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[ Abstract] Objective To measure and analyze the corneal biological parameters of Tibetan junior middle
school students who have lived in Mozhugongka County of Lhasa city for a long time. ~Methods A cross-sectional

study was performed. The basic information including gender, age and grade of 1 784 Tibetan junior high school
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students who have lived in Mozhugongka County of Lhasa city for a long time was collected ,and the corneal biological
parameters were measured in May,2020. The available data of 690 students were obtained in this study. Unilateral eye
of each subject was randomly selected for statistical analysis using computer random number method. Three hundred
and forty-five right eyes and 345 left eyes from 366 males and 324 females were included. There were 461 eyes from
students aged 12 to 15 years, and 229 eyes from students aged 16 to 20 years. Sirius 3D corneal topography and
anterior segment analysis system were used to measure the thinnest corneal thickness (TCT) , central corneal thickness
(CCT) , anterior chamber depth ( ACD) ,iridocorneal corneal angle, simulated K1 and simulated K2, thinnest point
position. Histogram and Q-Q chart were used to assess the distribution of continuous variables except the thinnest point
position of cornea. The differences in biological parameters were compared between males and females, 12—-15 years
group and 16—20 years group as well as right eyes and left eyes. The literature of corneal biological parameters from
other ethnic group was reviewed and compared with the Tibetan subjects. This study complied with the Declaration of
Helsinki and was approved by an Ethics Committee of Tibet Hospital (No. QZYY2019-IRBPJ-21). Results The
ACD of the right eye of the students was (3.31+0.27) mm,which was significantly greater than (3.26+0.26)mm of
the left eye (¢t =0.745, P =0.012). Mean TCT, CCT, iridocorneal angle, simulated K1 and simulated K2 were
(504.99+30.73) wm, (509. 10+35. 82) um, (47.45+5.70)°,(43.15+1.89) D, and (44.16+2.29) D of the right
eye,and thoes of the left eyes were (503.34+29.22) pm, (508. 36+28.75) um, (47.86+5.88)°,(43.06+1.40)D
and (44.16x1.53) D, respectively, with no significant differences between the right and left eyes (all at P>0.05).
The ACD and iridocorneal angle were significantly greater,and the simulated K1 and simulated K2 were significantly
smaller in males compared with females (all at P<0.05). There were no significant differences in TCT and CCT
between males and females ( both at P>0.05). The corneal biological parameters were not signficantly different
between different age groups (all at P>0.05). The thinnest point of cornea distributed mainly at inferior temporal
quadrant zone for the right eyes, and superior temporal quadrant zone for the left eyes. = Conclusions Corneal
biological parameters of Tibetan junior high school students in high altitude areas might be different from those of other
ethnic students. Ophthalmologists should pay attention to this population in diagnosis and treatment of corneal diseases
and refractive error.
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Figure 1 Distribution of corneal biological parameters (n = 345)

simulated K1 and K2 of included eyes were in accord with normal distribution

chamber depth

*1

Q-Q diagram and histogram showed that TCT, CCT, ACD, iridocorneal angle,

T B R 51 18] % £ IR £ 4 F S # b % (mean=SD)

TCT ;thinnest corneal thickness; CCT ;central corneal thickness; ACD ; anterior

Table 1 Comparison of corneal biological parameters between different eyes of subjects ( mean+SD)

Hie 5] 184 TCT(pm) CCT(pm) ACD(mm) U R A R e 1 () Bl K1(D) B K2(D)
AR 345 504.99+30. 73 509. 10+35. 82 3.3120.27 47.45+5.70 43.15x1.89 44.16x2.29
ZENR 345 503.34£29. 22 508.36+28.75 3.26+0.26 47.86%5. 88 43.06+1.40 44.16x1.53
8 0.720 0.297 0.745 0. 366 0.176 0.327
P 0. 472 0.767 0.012 0. 400 0.500 0.999

T (ML A ¢ F i)

Note : ( Independent sample ¢ test)

TCT 5 fog M7 JEJ3E 5 CCT 2 ffy v B2 5 ACD i) B R

TCT :thinnest corneal thickness; CCT:central corneal thickness; ACD :anterior chamber depth
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Table 2 Comparison of corneal biological parameters between different genders of subjects (mean+SD)

gasill MR 2 TCT(pm) CCT(pm) ACD (mm) U A REE S A () B K1(D) B K2(D)
Bk 366 505. 13+30. 92 509.27+35.53 3.320.25 48.18+5. 89 42.87x1.47 43.89x2.27
/i 324 503.0728. 88 508. 12+28. 63 3.25+0.27 47.03+5. 61 43.37+1.83 44.46+1.43
Xl 0. 901 0. 463 3.514 2.616 -3.946 -3.927
P 0. 368 0. 643 0. 001 0. 009 0. 001 0. 001

o (BSrREA K3 )  TCT . Ay 5 doe il J5 52 5 CCT A [l vh e JEE 82 5 ACD (T 5 TR

Note: ( Independent sample ¢ test)  TCT:thinnest corneal thickness; CCT:central corneal thickness; ACD :anterior chamber depth

£33 ARFERASTRABELEYFSHLLE (meanzSD)

Table 3 Comparison of corneal biological parameters between different age groups ( mean=SD)

At R %k TCT(pm) CCT(pm) ACD (mm) WA MR A () B K1(D) B K2(D)
12-15 441 461 505. 1529. 68 508.94£33. 35 3.2920. 24 47.65+5.95 43.17x1.36 44.21+2.05
16-20 #4229 502.19+30. 51 508. 31+30. 65 3.270.30 47.62+5.45 42.97+2. 15 44.06+1. 69
i 1.221 0.241 0.811 0. 056 1.459 0. 930
P 1K 0.223 0. 809 0.417 0. 955 0. 145 0.353

W (BSZAEA ¢ K338 ) TCT . ff B8 d W R0 BE 8 ; CCT . ff i v Yo JEJE 5 ACD i b5 R J¥
Note: ( Independent sample ¢ test) TCT :thinnest corneal thickness; CCT:central corneal thickness; ACD :anterior chamber depth
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B, 4,33 8 /A IR AL AR 13 d7 3 2019 4
9 J1 26 H Z I R ARG R gl 12 JF 0 A BE. 2015 48 7 J]
FTABE AT MR rh e ALRL A SR A IR JE AL N LR R
(implantable collamer lens with center hole posterior chamber
intraocular lens, EVO-ICL) ¥4 A A , A 5 Bk 8% & 45 R -20.25 D,
ZEMR-9. 5 DR IEFL AR 0.2, 22 M8 1. 05 MK IE 3, A7 IR 4 B
FYBCR IR OS5 1 57 VR B A IR 3. 04 mm, Z21R 3. 16 mm; IR il
KEAIR 33.39 mm, 72 R 28. 92 mm; A 1 £ 46 i 31 £ A IR
3071.8/mm”, 22 MR 3122. 8/mm”; R J5 45 MR 4L AR 4L J1 0.6, 1R
B HEEIER . GF 23 ERS oA IR A RSB, T
2014 AEAT A IR IE AR . B BER A FH OGRS o ABE Rl
8 AN H B T W] g L ISR IR R T, ARt 2 0F 4 7
Ay AR e R IR IR S IR TR IE o ABERT 13 d B3 RE G R
S MR IRALAE L B TR B 2 e , AL s 0.4,
AR JE 38. 1 mmHg(1 mmHg=0. 133 kPa) , 45 R £ & 1R 3, J& 31 /7
Gk BRI 20 1.5 CT 8 Wi A7 IR 4k & k5 D6 IR L 45 7 A Ak i
i MRV R TR IS A 0 K T MRV A TR T PP W e e IR R 9T S AR
RIEEM . BH TN W A IR 2 R A IR 4k & 175Dl
MR, O 25 7 Sk 7602w e J UG A, 13 S5 T TR J@ A B 3T TR 40 mg/d
T K S d S 20 20 me/d KGR TE 2 d, TR MR R B AR
ER TR S 1 R IR L 2 A B B3R M ZE K WA IR W A R e
LT 4k 2 A A PR MROB SR o A YT S A IR IR s s R AN A,
AR A S TURR Y IR Wl . A BE IR BL & BRAG £ - A7 IR AL
J30.3, Z MM Iy 0.8, £ IR IR £ 49.6 mmHg, 4 IR IR /&
23.2 mmHg; A7 MR S5 BRE & 78 1ML, AR R K i, A1 B8 ) UL
BT, J 30 55 A O BT, v R D O R T B DR B I 55 RT L
ORMMILE B IER BK, BREY 4 mm, EVO-ICL 7E {7,

EVO-ICL v e fLal WAL AL BB (P 1,2A4) B 2 1.5 CT, &
PR IEA B, /N AL T HR R A6 A 7T DL A0 A BT, AR A EE 0. 65
2o MR MR A WL WIS 5, bR 29 1 CT (18 2B) , /NEAL R IRJE
2 ] UL AL AL BURE AR EL 0.6~0.7. ABEWIH18W7 A7 IR 2
PP A R OB IR OBUIR v B O A BUIR A 8 R RS 5 BN T
AR AR % 2 N R, A BEJS 55 1 KT 48 7 Visulas
YAG MAR A1 #OEHL (P Ty 1064 nm) 15747 R YAG BOEAT L
ALK BLBEAT IR 16 £ BB K E O | m], 2 B0 i AL &
HEATHT SR, DI IF EVO-ICL v Je fLALL AR (18] 3) o s fL3E 1
Ja B E A IRIR IR IR B, D RS RIT (1A 4) k8 4n T
R I R T R 2 A R AR M 2 K R T R L TR O TR N
T IR BT AR, B SR 2 7 Ol i IR R0 4 T, 9 ) 0 o o AR, A B
JE A 4 KRR Wi 22 1E 3, R IR 52 168 WD, Tl s A, el 30 s 8 K
WP TT R CIELS) A7 AL B 4G 7, 7 MR LA S0 A A8 bR AL HEF B 3t A
Py, 72 ARAIL B AT DL 5 00 5, L A0 AR TR R (1 6) o B
W FE LW A IR A B O IR, 22 IR & M M B OB IR
KR i R, WU A & A IR 5 57 28N T MR IR A IR 4
MR . ABE 2~3d, & A IRIRE K SITE 16~ 19 mmHg, T
2019 4£ 9 7 30 H i Bg, o Be AR B BHG & - A TRILTT 0.4, 76 MR
S 0.8, ATHRER T 27. 2 mmHg, ZE HRER TR 19. 6 mmHg; 47 HR 45
JR A BE S AL, A RO BT, ob SR D IR 24 4 O, B Ui B A e, TR
JE252/3 CT [ FLIA, 25 ¥ PEBOR AR 2 4 mm, B AL XS Ot S22
B, EVO-ICL 1 1E , #80 B RK Ui & T EVO-ICL K ia, # s L3l
W Bt 29 1.5 CT, R G5 BT, B8 08 SRR I, 35T X/ F
R, BRI 2 0.6 MBS T2 E 2, Qi Z W IH B AT 2y,
T 2019 4F 11 J3 20 H A5 AR 25 T $ur 1 W58 L 87 AR VAR A bk 4 M kg IR
TR0 HR e R 5 i 3 e e 5 BIR 9 e MR T, BRI 5 o AR A





