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Abstract

Abstract

Backqground:

Adequacy of ventilation must be continually evatthiduring anesthesia,
and quantitative monitoring of carbon dioxide otwnoe of expired gas is
strongly encouragedut, it is not reliable to determine the adequacy of
ventilation during deliberate hypotension becauseéhe changes in the
arterial to end tidal carbon dioxide gradient whodtur in these conditions.
The aim of the present study was to assess the followingng
hypotensive anesthesia for middle ear surgeryThe magnitude of changes
in P (a-ET) CQgradient. 2.) Changes in the lung compliance a$ agin
the ratio of physiological dead space to tidal wwdu(Vdy,dV7). 3.) To
correlate between (ETGPand mean arterial blood pressure (MAP) at
steady state of ventilation. 4.) To evaluate whettrenot the ventilatory
requirements remain unaltered during this procedure

Material and Methods:

100 patients aged 20-50 years, ASA | and Il undieggmiddle ear surgery

under general anesthesia and controlled hypotens8i@tandard anesthetic
techniqgue was followed for all cases using, propafecuronium, fentanyl
and 100 % O2 supplemented with halothane. MAP wasiaed to 60+5
mmHg in all patients using nitroglycerine infusiohhe ETCO2, PaCOz2,
MAP, peak airway pressure plateau pressure andatgpi minute volume
were recorded at two time$ime 1 (T1) measurements were taken after a
steady state of ETCO2 of 35-40 mmHg for 10 min hatbre induction of
hypotensionTime (T2) measurements were taken after steady state of MAP
of 60£5 mmHg for 10 min.
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Results:

(1) There is no evidence of correlation between M##l either ETCQ
P(a-ET)CQ gradient or WV, ratio during anesthesia with normal MAP or
with controlled hypotension. (2) ETG@oes not provide a stable reflection
of PaCQ. (3) There was no statistically significant change lung

compliance between time land time 2.

Conclusion:

During anesthesia, once normocapnia is achievddmatmal arterial blood
pressures, there is hardly any need to decreagiatien after induction of
controlled hypotension. That means that ETCO2 daé¢seflect changes in
PaCO2 because as P (a-ET) CO2 gradient is increRsg€tlD2 remains in
the clinically acceptable range the larger decresseETCO2 during

controlled hypotension is mainly due to the incesesthe Vd phys/Vt and
V/Q ratios.
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I ntroduction and Aim of the Work

| ntr oduction and Aim of the work

Ensuring safety in anesthesia is the anesthetist main task, especially during
certain types of operations that require specia techniques to facilitate the
surgical procedures.

For example, middle ear surgeries are microsurgeries that require the use of
deliberate hypotension; which is a deliberate reduction of the arterial blood
pressure by at least 20% of the baseline of the mean arterial blood pressure.
It is used to facilitate the exposure of the surgical field.

During deliberate hypotension, conventional monitoring of the patient may
be unreliable and requires special awareness of the anesthetist to the
expected physiological changes that accompany this technique.

Adequacy of ventilation must be continually evaluated, and quantitative
monitoring of carbon dioxide or volume of expired gas is strongly encour-
aged.®

End tidal carbon dioxide (ETCO2) is an indispensable monitor for ensuring
safety in modern anesthetic practice. Capnography is used clinically as an
estimation of arterial carbon dioxide tension (PaCO2).24

Normally the arterial to end tidal carbon dioxide difference (Pa-ET CO2)
gradient is less than 5 mmHg (approximately 3.6-4.6 mmHg) in healthy

awake patients?
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However, it is not reliable for determining the adequacy of ventilation during
low cardiac output because of the changes in the arterial to end tidal carbon
dioxide gradient which occur in these conditions.*

The end tidal carbon dioxide tension is decreased to a greater extent than the
arterial carbon dioxide tension. That leads to increase in the gradient
between them.*

The changes are due to aterationsin the ratio of physiologica dead spaceto
tidal volume (Vd phys/ Vt) and that of ventilation to perfusion V/Q ratio.?

These changes in the gradient between the arteria to end tidal carbon
dioxide may lead to erroneous resetting of the ventilator parameters to
maintain the normal value of the end tidal carbon dioxide tension and this

resetting leads to increase in the value of the arterial carbon dioxide tension.

Therefore, end tidal carbon dioxide tension must be corelated to the arterial
carbon dioxide tension to avoid hypercarbia that may lead to harmful effects
on the patient e.g. (delayed recovery, increased intracranial tension and
hypertension and tachycardia that lead to increased bleeding during

surgery).2 And those effects are unwanted during microsurgery.
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Hypothesis:

There are many of studies investigated the P(a-ET)CO2 gradient in different
situations e.q. effect of patient position during anesthesia®, during caesarean
section £, and during craniotomy £ . In this study we studied the ventilatory
requirements during controlled hypotensive anesthesia and the relationship
between changes in the perfusion and P(a-ET)CO2 gradient at steady state of

ventilation.

Aim of the Work:

The aim of the present study is to assess the following during controlled

hypotensive anesthesia for middle ear surgery:

1. The magnitude of changesin P (a-ET) CO, gradient.

2. Changes in the lung compliance as well as in the ratio of
physiological dead space to tidal volume (V dynyd/V).

3. To correlate between (ETCO,) and mean arterial blood pressure
(MAP) at steady state of ventilation.
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DELIBERATE HYPOTENSION

Definition of deliberate hypotension:
It is a deliberate reduction of the arterial blgdssure by at least
20% of the baseline of the mean arterial bloodgunes

Indications for deliberate hypotension:

Deliberate hypotension has many benefits in thiéoviing
condition:
1. To facilitate the surgical technique: control ofedding will
improve the operative condition in some types afrafior™:
a. Microsurgery: middle ear, and endoscopic sinusesyrg
b. Major cancer surgery: where bloodless operative
filed facilitates delineation of malignant from
non-malignant tissue and decreases blood losses.
c. In head and neck surgery: to help identification of
vital structures.
2. To reduce the need for blood transfusion: eithdpweer the
risk of its complication, or because of patienteatipn (e.g.
Jehovas witnesses).
3. To lessen the risk of vessel rupture by decreasitrgvascular
tension in vascular aneurysth.
4. In certain plastic operation: to decrease the apbeneath skin
flaps with improvement in wound healing and impmwesmetic

results.



