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ABSTRACT The aim of our study was to determine the ocular surface disorders in intensive care units patients, identi-
fying predisposing factors, assessing the effectiveness of eye care being practiced in intensive care units.

        A prospective study was done at intensive care, government general hospital, on 200 consecutive patients from 
May 2011 to October 2012.Of these, 65 patients had ocular surface problems. These were treated with simple meas-
ures like lid taping, topical application of lubricants and new method of preventive eye care that is usage of polyethyl-
ene covers as eye goggles which is most cost effective, to avoid complications like exposure keratitis, corneal ulcer etc.

Introduction
Intensive care units cater to patients with most serious in-
juries and illnesses, most of which are life threatening and 
need constant, close monitoring, support from specialised 
equipment and medication in order to maintain bodily 
functions. They are staffed by highly trained doctors and 
critical care nurses who are specialised in caring and treat-
ing the patients. Also intensive care unit setups are nidus 
for nosocomial infections.

Ocular surface problems are frequent in intensive care unit 
patients due to impaired ocular defence mechanisms, met-
abolic derangements and impaired mental status etc.  All 
these may lead to a wide array of eye problems like dry 
eye, conjunctivis, chemosis, keratitis, corneal erosions, cor-
neal ulcerations and exposure keratitis.

Materials and methods
Source of data: Study was done from May 2011 to Octo-
ber 2012, on 200 patients, who were admitted to medical, 
surgical, paediatric and neurosurgery intensive care units of 
Kurnool medical college. These patients were referred to 
department of ophthalmology either for ocular complaints 
or for routine ophthalmologic evaluation.  The study pro-
tocol was cleared by ethics committee of the institution.  
Data was collected from patients, relatives and from medi-
cal records which included demographic details like name, 
age, etc, details of intensive care unit admission like date 
of admission and number days of stay, diagnosis, reason 
for ophthalmic consultation. General examination was 
done and special attention given to level of consciousness 
using Glassgow coma score , mechanically ventilated or 
not and  presence or absence of sedation. A detailed bed 
side ocular examination was done including visual acuity 
testing, anterior segment examination, Schirmmer’s test, 
examination of the cornea after fluorascin staining with di-
rect ophthalmoscope using blue filter, microbiological in-
vestigations and fundus examinations in required patients. 

The presence of conjunctival xerosis, chemosis, congestion 
and mild mucopurulent discharge are considered as mild 
ocular surface disorders.  Presence of corneal involvement 
is considered as severe ocular surface problem.

After assessment of ocular condition, treatment was pre-
scribed based on severity. Lubricants were prescribed to 
conjunctival and corneal xerosis, antibiotics  and lubricants 
for conjuntival congestion and keratitis, lids were taped 
with  micro adhesive tape plaster and lubricants were pre-
scribed in cases of inadequate lid closure with no conjunc-
tival congestion and discharge. In case of inadequate lid 
closure with conjunctival congestion and keratitis polyethyl-
ene covers were used as eye goggles along with antibiot-
ics and lubricants.  Patients with severe ocular surface dis-
order were followed up daily and others once in two days 
and progress monitored until they were discharged and for 
one month after discharge.

Discussion
200 patients were studied, who were admitted in medical, 
surgical, paediatric and neuro surgery intensive care units 
of Kurnool medical college. Their ages range from 1 to 80 
years. Mean age 21.09 years and a standard deviation of 
20.50 years.  In our study the cause of admission into in-
tensive care units ranged from acute infections, complica-
tions related to systemic illnesses, trauma and related sur-
gical causes and poisoning. 20% of patients in our study 
were found to be ventilated and sedated. The level of 
consciousness of patients were assessed by the Glassgow 
coma scale, with a minimum score of 0- 3 (unconscious 
patient) to a maximum score of 15(patient is conscious).  
Of 200 patients 55 were found to have systemic illness, 
of which10 patients were diabetic,21 had hypertension,16 
had a combination of diabetes and hypertension,6 patients 
had a sezure disorder and 2 were known asthmatics., 46 
patients were found to had inadequate lid closure with ex-
posure of cornea and conjunctiva. In our study 65 patients 
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who were found to have ocular surface disorder, 22 pa-
tients had a mild ocular surface disorder and 43 had a se-
vere ocular surface disorder.  The results were higher when 
compared with the studies of H Imanaka et al, shows the 
difference in Indian scenario and lack of awareness regard-
ing basic preventive eye care in our intensive care units.

The following variables were statistically analyzed with 
the severity of the ocular surface disorder to assess their 
strength of association: 1.Number of days of stay in inten-
sive care unit 2. GCS Score 3.ventilatory status sedation4.
adequacy of lid closure and 5.presence of systemic illness 
like diabetes and hypertension. The incidence was 21.11% 
in those with Glassgow coma score of <11and 46.5% in 
those with score of <5 as noted by earlier studies.The in-
cidence was 64.1% in ventilated and sedated patients as 
compared to 24.84% in non-ventilated and non-sedated 
patients, the results were comparable with studies by Mer-
cieca et al. , as these patients are subjected to frequent 
tracheal suctioning, if proper precautions are not taken 
during suctioning, these secretions are likely to contami-
nate the eyes resulting in ocular surface disorders.  In 
our study the incidence was 78.2% i n patients with inad-
equate lid closure as compared with 25.3% in those with 
adequate lid closure,as constant corneal exposure leads to 
impairement of defense systems of the eye.  The incidence 
was found to be 47.2% in patients with associated system-
ic illness like diabetes, hypertension probably due to poor 
corneal sensitivity due to neuropathy. The incidence was 
high in patients admitted in neuro surgery intensive care 
unit, probably the priority being given only to improve the 
general condition of the patient.  And it was discovered 
that no routine evaluation of the ocular status was being 
performed nor preventive measures adopted in our inten-
sive care units. 

Among the 65 patients who were found to have ocu-
lar surface disorder, only 6(9.23%)patients had been 
diagnosed and given treatment by the primary physi-
cian,20(30.76%) were diagnosed but not treated adequate-
ly,39(60%)patients still remain undiagnosed, reflecting the 
gross inadequacy in promptly recognizing and managing 
ocular surface problems in critically ill patients.

Among 200 patients studied, 50 patients expired, 22 were 
discharged against medical advice, 18 were shifted to gen-
eral wards and110 were discharged after they were im-
proved.  Among 110, 65 patients turned for follow up.  A 
majority of these patients had no ocular surface disorders 
during their stay in intensive care unit and the others were 
those who were treated adequately.  Thus when managed 
adequately, by simple measures like lid taping, topical an-
tibiotics and lubricants can prevent ocular complications in 
critically ill patients, which can otherwise be vision threat-
ening.

SUMMARY AND CONCLUSIONS:
 The study was conducted for 1 year and 5 months and 
aimed to analyze the pattern of ocular surface disorders 
among critically ill patients, to identify predisposing risk 
factors and also attempted to evaluate the effectiveness 
of the eye care regimen being followed in our Intensive 
Care Units.  It was found that the commonest ocular sur-
face disorders detected were conjunctival manifestations 
like xerosis, congestion and muco purulent discharge and 
corneal manifestations like corneal xerosis and ulceration.  
The incidents of ocular surface disorders in our study was 
32.5% The high incidence and severity were  found to be 

associated with inadequate lid closure, a lower Glassgow 
score, presence of systemic illnesses , presence of ventila-
tion and sedation.  We also found that use of polyethylene 
covers (used as goggles) in patients with exposure kerati-
tis would be more helpful than lid taping as these goggles 
would help us asses the ocular movements and pupil re-
actions through them in addition to maintain a protective 
moist chamber for the eyes.  

Preventive eye care has been an overlooked aspect of 
care of critically ill patients.  Frequent inspection of eyes 
for prompt and adequate management is of utmost impor-
tance, even when survival of the patient is in doubt.  Vari-
ous preventive measures have been advocated by different 
authors > for the prevention of ocular disorders in critically 
ill patients, which included periodic examination of eyes, 
topical lubricants, polyacrylamide gels, taping of eye lids 
and moist chambers.    

The following measures would help in preventing ocular 
surface complications in critically ill patients:

 Regular inspection of the ICU patients, taping of the 
lids with micro-adhesive tape plaster or moist chamber 
to be provided to prevent exposure complications.  Topi-
cal antibiotics should be used in patients with conjunctival 
congestion, discharge and keratitis.  Unconscious and se-
dated patients would receive 2 to 4 hourly eye care.  Hand 
hygiene and wearing of gloves by the attending staff be-
fore performing eye care to prevent cross infections.  Tra-
cheal suctioning should take place from the side of the 
bed and should be done only after covering the patient’s 
eye and referral in a timely manner for any iatrogenic oph-
thalmic complications.

The following concluvsions are drawn from our study:
Ocular surface disorders are common in critically ill pa-
tients admitted in Intensive Care Units, The most frequent-
ly encountered ocular surface problems in these patients 
are conjunctivitis and exposure ketatitis, occur more com-
monly in those patients who are unable to close their lids 
completely, who are mechanically ventilated and sedated, 
in those with low levels of consciousness, and in those with 
severe systemic illness.  When detected on time and man-
aged promptly and adequately, ocular surface problems 
can be easily cured by simple and effective techniques like 
use of lubricants, antibiotics, taping of the eye lids and 
use of polyethylene goggles.  But when neglected and left 
untreated, these seemingly minor problems can lead onto 
serious complications like corneal ulceration, perforation 
and endophthalmitis resulting in significant visual loss. The 
key to the effective management is preventive eye care to 
be practiced by the medical and nursing staff of the inten-
sive care units, in coordination with the ophthalmologists.  
Preventive eye care includes routine and frequent exami-
nation of eyes of all patients admitted in intensive care 
units and adoption of measures like frequent application of 
ocular lubrications, taping of the eye lids and use of poly-
ethylene goggles in patients with inadequate lid closure.  
Use of polyethylene covers over the eyes would provide 
humid environment and a moist chamber, there by reduc-
ing the risk of dryness.  Also simplicity of application and 
easier maintenance (i.e. need not be applied every 2 to 4 
hrs as with lubricants) makes it the method of choice for 
preventive eye care in Intensive Care Unit patients.  These 
would also help visualization of the anterior segment and 
pupil reactions if there is gross exposure.  We would sug-
gest refinements like creating a chamber with in polyethyl-
ene covers to place a wet cotton swab to provide a moist 
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environment to prevent dryness and related complications.  
Temporal tarsorrhaphy also has a definite role in prevent-
ing exposure keratitis in required cases.

Table 1: Ventilatory status and sedation verses Ocular 
Surface Disorders

Ventilatory 
status

Ocular 
Surface

Nil

Order

Mild Severe
Total

Non venti-
lated 121 11 29 161

Ventilated
14 11 14 39

Total
135 22 43 200

 
[Chi-Square (X2 ) = 24.9,probability (P)<0.001]

Table 2: Ocular Surface Disorder Vs ICU admitted 

Ocular 
Surface

Nil

Order

Mild Severe
Total

MICU
83 10 28 121

NSICU
8 1 7 16

PICU
33 9 6 48

SICU
11 2 2 15

Total
135 22 43 200

[Chi square (X2   ) =10.8 ; P = 0.095]


