFR (T/5) 08.57 09.59 112  s=ewe Gk e
PIFR (L/s) —-———- 02.73 ===  m==—- - ——
FEF25-75 (L/s) 083.79 02.37 063  =—=m== ety e
FEF75-85 (L/s) -——-- 00.61 === === -— -
FEF.2=1.2(L/s) 06.60 07.26 110  ===== s s
FEF 25% (L/=) 07.74 06.02 078 2 ~=wam i —
FEF 50% (Lifs) 05.48 03.11 087 === e =
FEF 75% (Li/s) 02.60 00.86 033 ~————— —— ——
FEV.5/FVC (%) —-——- 59.41 --=  ————- - o
FEV1/EVC (%) Bl 6% F5,.74 D93 - == —— i
FEV3/EVC (%) 96.94 84.06 087 =r—— e mm——
FVE Time (S8¢) —mmm— QBT === == SR i
ExplTime (Sec) --——- 00.04 -—--  ————- ——= ——=




F(Litres/Sec)

14 4 9 s Flow
|
POST
12 4 6 | 2
| e
10 4 5 . | e /FEFSD%
: L =4 ™
| o positive
8 a I pressure
[ , 4 4 X |
PEFR ' I
FEF25% 1 37 |
4 + ©oFEF50% 3 !
| e 2 I Volume
2 1 SFEF75% , i £ :
: r~ﬂHhHH?thgm ; V(thre?} . E
el 203 4 & & 1 A 0 a
i & FiFsos,
-2 T T (Seconds) s
[ R ) _FVC Results P e
Parameter Pread M.PretPred M.Post FPred s Imp
FvC (L) 02 .32 02.36 102 ————- i e |
FEV1 (L) ©01.72 ©01.19 069  ————— — —-——
FEV1/FVC (%) 74.57 50.42 068  ———e- b s e
FEF25-75 (L/s) 01.98 00.99 050 ————- i St
PEFR (L/s) 05.59 01.29 023  ———— i i —
FIVC (L) ———=== 02.32 ——— | ————= -——— —_—
FEV.5 (L) —==== 00.63 ——=  ————e - _——
FEV3 (L) ©02.25 02.27 101  ————o - -
PIFR (L/8) —=—=—= 01.00 ——- ————— - S
FEF75-85 (L/s) ————-— 00.63 ——— @ ————x -— —_—
FEF.2-1.2(L/s) ©03.80 01.17 031 ————m— —_—— —_
FEF 25% (L/s) ©05.33 01.24 023  ————— - -
FEF 50% (L/s) ©03.92 01.02 026  ————— -
FEF 75% (L/s) ©Ol1.56 00.76 049  ————— - -——
FEV.5/FvVC (%) ————-— 26.69 ——— | ————- - -
FEV3/FVC (¥) ©96.%8 96.19 099  ————— - -
FET (Sac) ——-——-— 04.14 —_———  ee——— e i
ExplTime (Sec) -——-—--—-— 00.12 —— @ ————— e ———
Lung Age (Yrs) 060 079 132  ————- S —_—
FEV6 (L) 02.32 ———e- —_—— m——— —_— e
FIF25% (L/s) ————— 00.99 ——- 00.73 -—— -—09
FIFS50% (L/s) ==-=-=— 00.94 -——= 01.60 R +B6 |
FIF75% (L/8) ----- 00.81 --- 01.38 g-——-nruat+llé |

clinical co-relation before any clinical action.

V(Litres}

i
FPRE |

Version 3
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i TRIMURTI CERCILE, 1 NARAYAN SINGH RORD, JAIPUR, TEL. 2560161
}atien:: MR.MOHD YASIN Age : 55 Years Sex : Male

Refd. By: DR. R. PUROHIT,MRCP Height @ 170 Cms  Smoker : Yes i :ﬂg_._.—
Pred.Eqns: RECORDERS Weight 1 50 Kgs Eth, Corr: 100 i Medspi
Date ¢ ID: 2903 BSA  :

1.6 m2 Temp : degrees

| V(Litres)
124 B it

cFEF258

FFEFS0%

oFEF75%

: Pkt e g OFEVY A :
! 18 3708 ¢ 7 8 2 i T o ‘
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