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Abstract 

In a developing country, the percutaneous
endoscopic gastrostomy (PEG) procedure is
being performed at an increasing rate.
However, there is sparse information on the
sedation for this procedure. The aim of our
study was to evaluate the clinical efficacy of
assisted sedation compared with general anes-
thesia for the PEG procedure in patients in a
teaching hospital in Thailand. We undertook a
retrospective review of records of patients who
underwent PEG procedures from October 2006
to September 2008. All patients with ASA phys-
ical status III and IV were classified into two
groups according to the type of anesthetic
technique: Group S, intravenous sedation
(IVS); and Group G, general anesthesia (GA).
The primary outcome of the study was the suc-
cessful completion of the procedure. The sec-
ondary outcomes were sedation/anesthesia-
related complications during and immediately
after the procedure. 
One hundred and eighty-four patients were

enrolled with 116 (M, 52; mean age, 71.4±15.8
years) in Group S and 68 (M, 37; mean age,
67.8±18.5 years) in Group G. There were no
significant differences between the two groups
in age, gender, weight, and duration of proce-
dure. All patients in both groups concluded
with the successful completion of the proce-
dure. Overall adverse events in group S
occurred significantly less commonly than in
group G (P=0.003). All complications were
treated easily with no adverse sequelae. We
concluded that in the setting of the developing
country, assisted sedation for the PEG proce-
dure in patients by trained anesthetic person-
nel with appropriate monitoring was safe and
effective.

Introduction

Percutaneous endoscospic gastrostomy
(PEG) has become the procedure of choice for

enteral feedings in patients with a functioning
gastrointestinal tract who need long-term
enteral feeding when oral access is impossi-
ble.1,2 The procedure is safe and simple techni-
cally, and the tube feeding can be handled eas-
ily in a nursing home or even by caregivers at
home.3,4 PEG has replaced the surgical gastros-
tomy procedure because of its lower cost and
shorter recovery time. Many patients requiring
PEG are older, frail, malnourished, and have a
significant comorbidity. PEG insertion is an
invasive procedure requiring both endoscopy
and sedation. It usually carries a risk of high
mortality rates in the early postinsertion peri-
od, with 30-day mortality rates varying
between 4% and 26%.5 Furthermore, there is a
substantial risk of morbidity, especially from
aspiration pneumonia (1.7%-2.7%),6,7 and PEG-
site infection (3%-11%).8,9

Anesthesia consultation before the proce-
dure may be needed. Fluid and electrolyte dis-
orders should be corrected and any infection
treated. Antibiotic prophylaxis is recommend-
ed because of infection risks. Ideally, PEG
should be performed in an operating room
(OR). In practice, however, most procedures
are performed in an endoscopy room, with spe-
cial precautions taken. The type of anesthesia
used is decided according to the patient’s med-
ical condition and the anesthesiologist’s pref-
erence. Local anesthesia with mild sedation
can be used, but to assure better patient com-
fort during this procedure, short-term general
anesthesia is preferred. In our hospital, the
majority of PEG procedures were undertaken
with assisted sedation.10

We conducted a retrospective study to com-
pare the clinical efficacy of assisted sedation
and general anesthesia for the PEG procedure
in a tertiary-care teaching hospital in a develop-
ing country to determine the safety and efficacy
of assisted sedation administrated by trained
anesthetic personnel for the PEG procedure. 

Materials and Methods

Patients
The patients who underwent the PEG proce-

dure at Siriraj GI Endoscopy Center, Faculty of
Medicine, Siriraj Hospital between October
2006 and September 2008 were enrolled in our
study. Patients with ASA physical status III and
IV were included. The PEG procedures per-
formed in the intensive care units and in oper-
ating rooms as well as the procedures per-
formed without sedation and general anesthe-
sia were excluded. 

Study design
This study was a retrospective descriptive

study. All sick patients were classified into two

groups according to the type of anesthetic tech-
nique. In group S, PEG was done by using the
intravenous sedation (IVS) technique. In group
G, PEG was performed with the general anes-
thesia (GA) technique. The primary outcome of
the study was the successful completion of the
procedure. The secondary outcomes were seda-
tion/anesthesia-related complications during
and immediately after the procedure.  

Endoscopy procedure
All PEG procedures were done using an

Olympus video esophagogastroduodenoscope
(GIF-Q 180, Olympus Corporation, Tokyo,
Japan). After completion of the procedure,
admission into the inpatient hospital service
was arranged to rule out post-PEG complica-
tions, which were defined using criteria as
described by DeLegge.11

Anesthesia-related procedure
The patients were monitored with noninva-

sive blood pressure, ECG, and pulse oximetry.
IVS and GA techniques were the main anesthe-
sia methods employed. The choice of these
techniques is dependent upon the patient’s
medical condition and the familiarity of the
anesthesiologist with the particular case. The
type, dose, and combination of sedative and
analgesic agents were assessed. Compli-
cations such as hypotension, bradycardia,
hypoxia (SpO2<90%), or airway obstruction
were recorded.

Statistical analysis
Results were expressed as mean±SD or per-

centage (%), when appropriate. Comparisons
between sedation and general anesthesia
groups were made by using with c2-tests (i.e.
for categorical variables), c2-tests for trend (for

Gastroenterology Insights 2010; volume 2:e5

Correspondence: Somchai Amornyotin, 
Department of Anesthesiology, Faculty of
Medicine, Siriraj Hospital, Mahidol University,
Bangkok, Thailand. E-mail: sisam@mahidol.ac.th

Key words: percutaneous endoscopic gastrosto-
my, intravenous sedation, general anesthesia.

Conflict of interest: the authors report no con-
flicts of interest.

Received for publication: 13 November 2009.
Revision received: 20 January 2010.
Accepted for publication: 24 January 2010.

This work is licensed under a Creative Commons
Attribution 3.0 License (by-nc 3.0).

©Copyright S. Amornyotin et al., 2010
Licensee PAGEPress, Italy
Gastroenterology Insights 2010; 2:e5
doi:10.4081/gi.2010.e5

Non
-co

mmerc
ial

 us
e o

nly



[page 18] [Gastroenterology Insights 2010; 2:e5]

ordinal variables), and two-sample independent
t-test (for continuous variables). The statistical
software package SPSS for Window Version 11
(SPSS Inc., Chicago, IL, USA) was used to ana-
lyze the data. All statistical comparisons were
made at the two-sided 5% level of significance.

Results

Two hundred and thirty-nine PEG proce-
dures (114 men, 125 women; mean age 69.8
years) were performed during the study peri-
od. Of these, 184 patients had ASA physical sta-
tus III and IV and were enrolled in the study.
One hundred and sixteen patients (52 men, 64
women; mean age 71.4±15.8 years) were clas-
sified in group S (sedation) and 68 patients
(37 men, 31 women; mean age 67.8±18.5
years) in group G (general anesthesia). 
The characteristics of the group S and G

populations were compared. There were no
statistically significant differences between
the two groups in age, gender, weight, ASA
physical status, or procedure time.
Characteristics of patients and duration of PEG
procedure were summarized in Table 1
Indications for PEG are also shown in Table 1.
More patients underwent PEG for dementia,
and oral, laryngeal, and esophageal malignan-
cy in group S than in group G. In contrast,
more patients underwent PEG for brain anoxia
in group G than in group S. 
In group S, 88 patients (75.9%) underwent

the procedure using the combination of IVS
and the topical pharyngeal anesthesia tech-
nique, and 28 patients were sedated by using
the IVS technique. In group G, all patients were
anesthetized by using the GA technique and
either a tracheostomy tube (91.2%) or tracheal
tube (8.8%). All anesthesia was given by the
staff anesthesiologist, or the anesthetic per-
sonnel directly supervised by the staff anesthe-
siologist who was physically present in the
endoscopy room. Anesthetic personnel includ-
ed residents in the Anesthesiology Residency
Program and anesthetic nurses who are well
trained in general anesthesia, intravenous
sedation, airway management including intu-
bation, and cardiopulmonary resuscitation.  
Cardiovascular monitoring, including blood

pressure measurements, electrocardiogram,
heart and respiratory rate, and oxygen satura-
tion, was performed. No pre-medications were
used before the procedure. End-tidal carbon
dioxide (CO2) monitoring was not used during
sedation/anesthesia. In group S, the patients
were oxygenated with 100% O2 via a nasal can-
nula and sedated by well-trained anesthetic
personnel, directly supervised by a staff anes-
thesiologist in the endoscopy room. All of these
patients were sedated to a moderate (con-
scious) sedation level, according to guidelines

of the American Society of Anesthesiologists.12

In group G, the patients were oxygenated with
50% O2 with controlled ventilation. In addition,
they were anesthetized with sedative drugs
and inhalation agents with or without muscle
relaxants.  

Table 2 shows the success rate and anes-
thetic agents used in the sedation and GA
groups. All patients in both groups concluded
with the successful completion of the proce-
dure. Of the sedative agents, fentanyl, propo-
fol, and midazolam were used frequently in the
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Table 1. Characteristics of patients, duration and indications of PEG procedur.

Sedation General anesthesia P 
(n=116) (n=68)

Age (yr) (mean, SD) 71.4 (15.8) 67.8 (18.5) 0.34
Gender (n, %)
Male 52 (44.8) 37 (54.4) 0.21
Female 64 (55.2) 31 (45.6)

Weight (kg) (mean, SD) 48.7 (9.4) 50.2 (7.9) 0.39
ASA physical status (n, %) 0.12
III 114 (98.3) 64 (94.1)
IV 2 (1.7) 4 (5.9)

Duration of procedure (min) (mean, SD) 26.6 (7.5) 28.5 (5.9) 0.07
Indications (n, %) 0.009*
Cerebrovascular accident 34 (29.3) 21 (30.9)
Dementia 30 (25.9) 8 (11.8)
Oral, laryngeal, and esophageal  malignancy 19 (16.4) 7 (10.3) 
Prolonged nasogastric tube insertion 10 (8.6) 8 (11.8)
Brain anoxia 2 (1.7) 10 (14.7)
Parkinsonism 7 (6.0) 4 (5.9)
Miscellaneous 14 (12.1) 10 (14.7)

* Considered statistically significant.

Table 2. Success rate and anesthetic agents used in both groups. 

Sedation General anesthesia P 
(n=116) (n=68)

Success rate (n, %) 116 (100.0) 68 (100.0) 1.00
Sedative agents (n, %; mean, SD)
Fentanyl (mg/kg) 116 (100.0) 66 (97.1) 0.06 

0.001 (0.00) 0.001 (0.00)                      
Propofol (mg/kg) 102 (87.9) 40 (58.8) <0.001*

0.85 (0.58) 1.12 (0.39)
Midazolam (mg/kg) 94 (81.0) 21 (30.9) <0.001*

0.02 (0.01) 0.03 (0.01)                                   
Ketamine (mg/kg) 5 (4.3) 1 (1.5) 0.30

0.63 (0.32)   0.5
Inhalation agents (n, %)
Sevoflurane 0 33 (48.5)
Isoflurane 0 4 (5.9)
Desflurane 0 2 (2.9)

Muscle relaxation agents (n, %)  
Atracurium 0 7 (10.3)
Vecuronium 0 1 (1.5)  

* Considered statistically significant.

Table 3. Sedation/anesthesia-related adverse events (n, %).

Adverse events Sedation General anesthesia P 
(n=116) (n=68)

Overall 19 (16.4) 24 (35.3) 0.003*
Respiratory 2 (1.7) 0
Hypoxia 0.28
(SpO2<90%) 2 (1.7) 0 0.28

Cardiovascular 17 (14.7) 24 (35.3) 0.001*  
Hypotension 16 (13.8) 24 (35.3) 0.001* 
Bradycardia 1 (0.9) 0 0.44

*Considered statistically significant.
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two groups. Most of them were used in combi-
nation with either two or three other agents.
There were no statistically significant differ-
ences between the two groups in the mean
dose of fentanyl and ketamine. However, the
mean dose of propofol and midazolam in group
S was significantly lower than in group G
(P<0.001). In group S, the combination of fen-
tanyl, propofol, and midazolam (69.9%) was
the most common combination of intravenous
sedative agents used. In group G, sevoflurane
was the most common inhalation agent, and
atracurium was the most common muscle
relaxant drug used.
Overall, 19 patients (16.4%) in group S and

24 patients (35.3%) in group G experienced
adverse events. In group S, a respiratory
adverse event (hypoxia: SpO2 <90%) occurred
in 1.7% of patients, and comprised 10.5% of all
adverse events, all of which were under the
care of an anesthesiologist. In group G, there
were no respiratory adverse events.
Additionally, cardiovascular adverse events
arose in 14.7% and 35.3% of patients in groups
S and G, respectively. They mainly consisted of
hypotension (94.1% in group S and 100% in
group G). Interestingly, the cardiovascular
adverse events in group S occurred significant-
ly less often than in group G (P=0.001, Table
3). No procedures were aborted as a result of
insufficient sedation or complications of seda-
tion/anesthesia. There were no procedure-
related complications in either group.

Discussion

PEG was introduced in 1980 by Ponsky and
his colleagues.13-15 Since then, it has gained
wide acceptance as a safe and efficient method
of providing enteral alimentation in patients
who cannot swallow.15 The advantages of PEG
over the traditional open gastrostomy
approach are unequivocal and relate primarily
to the avoidance of a laparotomy. Use of PEG
results in reduced procedure time, cost, recov-
ery time, and complications.14 Many physicians
now consider PEG to be the method of choice
for feeding patients with dysphagia because of
either neurological disorders or head and neck
malignancies. This procedure is a minimally
invasive one, with low procedure-related major
complications and mortality rates. 
PEG is an essential procedure among gas-

trointestinal (GI) abnormality treatments,
even in our institution where we observe an
increase in the number of these procedures
every year. Therefore, it is mandatory to stan-
dardize a safe, easy, well-tolerated anesthesio-
logical procedure, which is feasible in the GI
endoscopy unit. In our previous experience, we
have noted that topical anesthesia alone is not
sufficient for pain-free procedures. In contrast,

general anesthesia, which may be of benefit
for patient’s and endoscopist’s comfort, may be
difficult to administer especially in comorbidi-
ty patients. In addition, the lack of experience
in anesthesia care among endoscopy person-
nel might increase the risk of complications.  
Propofol, combined with short-acting benzo-

diazepine with or without fentanyl, has been
used in several GI endoscopic procedures. In
this study, were have shown that assisted
sedation with low-dose midazolam and fen-
tanyl, and/or low-dose propofol, is safe and well
tolerated by the patient. Furthermore, it is well
accepted by endoscopists. No patients enrolled
in our study needed to be resuscitated during
the PEG procedure. All patients could be dis-
charged to the ward within 30 minutes after
the procedure, and this discharge time was not
correlated with age, ASA physical status, and
total sedative doses.
Patients were breathing spontaneously;

however, oxygen saturation was always over
95%, and age, ASA physical status, and the
combination of sedative agents did not nega-
tively influence this parameter. In addition,
heart rate was only partially affected. Sedation
is performed to ensure the patient’s safety, to
minimize physical discomfort or pain, to pro-
vide analgesia and procedural amnesia, to con-
trol behavior during the procedure, and to
return the patient to pretreatment level of con-
sciousness. The amount of sedation required
depends on the patient’s physical status and
age. Propofol is widely employed for anesthe-
sia outside the OR because it is easy to use,
has a good safety and efficacy profile owing to
its quick onset of action, rapid metabolism,
and significantly shorter recovery time, and it
has some antiemetic effects.16-18 All of these
properties are useful in endoscopic proce-
dures.
Propofol is known to decrease blood pres-

sure in young and old people.17 This effect was
noticed in our study. In particular for diastolic
blood pressure, the difference between
younger and older patients over time was sig-
nificant. However, severe hypotension that
required resuscitation treatment did not devel-
op for age or ASA physical status groups. Total
dose was inversely correlated with the
patient’s age. The influence of age on the
propofol dose in decreasing systolic blood pres-
sure has been described already.19

Low-dose midazolam as well as ketamine,
combined with low-dose fentanyl and propofol,
did not prolong recovery time. Moreover, keta-
mine accompanied by these agents resulted in
stable hemodynamics and did not produce
emergence reactions or hallucinations.
Consequently, sick patients (ASA III-IV or
comorbidities) may be sedated utilizing this
combination technique. However, the com-
bined group studied is small; therefore, more
patients are needed.

We used only standard monitoring in our
study, including an assessment of blood pres-
sure, pulse rate, respiratory rate, and pulse
oximetry, as well as the electrocardiogram. We
detected a relatively high overall rate of
adverse events in both groups. This rate is
higher than that commonly reported, and there
may be several explanations for this. We used
these criteria in defining adverse events: hypo-
/hypertension and brady-/tachycardia meas-
ured as the changes of blood pressure and
heart rate of more than 20% of base line val-
ues. Hypoxia was defined as oxygen saturation
<90%. Hypercapnia (ETCO2 >50 mmHg) could
not be detected directly in our study. If only sig-
nificant respiratory adverse events such as
prolonged desaturation or apnea are counted,
the adverse event rate is 1.2%, which corre-
sponds to the previously published studies.20

Moreover, if only serious adverse events are
included, the adverse event rate is 0.6% in
group S and zero in group G. Interestingly, we
found that all adverse events occurred in the
propofol-related group. 
In one prospective clinical trial, 100 patients

undergoing EGD or colonoscopy were sedated
with low-dose propofol, midazolam, and fen-
tanyl (or pethidine). This combination pro-
duced a moderate level of sedation. There was
no serious adverse event.21 We believe that the
appropriate selection of patients for sedation
is very important for everyday practice and will
most likely reduce the rate of adverse events.
Finally, the use of pulse oximetry to monitor
hypoxemia is important, especially in cases
when supplemental oxygen is administered.
Data from our previous study22 showed that

both patient and endoscopist satisfaction was
higher in sedated patients than in nonsedated
patients. The use of sedation was the major
determinant of patient satisfaction and will-
ingness to repeat the procedure. However,
assisted sedation contributed to an increased
recovery room time. Among all of these bene-
fits, it is advantageous to identify the particu-
lar factors that might encourage patients to
undergo the PEG procedure with assisted seda-
tion. Moreover, the present study showed that
PEG procedures in sick patients can be per-
formed safely and effectively with a lower com-
plication rate under intravenous sedation. We
think that low-dose fentanyl combined with
low-dose midazolam is the ideal combination.
In our hospital, intravenous sedation was
extensively used for PEG procedures.10

However, this is not widespread in the district
community hospital.
Limitations of our study exist. First, there is

the wide range in age of the patients we stud-
ied. Drug requirements, recovery time, and
side effects can be related to patient’s age.
Second, inaccurate and incomplete documen-
tation of certain measures, as occurs with
many chart reviews, also occurred in this
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study. Third, the limitation of monitoring, such
as of end-tidal carbon dioxide, could result in a
lower rate of adverse events. Fourth, the PEG
procedure was performed by a variety of endos-
copists including fellows in training.
Therefore, the varied experience may have
biased the result, including the successful
completion rate and complication rate.
However, the effect of this may be small given
the high successful completion of the proce-
dures and equal amount of time used for the
completion of the procedures in both groups.
Fifth, more patients with dementia, and oral,
laryngeal, and esophageal malignancies in
group S, and more patients with brain anoxia
in group G underwent the PEG procedures. The
indications for PEG procedures were not indif-
ferent. Finally, anesthesiologists define com-
plications differently. Overall, despite these
limitations we are confident that these find-
ings are generalizable to the practice of using
the PEG procedure with any type of assisted
sedation. Furthermore, because the serious
complications in our series were low, further
studies in larger prospective groups of patients
are needed.
In conclusion, we report here the perform-

ance and clinical efficacy of the assisted seda-
tion regimen, utilizing the anesthesiologist or
anesthetic personnel with appropriate basic
monitoring for the PEG procedure, in patients
with ASA III and IV in a unit outside OR, from
a tertiary-care teaching hospital in a develop-
ing country. The findings of the present study
also showed that the PEG procedure done with
assisted sedation was as safe and effective as
that done with GA. The combination of low-
dose fentanyl and midazolam may be most
beneficial.     
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