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INTRODUCTION 

Although upper gastrointestinal endoscopy is considered 

safe even in critically ill patients, it is known to be 

associated with arterial oxygen desaturation, resulting in 

rare serious cardiopulmonary events. Hypoxemia seems 

to be the key factor in causing cardiopulmonary 

complications.1,2 Decrease in partial pressure of oxygen 

has been known to occur during upper gastrointestinal 

endoscopy.3 Hypoxia episodes have been observed in 

association with endoscopy and various studies have been 

performed to identify the risk factors. The effect of 

smoking, ascites sedations during endoscopy and 

duration of procedure have been studied.  

With the advent of pulse oximetry, it is possible to obtain 

an accurate measurement of hemoglobin oxygen 

desaturation. There are many reports concerning arterial 

oxygenation during upper gastrointestinal endoscopywith 

sedation, little information is available concerning 

oxygenation in non-sedated endoscopies.4 The present 

study was carried out to determine the incidence and 
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severity of oxygen desaturation and to study the effects of 

various variables on oxygen saturation. 

METHODS 

This study was carried out from July 2014 to September 

2016 in gastroenterology clinic of medicine department at 

a large teaching hospital in Western Maharashtra. 250 

patients underwent diagnostic procedures and 50 

underwent therapeutic procedures. After inclusion of the 

patients in the study history regarding personal habits 

(especially smoking ) was recorded. Similarly a history of 

previous ischemic heart disease, hypertension, COPD, 

Chronic lung diseases or tuberculosis was noted. 

A general examination was done with special emphasis 

on the presence of pallor and cyanosis. A systemic 

examination was done and presence of crepitations or 

rhonchi were specifically recorded. If a patient had 

ascitis, the degree of ascitis was noted as mild, moderate 

and severe. Patients were then investigated which 

included Hemogram, Liver function test, HIV antibodies 

and HBsAg. ECG, X-ray chest and USG abdomen were 

done to detect presence of liver disease and signs of 

portal hypertension. Pre procedural monitoring of basal 

O2 saturation and pulse rate for 1 minute was done. 

Simultaneous observations of O2 saturation and pulse rate 

and phase of endoscopy where O2 desaturation occurred 

was noted. Reading was taken every 15 seconds and also 

any adverse events were recorded. Post procedure 

monitoring for two minutes was done. Correlation of O2 

desaturation with statistical analysis 𝜒2 test was 

calculated.  

RESULTS 

There were 16.33% Female patients and 83.67% Male 

patients in the present study. There are 11% Female 

patients with hypoxia and 5.33% Female patients without 

hypoxia. There are 55% Male patients with hypoxia and 

28.67% Male patients without hypoxia. In age group 15-

30 16% patients had hypoxia and 9.67% patients did not 

have hypoxia. In age group 30-45 there were 22% 

patients with hypoxia and 11.33% patients without 

hypoxia. In age group 45-60, 13.67% patients had 

hypoxia and 8% patients did not have hypoxia. In age 

group 60-75 there were 9.67% patients with hypoxia and 

4% patients without hypoxia. 

In age group 75-90 4.67% patients had hypoxia and 1% 

patients did not hypoxia. There were 62% nonsmokers 

and 38% patients who were smokers. There were 40.67% 

nonsmoker patients with hypoxia and 21.33% nonsmoker 

patients without hypoxia. 66.66% smokers had hypoxia 

and 12.67% did not. There are 2.00% patients with 

Chronic Obstructive Pulmonary Disease. No significant 

correlation was found between O2 desaturation and a 

history of respiratory disease or COPD as compared to 

other patients (P >0.05). In haemoglobin ranges from less 

than 5 gm there were 4.6% patients, 5 to 7 gm 22.67% 

patients and more than 10 gm 17% patients who had 

hypoxia. 

There were 25.67% Alcoholic patients and 74.33% 

Nonalcoholic patients. 71.42% alcoholic patients had 

hypoxia and 28.57% did not have hypoxia. Hypoxia was 

seen in 2.33% patients with gross ascitis and 1.00% 

patients did not have hypoxia in moderate ascitis, there 

were 4.67% patients with hypoxia and 3.33% patients 

without hypoxia. In mild ascitis, there are 8.00% patients 

with hypoxia and 2.00% patients without (Figure 1).  
 

 

Figure 1: Presence of ascitis and SPO2. 

About 97.67% patients were without supplemental 

oxygen while only 2.33% patients were given 

supplemental oxygen. In 63.67% patients desaturation 

occurred at antrum level and 14.67% patients whose 

desaturation occurred at duodenum level. In 12.33% 

patients desaturation occurred at the lower end of 

oesophagus level, in 8.67% patients desaturation occurred 

at oesophagus level and in 0.667% patients at stomach 

level (Figure 2). 

 

 
 

Figure 2: Levels at which desaturation                               

levels occurred. 
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(O) level and in 24.33% patients at pharyngeal (P) level. 
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low after GI endoscopy. Systolic BP was high in 10.7% 

patients before and in 6.3% patients after GI endoscopy. 

6.7% patients had a low diastolic blood pressure after GI 

endoscopy. Minimum duration of endoscopy at which 

oxygen desaturation occurred was 5 minutes and 

maximum duration was 10 minutes. In our study 92 

patients underwent UGI endoscopy for a duration of less 

than 5 minutes out of which only 24 (26.08 %) developed 

O2 desaturation. As against these 46 patients who 

required more than 10 minutes for the entire study 26 

patients (56.52%) developed oxygen desaturation (Table 

1).

 

Table 1: Duration of endoscopy and oxygen desaturation. 

Duration of endoscopy Hypoxia Non hypoxia Total X2 P value 

<5 24 68 92   

5-9 90 72 162 34.07 <0.01 

>10 26 20 46   

Total 140 160 300   

 

DISCUSSION 

Gastrointestinal endoscopy procedures are reported as 

safe procedures with little morbidity and mortality and 

the risk associated with upper GI endoscopy is low.5,6 

Decrease in partial pressure of oxygen has been shown to 

occur in UGI endoscopy .In a study conducted by Wang 

et al. Hypoxia (SaO2 92% or less of at least 15 s duration) 

occurred in 17% and 6% of sedated patients and 

nonsedated patients, respectively (p<0.03).7 

During the present study, all procedures were performed 

by single experienced endoscopist as oxygen desaturation 

is found to have significant correlation with the 

operator’s experience and skill, as studied by Laevis et al 

8. We studied changes in oxygen desaturation, pulse rate, 

in 300 patients using “CONTEC” pulse oximeter. 

Our study demonstrated arterial oxygen desaturation 

occured commonly with the use of UGI (Upper 

gastrointestinal) endoscopy. 198 patients out of 300 (i.e. 

66%) had oxygen desaturation (SaO2 < 95%) during UGI 

endoscopy. Unsedated endoscopic procedures have 

several potential advantages, including decreased rates of 

hypoxemia, respiratory depression, and hypotension 

during the procedure.9 Six unsedated patients (2%) 

desaturated to 90% or less during endoscopy compared to 

32 sedated patients (21%) (P andlt; 0.0001). SpO2 levels 

in unsedated patients were not related to patient sex, age, 

cigarette smoking, endoscope diameter, basal SpO2 levels 

or duration of endoscopy. In contrast, examination of the 

pharyngeal area and epiglottis (P=0.0002) and a longer 

intubation time (P=0.0002) were associated with lower 

SpO2 levels.10 In patients with 15-30 years of age 16% 

had oxygen desaturation. Similarly in 30-45 years of age 

patients 22 % , 45-60 years 13.67% , 60-75 9.67% and 

75-90% 4.67% had hypoxia. A significant correlation 

was found between oxygen desaturation and patients 

above 60 years of age (P <0.01) in our study. 

Javed G et al, observed that desaturation occurred more 

in patients aged 60 and above 60 years of age, this is 

suggested as an important factor in determining patients 

at high risk of morbidity. Dhariwal et al, found that in 

patients aged >65 years the baseline saturation was 

significantly lower and a reduced SaO2 was seen 

throughout the procedure.11 

In this study, there were 251 (83.67%) male and 49 

(16.33) female patients however authors did not find any 

correlation between oxygen desaturation and either sex 

(p>0.05). Similar observation were made by Berg et al 

who observed no correlation between gender and oxygen 

desaturation.12 

Patients who had reduced haemoglobin levels also had 

episodes of hypoxia during upper GI endoscopy 

procedure. In patients with severe anaemia i.e. <5gm % 

Hb out of 79 patients 51 (64.55%) had hypoxia. In 

patients with moderate anaemia i.e. 5-7gm % Hb out of 

117 patients 111(94.8%) had hypoxia, and in those with 

mild Hb level i.e. >10 gm% out of 50 patients 36 (72%) 

had hypoxia. A significant correlation was found between 

O2 desaturation and patients with severe anaemia i.e. (Hb 

value<5.0gm%) . (P<0.05).Similar observation was made 

earlier by Javed G et al, they found that there was 

significant drop in oxygen saturation in patients with Hb 

<10 gm% as compared to others. 

In patients who were alcoholic 55 (71.42%) out of 77 

patients had hypoxia during upper GI endoscopy 

procedure. Patients suffering from liver diseases and 

those patients with ascites were categorised according to 

the USG findings with gross, moderate and mild ascites. 

In gross ascites there were 2.33% patients who had 

hypoxia during the procedure. In moderate ascites there 

are 4.67% who patients had hypoxia during the 

procedure. 8% patients with mild ascites had hypoxia 

during the procedure A significant correlation was found 

between clinically detectable ascites and O2 desaturation 

(P <0.01). 

Significant hypoxemia was found to occur in 6% 

unsedated patients during the procedure in a study done 
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by Reed et al.13 In a study by Javid G et al, 39.6% 

patients were found to have oxygen desaturation the 

average duration was 30 seconds (range 18-42) sec. 

Authors monitored patients for 2 minutes after the 

procedure for post procedure oxygen desaturation. Inspite 

of not using premedication the procedure was well 

tolerated by our patients. In this study, only 2.33% 

patients required supplemental oxygen during recovery. 

In a similar study by Vittorio et al it was found that only 

two patients out of 273 who underwent UGI endoscopy 

without sedation had unsatisfactory results mostly 

because of patient’s intolerance and hence said that 

sedation is generally not required for endoscopy and the 

procedure is well tolerated by patients.14 Mild 

desaturation (SaO2 between 90% and 94%) was found in 

23.7% of the patients, and severe desaturation (SaO2 

<90%) was found in 6.4%15 in a study conducted by 

Guillermo et al. Mild to moderate hypoxia was noted 

more in sedated patient than in non-sedated patient.15 

Severe hypoxia was noted in 3.3% of sedated patient by 

Sharma et al.16 Laevis et al, who tried to assess the effect 

of sedation and operator experience on oxygen saturation 

during UGI endoscopy, found that there was similar O2 

desaturation in patients who did not receive sedation. 

Whorwell et al, proposed that endoscopy itself produced 

oxygen desaturation.17  

In this study, 114 patients were smokers out which 76 

(66.66%) patients had oxygen desaturation. However, no 

significant correlation was found between smokers and 

oxygen desaturation (P >0.05). Pecora et al noted a 

significant drop in Pao2 was noted in each group(smokers 

and nonsmokers) however sedation, length of procedure, 

or smoking did not affect the Pao2 levels significantly. 

Liebermann et al, studied the effect of UGI endoscopy on 

arterial oxygen tension in smokers and nonsmokers with 

and without premedication and found that a significant 

drop in PaO2 occurred in each group.18  

Similarly Mistry et al, found no significant basal oxygen 

saturation or change in these parameters during UGI 

endoscopy and recovery in smokers as compared to 

nonsmokers. However, Javed G et al, found a significant 

correlation between oxygen desaturation and smokers. 

The difference in observation made in our study and the 

study stated above may be because the number of patients 

who were smokers (i.e. 20%) was smaller in our study 

than in theirs (i.e. 44%).No significant correlation was 

found between O2 desaturation and a history of 

respiratory disease or COPD as compared to other patient 

(p >0.05).  

COPD is proposed as a risk factor for developing O2 

desaturation as studied by Javed G et al. Rostikus et al, in 

their study in patients with COPD who developed O2 

desaturation during UGI endoscopy demonstrated that 

patients with moderate to severe air flow obstruction 

commonly develop hypoxia during the procedure.19 An 

observation similar to our study was made by Dark et al, 

who found that there was no significant correlation 

between O2 desaturation and severity of obstructive lung 

disease. 

In this study, 92 patients underwent UGI endoscopy for a 

duration of less than 5 minutes out of which only 24 

(26.08 %) developed O2 desaturation. As against these 46 

patients who required more than 10 minutes for the entire 

study 26 patients (56.52%) developed oxygen 

desaturation. We tried to assess the significance of 

duration of the entire procedure with oxygen desaturation 

and found that there was a highly significant correlation 

between O2 desaturation and patients requiring more than 

10minutes for the UGI endoscopy (p <0.01) as compared 

to patients requiring less than 5mins for the procedure. 

Laevis et al, studied the significance of operator 

experience with oxygen desaturation during UGI 

endoscopy and found that the experienced endoscopist 

produced less desaturation in his patients than the 

inexperienced one, as he required about half the time to 

perform endoscopy. Also the patients who underwent 

endoscopies done by experienced consultant had better 

tolerance for the procedure. Dark et al, also found that in 

some instances the longer the procedure greater was the 

risk for significant arterial oxygen desaturation. 63.67 % 

had oxygen desaturation only at the level of antrum and 

saturation returned to normal as the UGI endoscopy 

progressed further.  

The remaining patients had oxygen desaturation at some 

further phase of endoscopy also. Other levels at which O2 

desaturation occurred were at the oesophagus 8.6%, 

lower end of oesophagus 12.33%, 0.6% and duodenum 

14.67%. A strong correlation was found between the 

patients who continued to have O2 desaturation at a later 

phase of endoscopy suggests that physical presence of 

endoscope could also be responsible for oxygen 

desaturation. Similar observation in patients were made 

by Whorwell et al. Similar results to our study were 

shown by Mistry et al who observed that out of 24 

patients who had significant oxygen desaturation 16 

patients had this in the first minute of endoscopy at the 

time of introduction of endoscope (PE) junction in our 

study (which recovered later). They proposed that 

gagging and coughing at the time of introduction of the 

endoscope could account for this O2 desaturation in the 

early phase. 

 

CONCLUSION 

It was concluded from the study that patients with age 

more than 60 years, severe anaemia, presence of ascites, 

patients showing adverse events during the endoscopy 

procedure and the duration of the procedure itself could 

be considered a risk factor for developing oxygen 

desaturation during non-sedated UGI endoscopy. 

However gender ,smokers or those patients with previous 

respiratory diseases did not show any significant 

difference in the desaturation. The limitations in this 
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study were that it was a retrospective study and some 

adverse events might have occurred and not been noted. 

Our study did not assess pre-procedure anxiety and 

history of previous UGI endoscopy. The endoscopic 

procedures were performed by many endoscopists 

including fellows in training. Therefore, the varied 

experience may have influenced the results. 
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