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A Pilot Study of Changes in Tear Film Short-term Dynamics with Infrared
Imaging after Phacoemulsification
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Purpose: To evaluate the short-term changes in tear film dynamics with non-invasive infrared imaging measurement before and
after cataract surgery as a pilot study.

Methods: Seventeen eyes of 17 patients without preoperative dry eye were enrolled in this study. Non-invasive keratograph tear
break-up time (NIK-TBUT) and non-invasive keratograph tear meniscus height (NIK-TMH) were measured before and 1 day, 1
week, and 1 month after cataract surgery using a keratograph.

Results: The mean patient age was 64.47 + 10.28 years, and 78.95% were female. Although the mean postoperative 1 day
NIK-TBUT-first value was not significantly different from the preoperative value, the mean postoperative 1 week and 1 month
NIK-TBUT-first values were significantly lower than preoperative values (p < 0.05). The postoperative 1 day, 1 week, and 1
month NIK-TBUT-average and the NIK-TMH values were not different from preoperative values.

Conclusions: Our study showed that cataract surgery can lead to tear film instability. And it is important to determine the
long-term outcomes of surgery and whether NIK-TBUT and NIK-TMH correlate with slit lamp examination tear break-up time
(SLE-TBUT) and slit lamp examination tear meniscus height (SLE-TMH).
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Figure 1. Screenshot of output window of Keratograph 5M for the left eye of a patient. Left panel: a dynamic video recording cap-
tures the process of tear break up. Upper right panel: the total break-up areas during the time when the eye was open. Lower right
panel: In the patient, non-invasive Keratography break-up time first (NIKBUT-first) is 4.7 seconds, non-invasive Keratograph
break-up time-average (NIKBUT-average) is 8.6 seconds and automatic dry eye classification is level 1.

396



-ANF 9 : HEH

#lo A* Keratograph (Oculus Keratograph 5M; Oculus,
Wetzlar, Germany)E ©]-8-5}0] =54 13| A| 7Htear break-
up time, TBUT), +=52] w]=0|(tear meniscus height, TMH)
S4<S Ad¥stkeh

Keratograph+ 880 nm Ze|Xo 2 Zhulo] ZA|E ¢
AZ(Placido disk)®] T2 woFe] G ]Fo] ol
S omABtste] Bt HH|E w29 wiol
(TMH), F=E9 7 A|ZHTBUT), wb}o]E-A(Meibommian
gland) o|u| &G} oftje} 5G4t o] 8dto] oFZel W

~ 1= 8
ah2 AT 4 ek

60% dFele o Al

AZE EHE 28 97s] % 9 gl T BT 8
=3 HE 5= Qs AR S mEae] HekE |4stet
9tk Keratograph®] =1t 7} £ZEg o} 360°9] 9k
T EAE 24749 w2 e mk 158 o oih,
L oh] 870 A9HS 1ol s7e] Mago R o
A|E-315}10] break-up unitS THEAT 2} break-up unit®)
BUT A5 UESLL, FaMolA mvhd Jeja 25
802 245 BUTS] 578 olulgich AZES el 4
o2 mEdo] s 9A, A7), 22al AR o
gow |2stgrt. %7 R 574 non-invasive
Keratograph tear break-up time first, NIK-TBUT-first) 7}
A AgoR wguo] BIHE A7 Yephgon, 3
o F==19 33 A7 Hnon-invasive Keratograph tear break-up
time average, NIK-TBUT-average)> H= 199 +=&Eu
wt| A7k Fate UrER )ltk(Fig. 1). == wWzol(non-
invasive Keratograph tear meniscus height, NIK-TMH)+=
55 7P ST Ao ® T2 Mo Aol fiRIRE
£ selel 2 Aolo] FolE SAelStiFig. 2.

£

Keratograph SM. The TMH was measured perpendicular to
the lid margin at the pupil center.
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Table 1. Demographic and clinical data of subjects enrolled in
this study

Study group
No. of patients 17
Age (years) 64.47 + 10.28
Gender (male:female) 4:13
Initial NIKBUT-first (sec) 10.74 + 4.20
Initial NIKBUT-average (sec) 14.11 + 3.60
Initial NIK-TMH (mm) 0.37 £ 0.15

Values are presented as mean + SD unless otherwise indicated.
NIKBUT = non-invasive Keratograph break-up time; NIK-TMH
= non-invasive Keratography tear meniscus height.
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Table 2. Changes of Non-invasive Keratograph tear break-up time-first & average (NIKBUT-first & average), Non-invasive
Keratograph tear meniscus height (NIK-TMH) over time in the patients

Parameter of Keratograph Preoperative day

Postoperative day

1 day 1 week 1 month
NIKBUT-first (sec) 10.74 + 4.20 10.79 + 4.91 6.39 + 3.77 5.87 +2.79
p-value” 0.97 <0.05 <0.05
NIKBUT-average (sec) 14.11 + 3.60 14.59 + 4.38 1127 +5.21 11.28 + 5.52
p-value” 0.70 0.36 0.57
NIK-TMH (mm) 0.37 + 0.15 0.35 + 0.20 0.31 + 0.16 0.30 + 0.13
p-value’ 0.58 0.16 0.09

Values are presented as mean + standard deviation otherwise indicated.

*p—values were calculated using paired 7-test, compared with preoperative day value.
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