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ABSTRACT 

The article provides for the problem of choosing the optimal anesthesia option for acquired 

cataracts in the elderly and senile age with one or more somatic concomitant diseases, which 

requires a special approach to these patients in terms of preparation for surgery, choice of 

anesthesia and postoperative management. The main causes of disability in 15-20% of cases are 

visual disorders. Anesthetic aid in ophthalmology is an actual problem of modern medicine, 

which is due to the specifics of intraocular operations. 
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RELEVANCE 

Anesthetic in ophthalmology is an actual problem of modern medicine, which is due to the 

specifics of intraocular operations. 

The relevance of anesthesia in ophthalmology increases and due to the fact that more than half 

of patients who performed surgery patients are elderly [2, 5] having one or more somatic 

comorbidities, which requires a special approach to these patients in preparation for the 

operation, the choice of anesthesia and postoperative management. 

Hemodynamic disorders are one of the most important links in the pathogenesis of diseases of 

the eye. By providing anesthetic in surgical ophthalmology, it is crucial to incorporate a IOP, 

which is in direct proportion to the eye hemodynamics. The works of many authors [1, 4] 

indicate that the vascular factor is one of the most important links in the mechanism of change 

in intraocular pressure (IOP). 

 

OBJECTIVE 

To study the influence of the most commonly used anesthetics during retrobulbar blockade on 

microcirculation of eyes when ophthalmological operations. 

 

MATERIAL AND METHODS 

 The studies were performed in 115 patients operated with a diagnosis of cataracts (acquired). 

Patients performed the operation extracapsular cataract extraction, extracapsular cataract 

extraction with intraocular lens implantation (IOL EEC) and aphakia. 

The age of patients in the study groups ranged from 50 to 86 years. More than half (84 patients 

- 79.2%) of them were between 60 to 80 years. The median age was 69.6 + 5.3 years. The 

allocation of the patients on the floor of the 115 female patients were 70 (61%) and male patients 

- 44 (39%). 
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RESULTS AND DISCUSSION 

We studied 115 patients, 90 patients had comorbidities. It should be noted that the majority (81 

patients) stated on 2 or more concomitant diseases. The incidence of coronary heart disease 

(CHD) and essential hypertension (EH) prevailed over the rest of the co-morbidities (chronic 

pyelonephritis, chronic bronchitis, peptic ulcer, chronic hepatitis, diabetes, effects of acute 

stroke. All patients before admission to the hospital were subjected to clinical examination. 

Patients depending on the applied local anesthetic for retrobulbar blockade were divided into 

three groups. Group I consisted of patients who as a local anesthetic is used 2-4% procaine, in 

group II using 2-4% lidocaine, and in group III for conduction anesthesia used 0.5% bupivacaine 

solution. 

For the purpose of comparability of comparable groups, we consciously formed the group so that 

all the parameters were representation. 

To study the ocular hemodynamics using Doppler ultrasound (Doppler ultrasound), which 

carried them. Doppler ultrasound was performed on the ultrasonic «Kransbuhler» company 

DOPPLEROGRAPHY at a radiation frequency of 4 MHz and 8 in a continuous mode. 

The technique used to visualize blood flow in the central retinal artery (CRA). The following 

hemodynamic parameters were evaluated in a quantitative analysis: 

1.  Vs – maximum systolic blood flow velocity, cm / sec; 

2.  Vd - a finite diastolic velocity, it reflects resiliently-elastic properties of the arteries, cm / sec; 

3.  Ri - the index of circulatory resistance or resistance index (index Purcell), reflecting the 

increase in blood flow resistance in the blood vessels. 

All patients 30 minutes before surgery intramuscular premedication (diphenhydramine 0.1 mg 

/ kg, diazepam 0.25 mg / kg or droperidol 0,125mg / kg and non-narcotic analgesics) was carried 

out. 

Regional blockade in all the studied groups was performed according to the method proposed 

by J. Morgan, Michael C.(1998) (3). The volume of solution and concent ration dependent on the 

anatomical features of the eyeball and performed surgery. Thus in patients with 

endophthalmitis for the "elimination" of the eyeball, creating favorable conditions for the 

surgeon entered for retrobulbar anesthesia was in the range of 5 to 10 ml. And for patients with 

protrusion of the eyeball and the orbit of the smaller volume - from 3 to 5 ml. The average 

volume of the solution was 7.2 ± 0.4 mL. Facial nerve blockade we conducted by Lintu baths. 

We used 25G gauge needle with a blunt tip. Vkoly did in the lower eyelid between the middle 

and lateral thirds of the orbit (typically 0.5 cm medial to the lateral canthus). The patient is 

asked to look up above the tip of the nose, the needle is propelled by 3.5 cm towards the top of 

the muscle cone. Eliminating intravascular location using aspiration needle samples, the local 

anesthetic was injected, then the needle was removed. Retrobulbar block provides anesthesia, 

akinesis (immobility of the eyeball), and eliminated oculocephalic reflex. In the implementation 

of sedation, we are aware of the fact that it does not matter what kind of drug used and the dose 

as well as a deep sedation is contraindicated in ophthalmic interventions, because it increases 

the risk of apnea and involuntary movements of the patient during surgery. On the other hand, 

superficial sedation does not prevent discomfort when performing retrobulbar blockade. For 

sedation, we used all cases propofol. Depending on age and comorbidity using this drug in the 

dose 0.8 + 0.3 mg / kg to outside vibrations from 0.3 to 1.2 mg / kg, which is administered 
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intravenously in a bolus over 1-5 minutes. Further adjustment of the desired depth of sedation 

carried drip intravenous administration of the drug in doses of from 1.5 to 4.5 mg / kg / hr 

(average of 2.9 ± 0.2 mg / kg / h). For rapid deepening of sedation with an additional bolus of 10-

20 mg of propofol. 

Regardless of the method of sedation was conducted constant monitoring of respiration and 

oxygenation (pulse oximetry), control of blood pressure (BP) and heart rate (HR). And in 

patients with concomitant diseases of the cardiovascular system (CVS) - ECG monitoring. 

Qualitative and quantitative assessment of anesthetic eye under the action of local anesthetics 

were carried out on the change of intraocular hemodynamics. The activity of local anesthetics 

during regional anesthesia of the eyeball was evaluated by the presence of ptosis and lack of 

movement of the eyeball in all directions. 

Condition of the central retinal artery Doppler ultrasound in the studied patients. 

Many authors have noted the relationship of hemodynamics in the ophthalmic artery to the IOP 

and hydrodynamics. In connection with this present in this chapter an analysis of the results 

of regional hemodynamics in the studied groups of patients, as detailed study of hemodynamics 

of the eye is one of the objective parameters of the microvasculature. 

For the purpose of the comparative study of the effect of individual local anesthetics on 

hemodynamic parameters CAC, we compared the data studied in groups. If systolic blood flow 

in Group I before and after the anesthetic novocaine increased by 3.5%; then in groups II and 

III, where the anesthetic lidocaine and implemented by bupivacaine the figure is 13.8% and 

15.4%. The increase in end-diastolic velocity in the CACs, if compared in groups, before and 

after the blockade on the research stages, respectively, was 7.9%; 10.2% and 60.9%. When 

comparing the circulatory resistance index changes in the studied group notes the following: in 

group I decrease the tone of resistive vessels after anesthesia was 25% in groups II and III - 

37.5% and 55.5%, respectively. 

 

Hemodynamic CAC studied groups 

 

The studied group 

 

Hemodynamic  
Vmax, см/с Vmin, см/с Ri 

I Group 

(n=35) 

before anesthesia 11,3±0,5 3,8±0,2 0,80±0,01 

after anesthesia 11,7±0,5 4,1±0,3 0,62±0,01* 

II Group 

(n=30) 

before anesthesia 10,9±0,4 3,9±0,2 0,80±0,02 

after anesthesia 12,4±0,3* 4,3±0,4 0,50±0,03* 

III Group 

(n=50) 

before anesthesia 11,0±0,3 4,1±0,3 0,90±0,01 

after anesthesia 12,7±0,3* 6,6±0,2* 0,51±0,03* 

Norm 14,0±1,6 4,1±0,4 0,7 

Note: where * P<0,05. 

 

From the table above clearly visible unidirectional hemodynamic changes CAC caused by local 

anesthetics used by us, but the severity of these changes and the point of application of several 

different 
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When comparing the initial values Vmax, Vmin and Ri patients in all three groups with the 

normal values of these parameters, they are all statistically significant (P <0.05) were lower 

than what we have explained the age characteristics and the presence of ophthalmic 

pathologies. 

However, the actions of each of the local anesthetics used in the hemodynamic parameters 

studied CAC noted for their severity. So, if the systolic and diastolic blood flow velocity in 

patients of Group I after novocaine blockade a tendency to increase (P> 0.05), the tone of 

resistance vessels microcirculation significantly decreased (P <0.05) by 29%. Lidocaine resulted 

in slightly more pronounced changes in hemodynamic parameters studied CAC regarding 

novocaine. Vmax and Vmin in patients of Group II having increased after blockade by 13.8 and 

10.2%, respectively, exceeded the same indicators in the I group of patients by 10.3% (P <0.05) 

and 2.3% (P> 0 , 05). Statistically significant (P <0.05) greater lidocaine reduced the tone of 

resistance vessels of the retina eyes than novocaine. 

The most improved blood flow velocity and Vmax and Vmin during retrobulbar blockade with 

bupivacaine, which is 11.9% (P <0.05) and 53% (P <0.02) exceeded the same indicators of the 

patients in group I, respectively, and at 1, 6% (P <0.05) and 50.7% (P <0.05) in group II patients. 

Regarding the state of the tone of resistance vessels of the retina, the bupivacaine, reducing it 

to 55.5% compared to the initial values, has a stronger effect in comparison with the groups I 

and II by 33% (P <0.05) and 18% (P < 0.05), respectively 

 

СONCLUSIONS 

Thus, in its capacity, we studied anesthetics can be distributed in the following order: procaine 

- lidocaine - bupivacaine. It is known that the capacity of anesthetic depends on the solubility 

in fats: the higher the solubility of the anesthetic in the fats, the pronounced effect. In this case, 

if the solubility of novocaine in fats <1, then for lidocaine and bupivacaine, the figure is 4 and 

28. In the most blood flow is improved by retrobulbar blockade with bupivacaine, with respect 

to the use of novocaine and lidocaine. 

During the surgery, requiring a long-term deep anesthesia may be used 0.5% bupivacaine - a 

drug with strong anesthetic properties. Also it should be noted that the most improved blood 

flow during retrobulbar blockade with bupivacaine, which exceeded the same indicators in 

patients with Group I and II that proved Ultrasonic Doppler CAC. 
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