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ABSTRACT 

A total of 120 patients who were all anaesthetized for more than 90 minutes were given eye 
protection with paraffin-based oculentum simplex, Ph. Nord. 63, in one eye, and water-based 
four per cent methylccllulose in the other. Anaesthesia was conducted with halothane, or 
thiopentone and meperidine, or by a neurolept technique. Peri-ocular oedema and reaction in 
the conjunctiva resembling conjunctivitis was less pronounced after methylcellulose. 
When both paraffin-based ointment and halothane anaesthesia were used, there were signs of 
drug interaction, as the patients' conjunctivae were now distinctly red. In all three types of 
anaesthesia, methylcellulose produces a firm gluing of the eyelids with the result that the eye is 
not dried out and the eye is protected mechanically so that foreign bodies and corneal 
abrasions are avoided. There were no untoward effects of methylcellulose. It is concluded 
that methylcellulose four per cent provides better eye protection than paraffin during general 
anaesthesia. 
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IN ANAESTHETIZED PATIENTS there is a risk of  
eye damage caused by two factors.  Firstly, there 
can be corneal  abrasion because  the normal eye- 
lid reflexes are suppressed  and because  there is 
no percept ion of pain if something happens  to 
touch the eye. t,z,3 Secondly,  there is a risk of 
drying of  the cornea  4 especially as the product ion  
of tears  is decreased during general  anaesthesia ,  s 
Both  may lead to a prot rac ted  eye disability or 
even  to bl indness. t '3  The risk is p ronounced  if the 
anaes thet i s t  cannot  see the eyes,  as in an opera-  
tion where the pa t ien t ' s  face is turned away or 
covered  by drapes.  In such cases it is r ecommen-  
ded to put a drop of oil or some paraffin-based 
o in tment  into the conjunct ival  sac before or  
immediately  after  the induction of  anaes thes ia .  2,s 
However ,  it is c o m m o n  to see patients  with 
swollen,  red itching eyes  the day af ter  the anaes-  
thetic even if protect ive  o in tment  has been ap- 
plied. It must  therefore  be ques t ioned whe the r  
convent ional  paraffin o in tments  are ideal. Norn 6 
invest igated awake pat ients  and r ecommended  
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that  paraffin should not be used in the eye, as it 
breaks  down the precorneal  film which normally 
protects  the cornea  from drying out. In an in vitro 
study we found that  ha lo thane  is dissolved 40 
t imes as easily in paraffin eye o in tment  as in 
water-based o in tment  consis t ing of  four per cent  
methylcel lulose.  Theoret ical ly ,  under  halothane 
anaes thes ia  there  is a risk of  getting a huge 
concent ra t ion  of  halothane in the eye when it is 
t reated with paraffin ointment .  7 If  this happens ,  
ha lothane may irritate the conjunct ivae  and the 
eyes  will become  red. Halo thane  does not nor- 
mally irritate mucous  m e m b r a n e s )  but it might 
do so if the concen t ra t ion  and the exposure  time 
are increased.  The purpose  of  this invest igat ion 
was to supplement  our  in vitro study to see if 
clinical symptoms  deve loped  in the eye reflecting 
the s trong affinity of  ha lo thane  for paraffin. We 
chose to make a compar i son  with methylcel lu-  
lose which,  in our  in vitro study, practically did 
not dissolve halothane.  7 

Others  have ment ioned  methylcel lulose as a 
protect ive  agent  during anaes thes ia ,  5"9 but  the 
0.5 per cent  solution used was not very  efficient, 
as it was so thin tha t  it ran out  of  the eyes  too 
fast. s 

In a pilot s tudy we found that  four per  cent  
methylcel lulose remained in the eye, so it was 
possible to compare  it with our usual paraffin- 
based  eye o in tment ,  oculentum simplex,  Ph. 
Nord.  63 ~~ which cor responds  with the eye 
o in tments  most  used for all purposes .  
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METHODS AND MATERIAL 

The investigation included all patients oper- 
ated upon during three months in the depart- 
ments of general surgery, jaw surgery, plastic 
surgery and orthopedic surgery, when the anaes- 
thesia was expected to last 90 minutes or more. 
Informed consent was obtained from each pa- 
tient. 

The series investigated consisted of 120 pa- 
tients. Forty-five were adult males, 71 adult 
females and four were children under 12 years of 
age. Patients ranged in age from 15 days to 90 
years, with only one under four years of age. 

Twelve patients selected in advance by a 
randomization procedure had both eyes treated 
with the same ointment, either paraffin based (7 
cases) or water based (5 cases), and constituted a 
"null group". The remaining 108 patients had 
their two eyes treated with different ointments, 
and constituted a "main group". Two were 
excluded because of preceding eye disease, four 
because of incomplete anamnesis and three be- 
cause the operation did not last 90 minutes. No 
operation on the head was included except oper- 
ations on the teeth and the mandible. The pa- 
tients all had tracheal intubation but the tube was 
not allowed to draw the lace awry. All patients 
were lying in a neutral position on their backs. 
The faces were not covered. The anaesthetist 
was not allowed to open the patient's eyes during 
the anaesthetic. 

Two types of ointment of the same colour and 
consistency were prepared and randomly coded. 
One was the water-based methylcellulose tour 
per cent (W), 7 the other a clear paraffin-based 
ointment, oculentum simplex, Ph. Nord. 63 (p)~o 
consisting of liquid paraffin 20 per cent and 
yellow soft paraffin 80 per cent. 

The anaesthetist applied the ointment into the 
conjunctival sacs immediately after tracheal in- 
tubation. A doctor studied the eyes of the pa- 
tients 85-95 minutes later. In all tests the two 
eyes of the same patient were compared. The 
following parameters were investigated in the 
order mentioned: 

Oedema t: The back ends of two hard cannulae 
were pressed against the margo infraobitalis, 
compressing the skin. The side showing more 
persistent skin depression was judged to have 
greater oedema. 

Gluing of the eyelids: The eyes were now 
opened, and it was noted which eye was most 
difficult to open. 

Pink eyet: A possible difference in the degree 
of conjunctival injection was noted. 

The nurse in charge of the recovery ward 
checked the patients one hour after arrival in the 
recovery ward. The following three parameters 
were noted: 

Oedema2: The possible difference in the de- 
gree and oedema of the eyelids was assessed by 
inspection only. 

Pink Eye2: Any difference in conjunctival 
injection in the two eyes was noted. 

Blurred vision: Patients over four years of age 
were asked if vision was blurred in one eye or the 
other. 

Premedication: Premedication was meperi- 
dine and atropine or morphine and scopolamine, 
occasionally in combination with a small dose of 
diazepam. 

Anaesthesia: Anaesthesia was conducted with 
halothane, or thiopentone and meperidine or by a 
neurolept technique. For purposes of compari- 
son of the occurrence of ocular symptoms the 
patients were divided into a group which had 
halothane and a group without halothane (Table 
I). Scavenging of the anaesthetic gases was 
always done according to the requirements of the 
Danish law. 

RESULTS AND STATISTICS 

The primary results are shown in Table I. 
It was shown that a high incidence of complica- 

tions is related to and caused by the use of the 
hydrophobic paraffin-based ointment. It was 
demonstrated that halothane does in fact have an 
effect on the occurrence of pink eyes. 

The proportion of patients expected to benefit 
by a general change-over from P to W may be 
estimated. The results of such calculations are 
given in Figure I. Corresponding to all paramet- 
ers W was better than P, but the advantage of W 
was not of the same magnitude in all the paramet- 
ers. W > P per cent on the curve expresses how 
many patients in a population are expected to be 
advantaged by using W instead of P. 

DISCUSSION 

The oedema of the eye surroundings after 
about 90 minutes of anaesthesia was not always 
very distinct immediately, but by the method 
used it was demonstrated that 84 per cent of the 
patients had less oedema with W as compared to 
P. 
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TABLEI 

Symptoms most pronounced 
in the eye treated with 

Identical 
Symptoms Halothane Paraffin Methylcellulose both eyes 

Oedemal + 44 I 18 
- 3 4  I 10 

Oedema2 + 28 3 32 
~' 20 1 24 - 

P i n k  eyet + 34 2 27 
- 7 1 37 

Pink eye~ + 12 2 49 
- 8 5 32 

Blurred vision + 6 1 56 
- 10 0 34 

Number of patients showing symptoms indicated with each eye ointment with 
(+) and without ( - )  halothane. Total patients 108. 
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FIGURE 1 In all tests four per cent rnethylcellulose 
(W) was better than paraffin (P). % Ptt. W > P 
expresses the degree of advantage of using W instead of 
P. All patients will get better gluing of the eyelids by 
using W. 

In all cases,  W glued the eyelids and the cilia 
together  more firmly than did P. The  gluing is a 
great advantage as evapora t ion  from the eye is 
p reven ted  and foreign bodies cannot  en ter  the 
eyes. Externally a firm crust  is formed,  binding 
the cilia to the skin; but  internally on the bulbus 
oculi side of the eyelids W is smooth.  I f  the 
sealing is broken,  for example if the eye is opened 
during anaesthes ia ,  some extra  o in tment  must  be 
applied to the eye to restore the gluing effect. 

After  90 minutes  of anaes thes ia  the eyes were 

opened.  The gluing of  the eye t reated with W was 
very evident ,  so there was no longer much doubt  
about  which eye was t reated with W. Conse-  
quently,  the judgement  of the colouring of the 
eyes was not free of  bias. However ,  the clinical 
compar ison  was made as correct  as possible.  W 
was found to be 15 per  cent  be t t e r  than P when  
halothane was not given, but 63 per cent  be t te r  
when halothane was used. It is likely that  the 
injected conjunct iva  is a result  of  drug interact ion 
be tween  halothane and paraffin. One might sup- 
pose that  ha lothane gets into the o in tment  from 
the blood vessels  and is retained in the o in tment  
in a concent ra ted  solution. The  halothane could 
not come from pollution of the air in the room as 
all the pat ients  were in tubated  and effective gas 
scavenging equipment  was used. In an in vitro 
study, we have shown that  ha lothane is very 
quickly dissolved in a concen t ra ted  form in paraf- 
fin, but not in methylcel lulose.  7 This phenom-  
enon seems to have clinical re levance.  

One hour  after  awakening  from anaes thes ia  
there was no longer any drug interact ion,  but W 
was still be t te r  than P in 10 per  cent  of  the 
patients.  

The oedema was assessed  by inspect ion only 
in the recovery  ward. When P was used, there 
was marked  oedema,  

Blurred vision is more difficult to interpret ,  as 
this pa ramete r  depends  on the pa t ien t ' s  subjec- 
tive feelings and many of them were more or  less 
confused one hour  after  anaes thes ia  and, in one 
case,  too young to answer .  Still W was felt more 
comfortable  than P, but  after  ha lothane the ad- 
vantage was not so pronounced .  
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CONCLUSIONS 

The investigation shows that the water-based 
rnethylcellulose four per cent offers better pro- 
tection of  the eyes during general anaesthesia 
than the paraffin-based oculentum simplex, 
Ph.Nord. 63. There is less oedema of the eye 
surroundings and less redness of the conjunc- 
tivae both during and after the anaesthesia. The 
most distinct conjunctival injection is seen when 
halothane anaesthesia and paraffin-based oint- 
ment are administered. This combination should 
therefore probably be warned against. Long 
lasting harmful effects of paraffin after anaesthe- 
sia have never  been described; it is used daily in 
many countries both for protection of eyes and 
as a base for eye medication such as antibiotics. 

There was no difference in the symptoms of 
drug interaction in the patients who received 
neurolept analgesia and in those who had thio- 
pentone anaesthesia. The most important advan- 
tage of w is that it keeps the eyelids firmly closed 
by gluing. 

A further advanlage is that, using methylcel- 
lulose, isotonic saline is added to each eye 7 to 
supplement the amount of tears that is otherwise 
decreased because of  the anaesthesia itself, s 

No side effects of  methylcellulose four per cent 
were seen. There will hardly be any as the drug is 
not absorbed through and does not influence the 
skin and mucous membranes.  For  many years 
methylcellulose eye drops have been used sev- 
eral times daily without problems in patients with 
decreased tear production. T M  During anaes- 
thesia the patients '  eyes should be treated with 
methylcellulose four per cent in all cases where 

the patient tends to sleep with the eyes not closed 
spontaneously and when the anaesthetist cannot 
observe the eyes constantly. 
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RI~SUM~: 

On a evalu6 sur 120 patients anesthdsids pour au moins 90 minutes la protection oculaire 
accord6e par une application de paraffine Ph. Nord. 63, duns un oeil alors que de la 
m6thylcellulose 5, 4% en solution aqueuse 6tait appliqude duns I'autre. On a atilis6 l'anesth6sie 
5. l'halothane ou au thiopentone associ6 h la meperidine, ou une neuroleptanesth~sie. 
L'oed~me pdri-occulaire et la traction conjonctivale ont 6t6 moins marqu6s avec l'emploi de 
la m6thylcellulose. Lorsqu'on associait I'onguent 5, base de parraffine ~ I'anesth6sie 
l'halothane, on a not6 des signes d'interactions m6dicamenteuses manifestoes par une 
rougueur importante de la conjonctive. Pour les trois types d'anesthdsie, la m6thylcellulose a 
produit un accolement ferme des paupi~res de sorte que I'oeil ne s'est pas ass6ch~ e ta  6t6 
prot~g6 des corps dtrangcrs et dcs abrasions de la corn6e. La m6thylcellulose n'a pas produit 
d'effets secondaires. Les auteurs en concluent que la mdthylcellulose fi 4 pour cent produit 
une meilleure protection occulaire que la paraffine pendant l'anesth6sie g6n6rale. 


