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Abstract 

Context: COPD is a progressive, chronic inflammatory disorder that permanently reduces one's ability to breathe out 

during expiration. "COPD is a preventable and curable illness with some important extrapulmonary consequences that 

may add to the severity in individual individuals," as stated by the worldwide effort for COPD guideline (GOLD). The 

pulmonary (airway) restriction often worsens with time and is not completely reversible since it is linked to an 

inappropriate inflammatory response of the lung to unpleasant particles or gases. This article provides an overview of the 

different anaesthetic options available for patients with severe COPD undergoing laparoscopic procedures. The above 

discussion suggests that LC is not only possible under RA, but should be considered as a valid option for the patients 

who are poor candidates for GA, such as those with advanced COPD, because it reduces the risk of atelectasis, the 

impact on closing capacity and FRC, the maintenance of pulmonary gas exchange, and the duration of the postoperative 

recovery period. 
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1. Introduction 
Laparoscopic surgery became the mainstream as 

medical technology advanced. The public's growing 

familiarity with the advantages of minimally invasive 

endoscopic surgery, such as reduced discomfort, no 

aesthetic deformity, excellent therapeutic outcomes, 

and a faster return to regular activities, has hastened the 

procedure's widespread use. 

While the frequency of open procedures has 

dropped drastically over the last three decades, the 

number of minimally invasive surgeries, which help 

patients recover more quickly by reducing their risk of 

problems, has climbed dramatically. In particular, the 

use of robots for minimally invasive procedures is on 

the rise [1, 2] due to the improved patient experience 

and smaller margins of error that they allow for in 

surgery. Due to the fact that laparoscopic surgery is 

carried out with the surgeon seeing the patient's 

internals via a small camera, videos of minimally 

invasive procedures are often captured. Automatic 

evaluation and analysis of the operation is possible if 

the video's operating method is identified [3]. 

Systematic reviews and meta-analyses have shown 

that sedentary lifestyles, smoking, and longer life 

expectancy have all contributed to a rise in the 

worldwide incidence of chronic obstructive pulmonary 

disease (COPD) in recent decades. 

[4] Adults aged 40 and over have a prevalence of 

9-10% worldwide with COPD according to 

physiological criteria. A recent Indian research 

examining the incidence of asthma, respiratory 

symptoms, and chronic bronchitis in adults found that 

the disease had a global prevalence of 3.49 percent in 

those older than 35. Estimates suggest that 12.7% of US 

individuals (aged 18+) suffered from COPD in 2011. 

Because of this, both surgeons and anesthesiologists are 

seeing an increase in the number of patients with 

serious respiratory conditions like COPD who need 

emergency surgery. These novel endoscopic surgical 

methods, particularly when performed on high-risk 

patients with COPD, translate to new anaesthetic 

problems necessitating adjustments in anaesthesia 

techniques[5]. 
The third greatest cause of mortality is chronic 

obstructive pulmonary disease (COPD), which affects 

over 250 million individuals worldwide. People with 

chronic obstructive pulmonary disease are prone to 

sudden drops in health, known as exacerbations. The 

Global initiative for chronic Obstructive Lung Disease 

(GOLD) has developed a grading system for 

exacerbation intensity that takes into account the effect 

of therapy. Exacerbations are classified as moderate 

when oral antibiotics and/or corticosteroids are 

required, and as severe when hospitalisation is 

necessary [6]. 

The majority of laparoscopic procedures are now 

carried out while the patient is under the influence of a 

full dose of general anaesthetic (GA). Although general 

anaesthesia (GA) has long been held to be the superior 

anaesthetic technique for laparoscopic surgeries, several 

recent large retrospective studies have cast doubt on 

this long-held belief and instead offered the possibility 

that regional anaesthesia (RA) may also be a viable 

option in some cases. This article provides an overview 

of the different anaesthetic options available for 

patients with severe COPD undergoing laparoscopic 

procedures. [7] 

Structure of the Airway 

Functionally, the respiratory system may be 

divided into two zones: the conducting zone, from the 

nose to the bronchioles, where the inhaled gases are 

conducted, and the respiratory zone, from the alveolar 

duct to the alveoli, where the gas exchange really takes 

place. The respiratory system is separated into an upper 

(organs outside the thorax; the nose, throat, and larynx) 

and lower (thoracic cavity) section (organ within thorax 

- trachea, bronchi, bronchioles, alveolar duct and 

alveoli). [8, 9] 
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Mucous membrane lining the airway from the base 

of the skull to the oesophagus is the pharynx, which is 

further split into the following: 

The nasopharynx, or rhino-pharynx, post-nasal 

space, is the muscular tube connecting the nares to the 

oropharynx after they have been separated by the 

palate. It also lines the top of the skull base[10]. 

The oro-pharynx links the nasal cavity to the lower 

respiratory tract. The tonsilar arch separates the 

pharynx (the area below the tongue) from the oral 

cavity (the roof of the mouth). Below the hyoid bone is 

the hypopharynx, which is the part of the pharynx that 

links the oropharynx to the oesophagus and the larynx. 

The larynx, located between the pharynx and the 

trachea, houses the vocal cords and other structures 

necessary for vocalisation. The vocal folds (vocal 

cords) and epiglottis form the aperture to the glottis and 

are supported by a cartilaginous skeleton made up of 

nine cartilages [11]. 

Changes in Physiology Due to Changes in Position 

and General Anesthesia 

Laid flat 

Basal atelectasis is promoted by general 

anaesthesia regardless of whether spontaneous or 

controlled breathing is employed or whether 

intravenous or inhaled medications are administered. 

During general anaesthesia, atelectasis may affect 

between 15 and 20 percent of the lungs. The apex, 

which often stays aerated, has the least atelectasis. 

Shunting occurs between the perfused region and the 

atelectatic region, where no gas exchange takes place. 

In the supine posture, early airway closure during tidal 

breathing increases ventilation perfusion mismatch 

(V/Q 1) and decreases gas exchange. About 75% of the 

total reduction in oxygenation in an anaesthetized 

patient may be attributed to atelectasis and airway 

closure. [12] 

Placing one lung forward and lying on one side 

When a patient is given anaesthesia and placed in 

the lateral position, a ventilation perfusion mismatch 

occurs in which the dependent lung gets a greater 

perfusion rate (60-65%) than the nondependent lung 

(the upper lung). As with independent lung, dependent 

lung displays symptoms of premature airway closure 

and the development of atelectasis. When PEEP is used, 

over 80% of the blood supply is redirected to the lower 

dependent lung. When just one lung is being evacuated, 

HPV may prevent blood from flowing to the lung that 

isn't being used. It's best to stay away from medicines 

that may block HPV [13]. 

Lying prone 

Oxygenation is enhanced and ventilation-

perfusion mismatch is reduced in the prone posture. 

Different authors have proposed different mechanisms 

by which the prone position improves ventilation. 

These mechanisms include a more even distribution of 

perfusion and ventilation, a reduced vertical pleural 

gradient, a higher functional residual capacity, a more 

uniform distribution of gases, and reduced lung 

compression by the heart. Atelectasis has not been 

reported while lying on one's back, perhaps because the 

heart's weight is supported by the sternum rather than 

the lungs. [14]. 

COPD Pathology: 

Airflow restriction and air trapping are two 

symptoms of chronic obstructive pulmonary disease 

(COPD), a progressive lung condition that causes 

difficulty breathing. Small airway disorders and 

emphysema cause the restricted breathing. These two 

elements have different impacts on different persons. 

Trapped air causes hyperinflation of the lungs. [15] 

Small airways disease, or chronic obstructive 

pulmonary disease (COPD), is the result of a severe and 

persistent inflammatory response to inhaled irritants 

that causes bronchial and alveolar remodelling in the 

lung. As a result, the modifications to lung function 

may be traced back to airway remodelling accompanied 

by peripheral airway constriction and emphysema. [16] 

Dysregulation of cilia and mucus production has a 

profound effect on mucociliary clearance. Developing 

emphysema seems to begin with a condition of the 

small airways, often known as chronic bronchiolitis. 

Neutrophils and macrophages, both kinds of white 

blood cells, are among the inflammatory cells that play 

a role. Smokers also show increased engagement of 

cytotoxic T cells, and some persons with COPD have 

eosinophil involvement similar to that seen in asthma. 

Inflammatory mediators such as chemotactic factors 

have a role in triggering this cellular response. 

Connective tissue damage in the lungs is caused by 

proteases (especially elastase) that are not adequately 

blocked by protease inhibitors, and oxidative stress 

caused by the high quantities of free radicals in 

cigarette smoke and generated by inflammatory cells 

also contributes to lung damage. Damage to the lungs' 

connective tissue causes emphysema, which in turn 

reduces lung capacity, causes difficulty breathing, and 

makes it difficult to exhale and take in oxygen. 

Inflammatory mediators released into the blood from 

the lungs may contribute to the general muscle wastage 

that is common in COPD. [17] 

Inflammation and scarring inside the airways lead 

to their narrowing. Because of this, it's difficult to 

exhale completely. When exhaling, airflow is restricted 

most severely due to the chest pressure pinching the 

airways. This may lead to air trapping, a process in 

which more air from the previous breath remains inside 

the lungs when the next breath is initiated, resulting in 

an increase in the overall volume of air in the lungs at 

any one moment. [15] As it is more difficult to take a 

deep breath in when the lungs are already partially full, 

hyperinflation due to exercise has been related to 

shortness of breath in those with chronic obstructive 

pulmonary disease. It's possible that hyperinflation 

would accelerate as well at a peak. Some degree of 

airway hyperresponsiveness to irritants, such that seen 

in asthma, is also possible. [18]. 

Poor gas exchange from a lack of ventilation 

brought on by airway blockage, hyperinflation, and a 

lack of motivation to breathe may lead to low blood 
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oxygen levels and subsequently high carbon dioxide 

levels. As the inflammation in the airways worsens 

during an exacerbation, hyperinflation, decreased 

expiratory airflow, and impaired gas transfer occur. 

Consistently low blood oxygen levels may cause 

pulmonary artery constriction and eventually lead to a 

condition called emphysema, which is characterised by 

the destruction of lung capillaries. Pulmonary heart 

disease, also known as classic cor pulmonale, may be 

the end outcome of either of these disorders. [19] 

Treatment of Chronic Obstructive Pulmonary 

Disease 

Progressive lung illness that may be avoided and 

well treated is called chronic obstructive pulmonary 

disease (COPD). Chronic obstructive pulmonary 

disease causes persistent breathing problems and 

airflow restriction. Emphysema and chronic bronchitis 

are the two most frequent forms of COPD and are 

considered the typical forms of the disease. [20] 

Emphysema is characterised by larger airspaces 

(alveoli) with damaged, weakened walls that restrict 

airflow and, in some cases, prevent airflow restriction 

altogether. There is a substantial chance of getting 

COPD in young people who smoke, and chronic 

bronchitis is defined as a productive cough that lasts for 

at least three months a year for two years. When not 

classified as chronic obstructive pulmonary disease, 

both of these diseases may occur without limiting 

airflow. [21]. 

Cigarette smoking is the leading cause of chronic 

obstructive pulmonary disease. Indoor and outdoor 

pollutants, occupational irritating compounds like grain 

dust and cadmium dust or fumes, and heredity all 

contribute to an increased risk. The burning of coal and 

biomass fuels like wood and dried dung for cooking 

and heating are major contributors to poor air quality in 

homes across the world's poorest regions. [22] 

Anyone over the age of 35 to 40 who has 

symptoms of shortness of breath, a persistent cough, 

sputum production, or recurrent winter colds, in 

addition to a history of exposure to risk factors for the 

illness, should be evaluated for COPD. The diagnosis is 

then confirmed using spirometry. 

Spirometry is used to determine how much of an 

obstruction there is to airflow and is often performed 

after a bronchodilator (a drug used to widen airways) 

has been administered. The diagnosis is based on two 

primary components: the maximum amount of air that 

can be exhaled in the first second of a forced expiration 

(forced expiratory volume in one second, or FEV1), and 

the maximum volume of air that can be exhaled in a 

single, deep breath (forced vital capacity, or FVC). A 

FEV1/FVC ratio less than 70% in a person with COPD 

symptoms identifies the condition. Typically, 75-80% 

of the FVC is expelled in the first second. In addition, a 

FEV1 of less than 80% of anticipated is needed to meet 

the requirements set out by the National Institute for 

Health and Care Excellence. The diminished surface 

area in the alveoli and the damaged capillary bed both 

contribute to a lower diffusing capacity of the lung for 

carbon monoxide in people with COPD [23]. 

Assesment 

The severity and impact of COPD can be evaluated 

in a number of ways. 

There are a couple of quick questionnaires that 

could be used, such as the Medical Research Council 

Breathlessness Scale or the COPD Assessment Test 

(CAT). 

Since the GOLD scale is only a test of 

breathlessness experienced, additional tests must be 

included if it is employed. The severity of an illness 

may be measured on the CAT scale from 0 to 40. To 

gauge how restricted your breathing is, spirometry may 

be of use. This is commonly calculated using the FEV1 

in relation to the "normal" value for the individual's 

age, gender, height, and weight. Treatment 

recommendations should be based in part on the FEV1 

according to both the American and European 

guidelines [24]. In order to classify patients, the GOLD 

guidelines look at how severe their symptoms are, how 

much airflow is restricted, and how often they have had 

exacerbations. Extreme instances are characterised by 

extreme weight loss, muscular atrophy, and extreme 

exhaustion. If you're looking to screen for COPD in 

primary care, the COPD Diagnostic Questionnaire may 

be used on its own or in conjunction with a hand-held 

flow meter [24]. 

Prevention 

Reducing one's exposure to tobacco smoke and 

other indoor and outdoor pollutants is one way to help 

avoid COPD. 

The Process of Quitting Smoking 

The only proven method to delay the progression 

of COPD in smokers is to quit the habit entirely. 

It may slow the decline in lung function and 

postpone disability and death, even in advanced stages 

of the illness. Long-term abstinence is difficult to attain 

without first making repeated efforts. Almost 40% of 

individuals who keep at it for at least 5 years eventually 

succeed. With the help of friends and family, a smoking 

cessation programme, and drugs like nicotine 

replacement therapy, bupropion, or varenicline, you 

have a better chance of successfully kicking the habit. 

People with COPD had more than double the chance of 

success when using medicine to help them quit smoking 

in conjunction with behavioural treatment. [25] 

Coal miners, construction workers, and 

stonemasons are particularly vulnerable to occupational 

lung disease, however some preventative measures 

have been implemented. Some of these preventative 

actions include public policy formulation, employee 

and management risk education, smoking cessation 

programmes, screening for COPD symptoms, provision 

of personal protective equipment, and dust suppression. 

Increasing ventilation, sprinkling water, and using 

mining methods that reduce dust creation are all 

effective means of taming dust storms. Avoiding 

continued dust exposure, such as by switching jobs, 
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may help workers with COPD preserve their lungs as 

much as possible. [26] 

Pollution 

Indoor and outdoor air quality improvements may 

help prevent COPD or reduce the progression of the 

condition. A combination of governmental policy 

initiatives, societal shifts, and individual actions might 

accomplish this. [27] 

Management 

While there is currently no cure for COPD, the 

disease and its symptoms may be managed. Stable 

COPD and exacerbations are managed with a variety of 

medicinal therapies. Antibiotics, corticosteroids, and 

bronchodilators are all examples. Antibiotics enhance 

outcomes for patients who have had a severe 

exacerbation. In terms of antibiotics, you may choose 

among amoxicillin, doxycycline, and azithromycin, 

although it's not apparent which one is superior. [28] 

Palliative care aims to alleviate suffering by 

treating the underlying medical conditions rather than 

just the symptoms. The use of non-invasive ventilation 

to assist breathing and lessen daily shortness of breath 

is a viable option. Analgesic bronchodilators 

It is not suggested to routinely utilise inhaled short-

acting bronchodilators, however they are the most 

common drugs used for occasional usage. beta2-

adrenergic agonists and anticholinergics, both of which 

come in long- and short-acting varieties, are the two 

most common categories. When beta2-adrenergic 

agonists bind to their receptors on smooth muscle cells 

in the bronchi, the cells relax and open up the airway. 

The effects of short-acting bronchodilators wear off 

after four hours, whereas the effects of long-acting 

bronchodilators last for more than twelve hours, making 

the latter ideal for use in maintenance treatment. The 

combination of an inhaled corticosteroid with a long-

acting beta-2 agonist is superior than the usage of either 

medication alone. It is not apparent whether a long-

acting beta agonist (LABA) or a long-acting muscarinic 

antagonist (LAMA) like tiotropium would be more 

effective, so it may be wise to test both and then stick 

with the one that works best. Salbutamol (albuterol) and 

terbutaline are two examples of the many short-acting 2 

agonists on the market. In the treatment of chronic 

obstructive pulmonary disease (COPD), ipratropium 

and tiotropium are the two anticholinergics most often 

used [30]. 

Corticosteroids 

Anti-inflammatory inhaled corticosteroids are 

suggested by GOLD as first-line maintenance therapy 

for patients with COPD who have had recurrent 

exacerbations. 

Acute exacerbations may be helped by taking oral 

glucocorticoids [31]. 

PDE4-inhibiting drugs 

Phosphodiesterase-4 (PDE4) inhibitors are anti-

inflammatories that boost lung function and lessen 

exacerbations in mild-to-severe sickness. Although 

roflumilast (a PDE4 inhibitor) may be taken orally once 

daily to lessen inflammation, it does not have any direct 

bronchodilatory effects [32]. 

Treatment based on the administration of oxygen 

Patients with respiratory failure at rest who have 

low oxygen levels (a partial pressure of oxygen less 

than 50-55 mmHg or oxygen saturations less than 88%) 

should receive supplemental oxygen[33]. 

Emphysema treatments 

The medical procedure known as lung volume 

reduction surgery 

The possibility of lung volume reduction surgery 

(LVRS) should be considered for patients with severe 

emphysema who have not found relief from 

conventional treatments. 

Damaged lung tissue is surgically removed with 

LVRS, making room for the healthy lung tissue to grow 

and so enhancing lung function. 

Only in the absence of other medical conditions is 

this option explored for those with upper-lobe 

emphysema.[34] 
Volume decrease of the lungs with bronchoscopy 

Bronchoscopic Lung volume reduction may be 

achieved using minimally invasive bronchoscopic 

techniques. Lung transplantation is a possibility but 

only if all other surgical options have been exhausted. 

[35] 

Treatment of Worsening Conditions 

Exacerbations (flare-ups) of chronic obstructive 

pulmonary disease (COPD) are often brought on by 

respiratory tract infections. Changes in symptoms are 

not exclusive to COPD, thus other conditions must be 

ruled out. Short-acting bronchodilators, such as an 

inhaled beta agonist and short-acting anticholinergic, 

are often used in higher doses during acute 

exacerbations. In my experience, both the metered-dose 

inhaler with spacer and the nebulizer are equally 

effective ways to administer these drugs. Those who are 

more weakened by their illness may benefit more from 

nebulization. There are benefits to taking more oxygen. 

However, excessive oxygen may raise CO2 levels and 

cause a loss of consciousness. While oral 

corticosteroids have been shown to enhance lung 

function and reduce hospital lengths of stay, longer 

courses of treatment carry a higher risk of pneumonia 

and mortality, thus they should be used for no more 

than five to seven days[36]. 

Laparscopy 

One of the most significant developments in 

surgery is laparoscopic surgery. As a result, 

computerised and robotic technologies have become 

more prevalent in the operating room. When compared 

to traditional "open" surgeries, it has significantly 

accelerated the time it takes for patients to recuperate. 

Surprisingly, significant improvements have been 

achieved while also boosting surgical quality[37]. 

Patients who have laparoscopic surgery report better 

outcomes in terms of pain management, wound 

infection prevention, length of hospital stay, risk of 

death, ability to return to work sooner, and general 

satisfaction with life. Although it is now widely 
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accepted as a safe procedure, laparoscopy was once met 

with scepticism. Many of the first reported problems 

have, thankfully, become rather rare as surgical teams 

have advanced through their learning curves[38]. 

Indications: 

Sharp discomfort in the belly 

Due to its many benefits, diagnostic laparoscopy 

is often the recommended next step in treatment in this 

scenario. 

Access to peritoneal fluid for culture or cytology; 

Visualization of the whole abdominal cavity; 

Localization of intra-abdominal pathologies 

Possibility of irrigating the abdominal cavity to 

lower microbial loads 

Therapeutic procedures (such as laparoscopic 

cholecystectomy, appendectomy, or other curative 

resection) are often necessary to have a successful 

outcome[39]. 

Internal abdominal malignancy staging: 

Staging laparoscopy is diagnostic laparoscopy 

used to precisely stage intra-abdominal malignancies; it 

is becoming more used as an integral element of the 

staging workup for a wide range of cancers. 

Laparoscopic cancer staging is an effective method for 

assessing abdominal tumors[40]. 

Exploratory laparoscopy should not be 

performed if the patient meets any of the following 

criteria[41]: 

Perforation, peritonitis, known intra-abdominal 

damage, complications from prior surgery, shock, 

evisceration, or abdominal wall dehiscence are all 

indications for therapeutic intervention. 

Untreated coagulopathy; Acute bowel blockage 

with a large (>4 cm) colon dilatation that may restrict 

the laparoscopic view and increase the risk of bowel 

damage; 

Abdominal tension or distention (with suspected 

intra-abdominal compartment syndrome) 

There was evidence of bile or evisceration, or the 

patient had had a trauma that caused hemodynamic 

instability. 

The following are examples of relative 

contraindications for diagnostic laparoscopy[41]: 

Patients in the intensive care unit who cannot 

undergo general anaesthesia, hypercarbia, or 

pneumoperitoneum 

Septicemia of the abdominal wall (front) ( 

cellulitis or soft-tissue infection) 

Adhesions from prior abdominal surgery or a 

recent laparotomy (within 4-6 weeks) 

Aneurysms of the aorta and iliac arteries (may be 

associated with increased risk of vascular rupture) 

An Unexpected Pregnancy (may be associated 

with injury to gravid uterus or foetal distress) 

Cardiopulmonary compromise Morbid obesity 

Laparoscopic surgical technique: 

Anesthesia induction, abdominal insufflation, 

abdominal decompression, and anaesthesia recovery are 

the four stages that make up laparoscopic surgery. 

There are distinct alterations to the cardiovascular 

system and respiratory system at each stage. It's a 

method of laparoscopic surgery in which tiny tubes 

(trochars) are put into the stomach via incisions that are 

even smaller than a centimetre. Devices with long, thin 

needles are placed into these trochars. Surgical tools are 

used by the surgeon for tissue manipulation, cutting, 

and sewing. One of the trocars is used to inject carbon 

dioxide gas into the patient's belly. This lifts the front 

abdominal wall and provides the surgeon with access to 

the abdominal cavity. A video camera placed in one 

trochar and connected to a TV screen. The surgeon is 

then able to see what's going on within the patient's 

stomach. The opposite trochar is used to introduce long, 

thin devices like clamps, scissors, and sutures[42]. 

Complications: 

Abdominal insufflation (also known as 

pneumoperitoneum): 

Insufflation with carbon dioxide causes a 

chemical reaction: 

Once the insufflation needle or trochar has been 

inserted intraperitoneally, the abdominal cavity is 

inflated with carbon dioxide (CO2) to an 

intraabdominal pressure (IAP) of 12 to 15 mm Hg in 

order to facilitate laparoscopic surgery. 

Due to its low combustibility and high blood 

solubility, CO2 is a great gas for pneumoperitoneum 

since it reduces the risk of gas embolism (0.0014%-

0.6%)[43]. Blood loss and carbon dioxide gas 

embolism may occur if the trochar is accidentally 

inserted into a major artery or if the vessel is injured, 

both of which can cause cardiovascular collapse and are 

linked to cardiac dysrhythmias, tachycardia, cyanosis, 

and pulmonary edoema. An anesthesiologist would 

suspect gas embolism if they hear a "millwheel" 

murmur in the precordial region and the patient has a 

sudden decrease in oxygen saturation and a rise in end-

tidal carbon dioxide. Gas embolism treatment consists 

of stopping carbon dioxide insufflation and 

decompressing the pneumoperitoneum as soon as 

possible. Patient positioning in the left lateral decubitus 

position (i.e., right side up) has been shown to facilitate 

gas buildup in the right ventricular apex, hence 

reducing the risk of right ventricular outflow blockage 

and subsequent gas embolism. The patient should be 

hyperventilated with 100% oxygen; if the symptoms 

continue, a central venous catheter should be put with 

the tip into the right heart, and aspiration of the gas 

should be conducted, however this method's usefulness 

is uncertain. [44]. 

Forces resulting from the elevation of intra-

abdominal pressure: 

With a pneumoperitoneum, the diaphragm is 

forced upwards to accommodate the increased pressure 

within the abdomen. This leads to a loss in functional 

residual capacity (FRC), a mismatch between 

ventilation and perfusion (V/Q), and an increase in 

intrapulmonary shunting of blood, all of which 

contribute to hypoxemia and an elevation in the 

alveolar-arterial oxygen gradient ((A-a)DO2). 

Fortunately, these complications may be controlled by 
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increasing the frequency of mechanical breathing with 

modest positive end-expiratory pressure (PEEP) and the 

percentage of inspired oxygen (FiO2) during 

laparoscopic surgery. Several studies show that 

increasing the PEEP to 5 cm H2O during laparoscopic 

procedures enhances the FRC and improves gas 

exchange and oxygenation by reducing 

intraoperativeatelectasis caused by pneumoperitoneum. 

[45] 

Treatment with Anesthesia 

Prognosis Prior to Surgery 

A thorough preoperative examination is 

necessary for patients with COPD, and it is preferable 

for this process to begin well in advance of the 

anticipated surgical operation. 

The past suggests that all patients scheduled for 

laparoscopic surgery should be screened for: 

Pneumoperitoneum is risky due to the possibility 

of anaesthesia complications. 

coagulopathy diseases 2 

To reduce the risk of cardiac and respiratory 

issues before and after surgery, it is important to have a 

thorough medical history. 

The patient's history of pulmonary disease, or the 

presence of conditions that reduce pulmonary 

compliance. Hypercarbia may be exacerbated by 

conditions that impede gas exchange, such as 

obstructive lung disease. 

Background heart disease: even modest chronic 

hypertension may produce relative hypovolemia and 

hypotension due to sympathetic nervous system 

stimulation from hypercarbia and pneumoperitoneum. 

Therefore, a complete evaluation of the patient's 

hypertension and cardiac history is essential. 

Patients with a history of abdominal surgery, 

excessive body fat, or who are pregnant should be 

evaluated thoroughly before laparoscopic surgery is 

scheduled for them. The aforementioned issues are not 

always insurmountable obstacles to surgery. Severe 

ischemic or valvular heart disease, high intracranial 

pressure (hydrocephalus, brain tumour, head injury), 

and hypovolaemia[46] are also relative 

contraindications. 

Optimization: 

Together with his doctor, the patient undertakes 

preoperative optimization to address COPD-related 

health concerns. 

This will improve the patient's ability to tolerate 

anaesthetics and decrease the risk of complications like 

pneumonia in the postoperative period. 

The pre-surgery checklist should contain the 

following items: 

Smokers with COPD should cease using tobacco 

products at least eight weeks before surgery to reduce 

their risk of postoperative pulmonary problems. 

Optimization of drug treatment, including 

administration of at least one nebulized bronchodilator 

dosage prior to surgery. Medication is often used to 

help COPD patients breathe easier and feel better. 

Patients with COPD often use a variety of inhaled 

drugs, including anticholinergics (ipratropium, 

tiotropium), beta-2 agonists (salmeterol, formoterol, 

arformoterol, olodaterol, albuterol), and corticosteroids 

(budesonide, fluticasone, triamcinolone, etc.). In 

contrast to theophylline and other nonspecific 

phosphodiesterase inhibitors, which are rarely 

prescribed today due to their negative cardiovascular 

effects, roflumilast (Daliresp), a specific 

phosphodiesterase-4 inhibitor, is effective in reducing 

the frequency of COPD exacerbations that cannot be 

managed with bronchodilators. It is unusual for 

aminophylline to be administered intravenously these 

days unless in emergency situations. Inhaled 

anticholinergics are more effective than beta-2 agonists 

for long-term management of COPD, according to 

recent studies[48]. In cases of severe illness, oxygen 

treatment is recommended. These drugs should be 

maintained during the perioperative phase to provide 

the best possible respiratory function for the patient. 

Medications used to treat infections and/or worsening 

conditions: In the event that the patient shows signs of 

an active infection, antibiotics may be administered in 

the time leading up to the surgery, and in rare 

situations, the operation may be postponed until the 

patient has completely recovered. Therapists use chest 

exercises, Preoperative drainage of mucus can prevent 

postoperative plugging and pneumonitis[49]. 

Contributing factors to postoperative pulmonary 

complications[50]: 

Lowered capacity to exercise, particularly when 

faced with a steep ascent or descent 

COPD exacerbations; previous hospitalizations 

Mechanical or non-invasive ventilation to assist 

breathing 

History of smoking: more than 40 pack years of 

smoking were shown to be among the greatest 

predictors of PPCs. 

The presence of a cough and/or sputum at the 

moment 

Current signs of a lung infection 

Some risk factors for respiratory complications 

include: being underweight or overweight; having a 

spirometric change (FEV1 1 L); being older than 60; 

being in an ASA category of less than 2; having surgery 

on the upper torso; and using a nasogastric tube prior to 

surgery. 

Medical Conditions Not Included in This List 

Methods of administering anaesthetic 

Anesthesia Methods 

The anaesthetic of choice is determined by the 

nature of the procedure and the individual patient. 

Rapid recovery with little residual effects, effective 

pain management, and no nausea or vomiting are the 

goals of gynaecological laparoscopic surgery performed 

in a day-case setting. Since patients undergoing 

laparoscopic surgery for large abdominal operations 

will have sustained more significant tissue damage, but 

will also be staying in the hospital, where better 

analgesia and monitoring are available, the objectives 

for these patients are different. Physiological changes 
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and the needs of the surgeon are both factors that must 

be taken into account throughout every surgical 

procedure. One may choose between general, regional, 

or local anaesthesia for laparoscopic procedures[51]. 

Induced coma or sedation: 

For lengthy operations or in patients with a 

history of gastroesophageal reflux, general anaesthesia 

with endotracheal intubation and controlled breathing is 

strongly suggested since it protects the airway, allows 

for control of PaCO2, and facilitates surgical exposure. 

Avoiding gastric distension during hand breathing is 

important to prevent injury from the trocar and maintain 

a clear field of vision during surgery. If stomach 

distention develops, a gastric tube may be needed to 

relieve pressure within the stomach. By using high tidal 

volumes of 12-15 ml kg1, minute ventilation may be 

enhanced to keep end-tidal carbon dioxide constant. 

This reduces the risk of hypoxaemia by preventing 

microatelectasis, but at the cost of an increase in 

intrathoracic pressure and negative consequences on 

cardiac function. Positive end-expiratory pressure 

(PEEP) increases FRC during surgery, lowers blood 

oxygen levels, and may mitigate the development of 

postoperative atelectasis[52]. It is important to exercise 

care while using PEEP since it might decrease cardiac 

output, particularly in the presence of a 

pneumoperitoneum. Artificial breathing system 

Increased intrathoracic pressure during IPPV 

administration accounts for most of the challenges seen 

during anesthetization of COPD patients. Breath 

stacking, also known as air trapping, is the phenomenon 

in which one takes a breath in before the preceding 

breath has completely expired, leading to the creation 

of intrinsic positive end-expiratory pressure (PEEPi). 

Increased intrathoracic pressure reduces systemic 

venous return and may be conveyed to the pulmonary 

artery, increasing pulmonary vascular resistance and 

putting stress on the right ventricle. Pulmonary 

barotraumas or volutraumas, hypercapnia, and acidosis 

are all possible complications of air trapping. [53] 

Agents used in anaesthesia 

When inducing anaesthesia, it's important to 

follow the patient's status closely. Induction agents 

consist of general anaesthetics such as Propofol, 

ketamine, or volatile anaesthetics; barbiturates may 

sometimes provoke bronchospasm. In certain cases, the 

administration of lidocaine or opioids as an adjuvant 

prior to intubation might improve the depth of 

anaesthesia and dull airway reflexes. A potential 

drawback of laryngotracheal lidocaine is that it may 

temporarily increase airway resistance. With the 

probable exception of desflurane, volatile anaesthetics 

are helpful for anaesthesia maintenance because of their 

outstanding bronchodilating effects. [54] 

Analgesia 

How much pain medication you need after 

surgery is conditional on the kind of procedure you 

have. When used with intra/retroperitoneal local 

anaesthetics, basic analgesics like acetaminophen and 

non-steroidal anti-inflammatory medications (NSAIDs) 

are frequently sufficient for many surgeries (e.g. 

sterilization, hernia repair). Short-acting opioids 

(alfentanil or fentanyl) are often used for outpatient 

gynaecological procedures, whereas longer-acting 

opioids or significant regional blocks are used for more 

comprehensive abdominal surgery. Quadratus 

lumborum (QL) blocks and transversus abdominis 

plane (TAP) blocks, two components of multimode 

analgesia, are often utilised for postoperative pain relief 

after abdominal surgery. The current state of TAP 

blocks and QL blocks allows them to decrease 

postoperative pain ratings, opioid use, and the risks 

associated with opioids[55]. There are a number of 

restrictions and problems [56] that undermine the TAP 

blocks' dependability, general use, and efficacy. 

Patients with current infections at the injection site 

should not get a TAP block. In addition, visceral 

discomfort is not well treated, and midline incisions 

need a bilateral block [56]. 

Monitoring: 

ECG, non-invasive blood pressure, pulse 

oximetry, end-tidal carbon dioxide, and agent 

monitoring are all examples of standard monitoring that 

should be performed. Depending on the nature of the 

procedure and the patient's health, further monitoring 

may be necessary. As the inhaled CO2 is absorbed, the 

end-tidal CO2 level must be carefully monitored so that 

minute ventilation can be adjusted to maintain 

normocapnia. It is necessary to test arterial blood gases 

directly when cardiopulmonary function is impaired 

because the discrepancy between end-tidal and PaCO2 

might be considerable and unexpected. The early 

diagnosis of venous gas embolism may also be aided by 

monitoring end-tidal carbon dioxide levels. Patients 

with cardiovascular disease often need invasive arterial 

blood pressure monitoring. Urine output monitoring in 

these individuals is helpful. Transoesophageal 

echocardiography and monitoring of cardiac output 

have also been proposed as potential treatments. By 

keeping the patient from moving unexpectedly and 

perhaps injuring their internal organs, a peripheral 

nerve stimulator guarantees effective muscular 

paralysis. [51]. 

Extubation: It's crucial to have the patient in the 

best shape possible before attempting to remove the 

tube. In addition to reversing the effects of the 

neuromuscular blocking medication, the patient should 

be kept warm, adequately oxygenated, and with a 

PaCO2 value that is somewhat near to the patient's 

usual preoperative value. Using bronchodilators just 

before an extubation might be a lifesaver. Direct 

extubation of the high-risk patient to noninvasive 

ventilation has been proven to lessen the requirement 

for reintubation in the postoperative period after major 

surgery by minimising the patient's labour of breathing 

and air trapping. [57] 

Anesthetic blocks in certain regions: 

Paravertebral block, continuous epidural 

anaesthesia, combined spinal epidural anaesthesia 
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(CSEA), and CSEA with bi-level positive airway 

pressure (BiPAP) are also part of this category[58]. 

For patients with advanced COPD, it is well 

known that GA, particularly in particular tracheal 

intubation and IPPV, increases the risk of undesirable 

outcomes. Postoperative pulmonary problems are more 

common in these individuals and include laryngospasm, 

bronchospasm, cardiovascular instability, barotraumas, 

and hypoxemia. In the past, GA was assumed to be the 

sole option, but today there is more evidence to support 

using regional approaches in these situations. Spinal 

and epidural anaesthesia administered at the lumbar 

region have no negative effects on respiratory function, 

with the exception of morbidly obese patients in whom 

the neuraxial blockade has been shown to produce a 20-

25% fall in expiratory functional volume (FEV1, forced 

vital capacity), which may impede the ability to cough 

up and expel bronchial secretions. Patient discomfort 

with pneumoperitoneum and the concomitant shoulder 

tip pain is the sole thing that prevents the widespread 

adoption of spinal anaesthetic during laparoscopy. [59] 

Recuperation After Surgery: 

Laparoscopic surgery typically results in a 

speedier recovery time than open surgery. Because of 

the decrease in atelectasis and improvement in gas 

exchange, pulmonary function is better preserved, with 

only a small decrease in forced vital capacity (FVC) 

and forced expiratory volume in one second (FEV1). 

As the size of the incision decreases and the amount of 

muscle stress decreases, the amount of pain experienced 

by the patient decreases as well. Shoulder-tip pain is 

very bothersome for some people, but it often doesn't 

last long. Both the rate of postoperative ileus and the 

time it takes to start moving about after surgery are 

reduced. As a result of these measures, patients spend 

less time in the hospital and may go back to work 

sooner. 

Pneumoperitoneum's circulatory effects may 

persist after it is released, therefore recovery monitoring 

is essential. The use of preventive antiemetic medicine, 

such as serotonergic receptor antagonists, 

dexamethasone, or combination treatments, for the 

prevention and treatment of mild problems like nausea 

and vomiting may help patients avoid unneeded 

hospitalisation. [51]. 

Need for oxygen: 

Mechanical respiratory dysfunction, including 

microatelectases, weakened respiratory muscle 

function, and decreased forced vital capacity (FVC), 

forced expiratory volume in one second (FEV1), and 

forced expiratory flow (FEF25-75%) are the results of 

positive pressure ventilation and increased intra-

abdominal pressure from CO2 insufflation. In the 

clinical setting, a decrease in tidal volumes and/or 

SpO2 may occur temporarily. Oxygen supplementation 

for 1 hour or longer was seen in one-third of our 

population; this was unrelated to surgical time but 

seemed linked to the opioids used. While other release 

requirements may be met, the issue of whether or not 

mild desaturations are harmful to patient well-being or 

should postpone departure from the PACU remains 

unanswered. As there is currently little data to imply a 

harmful consequence of this brief, moderate hypoxia, a 

pragmatic compromise may be to enable patients to 

receive binasal oxygen until they are ambulating, and to 

be discharged from the PACU regardless of such 

modest pulmonary dysfunction[51]. 

The above discussion suggests that LC is not 

only possible under RA, but should be considered as a 

valid option for the patients who are poor candidates for 

GA, such as those with advanced COPD, because it 

reduces the risk of atelectasis, the impact on closing 

capacity and FRC, the maintenance of pulmonary gas 

exchange, and the need for postoperative mechanical 

ventilation. 
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