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HOME ASSESSMENT OF TREND OF DIURNAL FLUCTUATION OF 
INTRAOCULAR PRESSURE BY REBOUND TONOMETRY IN GLAUCOMA 
PATIENTS 

Y Hsiao1,2, I Tsai1, C Tsai1,3

1Ophthalmology, Taipei City Hospital, 2Medical College, 3Institute of Public Health, National 
Yang Ming University, Taipei, Taiwan, Republic of China

Purpose
Intraocular pressure (IOP) is a well-known treatable risk factor of glaucoma. Ophthalmolo-
gists nowadays often rely on a single office IOP measurement of a patient to make decisions. 
Diurnal intraocular pressure (IOP) fluctuation has been suggested as an independent risk 
factor for glaucoma and disease progression. The purpose of this study is to evaluate the 
application of intraocular pressure (IOP) using Icare Home rebound tonometer at home by 
patient and their caregivers and to assess acceptability and accuracy of self-tonometry in 
glaucoma patients.

Methods
This study was a prospective study measuring intraocular pressure (IOP) using iCare Home 
tonometer at home by the patients in a medical center. We recruited 48 glaucoma patients 
and they received training education at an ophthalmology clinic to measure intraocular 
pressure (IOP) at home by Icare Home tonometer (Finland). IOP readings by Icare Home to-
nometer were collected and the diurnal variation curves of IOP of the patient were recorded 
to evaluate the effectiveness of anti-glaucoma medication. Patients recorded their IOP five 
times a day, at the following time points: 7:00~10:00, 11:00~13:00, 14:00~17:00, 18:00-21:00, 
and 22:00-24:00. Detailed ocular examinations were performed including best corrected vi-
sual acuity, refractive error, severity of glaucoma and visual field defect. We will exclude 
patients with suspect infectious disease, and underwent recent surgery. Questionnaires re-
garding preference and acceptability of the self-tonometer were used to evaluate patients’ 
perception. Factors associated with acceptance and assessment in IOP measurement at 
home were recorded for analysis.

Results
Total 45 patients with clinical diagnosis of glaucoma were recruited, and total 41 cases were 
corrected for analysis. The average age of participants was 45.2 years old. Regarding diur-
nal IOP change, the distribution of peak IOP in 24 hour was 56.1% in the morning, 24.4% at 
noon, 4.8 % in the afternoon, and 14.6% in the evening. The distributions of trough IOP were 
4.9 % in the morning, 65.9% at noon, 12.2% in the afternoon, and 17% in the evening. 

Conclusions
The rebound tonometer was well tolerated and successfully used by patients themselves 
at home, and in selected glaucoma patient home use provided valuable information that 
either verified adequate glaucoma control or dictated further surgical intervention. Future 
studies will be helpful in further defining the clinical role for home tonometry in the ma-
nagement of glaucoma.

References
1.	 Bengtsson B, Leske MC, Hyman L, Heij A. Fluctuation of intraocular pressure and glauco-

ma progression in the early manifest glaucoma trial. Ophthalmology 2007; 114(2):205-
209



FP

RF

P

I

Poster Abstracts

184

9th World Glaucoma E-Congress (WGC-2021) - Abstract Book

2.	 Asrani S, Zeimer R, Wilensky J, Large diurnal fluctuations in intraocular pressure are an 
independent risk factor in patients with glaucoma. J Glaucoma 2000; 9 (2) :134-142

3.	 Hsiao YC, Flemmons MS, Dzau J, Asrani S, Jones S, Freedman SF. Home tonometry for 
management of pediatric glaucoma. Am J Ophthalmol. 2011;152(3):470-478

4.	 Magacho L, Toscano DA, Freire G, Shetty RK, Avila MP. Comparing the measurement of 
diurnal fluctuations in intraocular pressure in the same day versus over different days in 
glaucoma. Eur J Ophthalmol. 2010;20(3):542-5

5.	 Baskaran M, Kumar RS, Govindasamy CV, Htoon HM, Wong CY, Perera SA, Wong TT, Aung 
T. Diurnal intraocular pressure fluctuation and associated risk factors in eyes with angle 
closure. Ophthalmology. 2009;116(12):2300-4.

6.	 Loe wen NA, Liu JH, Weinreb RN. Increased 24-hour variation of human intraocular pres-
sure with short axial length. Invest Ophthalmol Vis Sci. 2010 ;51(2):933-7.

7.	 Kageyama M, Hirooka K, Baba T, Shiraga F Comparison of ICare Rebound Tonometer 
With Noncontact Tonometer in Healthy Children. J Glaucoma. 2010 Feb

8.	 Poostchi A, Mitchell R, Nicholas S, Purdie G, Wells A. The iCare rebound tonometer: com-
parisons with Goldmann tonometry, and influence of central corneal thickness. Clin Ex-
periment Ophthalmol. 2009 Sep;37(7):687-91

9.	 Schreiber W, Vorwerk CK, Langenbucher A, Behrens-Baumann W, Viestenz A. [A
1.	 comparison of rebound tonometry (ICare) with TonoPenXL and Goldmann applanation 

tonometry] Ophthalmologe. 2007 Apr;104(4):299-304.
10.	Sahin A, Basmak H, Niyaz L, Yildirim N. Reproducibility and tolerability of the ICare re-

bound tonometer in school children. J Glaucoma. 2007 Mar;16(2):185-8.
11.	Etsuo Chihara, Assessment of True Intraocular Pressure: The Gap Between Theory and 

Practical Data, SURVEY OF OPHTHALMOLOGY, 53(3),MAY–JUNE 2008
12.	Pakrou N, Gray T, Mills R, Landers J, Craig J. Clinical comparison of the Icare tonometer 

and Goldmann applanation tonometry. J Glaucoma. 2008 Jan-Feb;17(1):43-7
13.	Brusini P, Salvetat ML, Zeppieri M, Tosoni C, Parisi L. Comparison of ICare tonome-

ter with Goldmann applanation tonometer in glaucoma patients. J Glaucoma. 2006 
Jun;15(3):213-7

14.	Fernandes P, Díaz-Rey JA, Queirós A, Gonzalez-Meijome JM, Jorge J. Comparison of the 
ICare rebound tonometer with the Goldmann tonometer in a normal population. Opht-
halmic Physiol Opt. 2005 Sep;25(5):436-40.11

15.	Diaz A, Yebra-Pimentel E, Resua CG, Gilino J, Giraldez MJ Ophthalmic Physiol Opt. 2008 
Jan;28(1):29-34. Accuracy of the ICare rebound tonometer in glaucomatous eyes with 
topical ocular hypotensive medication.

16.	Munkwitz S, Elkarmouty A, Hoffmann EM, Pfeiffer N, Thieme H. Comparison of the iCare 
rebound tonometer and the Goldmann applanation tonometer over a wide IOP range. 
Graefes Arch Clin Exp Ophthalmol. 2008 Jun;246(6):875-9




