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ABSTRACT

The aim of this study is to display the effects of anesthesia method used in patients who underwent
endoscopic retrograde cholangiopancreatography (ERCP).

The correlation between the duration of performance, success and complication rates, duration of
hospital stay, vital findings, the dosage of iohexol; hyoscine-N-butyl bromide were compared with the anesthesia
method.

Higher success rates were obtained from patients administered general anesthesia or deep sedation than
patients who received superficial sedation. General anesthesia was observed to shorten the procedure time and
significantly decrease the amount of iohexol used. No significant difference were detected between general
anesthesia and deep sedation groups with respect to the amount of hyoscine-N-butyl bromide intravenous
injection. However, the amount used in the superficial sedation group was statistically higher than other two.

In conclusion, general anesthesia shortens the duration of ERCP, increases success rate and prevents
complications likely to develop by decreasing the dose of hyoscine-N-butyl bromide and iohexol.
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OZET

Caligmamizin amaci endoskopik retrograd Kkolanjiopankreatografide kullanilan anestezi yonteminin
islemin sonuglarina etkilerini ortaya koymaktir.

Endoskopik retrograd kolanjiopankreatografi ve tas ¢ikarilmasi islemi yapilan hastalar ¢alismaya dahil
edildi. Islem siiresi, basar1 ve komplikasyon oranlari, hastanede kalis siiresi, vital bulgular ve islem sirasinda
koledok goriintiilemesi igin ihtiya¢ duyulan ioheksol ve barsak hareketlerini baskilamak i¢in kullanilan hiyosin-
N-butil bromiir dozu ile hastanin tercih ettigi anestezi yontemi arasindaki iligki incelendi.

Genel anestezi ve derin sedasyon ile igslem yapilan hastalarda, yiizeysel sedasyon uygulananlara kiyasla,
daha yiiksek bagari oranlar1 elde edildi. Genel anestezinin islem siiresini anlamli olarak kisalttig1 ve kullanilan
iohekol miktarini azalttigi goriildii. Hyoscine-N-butyl bromiir kullanim miktarinda genel anestezi ve derin
sedasyon uygulanan gruplar arasinda fark olmadigi, ancak yiizeysel sedasyon verilen hastalarda dozun diger iki
gruba kiyasla anlaml derecede yiiksek oldugu saptandi.

Genel anestezi isleminin siiresini kisaltmakta, basar1 oranini artirmakta ve igslem sirasinda kullanilan
Hiyosin-N-butilbromiir ve ioheksol dozunu azaltarak gelisebilecek komplikasyonlarin 6niine gegmektedir.

Anahtar kelimeler: Endoskopik retrograd kolanjiopankreatografi, anestezi, hyoscine-N-butyl bromiir,
iohekol.

INTRODUCTION sis and treatment of diseases of the pancreas, gall
Endoscopic retrograde cholangiopancreato- bladder and choledochal duct. The process of endos-
graphy (ERCP) is an important method in the diagno- copic sphincterotomy (EST), used in 1974 for the first

Yazisma Adresi: Dr. Manuk N Manukyan, Maltepe Universitesi Tip Fakiiltesi, Genel Cerrahi ABD, [stanbul
E mail: manukyanmanuk@yahoo.com
31



Manukyan, Deveci, Kebudi, Simsek, Cubuk ve Gokee

time, has opened up new vistas for whom intend to
perform minimally invasive interventions (1,2). Accu-
rate diagnosis and treatment of obstructive jaundice
developing due to a stone or a tumor is made with
ERCP. The success rate for ERCP and stone extrac-
tion in the treatment of obstructions due to choledoc-
hal stones is about 90-95% in expert hands (3-5). This
process facilitates the treatment of choledochal stones
when compared with the surgical method; however, it
accompanies some risks such as bleeding, perforation
and the development of pancreatitis. ERCP can be
performed under general anesthesia and deep or
superficial sedation.

The aim of the present study is to display the
effects of anesthesia method, used in patients who
underwent ERCP and EST due to choledochal stone,
on the duration of surgery, on the doses of medica-
ments we used and complications.

MATERIALS and METHODS

The data sheets of American Society of
Anesthesiologists (ASA) class one and two patients
who underwent ERCP and stone extraction under elec-
tive conditions due to choledoc stone detected on
magnetic resonance cholangiopancreatography by the
same surgeon between February 2006 and 2011 were
examined. The correlation between the duration of
performance, success and complication rates of the
procedures, duration of hospital stay, vital findings,
the dosage of lohexol; the contrast agent, required for
choledochal imaging during the procedure and hyos-
cine-N-butyl bromide used to regulate bowel move-
ments were compared with the anesthesia method
performed.

A total of 137 patients, who were admitted to
the hospital one day before intervention, were asked

for their preference on the type of anesthesia during
the anesthetic consultation. Each patient signed an
informed consent form. 43 of them underwent ERCP
under general anesthesia, deep sedation was produced
in 44 patients with i.v. bolus of 0,1 mg/kg midazolam
and remifentanil infusion of 0,04-0,1 pg/kg/min by an
anesthesiologist. An endoscopist sedated 50 patients
with i.v. bolus of 0,1 mg/kg midazolam. 1 gr of cef-
triaxone, an antibiotic prophylaxis was administered
intravenously 15 minutes before the intervention. The
patients with stable vital signs, convenient abdominal
examination and normal oral intake were discharged
the next day after the intervention. Blood amylase
values of patients only with clinical complaint and
suspected physical examination were studied.

By using an SPSS 10.0 program statistical
analysis of demographic data was done using a chi
square analysis. Other paired and unpaired data were
analyzed with a two-sample student’s t test and Fisc-
her’s exact test when appropriate.

RESULTS

No differences were determined among the
three group of patients in terms of age, gender and
ASA score (Tablel). Higher success rates were obta-
ined from patients who were interfered for chole-
dochal stone and administered general anesthesia or
deep sedation than patients who received superficial
sedation. When the durations of procedures were
compared, we determined that duration was signifi-
cantly shorter in the general anesthesia (p<0.008)
group than both deep sedation (p<0.007) and siiper-
ficial sedation (p<0.00) groups. Also deep sedation
was observed to shorten the procedure time compared
to superficial sedation (Table 2).

Table 1: Demographic data.

General Anesthesia Midazolam + Remifentanil Midazolam
Number 43 44 50
Age 55411 54+8 53+10
Sex (M/F) 20/23 20/24 23/27
ASA (1/2) 16/27 12/22 15/35
Table 2: Duration, success rate and dosage of drugs used during ERCP.

General Anesthesia Midazolam + Remifentanil Midazolam

Duration of ERCP (min) 40.6£11.5 50.2+13.2 61.6x16
Amount of lohexol 17.8+5.4 21.6+5.8 26.7+6.2
Amount of hyoscine-N- 20.3+8.5 25+10.6 30.8+9.2
butyl bromide
Success rate % 96 92 83

The amount of iohexol used to visualize the
choledoc and the stone during ERCP were found to be
significantly lower in the general anesthesia group
than both deep (p<0.02) and superficial (p<0.00)
sedation administered groups. When the superficially

sedated group was compared with the deeply sedated
group, deep sedation was established to decrease the
amount of iohexol (p<0.005) (Table 2).

No significant difference (p<0.87) was detec-
ted between general anesthesia and deep sedation
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groups with respect to the necessary amount of Hyos-
cine-N-butyl bromide intravenous injection to facili-
tate papilla cannulation by regulating bowel move-
ments; however, the amount used in the superficial
sedation group was statistically higher than other two
(Table 2).

Although no pancreatitis was diagnosed in
the general anesthesia group, three patients each in
deep and superficial sedation groups exhibited acute
pancreatitis. No complications developed following
the support treatment. One patient in deep sedation
group exhibited a decrease in oxygen saturation, so the
procedure was stopped. Bleeding after the EST in two
of the patients of general anesthesia group was cont-
rolled with sclerotherapy.

DISCUSSION

ERCP is a very beneficial method in the
diagnosis and treatment of diseases of the biliary tract
and the pancreas. However, to obtain successful ERCP
results, a proper milieu and experienced hands are
indispensable. Even everything is performed Accord-
ing to the rules, bleeding, cholangitis, pancreatitis,
duodenal perforation and gram-negative sepsis are
major life-threatening complications and the mortality
rate of 0.3% must always be kept in mind (5-7). In
general, insignificant and spontaneously selfceasing
post-sphincterotomy bleeding occurs. However, only
2-3% of patients require blood transfusion (7,8). An
asymptomatic amylasemia develops after ERCP. Like
bleeding clinical pancreatitis also develops at an app-
roximate rate of 2-3%.

In numerous studies various anesthesia
methods used in ECRP have been examined and the
advantages and disadvantages of these methods have
been emphasized (9-12). Nevertheless, in the literature
the correlation between the anesthesia method and
operation success and complication rates have been
hardly investigated (13). The major objective of the
present study is to investigate the effects of sedation
obtained using three different anesthesia methods, in
different values on ERCP process. Only ASA 1 and 2
patients were included to the study in order to enable
patients to choose one of three anesthesia methods.

As we do, most endoscopists favor mida-
zolam for its fast onset of action, short duration of
action, and high amnestic properties. It is a very po-
pular agent for conscious sedation. Opioids, such as
fentanyl administered intravenously, provide both
analgesia and sedation. Fentanyl has a more rapid
onset of action and clearance and has a low incidence
of nausea (14,15). Combinations of benzodiazepine
and opioid agents are frequently used for synergism
and provide deep sedation. Specific antagonists of
opiates (naloxone) and benzodiazepines (flumazenil)
are available and should be present and readily
available in every endoscopy unit. As stated in the
guidelines of ASA, a patient targeted for one level of
sedation may become more deeply sedated than
planned. Thus, a physician targeting moderate seda-

tion must be able to rescue a patient who is deeply
sedated. Similarly, an ability to rescue a patient from
general anesthesia is necessary when providing deep
sedation. Therefore in our study deep sedation was
administered by an anesthesiologist. However, no seri-
ous complications associated with three anesthesia
methods we administered, were detected. Due to
decrease in oxygen saturation during deep sedation
one of the patients was intubated but the ERCP was
successfully completed. All patients returned to their
room successfully after the operation.

When we examine the results of the present
study, the success rate was higher and the procedure
time was significantly shorter in the general anesthesia
group. It is tempting to speculate that those patients,
who undergo ERCP with less experienced endosco-
pists, in particular may benefit from the general anest-
hesia technique (9). There was a tendency toward less
frequent ERCP related complications under the
improved conditions provided by general anesthesia
compared to intravenous sedation, since general anest-
hesia technique offers less patient movement than the
prior technique. It has been reported that additional
time for preparation is required for ERCP under
general anesthesia, with induction of anesthesia and
intubation of the patient (9,16). In addition, 30-40
minutes of surveillance in a post anesthesia care unit
have to be added to the additional time required for
ERCP under general anesthesia as a further limitation
on providing general anesthesia for ERCP (9,16).
However, the high failure rate of ERCP when intra-
venous sedation was used, in comparison with ERCP
under general anesthesia not only causes medical and
other serious problems, it can also be assumed that
there are additional costs when ERCP fails. This could
be related to longer hospitalization periods when the
procedure has to be repeated, or when surgical inter-
ventions become necessary.

Cannulation of the papilla during ERCP is the
most difficult step of the procedure. Anticholi-nergic
hyoscine-N-butyl bromide used to decrease bowel
movements has been known to cause cardiopul-
monary complications at high doses (17-19). Chris-
tiensen et al reported that dose as 40 mg (18).
Although, the mean dose used in all three groups in
our study is below this limit, the limit exceeded
especially in some patents of i.v. bolus of 0,1 mg/kg
midazolam sedation group. It can be claimed that
management of general anesthesia or deep sedation
decreases patient movements so time required for
papilla cannulation shortens and hyoscine-N-butyl
bromide dose used decreases; this might prevents rare
complications which are likely to develop.

lohexol is a common agent used to visua-lize
choledochus after papilla cannulation in ERCP.
Control cholangiography is required following chole-
doc clearance after sphincterotomy. This agent may
lead to serious problems in patients with kidney fai-
lure (20,21). Chong reported ionicity may play a sig-
nificant role in the incidence of ERCP induced panc-
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reatitis (22). Draganov et al reported the mean dose of
22 ml ichexol (20). In our study, 17 ml iohexol was
used for the general anesthesia group, which is statisti-
cally less than that of the other two groups. No neph-
rotoxicity developed in our study, probably because
only ASA 1 and 2 patients were included. However,
general anesthesia will be a good preference to dec-
rease the amount of iohexol to be used in patients with
high BUN creatinine levels before the process.

In conclusion, general anesthesia shortens the
duration of ERCP, increases success rate and pre-
vents complications likely to develop by decreasing
the dose of hyoscine-N-butyl bromide and iohexol.
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