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Changes in pulse oximetry levels and factors affecting
oxygen saturation during routine upper gastrointestinal
endoscopy with or without sedation
Sedasyonlu ve sedasyonsuz rutin üst gastrointestinal sistem endoskopisi 
s›ras›nda pulse oksimetri düzeyindeki de¤ifliklikler ve oksijen saturasyonunu 
etkileyen faktörler
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Amaç: Endoskopinin ve premedikasyonda kullan›lan midazo-
lam›n oksijen desaturasyonuna yol aç›p açmad›¤›n›, bunun ya-
n›nda ortaya ç›kacak oksijen desaturasyonuna etkili olabilecek
faktörleri araflt›rmay› hedefledik. Yöntem: Çal›flmaya, Dicle
Üniversitesi Hastanesi Endoskopi Ünitesi’ne çeflitli endikasyon-
larla üst gastrointestinal endoskopi için baflvuran 103’ü erkek,
97’si kad›n toplam 200 hasta dâhil edildi. Hastalar›n anam-
nezleri ve antropometrik de¤erleri al›nd›. ‹fllem öncesi oksijen
saturasyonu, hemoglobin düzeyi ve dakikal›k kalp h›z› kayde-
dildi. Bafllang›çta oksijen saturasyonu %90’›n alt›nda olan has-
talar çal›flmaya dâhil edilmedi. Hastalar 2 gruba ayr›ld›. 100
kiflilik hasta grubuna sedasyonsuz (1.grup), 100 kiflilik di¤er
hasta grubuna ise sedasyonlu (2.grup) olarak endoskopi ifllemi
uyguland›. Sedasyon amac› ile midazolam (2-5mg) kullan›ld›.
Premedikasyon uygulanan olgulara endoskopi bitiminde intra-
venöz flumazenil (0.2 mg) uyguland›. Hastalar sedasyon ve oro-
farinks anestezisi öncesinden bafllanarak, ifllem bitiminden bir
dakika sonras›na kadar devaml› flekilde oksijen saturasyonu ve
kalp h›z› bak›m›ndan monitörize edildiler. Endoskopi ifllemi
süresince en düflük oksijen saturasyonu ve en yüksek kalp h›z›
de¤erleri kaydedildi. ‹fllem boyunca oksijen saturasyonunun ne
kadar süre ile % 90’›n alt›nda kald›¤› kaydedildi ve bu sürenin
endoskopi iflleminin toplam süresi ile iliflkisi de¤erlendirildi.
Bulgular: Çal›flmaya al›nan 200 hastan›n yafl ortalamas›
1.grupta 45, 2.grupta ise 44 idi. Her iki gurup aras›nda vücut
kitle indeksi, sigara içimi, hemoglobin ve bazal en yüksek nab›z
düzeyi, endoskopi süresi, bazal en düflük oksijen saturasyonu,
hipoksi süresi ve hipoksiye girme zaman› bak›m›ndan fark yok-
tu. Cinsiyet, endoskopi süresi, bazal nab›z, hemoglobin düzeyi
ile oksijen desaturasyonu aras›nda herhangi bir iliflki saptan-
mad›. Sigara içiminin oksijen desaturasyonuna anlaml› katk›-
da bulundu¤u saptand›. Sonuç: Üst gastrointestinal sistem en-
doskopisi için midazolam premedikasyonu güvenilir bir uygu-
lamad›r ve bu ifllem, ciddi komorbiditesi olmayan bireylerde ek
risk oluflturmamaktad›r. Sigara al›flkanl›¤›, endoskopi hasta-
lar›nda dikkate al›nmal›d›r.
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Background/aims: We aimed to investigate whether endos-
copy or midazolam as premedication causes oxygen desaturati-
on and to determine factors which may affect the occurrence of
oxygen desaturation. Methods: Totally 200 patients with vari-
ous indications (103 men and 97 women), who presented to the
Endoscopy Unit of Dicle University Hospital for upper gastroin-
testinal endoscopy examination, were included in the study.
Anamnesis and anthropometric values of the patients were ta-
ken. Preoperative oxygen saturation, hemoglobin levels and he-
art rate per minute were recorded. Patients with initial oxygen
saturation levels <90% were excluded. Patients were divided in-
to two groups. The first group included 100 patients who under-
went endoscopic examination without sedation and the second
group included 100 patients who underwent endoscopic exami-
nation with sedation [midazolam (2-5 mg)]. At the end of endos-
copy, intravenous flumazenil (0.2 mg) was administered to the
premedication patients. Patients were monitored for oxygen sa-
turation and heart rate starting before the sedation and orop-
harynx anesthesia and lasting until 1 min after the end of the
procedure. During the endoscopic examination, minimum oxy-
gen saturation and maximum heart rate values were recorded.
The duration of the oxygen saturation <90% was recorded thro-
ughout the procedure and the relation of this time with the to-
tal time of the endoscopic examination was evaluated. Results:
The mean age of the 200 patients included in the study was 45
and 44 years for Group 1 and Group 2, respectively. No differen-
ces were found between the two groups in terms of body mass in-
dex, smoking, hemoglobin and basal maximum pulse rate, du-
ration of endoscopy, minimum basal oxygen saturation, durati-
on of hypoxia and time to hypoxia. No relation was determined
between oxygen desaturation and gender, duration of the endos-
copy, basal pulse rate or hemoglobin level. It was found that
smoking made significant contributions to the oxygen desatura-
tion. Conclusion: Midazolam premedication for upper gastro-
intestinal system endoscopy is a reliable procedure and does not
contribute an additional risk in individuals without serious co-
morbidities. Smoking habits should be taken into account in en-
doscopy patients.
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INTRODUCTION

Currently, upper gastrointestinal system endos-
copy is a procedure which is often used for thera-
peutic or diagnostic purposes. Premedication ad-
ministration before endoscopy has gained impor-
tance in the last years. While it was accepted that
premedication improves patient tolerance to the
procedure and provides a comfortable work envi-
ronment for the physician, there are studies which
show the potential side effects of the methods
used. At the same time, it was also reported that
endoscopy was tolerated well without any preme-
dication administration and could be made safely
(1, 2). For the premedication procedure, diazepam,
flunitrazepam, midazolam, meperidine, butorpha-
nol, fentanyl or some combinations thereof can be
used (3). The endoscopic procedure alone or many
of the medications used for premedication may ca-
use disorders in blood oxygenation. In the conduc-
ted studies, it was displayed that the oxygenation
disorder occurs during the first minutes of the en-
doscopy procedure and at the time of the penetra-
tion of the endoscope into the esophagus (3). Also,
opiates used for premedication may cause termi-
nation of respiration and decreases in tidal volu-
me by depressing the response to carbon dioxide.
Furthermore, it was reported that benzodiazepi-
nes such as midazolam, flunitrazepam and diaze-
pam may lead to oxygen desaturation (3).

The objectives of our study were i) to examine
whether or not endoscopy and/or premedication
procedure leads to oxygen desaturation, ii) to in-
vestigate any other factors which may potentially
cause oxygen desaturation during the endoscopy,
and iii) to show the clinical importance of the fac-
tors leading to oxygen desaturation during the en-
doscopy procedure. 

MATERIALS AND METHODS

A consecutive 200 patients admitted to the Endos-
copy Unit of Dicle University Medical Faculty bet-
ween September 2004 and December 2004 were
included in the study. All participants provided
written informed consent before the endoscopic
examination. The first 100 patients were included
in Group 1 and the second 100 patients in Group
2. Endoscopy procedure without and with sedation
was applied to the first (55 men, 45 women) and
second (48 men, 52 women) patient groups, res-
pectively. Midazolam was administered with the
aim of sedation as 2 mg by slow infusion into the
antecubital vein for a minimum of 2 min. Eye

movements, verbal fluency and lethargy were mo-
nitored and dose was increased to 5 mg as needed.
In summary, a dose in the range of 0.30 μg/kg and
0.50 μg/kg was administered. Endoscopic procedu-
re was started within a minimum of 5 min and
maximum of 10 min in the group under sedation.
At the end of endoscopy, intravenous flumazenil
0.2 mg was administered to the premedication pa-
tients. Xylocaine pump spray 10% was used as
oropharynx anesthesia before the endoscopy. Pati-
ents were monitored for oxygen saturation and he-
art rate follow-up starting before the sedation and
oropharynx anesthesia and lasting until 1 min af-
ter the end of the procedure. For this purpose, a
pulse oximetry device (KT-MED Reusable Pulse
Oximetry Sensor, Model KTP5-01) was used. Pati-
ents with basal oxygen saturation levels <90% we-
re excluded from the study. 

Patients were questioned for atherosclerotic heart
disease, heart failure, chronic obstructive pulmo-
nary disease and bronchial asthma before endos-
copy. Smoking habits were also queried and for
smokers amount and duration were recorded as
package/year. Furthermore, blood hemoglobin and
hematocrit levels were recorded as g/dl and %, res-
pectively. Other physical examination findings
were evaluated. The body height and weight of the
patients were recorded as centimeter and kilog-
ram, respectively. Following the weight and he-
ight measurements, body mass indices (BMI)
(kg/m2) were calculated. Endoscopic procedure was
performed by two qualified gastroenterologists.
Gastrointestinal Videoscope (Olympus, GIF-TYPE
V-70) with outer diameter of 9.2 mm was used for
the endoscopy procedure. Total time of the proce-
dure was recorded as seconds. 

According to monitorization, preprocedure basal
oxygen saturation and heart rate were recorded.
During the endoscopy procedure, minimum oxy-
gen saturation and maximum heart rate values
were recorded. The time with oxygen saturation
<90% during the endoscopic procedure and the re-
lation of this time with the total time of the endos-
copy were recorded. The relation of the anatomic
area to be examined (from esophagus to the second
part of the duodenum) with the periods of oxygen
saturation <90% was recorded. 

In the statistical analysis, quantitative variables
were assessed using independent t-test. If neces-
sary, chi-square or Mann-Whitney U test was
used. The effect of the factors on oxygen saturati-
on was evaluated by logistic regression analysis.
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SPSS 12.0 software was used for this purpose. P
values <0.05 were accepted as indicating statisti-
cal significance. 

RESULTS

The percentage of men and women in the first gro-
up (without sedation) was 55% and 45% and in the
second group (with sedation) 48% and 52%, res-
pectively. There was no difference between the
two groups with regard to gender (p=0.423). Both
groups were similar with regard to age (p=0.667),
body height (p=0.903), mean weights (p=0.781)
and BMI (p=0.138). Smoking ratios, hemoglobin
levels, basal pulse and oxygen saturations, and
mean duration of the endoscopic procedure were
similar in both groups. No differences were found
between the two groups with respect to either ma-
ximum pulse value or minimum oxygen saturation
(Table 1).

2 140 seconds. No significant difference was found
between groups regarding this mean (p=0.091).
Oxygen saturation was decreased below 90% in 2,
3, 3 and 2 patients during the examinations of
esophagus, antrum, bulbus duodeni and corpus,
respectively. An assessment by logistic regression
analysis including all the patients demonstrated
that the effect of sex, BMI, duration of endoscopy,
basal pulse value and hemoglobin level on oxygen
saturation was insignificant. In this analysis, it
was noted that only smoking had a negative effect
on oxygen saturation. The difference in oxygen sa-
turation levels measured in Groups 1 and 2 was
not statistically significant (p=0.397). Details are
summarized in Table 2. 
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Parameters P value OR* (95% CI)
Gender 0.423 2.2 (0.3-14.5)
BMI 0.138 0.8 (0.7-1.1)
Duration 0.431 0.9 (0.9-1.0)
Basal heart rate 0.702 1.0 (0.9-1.0)
Hemoglobin 0.229 1.2 (0.9-1.6)
Groups 0.397 0.5 (0.1-2.3)
Smoking 0.037 1.0 (1.0-1.0)

Table 2. Main characteristics of Group 1 and Group 2
(mean values)  

*OR: Odds ratios and 95% Confidence Interval (CI) for each significant
variable

Characteristics Groups* Mean (±SD)
Age Group-1 45.07±18.35

Group-2 43.51±16.70
Weight (kg) Group-1 61.28±12.82

Group-2 64.85±14.03
Height (cm) Group-1 166.05±8.54

Group-2 164.79±8.91
BMI (kg/m2) Group-1 22.52±4.31

Group-2 24.32±4.57
Basal pulse rate Group-1 92.93±16.90

Group-2 95.41±17.49
Duration of endoscopy Group-1 231.40±166.31
(second) Group-2 240.80± 181.19
Maximal pulse rate Group-1 115.07±25.02
(per minute) Group-2 119.06±23.88
Basal oxygen saturation Group-1 96.76±2.19
(%) Group-2 97.10±1.88
Minimum oxygen saturation Group-1 94.77±3.09
(%) Group-2 95.49± 2.36
Hemoglobin (g/dl) Group-1 12.27±2.59

Group-2 12.01±2.89

Table 1. Main characteristics of Group 1 and Group 2
(mean values)  

*Group: 1. 100 controls without any sedation, 2. 100 patients   given mi-
dazolam

The average hypoxia time was 31 seconds for the
patients in the first group versus 90 seconds for
the second group, but the difference was not sta-
tistically significant. Oxygen saturation of 7 pati-
ents in the first group was decreased below 90%
(minimum value: 85%), while this decrease was
observed in 3 patients (minimum value: 88%) in
the second group (p=0.082). Mean value for time to
hypoxia in Group 1 was 106 seconds and in Group

DISCUSSION

Premedication in endoscopic procedures creates a
more comfortable environment for patient and
physician. Currently, midazolam and diazepam
are the most commonly administered medications
in upper gastrointestinal endoscopy. However,
narcotic agents, tranquilizers, antihistaminics,
barbiturates and agents for general anesthesia
are also used for the same purpose. The side ef-
fects of the agents used for premedication are ge-
nerally on the cardiovascular and respiratory sys-
tems, and may be more pronounced in older pati-
ents and in those with a respiratory disease. Stu-
dies have shown that the cardiopulmonary comp-
lications account for 50% of the morbidity in upper
gastrointestinal endoscopy and that systemic se-
dation further contributes to this fact (4). Further-
more, in a study including 2015 cases, it was re-
ported that in 94% of these cases, the upper gast-
rointestinal system endoscopy was well tolerated
without pre-endoscopic sedation and topical anest-
hesia, and that the endoscopic procedure was per-
formed more easily (2). Patient compliance provi-
ded by premedication enables a more detailed exa-



mination. Therefore, it is not easy to decide not to
premedicate the patients. In fact, contributions of
the premedication to cardiopulmonary complicati-
ons are not of great clinical importance. Also, in
one study, 120 patients were divided into three
groups to receive diazepam, midazolam or normal
saline. Decreases in oxygen saturation were obser-
ved in all of the groups but no significant differen-
ces between groups were reported (5). The results
of another study where patients were divided to
premedication with fentanyl and diazepam and
no-premedication groups revealed that the hypo-
xemia seen just after the endoscopy was not asso-
ciated with sedation but with the procedure itself
(6). In other studies, where the effects of the medi-
cations used in premedication were assessed, it
was reported that sedation, duration of the proce-
dure and smoking cause a decrease in oxygen sa-
turation, but no significant differences between
groups developed, and the main cause of the hypo-
xemia was ventilation-perfusion disorder resul-
ting secondary to vasospasm and bronchospasm
(7). There are also studies which point out that
hypoventilation and oxygen desaturation develo-
ping during the endoscopy procedure are the re-
sults of the mechanical effect of the endoscope or
reflex stimulation (8).

According to the results of our study, no statisti-
cally significant differences between the sedation
and no-sedation groups were found regarding me-
an basal and maximum pulse values, mean basal
and minimum oxygen saturation, mean duration
of oxygen saturation <90% and mean blood he-
moglobin levels. These results are parallel with
the findings of the above-mentioned studies. In

the other studies, it was concluded that sedation
patients are exposed to more oxygen desaturation
than the no-sedation patients; therefore, during
the upper gastrointestinal system endoscopy, the
follow-up of oxygen saturation by pulse oximetry
is required in patients with serious systemic dise-
ase, especially those with abnormalities in respi-
ratory function tests (9, 10). In our study, it was
noted that duration of hypoxia was longer in seda-
tion patients than no-sedation patients, but this
difference was found statistically insignificant.
Because cardiac and/or pulmonary disease histori-
es and physical examination findings in our study
groups were not of special importance to suffici-
ently affect the endoscopy, the conditions of the co-
morbid patients were not evaluated. Furthermore,
it was concluded that smoking has a negative im-
pact on oxygen saturation in both sedation and no-
sedation groups. In one study where patients had
undergone endoscopy procedure with midazolam
sedation, it was reported that oxygen desaturation
(<90%) was associated with age ≥65, hemoglobin
level <10 g/dl and BMI >28 kg/m2. Additionally, it
was noted that oxygen monitorization by continu-
ous pulse oximetry and oxygen inhalation is requ-
ired in patients with such risk factors (11). Our
study also showed that hemoglobin level and BMI
have no effect on oxygen desaturation.

In conclusion, midazolam sedation during endos-
copic procedure is a reliable procedure and does
not contribute an additional risk in individuals
without serious comorbidities. It is important that
smoking habit in particular be taken into account
in endoscopy patients.
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