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Tear Evaporation Rates in Sjogren Syndrome and
non-Sjogren Dry Eye Patients

t

1

EIKI GOTO, YUKIHIRO MATSUMOTO, MIZUKA KAMOI, KOJI ENDO, REIKO ISHIDA, MURAT DOGRU,
MINAKO KAIDO, TAKASHI KOJIMA, AND KAZUO TSUBOTA

® PURPOSE: To reinvestigate tear evaporation rates in
Sjogren syndrome (SS) and non-Sjégren (non-SS) dry
eye patients with a recently reported ventilated chamber
evaporimeter system.

® DESIGN: Prospective case-control study.

® METHODS: A ventilated chamber evaporimeter system
was used to measure tear evaporation rates. A DR-1
camera (Kowa, Nagoya, Japan) was used for tear lipid
layer interference image acquisition. The Yokoi severity
grading system was used for DR-1 image evaluation.
Twenty-four aqueous tear deficiency (ATD) eyes of 21
consecutive patients with SS were studied (SS ATD
group). Twenty-one ATD eyes of 12 non-SS patients
(non-SS ATD group) were examined as control subjects.
® RESULTS: Tear evaporation rates of the SS ATD group
(5.9 = 3.5 [1077 g/em? per second]) were significantly
higher than those of the non-SS ATD group (2.9 = 1.8
[1077 g/em?* per second]; P = .0009). The severity
grading of DR-1 tear interference images of the SS ATD
group was significantly higher (P = .03), along with
significantly worse meibomian gland expressibility and
vital staining scores, compared with those of the non-SS
ATD group.

® CONCLUSIONS: Tear evaporation rates were higher in
eyes of the SS ATD group compared with the non-SS
ATD group. Tear evaporation assessed in conjunction
with tear lipid layer findings and meibomian gland ex-
pressibility provides an increased understanding in the
differential diagnosis of dry eye states. (Am J Ophthal-
mol 2007;144:81-85. © 2007 by Elsevier Inc. All rights

reserved.)

Lemp, tear evaporimetry to describe evaporative
water loss from the ocular surface has been con-
sidered as an important examination to differentiate the
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types of dry eye in addition to the basic Schirmer I test.12
The ocular surface tear film consists of lipid, aqueous, and
mucin layers. The tear film spreads across the ocular
surface by blinking and drains mainly into the nasolacrimal
duct, with the remainder evaporating into the air. The
mucin layer is secreted by the goblet cells and the ocular
surface epithelium, aqueous components are secreted from
the lacrimal gland, and the lipid layer is formed by secreted
meibomian lipids that act to suppress excessive tear evap-
oration by covering the aqueous tear layer.34

In dry eye, tear evaporation has been considered to be
important because the ratio of tear evaporation in total
tear flow is increased compared with that of normal
subjects.> Previous tear evaporation reports in aqueous tear
deficiency (ATD) dry eyes have revealed inconsistent
results by several groups, sometimes higher6? or sometimes
lower8-10 than the normal values.

We recently reinvestigated the tear evaporation rates in
normal subjects and meibomian gland dysfunction (MGD)
patients using the new ventilated chamber evaporimeter
system.!? As the meibomian gland lipid expressibility
worsened, tear evaporation rates showed an increase under
normal aqueous tear secretion. Thus, we thought that the
comparison of tear evaporation rates of ATD dry eyes in
patients with and without Sjégren syndrome (SS) were
intriguing and warranted further investigation. Herein, we
report tear evaporation rates of ATD dry eyes in patients
with SS and ATD dry eyes in patients without SS using
our new evaporimeter system which uses a ventilated
chamber.!! Tear interferometry to evaluate the precorneal
tear lipid layer condition was performed simultaneously
using the Yokoi semiquantitative grading system!2!3 and
lipid layer thickness quantification system.!* The signifi-
cance of this method and findings are discussed.

METHODS

® SUBJECTS: In the subspecialty clinic of Tokyo Dental
College, Ichikawa General Hospital, 24 ATD eyes of 21
consecutive patients with SS were studied (SS ATD group:
one male and 20 females; mean age, 55.8 = 13.1 years).
Twenty-one ATD eyes of 12 non-SS patients (non-SS
ATD group: three males and nine females; mean age, 51.9 *
17.2 years) were examined as control subjects. SS patients
were diagnosed using the criteria of Fox and Saito.!* The
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