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Abstract:

Aim: The aim of the present study was to assess the changes in spirometric parameters of the patients following
laparoscopic cholecystectomy as compared to preoperative values.

Methods: An observational comparative study and included 50 patients admitted in the Department of General
Surgery, PMCH, Patna, Bihar, India for undergoing laparoscopic cholecystectomy.

Results: In patients who underwent laparoscopic cholecystectomy, the BMI of <18.5 in 4%, 18.5-24.9 in 40%,
25-29.9 in 38%, 30-34.9 in 14%, 35 in 4% was observed. 2 (4%) had a restrictive pattern of lung function and 4
(8%) had an obstructive pattern of lung function. On the second post-operative day of laparoscopic
cholecystectomy, 16 patients (32%) had normal lung function, 28 (56%) had the restrictive pattern and 5 (10%)
had an obstructive pattern of lung function on spirometry. On the seventh postoperative day of laparoscopic
cholecystectomy, 38 patients (76%) had normal lung function, 9 (18%) had restrictive pattern while 3 (6%) had
an obstructive pattern. On the second postoperative day, the majority of the patients had a restrictive pattern of
lung function with a p-value of (0.005) which was statistically significant. We observed that on the seventh
postoperative day, only 3 (6%) had an obstructive pattern of lung functions. On the seventh postoperative day,
76% had normal lung function, 18% had a restrictive pattern, while 6% had an obstructive pattern.

Conclusion: Our results for pulmonary function tests after laparoscopic cholecystectomy show a restrictive
pattern of pulmonary dysfunction, which was statistically significant. Laparoscopic cholecystectomy may reduce
the degree of diaphragmatic dysfunction and the incidence of pulmonary complications. Residual Pneumo-
peritoneum has no influence on pulmonary function after diagnostic laparoscopy. This restrictive pattern of
pulmonary dysfunction is predominant on the second postoperative day and usually returns to normal in the
majority of the patients by the seventh postoperative day.
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Introduction

Gall stone disease is the most common biliary
pathology and has plagued the mankind for over
2000 years.[1] Cholecystectomy, surgical removal
of the gallbladder, is one of the most common
elective procedures performed by general
surgeons.[2] Upper abdominal operations may
induce postoperative restrictive ventilatory defects.

Pulmonary complication rate following abdominal
[1] surgery is 20-60% and pulmonary function tests
decrease apparently after upper abdominal surgery.
Abdominal surgical procedures may alter lung
function, reducing lung volumes and capacities and,
consequently, impairing gas exchange and
increasing hospitalization time. In laparoscopic
cholecystectomy, manipulation of the abdominal
cavity, as explained by Ribeiro et al leads to a
decrease in pulmonary volumes and capacities,
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which may result in hypoxemia and atelectasis due
to diaphragmatic dysfunction.[3] Diaphragmatic
paresis associated with the induced
pneumoperitoneum may lead to atelectasis in bases,
resulting in a collapse of alveolar ventilation, with
alteration in ventilation-perfusion or shunt causing
hypoxemia.[4] Laparoscopic cholecystectomy is a
new technique that has become the treatment of
choice for symptomatic cholelithiasis. [5]

Upper abdominal surgery performed via laparotomy
is associated with postoperative respiratory changes,
including a restrictive syndrome (reduced vital
capacity and functional residual capacity),
hypoxaemia, a change from abdominal to rib cage
breathing and increased work of breathing. The site
and size of incision, postoperative pain and
diaphragmatic dysfunction are the main factors
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contributing to the pathogenesis of these
postoperative respiratory changes. [6]

Laparoscopy, which avoids large abdominal
incisions, allows a significant reduction in surgical
trauma, postoperative pain and opioid requirements.
Laparoscopic cholecystectomy also results in less
postoperative pulmonary dysfunction,[6] faster
recovery of preoperative pulmonary function [8] and
less atelectasis and hypoxaemia [7,8] than open
cholecystectomy.

Laparoscopic cholecystectomy is an established
surgical technique which is associated with a
reduction in postoperative analgesic requirements. a
shorter hospital stays (mean 1 to 3 days) and an early
return to full activity (mean 6.5 to 12.8 days) when
compared with conventional cholecystectomy. [9]

In laparoscopic cholecystectomy chances of
postoperative lung, dysfunctions are less, recovery
of pulmonary functions is faster, and incidence of
atelectasis and hypoxemia are also less. However,
postoperative pulmonary dysfunctions seen after
laparoscopic cholecystectomy are still significant.
The role of the intra-operative position, the role of
carbon dioxide induced Pneumoperitoneum and
inflammation of the punctured abdominal wall or
gall bladder bed or both during surgery in the
pathogenesis of this pulmonary dysfunction is still
not known. [11] Laparoscopic cholecystectomy
causes an inhibitory reflex of phrenic nerve and
dysfunction of the diaphragm. [11] Ford et al., [12]
observed disturbances in the respiratory muscle
activity after surgical removal of the gallbladder. In
the postoperative period, decreased diaphragmatic
function has been observed during inspiration, in
addition to decreased lung volumes, which results
into a rapid shallow breathing pattern and a
paradoxical abdominal motion, especially in those
cases who have received sedatives.

The aim of the present study was to assess the
changes in spirometric parameters of the patients
following laparoscopic  cholecystectomy  as
compared to preoperative values.

Material & Methods

An observational comparative study and included 50
patients admitted in the Department of General
Surgery, PMCH, Patna, Bihar, India from March
2021 to Feb 2022 for undergoing laparoscopic
cholecystectomy.

Exclusion Criteria

e  Smokers,
Patients with known respiratory diseases,
Patients with psychiatric illnesses and those
with neuromuscular disorders.

e  Preoperative Assessment

Methodology
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All the patients were subjected to detailed history
taking and physical examination along with all
baseline investigations, including CBC, KFT, LFT,
X-ray chest and ECG. A fresh USG abdomen was
done. The first pulmonary function test was carried
one day before surgery. Fully informed consent was
taken before the procedure in all the patients. The
patients were asked to void urine just before the
operation to avoid injury to the urinary bladder.

Operative Technique

All patients were operated under general anaesthesia
using the same anaesthetic drugs. The patients were
placed in reverse Trendelenburg’s position. Pneumo
peritoneum was created by inserting a veress needle
through a supra-umbilical incision. The abdomen
was insufflated with carbon-dioxide, using an
automatic insufflator set at a flow rate of 3-5 litres
per minute and the maximum intra-abdominal
pressure of 12 mmHg was set. After creating
Pneumo-peritoneum, 10 mm cannula (camera port)
for a telescope was inserted through the same
incision used for veress needle. This is followed by
insertion of a 10mm port (working port) below the
xiphisternum into the peritoneal cavity to the right
of the falciparum ligament under direct vision. In
addition to it, a Smm subcostal port, Scm below the
right costal margin in the midclavicular line and
another 5 mm port in the anterior axillary line at the
level of umbilicus were also inserted into the
peritoneal cavity under direct vision. Dissection was
started high in the neck of the gallbladder and kept
close to the gallbladder until the anatomy was well-
defined. The cystic artery and cystic duct were
defined, separated and clipped. The gallbladder was
dissected off the liver bed using monopolar cautery.
Large grasping forcep was inserted through the
epigastric port, to hold the neck of the gallbladder
which was then extracted. The drain was placed in
all the patients. The skin incisions were closed by
silk sutures. Non-transparent surgical adhesive tape
was applied at the port sites at the end of the
operation. Postoperative care All the patients were
put on intravenous fluid during the first 12 hours.
Two doses of intravenous antibiotics were given.
The first dose was given one hour before surgery,
and the second dose was given 12 hours after
surgery. Intramuscular injection of diclofenac 75 mg
was given 12 hourly during the first 24 hours for
postoperative pain control. Patients were put on
orals on the first operative day and advised to take
oral analgesic tablets (Aceclofenac 100mg) on a
need basis only. Patients were monitored for Pulse
rate, blood pressure, temperature and respiratory
rate, the appearance of bowel sounds, any Jaundice
and colour and quantity of discharge from the drain.
The drain was removed on the second postoperative
day.

Statistical Analysis: Statistical package for social
sciences (SPSS) version 20.0 was used for data
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analysis. The data was first keyed in MS Excel ©
2007 before converting it into SPSS for analysis.
The results were expressed as percentages or mean
(SD). ANOVA was used wherever needed. Besides
descriptive statistics, the chi-square test was used for
comparison between proportion and percentage
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categorical variables and student’s t-test was used
for comparing continuous variables. Where the data
was not uniformly distributed, Wilkockson’s Rank
Sum Test was used.

Results

Table 1: Body mass index (BMI) of the study grou

BMI (in kg/m2) Frequency Percentage

<18.5 2 4

18.5-24.9 20 40

25-29.9 19 38

30.0-34.9 7 14

>35.0 2 4

Total 50 100
In patients who underwent laparoscopic in 40%, 25-29.9 in 38%, 30-34.9 in 14%, 35 in 4%

cholecystectomy, the BMI 0f<18.5 in 4%, 18.5-24.9

was observed.

Table 2: Spirometric parameters of the study group

Spirometry Preoperative Spirometry on second | Spirometry on seventh
Spirometry postoperative day postoperative day

Number of patients with|44 (88%) 17 (34%) 38 (76%)

Normal pattern

Number of patients with|2 (4%) 28 (56%) 9 (18%)

Restrictive pattern

Number of patients with|4 (8%) 5 (10%) 3 (6%)

obstructive pattern

Total 50 50 50

2 (4%) had a restrictive pattern of lung function and
4 (8%) had an obstructive pattern of lung function.
On the second post-operative day of laparoscopic
cholecystectomy, 16 patients (32%) had normal lung
function, 28 (56%) had the restrictive pattern and 5

(10%) had an obstructive pattern of lung function on
spirometry. On the seventh postoperative day of
laparoscopic cholecystectomy, 38 patients (76%)
had normal lung function, 9 (18%) had restrictive

pattern while 3 (6%) had an obstructive pattern.

Table 3: Preoperative Spirometry versus postoperative spirometry on day 2

Postoperative spirometry on day two
Normal Restrictive | Obstructive Total | P-Value
Preoperative Norm.al. Count 17 26 0 43
Spirometry Restrlctlye Count 0 2 0 2 0.005
Obstructive | Count 0 0 5 5
Total Count 17 28 5 50
% of Total 32 60 8 100.0%

On the second postoperative day, the majority of the
patients had a restrictive pattern of lung function

with a p-value of (0.005) which was statistically

significant.

Table 4: Preoperative Spirometry versus postoperative Spirometry on Day 7

Postoperative spirometry on day seven
Normal Restrictive | Obstructive Total | P-Value
Preoperative Norm.a1. Count 38 8 0 46
Spirometry Restrlctlye Count 0 1 0 1 0.007
Obstructive | Count 2 0 3 3
Total Count 38 9 3 50
% of Total |76% 18% 6% 100%

We observed that on the seventh postoperative day, only 3 (6%) had an obstructive pattern of lung functions.
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Table 5: Postoperative Spirometry Day 2 versus postoperative Spirometry Day 7

Postoperative spirometry on day
seventh Total | p-value

Normal |Restrictive | Obstructive
Postoperative Normal Count 17 0 0 17
spirometry on day |Restrictive Count 19 9 0 28 0.005
two Obstructive | Count 2 0 3 5
Total Count 38 9 3 50

% of Total |76% 18% 6% 100%

On the seventh postoperative day, 76% had normal
lung function, 18% had a restrictive pattern, while
6% had an obstructive pattern.

Discussion

Cholelithiasis is the most common surgical disorder
among patients with gastrointestinal and liver
diseases.[13-15] Currently, the treatment of choice
for symptomatic cholelithiasis is laparoscopic
cholecystectomy. Previously gallstones were
managed by open cholecystectomy.[16,17]
Laparoscopic cholecystectomy also results in less
postoperative  pulmonary  dysfunction, faster
recovery of preoperative pulmonary function and
less atelectasis and hypoxaemia than open
cholecystectomy.  Nevertheless,  postoperative
pulmonary  dysfunction after laparoscopic
cholecystectomy is significant. The role of
inflammation of the punctured abdominal wall or
gallbladder bed, or both, carbon dioxide
pneumoperitoneum or  intraoperative  patient
position in the pathogenesis of this pulmonary
dysfunction is unknown.[18,19]

Surgical procedures performed in the upper
abdomen produce a significant change in the
pulmonary function, which include a reduction in
vital capacity, forced expiratory volume in 1 second,
peak expiratory flow and functional residual
capacity. Several studies have examined the impact
of laparoscopic cholecystectomy on spirometric
parameters of patients. In almost all these studies,
there is a common finding of a restrictive pattern of
pulmonary dysfunction.[20-22] In patients who
underwent laparoscopic cholecystectomy, the BMI
of<18.5 in 4%, 18.5-24.9 in 40%, 25-29.9 in 38%,
30-34.9 in 14%, 35 in 4% was observed. Our study
is also consistent with the study carried out by Peters
JH, et al.[23] In their study, the mean age of patients
was 43.9 (2.6) years.

2 (4%) had a restrictive pattern of lung function and
4 (8%) had an obstructive pattern of lung function.
On the second post-operative day of laparoscopic
cholecystectomy, 16 patients (32%) had normal lung
function, 28 (56%) had the restrictive pattern and 5
(10%) had an obstructive pattern of lung function on
spirometry. On the seventh postoperative day of
laparoscopic cholecystectomy, 38 patients (76%)
had normal lung function, 9 (18%) had restrictive
pattern while 3 (6%) had an obstructive pattern. On
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the second postoperative day, the majority of the
patients had a restrictive pattern of lung function
with a p-value of (0.005) which was statistically
significant. We observed that on the seventh
postoperative day, only 3 (6%) had an obstructive
pattern of Ilung functions. On the seventh
postoperative day, 76% had normal lung function,
18% had a restrictive pattern, while 6% had an
obstructive pattern. These spirometric parameters of
patients undergoing laparoscopic cholecystectomy
infer that in the immediate post- operative period,
there is significant pulmonary dysfunction of
restrictive pattern which returns towards the normal
as the days pass by. Our study is consistent with the
results of Schauer et al[8] and Frazee et al[24] who
showed a significant decrease in FEV1 and FVC
after laparoscopic  cholecystectomy thereby
reflecting a restrictive pattern of pulmonary
dysfunction. Our results are also consistent with the
study conducted by Ramos et al[25] in Brazil
hospital. In their study, statistically significant
differences for both FVC and FEV1 were seen when
preoperative  and  immediate = postoperative
spirometric parameters were com- pared, thereby
confirming the restrictive pattern of lung function.

Our results for pulmonary function tests after
laparoscopic cholecystectomy show a restrictive
pattern of pulmonary dysfunction. Laparoscopic
cholecystectomy may reduce the degree of
diaphragmatic dysfunction and the incidence of
pulmonary complications. Residual pneumo-
peritoneum has no influence on pulmonary function
after diagnostic laparoscopy.

Conclusion

Our results for pulmonary function tests after
laparoscopic cholecystectomy show a restrictive
pattern of pulmonary dysfunction, which was
statistically significant. Laparoscopic
cholecystectomy may reduce the degree of
diaphragmatic dysfunction and the incidence of
pulmonary complications. Residual Pneumo-
peritoneum has no influence on pulmonary function
after diagnostic laparoscopy. This restrictive pattern
of pulmonary dysfunction is predominant on the
second postoperative day and usually returns to
normal in the majority of the patients by the seventh
postoperative day.

References

International Journal of Current Pharmaceutical Review and Research

231



International Journal of Current Pharmaceutical Review and Research

10.

11.

12.

13.

Kumar et al.

Shahedi WH. The biliary system through the
ages. Int Surg. 1979;64:63.

McMahon A, Fishbacher C, Frame S, MacLeod
M. Impact of laparoscopic cholecystectomy: a
population-based study. Lancet 2000;356:1632-
37.

Ribeiro S, Gastaldi AC, Fernandes C. Efeito da
cinesioterapia  respiratéria em  pacientes
submetidos a cirurgia abdominal alta. Einstein.
2008;6(2):166-9.

Chiavegato LD, Jardim JR, FARESIN §,
Juliano Y. Alteragdes funcionais respiratorias
na colecistectomia por via laparoscopica. Jornal
de Pneumologia. 2000;26:69-76.

Schirmer BD, Edge SB, Dix J, Hyser MJ, Hanks
JB, Jones RS. Laparoscopic cholecystectomy:
treatment of choice for symptomatic
cholelithiasis. Annals of Surgery 1991; 213:
665-677

Joris J, Kaba A, Lamy M. Postoperative
spirometry after laparoscopy for lower
abdominal or wupper abdominal surgical
procedures. British journal of anaesthesia. 1997
Oct 1;79(4):422-6.

Johnson D, Litwin D, Osachoff J, McIntosh D,
Bersheid B, Church D, Yip R, Gallagher C.
Postoperative  respiratory  function after
laparoscopic cholecystectomy. Surgery,
Laparoscopy and Endoscopy 1992; 2: 221-226.
Schauer P, Luna J, Ghiatas A, Glen M, Warren
J, Sirine K. Pulmonary function after
laparoscopic cholecystectomy. Surgery 1993;
114: 389-399.

Freeman JA, Armstrong IR. Pulmonary
function tests before and after laparoscopic
cholecystectomy. Anaesthesia. 1994
Jul;49(7):579-82.

ul Bari S, Malik JA, Beigh FA, din Mir RM.
Postoperative ~ Pulmonary changes after
laparoscopic cholecystectomy as measured by
Spirometry. International Journal of Surgery
and Medicine. 2022 Jan 3;7(1):31-.

Simonneau G, Vivien A, Sartene R, Kunstlinger
F, Samii K, Noviant Y, et al. Diaphragm
dysfunction induced by upper abdominal
surgery. Role of postoperative pain. American
Review of Respiratory Disease. 1983:128:899-
903.

Wahba RW. Perioperative functional residual
capacity. Can J Anaesth 1991; 38:384-400.
Mills JC, Stappenbeck TS, Bunnet NW.
Gastrointestinal disease. In: McPhee SJ,

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Hammer GD, eds. Pathophysiology of Disease:
An introduction to clinical Medicine.6th ed.
New York, NY: McGraw-Hill Medical: 2010.
Strasberg SM. Acute calculus cholecystitis. N
Engl J Med. 2008: 358:2804-2811.

Marschall HU, Einarsson C. Gallstone disease.
Journal of internal medicine. 2007
Jun;261(6):529-42.

Bar- Meir S. Gallstones. Prevalence, diagnosis
and treat- ment. Isr Med Assoc J. 2001:3:113-
113.

Kalloo AN, Kantsevoy SV. Gallstones and
biliary diseases. Primary Care: Clinics in Office
Practice. 2001 Sep 1;28(3):591-606.
Rademaker BM, Ringers J, Odoom JA, de Wit
LT, Kalkman CJ, Oosting J. Pulmonary
function and stress response after laparoscopic
cholecystectomy: comparison with subcostal
incision and influence of thoracic epidural
analgesia. Anesth Analg 1992;75:318-25.
Southern Surgeons Club. A prospective
analysis of 1518 laparoscopic
cholecystectomies. N  Engl J  Med.
1991;324:1073-8.

Erice F, Fox GS, Salib YM, Romano E,
Meakins JL, Magder SA. Diaphragmatic
function before and after laparoscopic
cholecystectomy. Anesthesiology. 1993 Nov
1;79(5):966-75.

Wahba RW. Perioperative functional residual
capacity. Canadian Journal of Anaesthesia.
1991 Apr;38:384-400.

Weissman C. Perioperative  respiratory
physiology. Journal of critical care. 1991 Sep
1;6(3):160-71.

Peters JH, Ortega A, Lehnerd SL, Campbell AJ,
Schwartz DC, Ellison EC, Innes JT. The
physiology of laparoscopic surgery: pulmonary
function after laparoscopic cholecystectomy.
Surgical Laparoscopy & Endoscopy. 1993 Oct
1;3(5):370-4.

Frazee RC, Roberts JW, Okeson GC,
Symmonds RE, Snyder SK, Hendricks JC,
Smith RW. Open versus laparoscopic
cholecystectomy. A comparison of
postoperative pulmonary function. Annals of
surgery. 1991 Jun;213(6):651.

Ramos GC, Pereira E, Gabriel Neto S, Oliveira
EC. Pulmonary function after laparoscopic
cholecystectomy and abbreviated anesthetic-
surgical time. Revista do Colegio Brasileiro de
Cirurgioes. 2009;36:307-11.

International Journal of Current Pharmaceutical Review and Research

232



