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INTRODUCTION

ABSTRACT

Purpose: Study hemodynamic behavior and incidence of complications in
COPD patients

Study design: Prospective Observational Study Place and duration of study:
This prospective observational study took place between January 2017 to June
2018 over a period of 18 months. Patients above 40 years of age of either gender
with COPD belonging to ASA Class II scheduled for elective surgeries under
anaesthesia were selected for this study

Material and methods: Data was obtained during pre anesthetic assessment
from the patient, patient’s attendant, and physician’s assessment and
examination findings and from laboratory studies wherever applicable. Patients
already on treatment or diagnosed but with poor compliance to treatment for co
morbidity of interest were advised medical/pulmonary consultation wherever
applicable for proper optimization of the condition. Whereas those who for the
first time on pre anesthetic assessment were reported to have the co morbidity
were consulted by physician/pulmonologist as was deemed appropriate for the
diagnosis/grading/ counseling/ treatment/ optimization of the said condition.
This organized/ relevant data was then collected from preanesthetic assessment
forms. Pre-anaesthetic evaluation was done at this stage. Age, gender, weight,
type of surgery, anesthesia time, and surgery time was noted down in all
patients. A thorough history, clinical examination and preoperative spirometry
was done with emphasis to following:

a. Duration of the illness

b. History of smoking

c. Recent hospitalization and exacerbation in last one year

d. Baseline O2 saturation and ABG on room air

e. Pre-op steroid usage

f. Pre-op antibiotics usage

g. Need for pre op nebulization

h. Previous anaesthetic exposure

i. Allergy to any medication

j. Grading of dyspnea

Keywords: Chronic Obstructive Pulmonary Disease (COPD), Hemodynamic
Changes, Perioperative Complications, General Anesthesia, Preoperative
Assessment.

Kashmir is a moderate altitude area with severe winters that confine people to their homes for prolonged periods, with
potentially higher exposure to indoor air pollution due to a much greater use of biomass fuel for heating and cooking.
“Kangri”, a firepot, is used for personal heating providing very close exposure to biomass fuel due to which various
respiratory diseases are encountered in Kashmir. 1
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By far the most common pulmonary diseases encountered in clinical practice are obstructive disorders characterized by
increased resistance to expiratory gas flow resulting in increase in lung volumes. Chronic obstructive pulmonary disease
(COPD) is an all-inclusive term wherein the patients have variable features of both emphysema and conducive chronic
bronchitis 2

The global initiative for Chronic Obstructive Pulmonary Disease guideline (GOLD) defines COPD as "A common
preventable and treatable disease, characterized by persistent airflow limitation that is usually progressive, irreversible and
associated with an enhanced chronic inflammatory response in the airways and the lung to noxious particles or gases."3
According to WHO estimates, 65 million people have moderate to severe chronic obstructive pulmonary disease (COPD)
all over the world (WHO).4 There are wide variations in the prevalence of COPD in Indian subcontinent. The national
burden of chronic bronchitis is estimated as 14.84 million. In a collaborative study with Burden of Lung Disease (BOLD)
investigators using BOLD protocol, the prevalence of Stage 1 or higher COPD in participants > 40 years of age based in
rural Kashmir was found to be 19.3%.5

Chronic Obstructive Pulmonary Disease (COPD) is one disease entity which shows strong association with several risk
factors6. Cigarette smoking being the most prominent of the risk factors involved. Studies show that 80% of patients with
COPD have significant exposure to tobacco smoking 7. Smoking manifests with accelerated decline in the volume of air
exhaled in the first second (FEV1) during a forced expiratory maneuver and this follows a dose-response relationship to
the intensity of cigarette smoking. Increased airway responsiveness to various exogenous stimuli, respiratory infections,
occupational exposures to dust at work (e.g. coal mining, gold mining and cotton textile dust), ambient air pollution, as
well as genetic factors like severe a lantitrypsin (ol AT) deficiency have also been implicated.8

Chronic Obstructive Pulmonary Disease (COPD) is characterized by ‘air trapping’ and a progressive increase in total lung
capacity, due to high expiratory airway resistance combined with expiratory flow limitation, and low elastic recoil, together
resulting in a process known as dynamic hyperinflation.9,10 . Non uniform ventilation and ventilation perfusion mismatch
are characteristics of COPD 11. COPD also imposes significant extra-pulmonary effects which includes weight loss,
nutritional abnormalities and skeletal muscle dysfunction.12 Cardiovascular dysfunction is usually related to acute and
chronic blood gas derangements, dynamic hyperinflation and increased right ventricular afterload .13

A diagnosis of COPD is considered in smokers over the age of 35 years, presenting with exertional dyspnea, chronic cough,
regular sputum production and frequent winter bronchitis or wheeze. Spirometry is used both at the time of diagnosis and
also to reconsider the diagnosis if patients show an exceptionally good response to treatment with bronchodialors. Airflow
obstruction defined by a ratio of forced expired volume in 1 s to forced vital capacity (FEV1/FVC) of <0.7 is used to
diagnose COPD. If FEV1 is >80% of the predicted value, then a diagnosis of COPD should only be made in the presence
of respiratory symptoms. Reversibility testing with bronchodilators or corticosteroids is not necessary for diagnosis, and
clinical features should be used to differentiate COPD from asthma [nice global initiative]. 14,15

Table 1 Classification of severity of airflow limitation in COPD. Reproduced from NICE guideline 101.14
FEV1/FVC (post FEV1% NICE ATS/ERS GOLD NICE 201014
predicted 2004 200416 200815

bronchodilator)

<0.7 >80% Mild Stage 1—mild | Stage 1—
mild*

<0.7 50-79% Mild Moderate Stage 2— | Stage 2—
moderate moderate

<0.7 30-49% Moderate | Severe Stage 3— | Stage 3—
severe severe

<0.7 <30% Severe Very severe Stage 4—very | Stage 4—very
severet severet

FEV1, forced expiratory volume in 1 s; FVC, forced vital capacity; NICE, National Institute for Health and Clinical
Excellence; ATS, American Thoracic Society; ERS, European Respiratory Society; GOLD, Global initiative for chronic
Obstructive Lung Disease. *Symptoms should be present to diagnose COPD in patients with mild airflow obstruction. 1Or
FEV1 <50% with respiratory failure.

The incidence of postoperative pulmonary complications in COPD patients [with FEV1 < 1.2 L and FEV1/FVC < 75%]
undergoing non-cardiothoracic surgery, as reported by Wong and colleagues is around 37% [excluding atelectasis] and a
2-year mortality rate of 47% is expected preoperatively.17

Perioperative bronchospasm in patients with reactive airway disease is relatively uncommon. The overall incidence of
bronchospasm during general anaesthesia is approximately 0.2%.18 COPD patients are prone to intra-operative
haemodynamic instability owing to decreased systemic venous return and raised PVR leading to right heart strain19,20.
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Recurrent nocturnal hypoxaemic episodes during postoperative periods in COPD patients have been attributed to sleep
disturbances and the pulmonary restrictive syndrome following thoracic and abdominal surgery and is characterized by
substantial reductions in lung volumes (30% of FRC and total lung capacity, 40-60% of FEV1) with an elevated airway
occlusion pressure and a shallow 'thoracic' breathing pattern21,22.

Preoperative evaluation aims at finding out the degree of impairment, identification of modifiable risk factors and their
optimization which can improve the peri-operative outcome. Pre-operative optimization of these patients include cessation
of smoking, improvement of pulmonary functions using bronchodilators and steroids, pre-operative chest physiotherapy
and training of patient with lung expansion manuoevers.23 Observation of perioperative haemodynamic behavior of COPD
patients under anesthesia.

Incidence of perioperative complications in COPD patients.
Length of hospital stay.

Inclusion Criteria
Patients above 40 years of age of either gender and belonging to ASA class II, scheduled for elective surgeries under
anaesthesia were selected for this study.

Exclusion Criteria

Patients with diabetes, ischemic heart disease, hypothyroidism, thyrotoxicosis, valvular heart diseases, heart blocks,
dysrrhythmias, cerebrovascular event, cardiac and neurological surgical procedures, pregnant women, lactating women,
anticipated difficult intubation (Mallampati class I1I-1V) and patients with a recent exacerbation of COPD in last six weeks
were excluded from the study.

Study Design
This prospective Observational study was conducted in the Department of Anesthesiology and Critical Care, Government
Medical College, Srinagar and associated Hospital

Among 2575 profiles of the patients, who reported for pre anesthetic consultation on O.P.D/I.P.D basis, out of them 100
patients who represent the comorbidity of interest of our study for elective surgical procedures under the department of
general surgery, ENT and Orthopedic were included in this observational study. Patients above 40 years of age and ASA
classification II were among those included; while patients having comorbidities other than those of the interest for this
study were excluded.

Table 1: Age wise distribution of study patients
Age (years) Frequency Percentage
40-49 18 18%
50-59 27 27%
60-69 43 43%
270 12 12%
Total 100 100%
Mean + SD=51.3+7.63

Age distribution of study patients
50
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]
%‘3 30 - 27
=
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Table 2: Gender wise distribution of study patients
Gender Frequency Percentage
Male 67 67%
Female 33 33%
Total 100 100%
Gender distribution of study patients
H Male
B Female
Table 3: Distribution of study patients according to weight
Weight (kgs) Frequency Percentage
<50 9 9%
50-59 27 27%
60-69 45 45%
70-79 11 11%
>80 8 8%
Total 100 100%

Mean + SD=63.74£9.58

Distribution of study patients according to weight
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Table 4: Showing smoking status of study patients
Smoking Frequency Percentage
Smoker 42 42%
Non-smoker 58 58%
Total 100 100%

Showing smoking status of study patients

m Smoker

B Non-smoker

Percentage

= = N N w

w o (6, ] o (6, ] o
1 1 1 1 1 1

<1Year

Table 6: Distribution of study patients as per duration of illness
Duration of illness (years) Frequency Percentage
<1 Year 20 20%
1-2 Years 34 34%
> 2Years 46 46%
Total 100 100%
Distribution of study patients as per duration of illness (years) |

50 +

45 -

40 -

35 A

1-2 Years > 2Years

Duration of illness (years)
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Table 5: Type of anesthesia

Type of anesthesia Frequency Percentage

General Anesthesia 77 77%

Spinal Anesthesia 23 23%

Total 100 100%
Type of Anesthesia

B General Anesthesia B Spinal Anesthesia

Table 4: Distribution of Study Patients as per Duration of Surgery

Duration of Surgery | Type of Surgery No. of Patients | Total Yoage
Upto 1 hour Laparoscopic Cholecystectomy 21 28 28%
Open Nephrolithotomy 05
Non healing ulcer foot for debridement & | 02
graft
Upto 2 hours Open Cholecystectomy 06 59 59%
PCNL 05
Laproscopic IPOM for Incisional Hernia 07
Laminectomy 04
TURBT 03
TURP 04
Orthoscopic Meniscectomy 05
Arthoscopic ACL repair 04
Total Hip replacement 03
Open reduction & internal fixation (# shaft
of femur) 03
Squamous cell carcinoma (Excession & | 02
Grafting)
FESS 05
Tympanoplasty 08
Upto 3 hours Laryngectomy 02 8 8%
Hemithyroidectomy 06
Upto 4 hours Total Thyroidectomy with Neck Dissection | 03 05 5%
Gastrectomy
02
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| Total | | 100 | | 100

Haemodynamic Behaviour during general Anesthesia

Table 5: Intra-operative heart rate (beats/min) of study patients as per duration of surgery at various intervals
of time
Time Interval Upto . ! hour Upto 2 hours surgeries Upto . 3 hours Upto . 4 hours
surgeries surgeries surgeries
Baseline 84.6149.17 85.45+8.93 86.7849.47 85.63+£10.67
Before Induction 87.23+£10.35 84.25+9.63 87.65+£10.53 86.87+9.85
After Induction 96.49+8.53 08.2848.63 99.28+8.63 97.35+8.28
I Min Afterlgg 35,912 101.7448.72 102.39+9.87 100.26+8.63
Intubation
15 Min 87.16+8.32 89.12+7.56 88.05+8.73 87.36+7.68
30 Min 85.3847.84 86.54+7.89 84.274+8.72 86.55+8.85
45 Min 86.514+8.21 85.3848.12 85.7549.52 83.85+7.85
60 Min 92.65+7.63 83.37+7.82 86.62+7.34 84.58+8.31
75 Min 85.19+7.12 81.80+7.34 83.12+7.74
90 Min 86.23+8.35 83.81+8.9 85.76+7.84
105 Min 89.82+7.62 84.56+7.45 85.29+6.76
120 Min 94.24+6.78 83.59+8.35 86.68+7.38
135 Min 90.72+7.56 88.25+6.89
150 Min 93.73+6.85 85.39+7.09
165 Min 95.39+6.87 84.95+6.74
180 Min 05.82+7.31 87.64+6.73
195 Min 90.84+8.73
210 Min 93.92+7.75
225 Min 95.97+6.85
240 Min 98.10+7.63
Intra-operative heart rate (beats/min) as per duration of surgery
120 +
100 -

(o)
o
1

Heart Rate (beats/min)
I o
o o
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Table 6: Showing heart rate (beats/min) after extubation at various intervals of time

Time Interval Upto 1 hour surgeries| Upto . 2 hoursUpto . 3 hours)Upto . 4 hours
surgeries surgeries surgeries

After Extubation 97.06+6.98 99.02+7.09 101.914+6.16 101.05+8.61

15 Min After Ext. 85.81+£5.83 88.1+7.53 89.98+5.76 87.69+4.34

30 Min After Ext. 83.64+5.38 85.3748.55 84.04+8.85 85.36+5.34

45 Min After Ext. 86.054+9.2 84.22+7.54 85.73+7.58 87.1£7.6

60 Min After Ext. 84.81+£7.22 85.72+6.52 86.99+8.04 85.59+7.78

Hmo
tHRC

Showing heart rate (beats/min) after extubation at various intervals of

110
100 -
90 -
80
70 -

50
40 -

Heart Rate (beats/min)

30

10 -

5 ] . T :

Upto 3 hours surgeries B Upto 4 hours surgeries

After Extubation 15 Min After Ext. 30 Min After Ext. 45 Min After Ext. 60 Min After Ext.

Table 7: Intra-operative SBP (mmHg) of study patients as per duration of surgery at various
intervals of time
Time Interval Upto 1 hour surgeries Upto . 2 hoursjUpto . 3 hours)Upto . 4 hours
surgeries surgeries surgeries

Baseline 127.6248.44 126.23+8.11 126.98+7.89 125.68+7.97
Before Induction 129.92+7.35 127.914+8.36 128.47+7.69 126.8148.59
After Induction 106.814+5.96 107.72+6.55 104.747.58 108.81£6.6
1 Min After Intubation  |137.9249.25 135.58+6.37 133.71+7.36 130.89+£5.7
15 Min 123.5345.54 125.544.7 126.14+5.25 124.8246.16
30 Min 122.74+6.55 124.67+5.02 127.13+5.92 123.634+6.39
45 Min 124.93+6.7 120.72+8.68 122.72+5.25 116.92+£5.17
60 Min 128.97+6.15 122.3847.14 119.8246.16 124.7+5.27
75 Min 121.9247.59 125.73+5.15 120.724+6.27
90 Min 124.69+6.65 123.73+6.75 123.68+7.85
105 Min 126.845.7 121.6+6.59 121.58+7.4
120 Min 130.59+6.7 126.144+4.36 117.81+£7.38
135 Min 129.75+7.61 121.4546.37
150 Min 132.81+6.88 123.59+6.75
165 Min 133.3246.11 123.8+5.66
180 Min 132.68+5.87 124.94+7.61
195 Min 127.71+7.6
210 Min 128.73+6.4
225 Min 129.76+5.17
240 Min 131.6+6.37
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160 Intra-operative SBP (mmHg) as per duration of surgery
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Table 8: Showing SBP (mmHg) after extubation at various intervals of time
Time Interval Upto 1 hour surgeries Upto . 2 hours Upto 3 hours surgeries Upto . 4 hours
surgeries surgeries
After Extubation 136.3845.14 137.89+5.91 137.06+6.91 135.11£5.93
15 Min After Ext. 126.01+5.97 127.46+6.99 129.31+5.19 126.91+6.94
30 Min After Ext. 125.0745.95 127.23+6.91 123.82+4.78 124.49+5.97
45 Min After Ext. 125.944.5 126.494+4.9 124.08+5.32 125.26+6.01
60 Min After Ext. 125.02+6.48 124.01+6.53 124.93+6.3 123.98+6.4
Showing SBP (mmHg) after extubation at various intervals of time
140 ® Upto 1 hour surgeries
® Upto 2 hours surgeries
135
o 130
I
£
E
o
@ 125
120
115
After Extubation 15 Min After Ext.30 Min After Ext.45 Min After Ext.60 Min After Ext.
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Table 9: Intra-operative DBP (mmHg) of study patients as per duration of surgery at various intervals

of time
Time Interval Upto ‘ 1 hour|Upto . 2 hours|Upto . 3 hours|Upto . 4 hours
surgeries surgeries surgeries surgeries
Baseline 79.09+5.89 77.95+6.35 78.95+5.84 78.08+5.89
Before Induction 79.62+6.22 78.81+5.25 79.93+5.17 77.69+6.13
After Induction 67.95+4.37 68.7+5.18 66.93+6.15 67.5+7.64
1 Min After Intubation 87.96+3.01 86.5+6.18 87.7£5.04 84.59+7.6
15 Min 77.68+6.24 74.68+8.83 75.62+5.61 76.36+5.09
30 Min 76.37+£5.36 75.52+6.89 76.86+£6.49 75.71+£6.37
45 Min 77.36£5.3 76.1+7.59 75.91£5.95 71.5+5.21
60 Min 78.81£5.3 75.36+6.09 77.37+£5.09 74.57+£7.23
75 Min 76.24+6.15 75.59+6.16 74.49+£5.15
90 Min 76.62+£5.91 74.71£5.9 73.91+6.39
105 Min 74.55+£5.16 75.59+£5.15 72.25+5.37
120 Min 80.15+£5.7 74.7+4.14 71.61+6.49
135 Min 74.24+6.94 72.47+6.38
150 Min 75.41+£5.66 73.91+5.66
165 Min 78.58+8.91 74.16+6.59
180 Min 81.48+6.31 74.59+6.72
195 Min 76.71+8.15
210 Min 78.79+7.71
225 Min 79.91+6.31
240 Min 80.6+8.71
Intra-operative DBP (mmHg) as per duration of surgery
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70 -
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Table 10: Showing DBP (mmHg) after extubation at various intervals of time

Time Interval Upto 1 hour surgeries Upto . 2 hoursiUpto . 3 hours|Upto . 4 hours
surgeries surgeries surgeries
After Extubation 86.7+4.28 88.324+5.85 88.04+5.01 87.54+6.89
15 Min After Ext. 81.38+5.58 83+4.84 82.2+4.41 83.1+£5.16
30 Min After Ext. 81.334+4.85 81.95+6.29 80.14+5.83 81.37+6.53
45 Min After Ext. 80.04+5.88 81.09+5.08 80.26+4.9 81.03+5.89
60 Min After Ext. 78.39+5.74 80.32+6.15 79.234+5.6 80.47+5.54
Showing DBP (mmHg) after extubation at various intervals of time
90
m Upto 1 hour surgeries M Upto 2 hours surgeries
88 - Upto 3 hours surgeries ® Upto 4 hours surgeries
86 -
84 -
T 82 -
£
k3
& 80 -
a
78 -
76 -
74 -
72 -
After Extubation 15 Min After Ext. 30 Min After Ext. 45 Min After Ext. 60 Min After Ext.
Table 11: Intra-operative MAP (mmHg) of study patients as per duration of surgery at various
intervals of time
Time Interval Upto 1 hour surgeries Upto . 2 hours|Upto . 3 hours|Upto . 4 hours
surgeries surgeries surgeries
Baseline 95.27+6.11 94.04+6.74 94.96+5.71 93.95+7.49
Before Induction 96.38+7.86 95.18+5.78 96.114+6.64 94.07+5.68
After Induction 80.91+6.76 81.7+6.56 79.52+6.92 81.27+6.45
I MinAfter); 4 6147 9 102.86:£6.84 103.04+5.15 100.02+7.47
Intubation
15 Min 93.03+6.9 91.62+7.59 92.46+6.85 92.51+5.19
30 Min 91.83+7.56 91.94+6.91 93.62+7.69 91.68+6.73
45 Min 03.23+7.22 90.97+6.22 91.51+5.56 86.64+6.5
60 Min 95.54+6.12 91.03+7.12 91.52+6.74 91.28+5.69
75 Min 91.47+7.36 92.3+6.2 89.9+6.46
90 Min 92.64+5.92 91.05+5.89 90.5+6.37
105 Min 91.97+5.69 90.93+7.48 88.7+5.53
120 Min 96.96+6.59 91.85+6.49 87.01+6.15
135 Min 92.74+6.28 88.8+5.61
150 Min 94.54+5.61 90.47+5.09
165 Min 96.83+6.13 90.71+6.49
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180 Min 08.55+4.91 91.37+6.16
195 Min 03.71+5.21
210 Min 95.44+5.37
225 Min 96.52+6.16
240 Min 97.6+5.24
Intra-operative MAP (mmHg) as per duration of surgery
120 -
100 -
80 -
)
T
€
E 60 -
o
<<
=
40 -
20 -
0 A
© g g § £ £ £ £ £ £ £ E £ £E £ £E £E £ £ E
5 € § § =2 2 =2 2 =2 2 =2 2 =22 =2 2 =2 2 =2 2
i3 2 £22 920828828888 <Sy8¢8
2 <2
525 ® Upto 1 hour surgeries B Upto 2 hours surgeries
- Upto 3 hours surgeries M Upto 4 hours surgeries
Table 12: Showing MAP (mmHg) after extubation at various intervals of time
Time Interval Upto 1 hour surgeries Upto . 2 hoursUpto . 3 hoursiUpto . 4 hours
surgeries surgeries surgeries
After Extubation 103.26+5.28 104.84+4.25 104.38+5.72 103.4+4.74
15 Min After Ext. 96.26+6.54 97.82+5.24 97.9+4.85 97.7+5.99
30 Min After Ext. 95.91+4.87 97.04+4.76 94.74+5.59 95.74+4.53
45 Min After Ext. 95.33+5.93 96.22+6.54 04.87+5.46 95.77+7.14
60 Min After Ext. 93.93+7.6 94.88+5.46 04.46+6.44 94.97+5.38
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Showing MAP (mmHg) after extubation at various intervals of time

106

E Upto | hour surgeries B Upto 2 hours surgeries|

104 - Upto 3 hours surgeries B Upto 4 hours surgeries
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MAP (mmHg)

90 -

88 -
After Extubation 15 Min After Ext. 30 Min After Ext. 45 Min After Ext. 60 Min After Ext.

Table 13: Intra-operative oxygen saturation (%) of study patients as per duration of surgery at
various intervals of time
Time Interval Upto 1 hour surgeries (Upto 2 hours surgeries Upto . 3 hours/Upto . 4 hours
surgeries surgeries
Baseline 98.6+1.05 97.69+0.91 98.08+1.05 97.71+1.61
Before Induction  |97.03+1.61 97.79+1.41 97.59+1.62 97.92+1.07
After Induction 98.08+0.96 98.07+0.96 97.69+0.94 98.59+0.95
I Min o Afterlg; 15,105 97.59+1.04 98.68+0.99 98.5+0.99
Intubation
15 Min 98.08+1.07 98.69+1.08 97.9+£1.05 98.1+1.06
30 Min 98.09+0.96 97.7+0.95 98.58+1.05 97.71£0.92
45 Min 98.93+1.09 98.58+1.07 98.17+0.95 98.05+0.95
60 Min 98.09£1.05 98.58+1.06 97.7+0.92 97.71+1.61
75 Min 98.37+0.95 97.9+£1.05 96.83+1.91
90 Min 98.06+1.06 98.1+£0.96 97.724+0.95
105 Min 97.71£1.11 98.18+0.62 97.59+1.08
120 Min 98.7+0.94 99.03+0.62 97.7+1.62
135 Min 97.9+1.06 98.79+1.06
150 Min 98.09+0.95 98.11+0.96
165 Min 97.09+1.04 97.68+0.98
180 Min 98.7+0.61 98.48+1.11
195 Min 98.48+0.62
210 Min 98.11+£0.96
225 Min 98.8+0.64
240 Min 96.1940.65
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Table 14: Showing oxygen saturation (%) after extubation at various intervals of time
. Upto 1 hour | Upto 2 hours | Upto 3 hours | Upto 4 hours
Time Interval . . . .
surgeries surgeries surgeries surgeries
After Extubation 98.14+1.38 98.13+0.9 97.47+1.28 98.32+1.23
15 Min After Ext. 97.17+0.7 99.07+0.8 98.65+0.81 98.320.62
30 Min After Ext. 98.9+0.74 98.92+0.76 97.62+0.75 97.94+0.9
45 Min After Ext. 97.29+0.86 98.36+0.86 98.34+0.87 98.97+0.89
60 Min After Ext. 97.95+0.75 98.07+0.78 98.63+0.74 97.12+0.78
Showing oxygen saturation (%)after extubation at various
intervals of time
® Upto 1 hour surgeries
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Haemodynamic Behaviour during spinal Anesthesia

. Upto . ! oty |Ligiio ) L Upto 3 hours surgeries [Upto 4 hours surgeries

Complications surgeries surgeries
No. Y%age No. % age |[No. % age No. % age

‘:fcgtgpgxacerbam“ 0 0.0% |1 1.0% |1 1.0% |02 2.0%
Bronchospasm 0 0.0 0 0 1 1.0% 01 1.0%
Pneumonia 0 0.0 0 0.0 0 0.0 1 1.0%
Hypoxia 0 0.0 0 0.0% 0 0.0% 0 0.0%
Need  for  post
operative 0 0.0 0 0.0 0 0.0% o1 1.0%
Mechanical
ventilation
Atelectasis 0 0.0 0 0.0 0 0.0% 0 0.0%
e 0 0.0 0 0.0% |0 0.0 0 0.0%
arrhythmia
CHF 0 0.0 0 0.0 0 0.0 01 1.0%

Table showing postoperative complications as per duration of surgery.

The present study was prospective observational study conducted in the Postgraduate Department of Anaesthesiology and
Critical Care, Government Medical College, Srinagar and Associated Hospitals, over a period of 18 months on optimized
COPD patients under anaesthesia.

Aims of the study were to observe perioperative hemodynamic behaviour of COPD patients under anaesthesia, to observe
incidence of perioperative complications in COPD patients, and length of hospital stay. A total of 100 patients with
optimised COPD were observed and among them the number of patients that were operated under general anaesthesia and
spinal anaesthesia were 77 and 23 respectively. Among these patients, 46 had > 2 year history of COPD, 34 had > 1 but <
2 year history of illness, 20 had less than one year history of COPD. Among 100 patients, 42 had history of smoking in
which 39 were male smokers and rest were the female smokers. The history of recent hospitalization and exacerbation was
noted down in 38 patients. Preoperative steroid and antibiotic usage was noted down in 68 and 24 patients respectively. 32
patients were in need of preoperative nebulisation. 23 had previous anaesthetic exposure. Grade of dyspnea was noted
down, most of the patients had mMRC dyspnea scale score of 0.

Among all the patients 18% were in the age group of 40-49, 27%were in the age group of 50-59, 43% belonged to age
group of 60-69 and 12% belonged to > 70. The patients were classified according to the duration of surgery and
hemodynamics were monitored under general anaesthesia.

Among 77% patients under general anesthesia,26% belonged to surgeries upto one hour of duration, 38% patients belonged
to surgeries upto two hours of duration,08% patients belonged to surgeries upto three hours of duration and 05% patients
belonged to surgeries upto four hours of duration. Hemodynamic parameters like heart rate, systolic blood pressure,
diastolic blood pressure, mean arterial pressure and oxygen saturation was observed in all patients before induction, after
induction, after intubation, during maintenance of anaesthesia till I hour after extubation.

In our study, in patients with surgeries of one hour duration, the mean Heart Rate before induction was 87.61+9.17, after
induction there was increase in mean heart rate to 96.49+8.53 and one minute after intubation it was further increased to
99.3549.12 due to normal laryngoscopy and tracheal intubation response that did not show any statistically significant
deviation from the mean heart rate before induction. The mean heart rate during intraoperative period at 15 minutes interval
didn’t show any statistically significant changes from the mean heart before induction of general anesthesia. After
extubation, mean heart rate was increased to 97.06+6.98 due to extubation response and at 15 minutes after extubation
mean heart rate was 85.81+5.83 that shows no statistically significant deviation from the mean heart rate before induction.
The mean MAP before induction was 96.38+7.86, after induction there was decrease in MAP to 80.91+6.76 because of
effect of anaesthetic inducing agent and one minute after intubation it was increased to 104.61+7.92 due to normal
laryngoscopy and tracheal intubation response that shows statistically insignificant deviation from the mean MAP before
induction. The Mean MAP during intraoperative period at 15 minutes interval didn’t show any statistically significant
changes from the mean MAP before induction. After extubation, mean MAP was increased to 103.26+5.28 due to
extubation response and at 15 minutes after extubation mean MAP was 96.26+6.54 that shows statistically insignificant
variation from the mean MAP before induction. The mean oxygen saturation before induction was 97.03+1.61 and after
induction, after intubation, during intraoperative period at 15 minute interval and after extubation didn’t show any
statistically significant deviation from the mean oxygen saturation before induction.
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In patients with surgeries of two hours duration, the mean Heart Rate before induction was 84.25+9.63, after induction
there was increase in mean heart rate to 98.2848.63 and one minute after intubation it was further increased to 101.74+8.72
due to normal laryngoscopy and tracheal intubation response that did not show any statistically significant deviation from
the mean heart before induction. The mean heart rate during intraoperative period at 15 minutes interval didn’t show any
statistically significant deviation from the mean heart rate before induction of general anesthesia. After extubation, mean
heart rate was increased to 99.02+7.09 due to extubation response and at 15 minutes after extubation mean heart rate was
88.10+7.53 that shows no statistically significant deviation from the mean heart rate before induction. The mean MAP
before induction was 95.18+5.78, after induction there was decrease in MAP to 81.70+6.56 because of effect of anaesthetic
inducing agent and one minute after intubation it was increased to 102.86+6.84 due to normal laryngoscopy and tracheal
intubation response that show statistically insignificant deviation from the mean MAP before induction. The Mean MAP
during intraoperative period at 15 minutes interval didn’t show any statistically significant changes from the mean MAP
before induction. After extubation, mean MAP was increased to 104.84+4.25 due to extubation response and at 15 minutes
after extubation the mean MAP was 97.8245.24 that shows statistically insignificant variation from the mean MAP before
induction. The mean oxygen saturation before induction was 97.79+1.41 and after induction, after intubation during
intraoperative period at 15 minute interval and after extubation didn’t show any statistically significant deviation from the
mean oxygen saturation before induction.

In patients with surgeries of three hours duration, the mean Heart Rate before induction was 87.65+10.53, after induction
there was increase in mean heart rate to 99.2848.63 and one minute after intubation it was further increased to 102.39+9.87
due to normal laryngoscopy and tracheal intubation response that did not showany statistically significant deviation from
the mean heart before induction. The mean heart rate during intraoperative period at 15 minutes interval didn’t show any
statistically significant changes from the mean heart rate before induction of general anesthesia. After extubation, mean
heart rate was increased to 101.91+6.16 due to extubation response and at 15 minutes after extubation mean heart rate was
89.98+5.76 that shows no statistically significant deviation from the mean heart rate before induction. The mean MAP
before induction was 96.11+6.64, after induction there was decrease in MAP to 79.52+6.92 because of effect of anaesthetic
inducing agent and one minute after intubation it was increased to 103.04+£5.15 due to normal laryngoscopy and tracheal
intubation response that shows statistically insignificant deviation from the mean MAP before induction. The Mean MAP
during intraoperative period at 15 minutes interval didn’t show any statistically significant changes from the mean MAP
before induction. After extubation, mean MAP was increased to 104.38+5.72 due to extubation response and at 15 minutes
after extubation mean MAP was 97.90+4.85 that shows statistically insignificant variation from the mean MAP before
induction. The mean oxygen saturation before induction was 97.59+1.62 and after induction, after intubation, during
intraoperative period at 15 minute interval and after extubation didn’t show any statistically significant deviation from the
mean oxygen saturation before induction.

In patients with surgeries of four hour duration, the mean heart rate before induction was 86.87+9.85, after induction there
was increase in mean heart rate to 97.35+8.28 and one minute after intubation it was further increased to 100.26+8.63 due
to normal laryngoscopy and tracheal intubation response that did not show any statistically significant deviation from the
mean heart before induction. The mean heart rate during intraoperative period at 15 minutes interval didn’t show any
statistically significant changes from the mean heart before induction of general anesthesia. After extubation, mean heart
rate was increased to 101.05+8.61 due to extubation response and at 15 minutes after extubation mean heart rate was
87.69+4.34 that shows no statistically significant deviation from the mean heart rate before induction. The mean MAP
before induction was 94.07+5.68, after induction there was decrease in MAP to 81.27+6.45 because of effect of anaesthetic
inducing agent and one minute after intubation it was increased to 100.02+7.47 due to normal laryngoscopy and tracheal
intubation response that shows statistically insignificant deviation from the mean MAP before induction. The Mean MAP
during intraoperative period at 15 minutes interval didn’t show any statistically significant changes from the mean MAP
before induction. After extubation, mean MAP was increased to 103.40+4.74 due to extubation response and at 15 minutes
after extubation mean MAP was 97.70+£5.99 that shows statistically insignificant variation from the mean MAP before
induction. The mean oxygen saturation before induction was 97.92+1.07 and after induction, after intubation, during
intraoperative period at 15 minute interval and after extubation didn’t show any statistically significant deviation from the
mean oxygen saturation before induction. In the postoperative period, the mean heart rate, mean MAP, diastolic B.P,
systolic B.P and mean oxygen saturation till 1 hour after extubation shows no statistically significant variation.

In our study Incidence of perioperative complications was 9%. 0% in surgeries of one hour duration, 1% in surgeries of
two hour duration, 2% in 3 hour duration and 6% in 4 hour duration. Among these complications 8% were respiratory
complications and 1% was cardiac complication. Our study included only optimized mild COPD patients belonging to
ASA class

From systematic review and meta-analysis, it has been found that the global prevalence of chronic obstructive pulmonary
disease (COPD) has increased over the last few decades due to increasing sedentary life styles, smoking, and prolonged
life expectancy.52 The global prevalence of physiologically defined COPD in adults aged >40 years is approximately 9—
10%. Recently, the Indian study on the epidemiology of asthma, respiratory symptoms and chronic bronchitis in adults has
shown that the overall prevalence of chronic bronchitis in adults >35 years is 3.49%.7
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COPD is a common comorbidity found in the perioperative setting, and may be even the reason for surgical interventions
itself (e.g. volume reduction surgery or lung transplant), thus an anesthesiologist may face this on a daily basis. Pulmonary
complications after surgery are leading cause of postoperative morbidity and mortality. Advances in anaesthesia and
surgical technique have made operative intervention possible in patients with serious underlying cardiopulmonary disease,
who previously would have been denied surgery. Postoperative pulmonary complications contribute significantly to overall
perioperative morbidity and mortality.53 COPD is a well-known independent risk factor for development of postoperative
complications after thoracic or non-thoracic surgery.54,55,56

The present study was prospective observational study conducted in the Postgraduate Department of Anaesthesiology and
Critical Care, Government Medical College, Srinagar and Associated Hospitals, over a period of 18 months on optimized
COPD patients under anaesthesia.

A total of 100 patients with optimised COPD were observed and among them the number of patients that were operated
under general anaesthesia and spinal anaesthesia were 77 and 23 respectively. Among these patients, 46 had > 2 year history
of COPD, 34 had > 1 but less than 2 year history of illness, 20 had less than 1 year history of disease of interest,

Haemodynamic parameters like heart rate ,systolic blood pressure, diastolic blood pressure, mean arterial pressure, oxygen
saturation were observed in all patients under general anaesthesia preoperatively (baseline), before induction, after
induction, immediately after intubation, during maintenance of anaesthesia and after extubation at different intervals of
time till one hour. During spinal anaesthesia, it was observed before subarachnoid block and every 15 minutes during the
procedure till the end of surgery. In our study, we observed hemodynamic stability during anaesthesia and no statistically
significant deviation of hemodynamic behaviour from baseline hemodynamics during intraoperative and postoperative
periods.

CONCLUSION

e  This study concluded that peri-operative hemodynamic behavior in optimized COPD patients belonging to ASA
class II was stable.

e Patients who underwent general anaestheisa had significantly more complications than the patients who
underwent spinal anesthesia. Regional anesthesia is preferable in patients with COPD due to less complication
rates observed.

e  Respiratory complications were more than the cardiovascular complications in COPD patients belonging to ASA
class II.

e Preoperative optimization of COPD patients with cessation of smoking, incentive spirometry and treatment with
steroids leads to decrease in perioperative complication in COPD patients.

e Length of hospital stay is not prolonged when COPD patients are optimized before surgery.

BIBLIOGRAPHY

1. Salvi SS, Barnes PJ,Lancet, Chronic obstructive pulmonary disease in non-smokers.374(9691):733-43.

2. Madan Mohan Maddali, chronic obstructive lung disease: perioperative management. M.E.J. ANESTH 2008;
19(6)

3. MeilLan King Han, et al. Chronic obstructive pulmonary disease: Definition, clinical manifestations, diagnosis,
and staging. In: UpToDate, (Accessed on June 23rd, 2016.)

4. World Health Organization. Chronic respiratory diseases/Burden of COPD

5. Parvaiz A Koul. Chronic obstructive pulmonary disease: Indian guidelines and the road ahead Lung India 2013
Jul-Sept.; VOL 30, No. 3: 175-177.

6. Devika Rani Duggappa, G Venkateswara Rao, and Sudheesh Kannan. Anaesthesia for patient with chronic
obstructive pulmonary disease. Indian J Anaesth. 2015 Sep; 59(9): 574-583.

7. Vijayan VK. Chronic obstructive pulmonary disease. Indian J Med Res. 2013;137:251-69

8. Reilly J, Jr, Silverman EK, Shapiro SD. Chronic obstructive pulmonary disease. In Harrison's Principles of
Internal Medicine.16th ed; McGraw Hill publication; 2005. pp. 1547-60.

9. Rossi A, Ganassini A, Polese G, Grassi V. Pulmonary hyperinflation and ventilator dependent patients. Eur Respir
J. 1997; 10: 1663-74.

10. Tobin MJ, Jubran A, Laghi F. Patient ventilator interaction. Am J Respir Crit Care Med. 2001; 163: 1059-63.

11. Slinger P. Don’t Make Things Worse with Your Ventilator Settings: How You Manage the Lungs During the
Perioperative Period Affects Postoperative Outcomes. IARS 2013 Review Course Lectures. 2013. [Accessed on
2015 Aug 18]. pp. 38-46.

12. Agusti AG. Systemic effects of chronic obstructive pulmonary disease. Proc Am Thorac Soc. 2005; 2: 367-70.

13. MacNee W. Pathophysiology of cor pulmonale in chronic obstructive pulmonary disease. Part One. Am J Respir
Crit Care Med. 1994; 150: 833-52.

14. National Institute for Clinical Excellence. Chronic obstructive pulmonary disease. Guideline 101. June 2010

Dr. Henna Shafi et al. Perioperative Hemodynamic Behavior and Incidence of Complications in Copd Patients: A 3158
Prospective Observational Study in Kashmiri Population. Int. J Med. Pharm. Res., 7(4): 3142-3161, 2026



15. Global Initiative for chronic Obstructive Lung Disease (GOLD). Global strategy for the diagnosis, management,
and prevention of COPD. Available from http://www.goldcopd.org/ (accessed 30 January 2013)

16. Celli BR, MacNeeW. Standards for the diagnosis and treatment of patients with COPD: a summary of the
ATS/ESR position paper. Eur Resp J. 2004. 23: 932-46.

17. Wong DH, Weber EC et al. Factors associated with postoperative pulmonary complications in patients with severe
chronic obstructive pulmonary disease. Anesth Analg. 1995 Feb; 80(2): 276-84.

18. Olsson GL. Bronchospasm during anaesthesia. A computeraided incidence study of 136,929 patients. Acta
Anaesthesiol Scand. 1987; 31: 244-52.

19. Edrich T, Sadovnikoff N. Anesthesia for patients with severe chronic obstructive pulmonary disease. Curr Opin
Anaesthesiol. 2010; 23: 18-24.

20. Lumb A, Biercamp C. Chronic obstructive pulmonary disease and anaesthesia. Contin Educ Anaesth Crit Care
Pain. 2014; 14: 1-5.

21. Rosenberg J, Rasmussen GI, Wgjdemann KR, Kirkeby LT, Jorgensen LN, Kehlet H. Ventilatory pattern and
associated episodic hypoxaemia in the late postoperative period in the general surgical ward. Anaesthesia. 1999;
54: 323-8.

22. Hedenstierna G, Edmark L. The effects of anesthesia and muscle paralysis on the respiratory system. Intensive
Care Med. 2005; 31: 1327-35.

23. Yoder MA, Sharma S. Perioperative Pulmonary Management. Available from:
http://www.emedicine.medscape.com/article/284983 -overview#a6. [Last updated on 2013 Oct 02; Last accessed
on 2015 Jun 20]. .

24. Hogg JC: Pathophysiology of airflow limitation in chronic obstructive pulmonary disease. Lancet; 2004, 364:709-
21.

25. Siafakas NM, Vermeire P, Pride NB, Paoletti P, Gibson J, Howard P, et al: Optimal assessment and management
of chronic obstructive pulmonary disease. ERS-Consensus statement. Eur Respir J; 1995, 8:1398-1420

26. Pauwels RA, Buist SA, Calverely PMA, Jenkins CR, Hurd SS: on behalf of the GOLD Scientific Committee.
Global Strategy for the diagnosis, management and prevention of chronic obstructive pulmonary disease.
NHLBI/WHO Global Initiative for chronic obstructive lung disease (GOLD) — Workshop Summary. Am J Respir
Crit Care Med; 2001, 163:1256-1276.

27. Pride NB, Macklem PT: Lung mechanics in disease. In: Macklem PT, Mead J, eds. Handbook of Physiology. The
Respiratory system. Mechanics of breathing, vol. 2. Bethesda MD, American Physiological Society, 1986, pp.
659-92.

28. Hubmayr RD, Rodarte JR: Cellular effects and physiologic responses: Lung mechanics. In: Chemiack NS, ed.
Chronic obstructive pulmonary disease. Saunders WB, 1991, pp. 79-95.

29. Sharp J: The chest wall and respiratory muscles in airflow limitation. In Roussos C, Macklem PT, eds. The Thorax,
vol. 29. New York: Marcel Dekker, 1985, pp. 1155-1202.

30. Younes M: Mechanisms of ventilatory failure. Curr Pulmonol; 1993, 14:242-292

31. Fleury B, Murciano D, Talamo C, Aubier M, Pariente R, Milic-Emili J: Work of breathing in patients with chronic
obstructive pulmonary disease in acute respiratory failure. Am Rev Respir Dis; 1985, 131:822-827.

32. Roussos C, Campbell EJM: Respiratory muscles energetics. In: Macklem PT, Mead J, eds. Handbook of
Physiology: The Respiratory system. Mechanics of breathing, vol. 2. Bethesda MD, American Physiological
Society, 1986, pp. 481-509.

33. Rossi A, Santos C, Roca J, Torres A, Felez MA, Rodriguez-Roisin R: Effects of PEEP on VA/Q mismatching in
ventilated patients with chronic airflow obstruction Am J Respir Crit Care Med; 149:1077-84.

34. Torres A, Reyes A, Rocca J, Wagner PD, Rodriguez-Roisin R: Ventilation-perfusion mismatching in chronic
obstructive pulmonary disease during ventilator weaning. Am Rev Respir Dis; 1989, 140:1246-50.

35. Smetana GW. Preoperative pulmonary evaluation. N Engl J Med. 1999;340:937—44.

36. Kroenke K, Lawrence VA, Theroux JF, Tuley MR, Hilsenbeck S. Postoperative complications after thoracic and
major abdominal surgery in patients with and without obstructive lung disease. Chest. 1993;104:1445-51.

37. 37.Smetana GW, Lawrence VA, Cornell JE. Preoperative pulmonary risk stratification for noncardiothoracic
surgery: systematic review for the American College of Physicians. Ann Intern Med. 2006;144:581-95.

38. Henzler D1, Dembinski R et al. Anesthetic considerations in patients with chronic pulmonary diseases. Minerva
Anestesiol. 2004 May; 70(5): 279-84.

39. Mandra et al. Preoperative considerations for patients with chronic obstructive pulmonary disease. UDK 616.24-
005-089, DOLI: 10. 2298/ ACI1102071M

40. Marc Licker, Alexandre Schweizer et al. Perioperative medical management of patients with COPD. International
Journal of COPD 2007; 2(4): 493-515.

41. Michiaki Yamakage, Sohshi Iwasakiet et al. Guideline-oriented perioperative management of patients with
bronchial asthma and chronic obstructive pulmonary disease. J Anesth 2008; 22: 412—428.

42. P Agostini, H Cieslik, et al. Postoperative pulmonary complications following thoracic surgery: are there any
modifiable risk factors? Thorax 2010; 65: 815-818.

43. Edrich T, Sadovnikoff N, et al. Anesthesia for patients with severe chronic obstructive pulmonary disease. Curr
Opin Anaesthesiol. 2010 Feb; 23(1): 18-24.

Dr. Henna Shafi et al. Perioperative Hemodynamic Behavior and Incidence of Complications in Copd Patients: A 3159

Prospective Observational Study in Kashmiri Population. Int. J Med. Pharm. Res., 7(4): 3142-3161, 2026



44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.
59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.
70.

Yordanka Yamakova, Rosen Petkov et al. Perioperative pulmonary complications and management of patients
with COPD and esophageal malignancy. European Respiratory Journal 2011 38: p538.

Slinger P. Intraoperative management of the patient with severe lung disease. South A J Anaesth Analg 2013;
19(1): 34-37.

Luiza Helena Degani-Costa, Sonia Maria Faresin et al. Preoperative evaluation of the patient with pulmonary
disease. Brazilian Journal of Anesthesiology Jan-Feb. 2014; Vol. 64, Issue 1: Pages 22-34.

Hausman, Mark S. Jr. MD; Jewell, et al. Regional Versus General Anesthesia in Surgical Patients with Chronic
Obstructive Pulmonary Disease: Does Avoiding General Anesthesia Reduce the Risk of Postoperative
Complications? Anesthesia & Analgesia June 2015; Volume 120 - Issue 6 - p 1405-1412.

Portillo K, Torralba Y, Blanco I, Burgos F, Rodriguez-Roisin R, Rios J, Roca J and Barbera JA. International
Journal of Chronic Obstructive Pulmonary Disease.2015; 10: 1312-1313.

49.Saito H, Hatakeyama K, Kono H, Matsunaga T and Shimada YM. Thoracic cancer. 2017 Sep; 8(5): 451-460.
70. Shin B, Lee H , Kang D , Jeong BH , Kang HK , Chon HR , Koh WJ , Chung MP , Guallar E , Cho J , Park
HY. Respirology :Airflow limitation severity and post-operative pulmonary complications following
extrapulmonary surgery in COPD patients. 2017 Jul; 22(5):935-941

Shin B, Lee H, Kang D, Jeong BH , Kang HK , Chon HR , Koh WJ | Chung MP , Guallar E , Cho J, Park HY.
Respirology :Airflow limitation severity and post-operative pulmonary complications following extrapulmonary
surgery in COPD patients. 2017 Jul; 22(5):935-941

Lee HW, Lee JK, Oh SH, Kim JK, Chung HS and Heo EY. Effect of perioperative systemic steroid treatment on
patients with obstructive lung disease undergoing elective abdominal surgery. Journal of clinical respir. 2018;
12(1): 227-23

Halbert RJ, Natoli JL, Gano A, Badamgarav E, Buist AS, Mannino DM. Global burden of COPD: Systematic
review and meta-analysis. Eur Respir J. 2006; 28:523-3

Gass DG and Olsen NG. Preoperative Pulmonary function testing to predict postoperative morbidity and mortality.
Chest 1986; 89: 127-135.

Fisher BW, Majumdar SR and McAlister FA. Predicting pulmonary complications after non-thoracic surgery: a
systemic review of blinded studies. American Journal of Medicine. 2002;112:219-25.

55.McAlister FA, Khan NA, Straus SE et al. Accuracy of the preoperative assessment in predicting pulmonary
risk after non-thoracic surgery. American Journal of Respiratory and Critical care Medicine.2003;67:741-44
Fuster RG, Argudo JA, Albarov OG et al. Prognostic value of chronic obstructive pulmonary disease in coronary
artery by pass grafting. European Journal of Cardiothoracic surgery.2006; 29: 202-09.

Kotani N, Hashimoto H, Sessler DI, et al: Intraoperative modulation of alveolar macrophage function during
isoflurane and propofol anesthesia. Anesthesiology. 1998; 89:1125-32.

Warner DO: Helping surgical patients quit smoking: why, when, and how. Anesth Analg. 2005;101:481-7.
Warner DO: Perioperative abstinence from cigarettes: physiological and clinical consequences. Anesthesiology.
2006; 104:356-67.

Yang CK, Teng A, Lee DY, Rose K. Pulmonary complications after major abdominal surgery: National Surgical
Quality Improvement Program analysis. Journal of Surg Res. 2015;198 (2):441-449.

Gupta H, Ramanan B, Gupta PK, et al. Impact of COPD on postoperative outcomes: results from a national
database. Chest. 2013;143 (6):1599-1606.

Sakai RL, Abrao GM, Ayres JF, Vianna PT, Carvalho LR, Castiglia YM. Prognostic factors for perioperative
pulmonary events among patients undergoing upper abdominal surgery. Journal of Sao Paulo Med.
2007;125(6):315-321.

Kim TH, See JS, Lee SW and Oh YM. Pulmonary complication after abdominal surgery in patients with mild-to-
moderate chronic obstructive pulmonary disease. Journal of Chronic obstructive pulmonary disease.2016; 11:
2785-2796.

Licker M, Schweizer A, Ellenberger C, Tschopp JM, Diaper J, Clergue F. Perioperative medical management of
patients with COPD. International Journal of Chronic Obstructive Pulmonry Disease. 2007; 2(4):493-515.
Kroenke K, Lawrence VA, Theroux JF, Tuley MR. Operative risk in patients with severe obstructive pulmonary
disease. Journal of Arch Intern Med. 1992; 152(5):967-971.

Linden PA, Bueno R, Colson YL, et al. Lung resection in patients with preoperative FEV1 <35% predicted. Chest.
2005; 127(6):1984—-1990.

Choi SM, Lee J, Park YS, et al. Prevalence and global initiative for chronic obstructive lung disease group
distribution of chronic obstructive pulmonary disease detected by preoperative pulmonary function test. PLoS
One. 2015;10 (1)

Park HJ, Leem AY, Lee SH, et al. Comorbidities in obstructive lung disease in Korea: data from the fourth and
fifth Korean National Health and Nutrition Examination Survey. International Journal of Chronic Obstructive
Pulmonary

Disease. 2015;10:1571-1582

Hausman MS jr, Jewell ES and Engogren M. Regional versus general anesthesia in surgical patients with chronic
obstructive pulmonary disease: does avoiding general anesthesia reduce the risk of postoperative
complications?.Anaesth Analg.2015; 120(6): 1405-1421.

Dr. Henna Shafi et al. Perioperative Hemodynamic Behavior and Incidence of Complications in Copd Patients: A 3160
Prospective Observational Study in Kashmiri Population. Int. J Med. Pharm. Res., 7(4): 3142-3161, 2026



71. Atalay F, Uygur F, Comert M and Ozkoqak T. Postoperative complications after abdominal surgery in patients
with chronic obstructive pulmonary disease. Turkish Journal of Gastrenterology.2011;22:523-525.
72. Smetana GW and Conde MV. Preoperative pulmonary update. Journal of Clin Geriatr Med.2018; 24(4):607-24.

Dr. Henna Shafi et al. Perioperative Hemodynamic Behavior and Incidence of Complications in Copd Patients: A 3161
Prospective Observational Study in Kashmiri Population. Int. J Med. Pharm. Res., 7(4): 3142-3161, 2026



