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Abstract
Background: Spinal anesthesia has been successfully
used to perform various laparoscopic procedures.
However, laparoscopic cholecystectomy under spinal
anesthesia has not been reported. Is this feasible?
Methods: Ten successive laparoscopic cholecystectomies
were performed under spinal anesthesia. The surgical
technique was modified using nitrous oxide insufflation,
lower levels of intraabdominal pressure, modified trocar
sites, and minimal surgical manipulation. We used spi-
nal anesthesia by intrathecal hyperbaric 10–12 mg
bupivacaine with 10 lg fentanyl to give an anesthetic
level at T8–T6.
Results: The mean age was 39.3 years and there were
four females. Only one patient was converted to general
anesthesia due to intolerable shoulder pain. One patient
vomited intraoperatively. Nine patients considered the
procedure well tolerated under spinal anesthesia. The
mean operative time was 47.4 min. Postoperatively,
there were minimal pain and no vomiting.
Conclusions: Laparoscopic cholecystectomy can be per-
formed successfully under spinal anesthesia and is well
tolerated.
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Laparoscopic cholecystectomy is considered the gold
standard for therapy of symptomatic cholelithiasis [17].
General anesthesia is routinely used for this operation.
To our knowledge, spinal anesthesia has not been re-
ported in the medical literature as an anesthetic method
for laparoscopic cholecystectomy. On the other hand,
for open cholecystectomy, although general anesthesia is
often used, spinal anesthesia has been infrequently re-
ported as the anesthetic procedure of choice [2]. Gen-
erally, spinal anesthesia was found to be associated with

less postoperative mortality and other serious compli-
cations than general anesthesia [14, 15, 19].

In some minor laparoscopic procedures, spinal a-
nesthesia has been found to be associated with less
emesis, less postoperative pain, shorter postoperative
stay, better patient satisfaction, and improved overall
safety [3], Spinal anesthesia has been used with laparo-
scopic procedures such as diagnostic laparoscopy, in-
fertility procedures, and tubal sterilization [3, 12, 20].
Both laparoscopic inguinal hernia repair [11, 18] and
laparoscopic appendicectomy [8] have also been per-
formed under spinal anesthesia.

However, for laparoscopic cholecystectomy, spinal
anesthesia has not been reported as the sole anaesthetic
technique, but only as a conjunct to general anesthesia
to increase the postoperative analgesic effect [6, 10].

In reviewing laparoscopic surgery, Johnson [9] noted
that ‘‘all laparoscopic procedures are merely a change in
access and still require general anesthetic; hence, the
difference from conventional surgery is likely to be
small,’’ Such a critical point of view, in our opinion, was
one of the important factors that pushed many authors
to try to prove that some laparoscopic procedures could
be performed under regional anesthesia [3, 8, 11, 12, 18,
20]. Because it has fewer postoperative complications
than general anesthesia, spinal anesthesia seems more
matching to the minimally invasive laparoscopic tech-
nique.

We hoped to determine whether or not laparoscopic
cholecystectomy could be performed under spinal
anesthesia.

Materials and methods

Ten patients for whom laparoscopic cholecystectomy was indicated
were prospectively and nonselectively allocated for operation under
spinal anesthesia. Informed consent was obtained from each patient.
Patients were offered the possibility of conversion to general anesthesia
if they were unsatisfied with spinal anesthesia at any time during the
procedure. The ethics committee of the Assiut Faculty of Medicine
approved the study protocol.Correspondence to: M. A. Hamad
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Anesthetic technique

All patients were given spinal anesthesia in the L2–L3 or L3–L4
intervertebral space using 25-gauge spinal needle. Five percent
hyperbaric bupivacaine (10–12 mg) in addition to 10 lg fentanyl were
injected intrathecaily. Surgery was commenced when the level of a-
nesthesia reached T8. Intraoperative monitoring of blood pressure,
electrocardiograph, SaO2, shoulder pain, patient discomfort, and
vomiting was performed.

If any patient experienced discomfort or pain to the extent that he
or she asked for general anesthesia, the patient was converted to
general endotracheal intubation anesthesia after induction with thi-
opental followed by 1 lg/kg fentanyl. Intubation was facilitated by
atracurum, which when further needed was given in incremental doses.

Surgical technique

Laparoscopic cholecystectomy was performed by a surgeon experi-
enced in laparoscopic surgery, with the following modifications of the
surgical technique:

� Use of nitrous oxide as the insufflating gas instead of carbon
dioxide.

� The intraabdominal pressure was set at a maximum of 11 mmHg
instead of the usual 14 mmHg.

� All trocars were sited below the level of the umbilicus.
� Gentle surgical manipulation was employed, especially near the di-

aphragm and the pylorus to minimize shoulder pain and vomiting,
respectively.

Operative time was recorded. Conversion, either surgical from
laparoscopic to open technique or anesthetic from spinal to general
anesthesia, was recorded. The patients were followed postoperatively
regarding pain or discomfort, vomiting, oral feeding, and postopera-
tive stay. Each patient was asked at the time of discharge to rank his or
her satisfaction with the procedure on a score from 0 to 10.

Results

A total of 10 patients (6 males and 4 females) underwent
laparoscopic cholecystectomy under spinal anesthesia.
The mean age was 39.3 years (range, 24–56 years). In 9
patients, the operations were completed successfully
under spinal anesthesia. The actual anesthetic level
ranged from T8 to T6 in all patients. One patient ex-
perienced pain in the right shoulder and nape severe
enough that the patient was converted from spinal to
general anesthesia. In this patient, there were extensive
adhesions between the anterosuperior surface of the
liver and the diaphragm, which made the superior re-
traction of the liver very difficult and increased the
manipulation at the right copula. This was the only
patient who experienced vomiting caused by handling of
the pylorus, which was near the surgical field due to
failure to retract the liver. Four other patients experi-
enced mild temporary discomfort, especially when the
copula was manipulated, but they did not ask for con-
version and needed only psychological support.

There was no conversion from the laparoscopic to
open approach. Nine patients showed adhesions be-
tween the gallbladder and omentum, intestine, or ab-
dominal wall. One patient had extensive adhesions
between the liver and the diaphragm. The operative time
ranged from 24 to 115 min, with a mean of 47.4 min.
Postoperatively, all patients experienced mild pain after
fading of the analgesic effect of the spinal anesthesia and

were given only nonnarcotic analgesics. None of them
suffered from vomiting or nausea postoperatively. Oral
feeding was resumed on the day of operation for all
patients. The hospital stay ranged from 11 to 26 h, with
a mean of 18.8 h, and three patients were discharged on
the day of the operation.

One patient was cirrhotic and positive for hepatitis
C, with elevated liver transaminases. The postoperative
liver functions showed no deterioration. Another patient
was lactating, and she was able to resume lactation
immediately after surgery.

Nine patients considered the operation under spinal
anesthesia as highly satisfactory, with scores ranging
from 8 to 10. However, the patient who needed anes-
thetic conversion considered spinal anesthesia as un-
satisfactory.

Discussion

Laparoscopic cholecystectomy, which is considered a
minimally invasive procedure, is performed under gen-
eral anesthesia. It was found that spinal anesthesia, by
causing neuraxial blockade, is associated with not only
less postoperative mortality but also fewer other serious
complications, such as deep venous thrombosis, pul-
monary embolism, pneumonia, respiratory depression,
myocardial infarction, and renal failure, if the results
were compared to those of general anesthesia [15]. Other
authors have concluded that spinal anesthesia can re-
duce the incidence of postoperative central dysfunction
and bronchopneumonia, especially in geriatric patients
[14]. Moreover, in another series, spinal anesthesia was
associated with lower incidence of postoperative com-
plaints and treatments and a shorter surveillance time
compared to general anesthesia [19]. Consequently,
spinal anesthesia seems better matched to laparoscopic
cholecystectomy than general anesthesia.

To our knowledge, this is the first trial to test the
feasibility of performing laparoscopic cholecystectomy
under spinal anesthesia. We avoided CO2 insufflation,
because it causes severe irritation to the parietal peri-
toneum that is perceived by the patient as severe ab-
dominal pain and discomfort if not under general
anesthesia [4, 16]. Instead, we used nitrous oxide, which
was found to be more comfortable for institution of
pneumoperitoneum under local anesthesia [16]. Nitrous
oxide was repeatedly used for insufflation with different
types of laparoscopic surgery including cholecystectomy
without any explosive accidents [1, 4, 18]. Moreover, the
risk of explosion of nitrous oxide with laparoscopy was
proven to be nonexistent on sound experimental basis
by Hunter et al. [7] because of the improbability of using
the percentages of gaseous mixture needed to support
combustion.

We sited the trocars just below the level of the um-
bilicus to be covered by the spinal anesthesia. The in-
traabdominal pressure was maintained lower than 11
mmHg to avoid interference with respiratory movement
and to decrease pain referred to the shoulders. The
method of spinal anesthesia was intrathecal injection of
bupivacain with fentanyl—a combination that was
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proved effective with a short-duration laparoscopic
procedure [20].

Of the 10 patients, laparoscopic cholecystectomy was
performed successfully under spinal anesthesia in 9.
However, 1 patient experienced pain severe enough to
indicate conversion to general anesthesia. Nine patients
considered the procedure under spinal anesthesia highly
satisfactory. It might be possible to discharge patients
on the same day of the operation, as was the case with 3
of our patients.

We had no acute cholecystitis cases in our series.
Acute cases might need more vigorous tissue manipu-
lation, which may initiate discomfort to the patient. On
the other hand, the rate of conversion to open surgery is
relatively high and may force the anesthetist to convert
to general anesthesia. Further studies are needed to
elucidate this issue.

We could not find other similar reports with which to
compare our results. However, epidural anesthesia with
laparoscopic cholecystectomy has been reported twice.
In one series, 6 patients with coexisting pulmonary dis-
ease were operated on under epidural anesthesia [13]. In
another series, 29 patients with chronic obstructive pul-
monary disease successfully underwent laparoscopic
cholecystectomy under epidural anesthesia [5].

It is safe to conclude that with some surgical modi-
fications, laparoscopic cholecystectomy can be per-
formed satisfactorily under spinal anesthesia, which
might be a possible alternative to general anesthesia.
However, further comparative studies are necessary
before the relative advantages and disadvantages of
both anesthetic techniques can be defined.

References

1. Aitola P, Airo I, Kaukinen S, Ylitalo P (1998) Comparison of
N2O and CO2 pneumoperitoneums during laparoscopic chole-
cystectomy with special reference to postoperative pain. Surg
Laparosc Endosc 8: 140–144

2. Ajao OG, Adeloya A (1977) The importance of spinal anesthesia
in surgical practice in tropical Africa. J Trop Med Hyg 80: 126–
128

3. Collins LM, Vaghadia H (2001) Regional anesthesia for laparos-
copy. Anesthesiol Clin North Am 19: 43–55

4. Crabtree JH, Fishman A, Huen IT (1998) Videolaparoscopic
peritoneal dialysis catheter implant and rescue procedures under

local anesthesia with nitrous oxide pneumoperitoneum. Adv Perit
Dial 14: 83–86

5. Gramatica L Jr, Brasesco OE, Mercado Luna A, Martinessi V,
Panebianco G, Labaque F, Rosin D, Rosenthal RJ, Gramatica L
(2002) Laparoscopic cholecystectomy performed under regional
anesthesia in patients with chronic obstructive pulmonary disease.
Surg Endosc 16: 472–475

6. Gurmarnik S, Poreda M, Reid GM, Fraska JT, Paul-Blanc R
(1996) A combination of low dose spinal and general anesthesia
for laparoscopic cholecystectomy. Can J Anaesth 43: 95–99

7. Hunter JG, Staheli J, Oddsdottir M, Trus T (1995) Nitrous oxide
pneumopritoneum revisited. Is there a risk of combustion? Surg
Endosc 9: 501–504

8. Inoue H, Takeshita K, Endo M (1994) Single-port laparoscopy
assisted appendectomy under local pneumoperitoneum condition.
Surg Endosc 8: 714–716

9. Johnson A (1997) Laparoscopic surgery. Lancet 349: 631–635
10. Motamed C, Bouaziz H, Franco D, Benhamou D (2000) Anal-

gesic effect of low-dose intrathecal morphine and bupivacaine in
laparoscopic cholecystectomy. Anesthesia 55: 118–124

11. Ohta J, Kodama I, Yamauchi Y, Takeda J, Noutomi M, Su-
ematsu T, Shirouzu K (1997) Abdominal wall lifting with spinal
anesthesia vs peumoperitoneum with general anesthesia for lapa-
roscopic herniorrhaphy. Int Surg 82: 146–149

12. Peck EM (2001) Laparoscopic tubal sterelisation under spinal a-
nesthesia in the third world. Modern Med 98: 10–11

13. Pursnani KG, Bazza Y, Calleja M, Mughal MM (1998) Laparo-
scopic cholecystectomy under epidural anesthesia in patients with
chronic respiratory disease. Surg Endosc 12: 1082–1084

14. Racle JP, Benkhadra A, Poy JY, Gleizal B, Gaudray A (1986)
Comparative study of general and spinal anesthesia in elderly
women in hip surgery. Ann Fr Anesth Reanim 5: 24–30

15. Rodgers A, Walker N, Schug S, McKee A, Kehlet H, van Zundert
A, Sage D, Futter M, Saville G, Clark T, McMahoon S (2000)
Reduction of postoperative morbidity and mortality with epidural
or spinal anesthesia: results from overview of randomised trials.
Br Med J 321: 1493–1508

16. Sharp JR, Pierson WP, Brady CE (1982) Comparison of CO2- and
N2O-induced discomfort during peritoneoscopy under local a-
nesthesia. Gastroenterology 82: 453–456

17. Soper NJ, Stockman PT, Dunnegan DL, Ashley SW (1992)
Laparoscopic cholecystectomy: the new ‘‘gold standard’’? Arch
Surg 127: 917–921

18. Spivak H, Nudelman I, Fuco V, Rubin M, Raz P, Peri A, Lelcuk
S, Eidelman LA (1999) Laparoscopic extraperitoneal inguinal
hernia repair with spinal anesthesia and nitrous oxide insufflation.
Surg Endosc 13: 1026–1029

19. Standle T, Eckert S, Schulteam Esch J (1996) Postoperative
complaints after spinal and thiopentone–isoflurane anesthesia in
patients undergoing orthopaedic surgery. Spinal versus general
anesthesia. Acta Anaesthesiol Scand 40: 222–226

20. Vaghadia H, Collins L, Sun H, Mitchell GW (2001) Selective
spinal anesthesia for outpatient laparoscopy. IV: population
pharmacodynamic modelling. Can J Anesth 48: 273–278

1428


