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I. Introduction: 
Using a tourniquet to produce a blood free surgical field is accepted by everyone in surgery. There is a 

need for information about the systemic and local effects of tourniquet use in persons of good physical status. 

For a proper functional state, the peripheral tissues depend on an adequate supply of oxygen and an adequate 

microcirculation. Tourniquet application causes increase in systemic blood pressure, central venous pressure and 

heart rate. When we release the tourniquet reactive anaerobic metabolites are released into the circulation which 

cause vasodilatation in the capillaries of the muscles. When we apply tourniquet the temperature of that 

particular limb falls due to absent blood supply and when it is released this cold blood enters into the general 

circulation .The core temperature as a result can reduce to 0.6 degrees. Applying tourniquet for more than 
30mins causes increase in acidosis, hypercapnia, increased serum potassium and toxic metabolites. 

 

Aim of this study is to highlight the effect of oxygen supplementation in tourniquet used limb surgeries. 

 

AIM OF THE STUDY: 

 To  study  the  effects of oxygen supplementation  on the metabolic and anaerobic changes 

caused by  tourniquet. 

 

II. Materials And Methods 
 

STUDY TYPE : INTERVENTIONAL. 

 

DESIGN OF STUDY :    PROSPECTIVE RANDOMISED 

    CASE CONTROL STUDY 

PLACE OF STUDY                              :                 

 

 

STUDY POPULATION                         : 

MADURAI  MEDICAL 

  

COLLEGE 

 CASES POSTED FOR 

  LIMB SURGERIES 

DATA COLLECTION : DATA REGARDING HISTORY, 

  CLINICAL EXAMINATION, 

 

RADIOLOGICAL EXAMINATION. 

 

INCLUSION CRITERIA: 

 

Elective limb surgeries. 

 

Both sexes 

 

Age: 18-65 years 

 
ASA I & II 

 

HB more than 10.0gms. 
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EXCLUSION CRITERIA: 

 

Patient’s refusal. 

 

Patients with documented neuromuscular disorders. 

 

Patients with respiratory compromise. 
 

Patients of cardiovascular disease. 

 

Patients with renal disorder. 

 

III. Methodology 
Patients scheduled for limb surgeries using tourniquet are eligible for the study. 60 patients are randomized into 

two groups. In a randomized manner 30 patients received nasal oxygen 3 l/min after tourniquet application 

(Group 1), and 30 patients receive preoxygenation for 5mins before tourniquet in addition to 3 l/min nasal 
oxygen during tourniquet (Group 2).Arterial blood samples and venous blood samples are collected before and 

3mins after tourniquet respectively and analysed for blood gases and lactate levels. 

Statistical Tools. 

 

 

The information collected regarding all the selected cases were recorded in a Master Chart. Data analysis was 

done with the help of computer using 

 

Epidemiological Information Package (EPI 2010) developed by Centre for Disease Control, Atlanta. 

 

Using this software range, frequencies, percentages, means, standard deviations, chi square, ‘t’ value and 'p' 
values were calculated. ‘t’ test was used to test the significance of difference between quantitative variables and 

Yate’s and Fisher’s chi square tests for qualitative variables. A 'p' value less than 0.05 is taken to denote 

significant relationship 

 

PARAMETERS TO BE MONITORED: 

 

PH,Hco3,Lactate,Pco2,Pao2. 

 

PR, BP, SPO2,PCO2. 

 

IV. Observations And Results. 
 

A:PROFILE OF CASES STUDIED 

Table A1: Age Distribution 
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As indicated in the above table the age characteristics of both the case and control group are compared and there 

are similar and no statistical difference exists between the two. 

 

 
 

As indicated in the above the age characteristics of both the case and control group are compared and there are 

similar and no statistical difference exists between the two. 

 

 
 

As indicated above the mean age of both the group are not statically significant. 

 

Table A2: Sex Distribution 

 
There is no statistical difference between the sex distribution of both the groups. 
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There is no statistical difference between the sex distribution of both the groups. 

 

 

 

As indicated above there is no statistical difference between the duration in both the groups. 
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As indicated above there is no statistical difference between the duration in both the groups. 

 
 

As evidenced by the above table there is statistical difference between the lactate levels in both the groups 

indicating a higher lactate level in control group. 

 

 
 

As evidenced by the lactate levels in both the group. above table there is statistical difference between the 

groups indicating a higher lactate level in control 

 

 
 

As seen above there is no statistical significant difference between the Pre operative PH values of both groups. 
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As seen above there is no statistical significant difference between the Pre operative PH values of both groups. 
 

 
 

There is no statistical difference between the preoperative PO2 values in both the groups. 

 
There is no statistical difference between the preoperative PO2 values in both the groups. 
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There is no statistical significant difference between the preoperative PCO2 values in both the groups. 

 

 
 

There is no statistical significant difference between the preoperative PCO2 values in both the groups. 

 
There is no statistical difference between the preoperative bicarbonate levels in both the groups. 
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There is no statistical difference between the preoperative bicarbonate levels in both the groups. 

 
 

There is no statistical significant difference between the preoperative SPO2 values in both the groups. 

 
There is no statistical significant difference between the preoperative SPO2 values in both the groups. 
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There is a statistical significant difference between both the groups in terms of PH with control group showing 

more acidosis. 

 

 
 

There is a statistical significant difference between both the groups in terms of PH with control group showing 

more acidosis. 

 
 

There is a statistical significant difference between both the groups in post operative PO2 values. 
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There is a statistical significant difference between both the groups in post operative PO2 values. 

 

 
 

There is a statistical significant difference between the post operative PCO2 values in both the groups. 

 
 

There is a statistical significant difference between the post operative PCO2 values in both the groups. 
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There is a statistical significant difference between the post operative HCO3 values in both the groups. 

 

 
 

There is a statistical significant difference between the post operative HCO3 values in both the groups. 

 
 

There is a statistical significant difference between the post operative SPO2values in both the groups. 
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There is a statistical significant difference between the post operative SPO2values in both the groups. 

 

V. Discussion 
Tourniquet application1 is one of the preferred methods for obtaining a bloodless surgical field. At the 

same time it has its own disadvantages. It has the tendency to increase the anaerobic metabolism due to oxygen 

deprivation in the tissues under touniquet2. This study was done in a trial to reduce the anaerobic metabolism. 
Newman in his study has found that when the duration of tourniquet exceeds 30mins, anaerobic 

metabolism5 set in. Similar to his study, our study also shows anaerobic metabolism as evidenced by increase in 

lactate levels6 since the average duration of tourniquet in our study is about 45mins. 

After the release of tourniquet,reperfusion injury3 occurs due to accumulated lactates.This reperfusion 

injury4 causes acidosis which is detrimental to patients who are already in sepsis. 

 

In this study, the Age and sex characteristics of both the groups were compared and found to be not statistically 

significant. 

 

The mean pre operative PH of both the case and control group was 7.39±0.02 and that was not statistically 

significant. 
 

The mean post operative PH of study group was 7.37±0.03 and that of the control group was 7.29±0.01.These 

values were found to be statistically significant. 

 

The mean Serum lactate levels in the study group was 0.79 with a standard deviation of 0.18 while that of the 

control group was 1.6±0.48.These were also found to be statistically significant. 

 

By supplementing oxygen, we can improve the oxygen content of blood thereby increasing the reserve oxygen. 

This increased reserve oxygen can help in the period of oxygen deficiency during tourniquet. The supplemental 

oxygen as given in the form of preoxygenation increases the fraction of dissolved oxygen in the blood there by 

increasing the oxygen reserve. This reserve is the key for the favorable outcome. 

 
However this study has its own limitations. The tourniquet pressure was not standardised as some surgeries are 

done using pneumatic tourniquet while the others using compression esmark tourniquet. Moreover, CPK, serum 

Lactic acid levels, and quantitative H+ concentrations could not be done due to the lack of facilities. Even if 

they were done they have the impact of the primary pathology rather than the tourniquet alone. 

 

However this study could be done in more sample of patients with more relevant and added study parameters in 

future to increase its practical significance. 
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VI. Summary 
In this study we evaluated the effect of oxygen supplementation in tourniquet used limb surgeries. Sixty patients 

of ASA 1and 2 were divided into two groups of 30 each. 

 
GROUP 1: Receive nasal oxygen 3 l/min throughout the surgery. 

 

GROUP 2: Preoxygenated for 5mins before tourniquet application and receive oxygen 3 l/min throughout the 

procedure. 

 

The study was conducted in Govt.Rajaji Hospital and Madurai Medical College Madurai, from September 2013 

to August 2014. 

 

In this study, the Age and sex characteristics of both the groups were compared and found to be not statistically 

significant. 

 

Similarly, the Preoperative PH, PO2, PCO2 of both the groups were found 
 

to be not statistically significant. 

 

The  preoperative  values of  HCO3,  SPO2  were  compared in both  the 

 

groups and found to be statistically not significant. 

 

The mean duration of tourniquet application in both the groups were similar and found to be statistically not 

significant. 

 

So both the groups were similar in the study parameters before tourniquet application. 
 

When both the groups were compared with respect to their post tourniquet values, it was found that the group 

which received preoxygenation showed reduced anaerobic metabolites and reduced serum lactate when 

110 compared to the group which was not preoxygenated. This difference in serum lactate was found to be 

statistically significant. 

 

Similarly the PH of the group which was preoxygenated was found within the normal limit while the group not 

preoxygenated exibited an acidotic PH.This difference in PH was also found to be statistically significant. 

 

VII. Conclusion 
The effect of Oxygen supplementation in reducing the anaerobic metabolism was studied in patients undergoing 

limb surgeries using tourniquet. 

 

It was found that the patients who received preoxygenation showed reduced serum Lactate levels and normal 

PH when compared to those who were not preoxygenated. 

 

Hence it is concluded that Preoxygenation reduces anaerobic metabolism in surgeries done under tourniquet. 
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