INDIAN SOCIETY OF ANAESTHESIOLOGISTS
MONITORING STANDARDS FOR PROVIDING ANAESTHESIA
Administration of any form of anesthesia to a patient undergoing surgery is
associated with inherent risks and complications. These risks may be due to anesthetic
drugs or techniques, or due to associated surgical disease and may be complicated by
coexisting medical problems. Morbidity or even mortality due to anesthesia may not be
entirely predictable or preventable. Continuous monitoring of the patient, however, has
shown that the risk of unfavorable outcome may be minimized. There is enough
evidence and wide acceptance that adoption of good and proper monitoring standards
in clinical anesthetic practice has considerably improved the patient safety and outcome
(1)
.
“Eternal Vigilance” is the motto of American Society of Anesthesiologists (ASA) (1,
. The same has been accepted and practiced world wide including Indian Society of
Anaesthesiologists. The earlier practice of monitoring essentially consisted of clinical
monitoring of Pulse, Blood pressure, Respiratory rate, and cyanosis. These clinical
indicators were however unsatisfactory to detect hypoxia or inadequate ventilation (16).
Further monitoring of color of skin or mucous membrane for cyanosis depended largely
on good illumination. Often they did not indicate true nature of patient condition and
changes observed were often late and meant that clinical condition has deteriorated
some times to irreversible condition(16) . It was clear that additional sophisticated aids
were necessary to supplement the clinical parameter monitoring. Fortunately
technological developments resulted in introduction of monitors which would
supplement clinical monitoring and often provide reliable information about patient’s
condition such as hypoxia, hypoventilation much early; so that corrective measures
could be implemented before any complications occurred to the patient. The
introduction of pulse oximeters and capnographs resulted in immediate acceptance to
detect and prevent hypoxic condition and inadequate ventilation and significantly
reduced anesthetic mortality (11, 17). Competition in developments and extensive use of
monitors now has resulted in a plethora of monitors being available for clinical use,
which provide more detailed information about the condition of patient that was not
possible earlier. Monitors are now available for detection of Hypoxia (Pulse Oximeter,
Oxygen Analyzers), Hypoventilation (Capnometers), monitoring the cardiac status
(ECG, Non-invasive and invasive BP, Central venous pressures), temperature
monitoring to detect hypothermia, neuromuscular monitors to facilitate use of muscle
relaxants etc. Further specialized monitoring for cardiac hemodynamics (such as stroke
volume, cardiac output and systemic resistance measurements, Trans-esophageal
Echocardiography), cerebral hemodynamics (such as ICP Monitoring, Cerebral Doppler,
cerebral micro dialysis), monitoring depth of anesthesia (by Brain Function monitor) etc.
However, it is well recognized that all monitors may not improve patient outcome (11,13).
For a monitor to be useful, they should be reliable, improve patient safety and also lead
to better clinical outcome. Further, they should also be cost-effective. Young and
Griffiths (15) observed that availability of more information is not always useful, and
9)

monitoring will only benefit the patient, if there is an effective treatment for the
underlying cause.
It cannot be overemphasized that monitors may not prevent an adverse outcome
of anesthesia. They however reduce the risks by early warning of impending or
deteriorating condition of the patient (14). Monitors may also malfunction. It is the man
behind the machine, appropriately trained and experienced Anesthesiologists, who has
the responsibility of properly interpreting the numbers (2,8). The right information must be
collected at the right time, interpreted correctly and acted upon appropriately.
Unfortunately, it is recognized that human error may occur and sometimes is inevitable
(8)
. The Australian incident monitoring has clear shown that some of the adverse
outcome after anesthesia is often attributed, at least partly, to human error. Therefore,
for a good outcome, monitors are essential. However, large number of monitors is
unlikely to improve the outcome of anesthesia (8, 11). A set of minimum monitors or
“Core or standard monitors” which have proved their reliability and improve safety of
anesthetized patient is therefore essential for practice of anesthesia (11, 13).
In 1986, the American Society of Anesthesiologists under the Stewardship of
Dr.H.Ketcham Morrel took first initiative in recommending “Minimum Monitoring
Standards” for anesthesia (5, 9). These recommendations were introduced as National
policy for proper and safe conduct of Anesthesia. Introduction of pulse oximeters and
capnographs into the clinical practice during this time and their usefulness became
evident right away. The wide acceptance of these monitors in anesthetic safety resulted
in formation of a task force under World Federation of Anesthesiologists in 1989 (7). An
International Task Force (ITF) was constituted for (a) guidance and assistance to
anesthesia providers, professional societies, hospital administrators, and the
governments in improving the quality and safety of anesthesia (b) update and improvise
minimum mandatory monitory standards as applicable to each country, depending on
the medico-legal, cultural norms and customs, racial, endemic and environmental
factors. The recommendations of ITF were accepted by WFSA in 1992. Based on
these guidelines, each country has formulated their guidelines or recommendations for
minimum monitoring standards that need to be followed for safe conduct of anesthesia
(6, 7)
. The Association of Anaesthetists of Great Britain and Ireland introduced their
guidelines in 2000(4). It was recognized that these guidelines require periodic review
and revision depending upon technological development and introduction of new
monitors. New guidelines or recommendations may be made after review of their
usefulness, reliability and safety of their use in clinical practice. The ASA has reviewed
and amended recommendations on “Standards of Basic Monitoring” in 2005(5). The
Association of Anaesthetists of Great Britain and Ireland have also reviewed and
revised their guidelines in 2006. The amended recommendations have been introduced
in 2007(4).
The Indian Society of Anaesthesiologists took guidelines from Recommendations
of WFSA for “Minimum Monitoring standards”. A committee was constituted to
recommend the minimum monitoring standards, which was deliberated at different
forums. The recommendations were introduced in general body of Indian Society of

Anaesthesiologists of 1999 and adapted as National Standards since then (7). The
Governing Council of ISA in their mid term meeting in September 2007, decided to
review the existing guidelines in view of much changes in practice of anesthesia all over
the country and availability of low cost monitors, which have made even smaller
hospitals possible to procure these monitors. A committee was constituted with
following members
1. Dr. G.Parameswara – Senior Consultant in Anaesthesia, Manipal Hospital,
Bangalore
2. Dr. S.S. Harsoor – Professor of Anaesthesia, Bangalore Medical College,
Bangalore
3. Dr. Bharat Shah – Professor of Anaesthesia, B.J.Medical College, Ahmedabad
The committee submitted its report in December 2007 to the Governing Council of
Indian Society of Anaesthesiologists. During the annual conference of Indian Society of
Anaesthesiologists at Vishakapatnam, under the presidentship of Dr. P. F. Kotur, the
governing body gave approval for the accepting the guidelines to be followed for
practice of anaesthesia in India.
India is a country of diversity. The medical practices in India vary extensively. In
towns and smaller cities, there are smaller hospitals with fewer anesthetic equipments
and anesthesiologists working alone without help being available. In contrast, the major
cities are flourishing with high tech corporate hospitals with state of the art equipments
being available. In between these two groups, there are large number of State
Government hospitals, medical college hospitals and other hospitals, which may not be
equipped with extensive monitoring facilities, but adequate enough to meet the
minimum monitoring standards. Fortunately, the situation in smaller hospitals is
changing. The introduction of national monitoring standards has made the hospital
management realize the need for procurement of new monitors. The Consumer
Protection Act (CPA) has indirectly made the management follow these guidelines
seriously, lest they may face medico-legal problems (7). Keeping these in view, new
monitoring standards has been revised to allow safe practice of anesthesia in all types
of hospitals. Further the role and responsibilities of anesthesiologists and hospital
management is emphasized clearly. It is hoped that following the minimum monitoring
standards guidelines would make practice of anaesthesia safe for the patient.
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RECOMMENDATIONS FOR MINIMUM MONITORING STANDARDS
These minimum monitoring standards shall apply to all anaesthesia care. They
are intended to provide quality anaesthesia care by continuous observation and
monitoring the vital functions of patients during anaesthesia. These standards are
applicable for most of the cases in clinical practice. However, additional specialized
monitoring devices may be necessary in patients with associated medical diseases and
high risk patients for anesthesia. In emergency situations appropriate life support
measures take precedence over the monitoring.
The standard monitoring practice is discussed under following headings. Each
recommendation is given with an explanation. These standards apply to all type of
anesthesia care. Though these standards are expected to encourage safe anesthetic
practice, it is equally recognized that no specific outcome of anesthesia can be
guaranteed. These monitoring standards, however, do not apply for Labor Analgesia
and Pain Therapy.

SECTION I: The Anesthesiologist
1.1 All anesthetic procedure shall be provided by a trained & qualified
anaesthetist, possessing an anesthetic qualification of Postgraduate Diploma
(D.A) or Degree (M.D or D.N.B) in Anaesthesiology recognized by Indian
Medical Council for the purpose.
1.1.1 It may be noted that providing anesthesia has its own morbidity and
mortality. In the interest of the patient and his outcome, it should be
ensured that only qualified anesthetist, who is well trained and qualified to
provide anaesthesia, who is aware of problems and solutions concerning
anaesthesia shall only provide anesthesia to the patient. The practice of
any other persons (by Surgeon himself or nurse or technician) giving
anesthesia is considered harmful and hence strongly be discouraged.
1.2 The hospital management shall be responsible for employing or providing a
qualified anesthetist for surgical procedures for providing anaesthetic care.
1.2.1 The hospital management should ensure that only trained and qualified
anesthetist provide anesthesia in their hospital. Any anesthetic mishaps
occurring during anesthesia provided by any other person shall be legally
the responsibility of the hospital management.
1.3 The hospital management shall provide an assistant to the anesthesiologist, who
may be a trainee anesthesiologist or a nurse or an anesthetic technician well
versed in anaesthetic procedures.

1.3.1 Should any anesthetic mishaps occur, the anesthesiologists should have a
separate assistant available for help.
In major hospital, a junior
anesthesiologists or a postgraduate trainee in anesthesia may be
available. If having junior anesthesiologist is not feasible, a nurse or
anesthetic technician who is trained or has technical qualification in
anesthetic procedure should be available for help.
1.4 The anesthetist providing anesthesia for a patient shall be present throughout the
surgical procedure and shift the patient to the post-operative ward or Intensive
care as necessary and be available till his condition is stable.
1.4.1 As anesthesia is associated with rapid changes in patient condition,
qualified anesthetist should be available throughout the surgery, to
monitor the patient. Should a temporary absence of the primary
anesthetist is necessary, he should handover the patient to be monitored
by either another anaesthetist or anesthetic trainee or any other trained
assistant. In extreme circumstances, if a single handed anesthetist has to
leave the patient for a life saving emergency, then the surgeon should
stop operating and should take the responsible for monitoring the
condition till the main anesthetist returns.
1.4.2 If anesthesia is being provided from a hazardous environment such as
radiation, there should be appropriate monitoring devices available so that
patient condition can be monitored from remotely.
1.5 The anesthesiologist should provide same care as required during General
Anesthesia, for Regional anesthesia or for sedation and monitored
anesthesia care.
1.5.1 Though utmost care is given while patient is given general anesthesia,
often there is some laxity in care during regional or monitored anesthesia
care. It should be noted that rapid changes may occur during these
procedures as well. Hence patients under regional or monitored
anesthesia care should also be monitored as recommended for General
anesthesia.
1.6 The anesthetist should maintain and record the monitored data in the anesthetic
record system accurately and frequently.
1.6.1 It is recommended that the monitored data should be recorded at intervals
not longer than five minutes in rapidly changing situations and not longer
10 minutes in stable patients.

Section II: Monitors and Monitoring the Patient

2.1 During anesthesia, it is mandatory for all patients to be monitored for
Oxygenation, Ventilation, and Circulation both clinically and with appropriate
monitors.
2.2 For every patient undergoing anesthesia, it is mandatory to be monitored for
Oxygenation
2.2.1 Oxygenation of the patient should be monitored clinically by observation
for absence of cyanosis and pink color of the skin and mucous membrane
and operating field and absence of cyanosis. There must be adequate,
illumination of the patient for proper observation of color.
2.2.2 It is mandatory for Oxygenation to be further monitored by Pulse
Oximetry, which displays both the saturation and heart rate in bold form.
The pulse oximetry should have variable pitch pulse tone and low oxygen
alarm which is audible clearly. Display of pulse plethysmography by the
pulse oximeter is strongly recommended.
2.2.3 It is mandatory for all patients to receive an assured Inspired Oxygen
concentration of at least 25%. This may be ensured by appropriate
Anesthetic machine, which has Oxygen or hypoxic guard set to
minimum of 25% of Oxygen. These anesthetic machine should also be
fitted with oxygen failure device and oxygen failure alarm.
2.2.4 When anesthetic machine, which do not have a hypoxic guard and oxygen
failure device is to be used, the Inspired Oxygen Concentration should be
monitored with an Oxygen Analyzer appropriately fitted in the inspiratory
portion of Anesthetic Circuit. The Oxygen analyzer should also have
audible alarms for low oxygen in the circuit.
2.3 For every patient under anesthesia, it is mandatory to monitor Ventilationspontaneous or controlled.
2.3.1 Ventilation of the patient either spontaneous or controlled ventilation
should be monitored clinically by observation of chest movement of the
patient which should be synchronous thoraco-abdominal respiration,
movement of the reservoir bad and auscultation of the breath sounds.
2.3.2 In addition to clinical observation, it is mandatory for ventilation to be
monitored by analysis of expired carbon-dioxide level with Capnograph,
and maintain the End-tidal Carbon-dioxide at appropriate level of
ventilation desired. Display of Capnograph is strongly recommended.
2.3.3 It is also strongly recommended to monitor Expired Tidal or minute volume
of the patient by appropriate volume measurement reading.
2.3.4 It is mandatory when ever Endotracheal tube or Laryngeal mask Airway is
inserted, the correct positioning should be checked by quantitative
analysis of Carbon-dioxide by capnograph and End-tidal Carbon-dioxide

reading. The monitoring should be continued till the endotracheal tube or
laryngeal mass airway is removed.
2.3.5 When ever mechanical ventilation is instituted on a patient, it is mandatory
that there should be an audible alarm system available to detect
disconnection of patient from mechanical ventilatory system.
2.3.6 All patients under regional or monitored anesthesia should be monitored
for respiration clinically. It is however, strongly recommended that the
respiration be monitored by expired carbon-dioxide monitoring.
2.4 For every Patient under anesthesia, it is mandatory for Circulatory Functions
to be monitored.
2.4.1 It is mandatory that every patient subjected to anesthesia shall be
monitored by continuous tracing of Electrocardiogram. The ECG
monitoring should be continued into the post-operative or recovery ward
till he is discharged to the ward.
2.4.2 It is mandatory to have a defibrillator available in the operation theatre,
kept charged and ready for use in case of cardiac arrest.
2.4.3 It is mandatory for every patient to be monitored clinically by palpation of
pulse at appropriate places frequently. The pulse rate may be recorded
from palpation or from ECG or pulse oximeter monitors.
2.4.4 It is mandatory for every patient undergoing anesthesia to be monitored
for blood pressure. It shall be mandatory for blood pressure to be
monitored with a Non-invasive Blood Pressure monitor. They shall be
recorded frequently not longer than five minutes.
2.4.5 It is mandatory for every patients at high risk for anesthesia (ASA Grade III
and above) patients, who are hemodynamically unstable, those requiring
inotropic support, and for surgeries with expected blood loss more than
20% of the body weight, shall have blood pressure monitored by an
Continuous intra-arterial pressure tracing.
2.4.6 For patients undergoing surgery in the above category (2.4.4), it is
strongly recommended to monitor Central venous Pressure by any
appropriate method.

Section III: Additional Monitoring Recommendations
Patients having prolonged surgery defined as more than 2 hours, High risk for
anesthesia, patients with extremes of age (Pediatric and Geriatric age group), and
patient undergoing major surgery, with expected blood loss more than 20% of blood
volume may be monitored with additional monitoring devices.

It is strongly recommended that the above group of patients (3.1) shall be
monitored for core body temperature by nasopharyngeal or oesophageal or
rectal probes.
It is strongly recommended that body warming devices should be used to maintain
near normal temperature in the above category of patients (3.1)
It is strongly recommended that the above group of patients (3.1), and patients with
neuromuscular diseases, receiving neuromuscular blocking muscle relaxants, shall be
monitored for degree of neuromuscular block by a neuromuscular stimulator.

Section IV: Monitoring the Equipment
4.1 The hospital management shall be responsible for procurement, maintenance
servicing, and calibration of monitoring and other anesthetic equipments. They
should procure the equipments in adequate numbers.
4.2 The concerned anesthesiologists shall be familiar with the setup, proper use
and trouble shooting of the equipments. For more complex equipments, the
anesthesiologist should be appropriately trained regarding its usage before
equipment or monitor is out to use.
4.3 The anesthesiologist should check all the anesthetic equipments and monitors
before connecting them on the patient. Alarm setting should be appropriately
set for upper and lower limits and ensured that they are working properly before
commencing anesthesia.
4.3.1 In children and other uncooperative patients, who may not allow to place
monitors to be placed before anesthesia, patients may be induced
anesthesia and monitors connected as soon as possible. Till then, clinical
monitoring of pulse and auscultation shall be carried out.
4.4 Anesthesiologist must maintain a proper anesthetic record of drugs and
dosages, along with monitors used for recording vital signs.

Section V: Monitoring during Transportation to PostPost-operative
Recovery Ward
5.1 All patients who have received anaesthesia shall be monitored continuously till
he recovers from anesthesia and all reflexes are active.
5.2 Patients, while transferring to the post-operative recovery area shall be
accompanied by the responsible Anesthesiologists, or his assistance with
adequate knowledge and experience, till the patient is handed over to a
responsible person in the recovery room, and a brief summary of case and
proper instructions is explained to the person in charge.

5.3 Patient should be shifted only when his hemodynamic status is stable.
5.4 Patient should be continued to be monitored with ECG, Pulse Oximeter and
NIBP or invasive arterial monitoring as needed.
5.5 If a patient requires mechanical ventilation during transport, he should also be
monitored with a capnograph for End-tidal CO2 monitors, and disconnection
alarm for ventilator such as airway pressure monitoring.
5.6 Should the patient require transfer to another part of the hospital or outside, the
standard of monitoring should be same as detailed above applicable for postoperative recovery ward area.

Section VI
VI: Monitoring in the PostPost-operative Recovery Ward
6.1

Every patient shall be monitored in the Post-operative recovery area with
continuous monitoring of ECG, Pulse Oximeter and NIBP or Invasive
Arterial monitoring.

6.2

A post-operative recovery chart shall be maintained by recovery ward staff
detailing level of consciousness, hemodynamic status, and respiration.
They shall be charted atleast every 15 minutes and earlier, if any changes
are noted towards deteriorating condition of the patient.

6.3

Patient shall be transferred out of recovery or post-operative ward, only
when the patient has completely recovered from the effect of all anesthetic
drugs and clinical condition of the patient is stable.

6.4

If the clinical condition of the patient is not stable, he should be transferred
to appropriate Intensive Care Units further management.

Section VI
VI: Monitoring during Regional Anesthesia and Sedation
6.1

All patient undergoing surgery under regional anesthesia or sedation shall be
monitored as required under general anesthesia.

6.2

In all cases a minimum monitoring with ECG, Pulse Oximeter and NIBP is
mandatory.

6.3

All care and observations should be recorded at least every 10 minutes, if the
vital signs are stable, and every 5 minutes or earlier, if vital signs are unstable.

REFERENCES

1. Thompson JP and Mahajan RP, Monitoring the monitors – beyond risk
Management. British Journal of Anaesthesia 2006; 97: 1-3.
2. Checking Anaesthetic Equipment. Association of Anaesthetists of Great Britain and
Ireland, London, 2004.
3. Recommendations for the Safe Transfer of Patients with Brain Injury.
Neuroanaesthesia Society of Great Britain and Ireland & Association of
Anaesthetists of Great Britain and Ireland, London, 2006.
4. Recommendations for Standards of Monitoring during Anaesthesia and Recovery –
4th Edition: The Association of Anaesthetists of Great Britain and Ireland, March
2007
5. Standards for Basic Anesthetic Monitoring - Approved by the ASA - House of
Delegates on October 21, 1986, and last amended on October 25, 2005.
Anesthesiology: Standards Guidelines and Statements: Park Ridge, IL.,USA 1998.
6. Recommendations for safety standards and monitoring during Anaesthesia and
Recovery. Malaysian Society of Anaesthesiologists Subcommittee on Safety
standards – March 1997
7. Kotur PF. Monitoring the Anesthesiologists. Editorial I: Indian J. Anaesth, 2002; 46
(4): 244-245
8. Arbous M S, et al : Mortality associated with anaesthesia : a qualitative analysis to
identify risk factors: Anaesthesia 2001. 56(12) : 1141-53.
9. Eichhorn JH. Evolution of ASA Monitoring Standards Continues at 1998 ASA Annual
Meeting . Committee on Standards of Care. ASA Newsletter Vol 63; March 1999
10. Eichhorn JH. Effect of monitoring standards on anesthesia outcome. Int Anesthesiol
Clin 1993;31:181-196.
11. Webb RK, van der Walt JH, Runciman WB, Williamson JA, Cockings J, Russell WJ,
et al. The Australian Incident Monitoring Study. Which monitor? An analysis of 2000
incident reports. Anaesth Intensive Care 1993;21:529-542.
12. Findlay GP, Spittal MJ, Radcliffe JJ. The recognition of critical incidents:
quantification of monitor effectiveness. Anaesthesia 1998;53:595-598.
13. Tinker JH, Dull DL, Caplan RA, Ward RJ, Cheney FW. Role of monitoring devices in
prevention of anesthetic mishaps: a closed claims analysis. Anesthesiology
1989;71:541-546.
14. Findlay GP, Spittal MJ, Radcliffe JJ. The recognition of critical incidents:
quantification of monitor effectiveness. Anaesthesia 1998;53:595-598.
15. Young D, Griffiths J. Clinical trials of monitoring in anaesthesia, critical care and
acute ward care: a review. Br J Anaesth 2006;97: 39–45
16. Comroe JH, Bothelo S. The unreliability of cyanosis in the recognition of arterial
anoxemia. Am J Med Sci 1947; 214: 1–2
17. Keenan RL, Boyan CP. Decreasing frequency of anaesthetic cardiac arrests. J Clin
Anesth 1991; 3: 354–7

