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Abstract: Nowadays laparoscopic cholecystectomy ( LC ) is the gold standard treatment for chronic
cholecystitis with cholelithiasis.. General anesthesia with positive pressure ventilation is the preferred mode of
anesthesia in this technique. There are limited data about LC under spinal anesthesia. This study was designed
to evaluate LC under spinal anesthesia for uncomplicated chronic cholecystitis with cholelithiasis .

In this prospective study, 335consecutive patients of ASA grade | or 1, with a mean age of 32.5 years and mean
BMI of 21.35 kg/m2 , suffering from chronic cholecystitis with cholelithiasis, were included. All patients were
informed about spinal anesthesia in detail. The patients were informed about the risk of conversion to general
anesthesia, and all patients provided informed consent. Standard laparoscopic technique was applied to all
patients. Simple questionnaire forms were developed for patients to provide comments about the operation. All
the patients received ondansetron, diazepam, and pentazocine as premedication. Monitored anesthesia care was
given.

The operation was completed laparoscopically on 329 patients, while 6 patients were converted for open
technique. None of the patients developed cardiopulmonary problems other than transient hypotension.. None of
the patients required conversion to general anaesthesia.One hundred seventy patients developed mild right
shoulder . Intravenous tramadol hudrochloride (100 mg) was needed in 113 patients due to severe right
shoulder pain. Twenty five patients complained about postural headache in postoperative period . Mean
operative time was 25.35 minutes. In post operative period median pain score at 4 hr was 1.5 (range, 0-5), at 8
hr it was 1 (range, 0-6), and at 24 hr it was 1 (range, 0-4). No one patient developed wound infection or any
other complication. All 329 patients were discharged after 24 hr. All of the patients' answers to the questions
regarding the comfort of operation were " well" at the 1-month postoperative evaluation.Laparoscopic
cholecystectomy with low-pressure CO2 pneumoperitoneum can be successfully and safely performed under
spinal anesthesia. Furthermore, it seems that spinal anesthesia is associated with minimal postoperative pain
and at least an equally good recovery as with general anesthesia.
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. Introduction

Endotracheal general anaesthesia (GA) is the anaesthetic technique of choice for laparoscopic
cholecystectomy (LC). Regional anaesthesia too (spinal/epidural/combined spinal epidural) has been reported as
a sole technique for performing LC as an alternative to GA for . Initially it was reported only for cases who were
otherwise high risk candidates for general anaesthesia,[1,2] more recently it has been reported as a routine
technique for otherwise healthy patients also.[3,4] It was thought that laparoscopy cholecystectomy necessitates
endotracheal intubation. This was to prevent aspiration, abdominal discomfort and hypercarbia which was
expected secondary to induction of CO2 pneumoperitoneum.[5] Recent studies demonstrate that laparoscopic
cholecystectomy with low-pressure CO2 pneumoperitoneum can indeed be safely performed under spinal
anaesthesia (SA).[6] In spite of the emerging evidence that laparoscopic cholecystectomy can be performed
safely under regional anaesthesia, it has not gained widespread acceptance. The aim of our study is to evaluate
the feasibility and safety of spinal anaesthesia for laparoscopic cholecystectomy. As a pilot study we included a
selected group of patients with low body mass index (BMI) and uncomplicated chronic cholecystitis with
cholelithiasis.

Il.  Material And Methods

We conducted a prospective study over a fourty-month period where LC was performed on 335
patients (267 females and 68 males) of ASA grade | or Il, who presented with chronic cholecystitis with
cholelithiasis . Mean age of patients was 32.5 years ranging from 28 to 55 years, with a mean BMI of 21.35
kg/m2 ranging from 19.18 to 26.25 kg/m2. Inclusion criteria included — h/o recurrent pain in the right
hypochondrium without tenderness in the right hypochondrium or patient for elective laparoscopic
cholecystectomy and more than 25 years. All the patients had a plain abdominal radiograph, routine blood tests,
and a sonographic examination. All patients were informed about spinal anesthesia in detail. The patients were
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informed about the risk of conversion to general anesthesia, and all patients provided informed consent. Simple
questionnaire forms were developed for patients to provide comments about the operation.

Preoperatively about 500 ml of Ringer’s lactate solution was infused in all patients except patients with
hypertension. Intravenous antibiotic (ceftriaxone) was given. Standard spinal puncture with 26G spinal needle
was done between L1 and L2 spaces at right lateral position. Only 3.5 ml of 0.5% bupivacaine heavy was given.
Patient was kept in right lateral position for about 30 sec and then turned to supine with head end of the table
tilted down 10-15° with a pillow under the head. Pantoprazole (20mg), Ondansetron (100 pg/kg.), diazepam
(200 pg/ke.), and pentazocine (500 pg / kg) were used as premedication. Monitored anesthesia care (MAC) was
given. All patients were monitored for blood pressure (non-invasive), heart rate, electrocardiogram, and oxygen
saturation by pulse oximetry. The pneumoperitoneum was created using carbon-di-oxide and the pressure was
kept at 9-10 mmHg. The table was kept in the revese Trendelenburg position with 15° left tilt. Standard four
port technique was applied for Laparoscopic cholecystectomy. The patients were started orally after 4 hrs of
operation and solid food on the next day. Patients were called for a revisit after a week for follow-up. Operative
time, conversion, complications , post operative pain ,hospital stay &cosmetic results were analyzed.

I1l.  Results

The operation was completed laparoscopically on 329 patients, while 6 patients were converted for
open technique due to dense adhesion. None of the patients developed cardiopulmonary problems other than
transient hypotension.. None of the patients required conversion to general anaesthesia.One hundred seventy
patients developed mild right shoulder . Intravenous tramadol hudrochloride (100 mg) was needed in 113
patients due to severe right shoulder pain. Twenty five patients complained about postural headache in
postoperative period . Mean operative time was 25.35 minutes. In post operative period median pain score at 4
hr was 1.5 (range, 0-5), at 8 hr it was 1 (range, 0-6), and at 24 hr it was 1 (range, 0—4). No one patient
developed wound infection or any other complication. All 329 patients were discharged after 24 hr. All of the
patients' answers to the questions regarding the comfort of operation were * well" at the 1-month postoperative
evaluation.. Almost all patients satisfied with their cosmetic results. All of the patients' answers to the questions
regarding the comfort of operation were ™ well" at the 1-month postoperative evaluation.

IV.  Discussion

Though regional anaesthesia for laparoscopic cholecystectomy has been shown to be safe, and
associated with better post operative pain control, it has not become the anaesthesia procedure of choice. There
may be multiple reasons for this. It is assumed that pneumoperitoneum induces rise in intra-abdominal pressure.
This may result in regurgitation of gastric content thus necessitating the use of endotracheal intubation to
prevent aspiration in such an eventuality.[1,2] The increased intra-abdominal pressure during
pneumoperitoneum, together with the head-up tilt used in upper abdominal laparoscopies, is believed to
decrease venous return to the heart.[7,8] Spinal anaesthesia itself induces peripheral vasodilatation. Hence, there
is a fear that laparoscopic procedure done under spinal anaesthesia may result in hypotension. Indeed, effects of
CO,pneumoperitoneum on intra-operative haemodynamics under SA is not a well studied scenario. In our study,
we notice that liberal pre-anaesthetic hydration prevents occurrence of hypotension. Sinha et al.[4] noted an
incidence of hypotension as 20.5% in their series. While we did have transient hypotension in some cases only
and corrected with saline infusion .

The negative effects of the pneumoperitoneum with CO, on the respiratory function have been widely
investigated. Initially, absorption of CO, increases its elimination in the expired air, in the arterial and venous
blood.[9,10] This carboxemia induces metabolic and respiratory acidosis which decreases arterial and mixed
venous pH and arterial pO,.[11,12] In our study we noticed that the SpO, remained within normal limits for the
patients undergoing LC under SA. Retention of CO, and hypoxemia were not observed in the spinal anaesthesia
group during the procedure. This experience is similar to that noted by other study[9,10] and confirms safety of
creating CO, pneumoperitoneum under SA. None of the patients of LC under SA were converted to GA. This is
similar to experience of other authors too where the incidence of conversion from SA to GA was noted to range
from nil to 2.8%.[3,4,6]

Incidence of referred pain to the right shoulder, while doing LC under regional anaesthesia, has been
described as ranging from 25%-43%.[3,4,6,13] Referred pain to right shoulder is a well described phenomena
and is thought to occur due to irritation of subdiaphgramatic surface by the CO,pneumoperitoneum.[14] The
incidence of the same in our study was 113/329 cases (34%). All of these were managed by Intravenous
tramadol hydrochloride and none required conversion to GA. This is helped by the fact we used low pressure
pneumoperitoneum (10 mmHg) during the surgical procedure. While standard LC entails a pneumoperitoneum
at 12-16 mmHg, pneumoperitoneum pressure below 10 mmHg has been shown to be associated with lesser
abdominal/shoulder pain.[15]
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Low pressure pneumoperitoneum in our cases added to technical complexity of the dissection
process. The surgeon had to be slower and gentler in tissue dissection. Additionally, on occasions, it became
necessary to interrupt the procedure when the patient complained of discomfort and then the anaesthesiologist
had to intervene with additional medication. This explains the fact that the pneumoperitoneum time and
correspondingly the surgery time was more in the SA group. Other studies[16,17] too have documented the
technical difficulty faced by the surgeon when operating in limited field permitted by low pressure
pneumoperitoneum. The significant advantage of this is in terms of reduced post-operative pain, less use of
analgesics, preservation of pulmonary function, and reduced hospital stay.

The post-operative recovery of patients was normal in all patients of . It is described that SA is
associated with lower frequency of serious peri-operative morbidities and an improved outcome when compared
to GA.[18,19] . Bessaet al.,[20] in a study confirm that LC done under SA results in significantly less early
post-operative pain, compared to that performed under general anaesthesia.

It may be argued that GA permits true “day care” anaesthesia with the patient being discharged to
home the same evening while SA would entail an overnight stay. Based on own experience, we would agree that
GA would permit “day care LC” even in healthcare setups of developing countries.[21] But it is imperative to
understand that true day care anaesthesia on an universal basis is less likely to be feasible in a developing
country like ours where there are inherent limitation of availability of reliable transport, facility for home
nursing, and the fact that majority of the cases reporting to our urban hospitals do so from far off rural areas.
Hence, most patients have to be admitted at least for an overnight period whether they are done under GA or
SA. Though the surgery done under spinal anaesthesia was technically more demanding and resulted in longer
operating time, there were no late complications noted in our series which would allay the fear that technical
difficulty in surgery would result in compromise in patient safety. However, it would be pertinent to mention
that this endeavour should be undertaken by surgeons with adequate skills and experience in laparoscopic
surgery.

This study confirms the feasibility and safety of spinal anaesthesia as the sole anaesthesia technique for
conduct of elective laparoscopic cholecystectomy (LC). The patient outcomes are similar to that observed if the
surgery is done under general anaesthesia. This study did not include a cost analysis, but other studies[22]
indicate that laparoscopic cholecystectomy under SA is more cost effective than under GA. This makes SA an
attractive option as the anaesthesia of choice especially in developing countries.

V.  Conclusion
Laparoscopic cholecystectomy with low-pressure CO2 pneumoperitoneum can be successfully and
safely performed under spinal anesthesia. Furthermore, it seems that spinal anesthesia is associated with
minimal postoperative pain and at least an equally good recovery as with general anesthesia.
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