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Abstract

Objective: To explore the clinical value of retinal nerve fiber layer (RNFL) and ganglion cell inner
plexus layer (GCIPL) thickness in predicting the degree of visual field change in patients with pi-
tuitary adenoma. Methods: The visual field and optical coherence tomography results of 103 pa-
tients (199 eyes) with pituitary adenoma were collected and divided into normal visual field
group, mild (MD 2= -5 dB), moderate (-15 dB < MD < -5 dB) and severe(MD < -15 dB) visual field
defect group. Statistically analyze the differences of RNFL and GCIPL thickness among the four
groups, their correlation with mean deviation (MD) of visual field, and their efficiency and cut-off
value in predicting the degree of visual field change. Results: There were differences in average,
superior, inferior, nasal and temporal RNFL thickness as well as average and minimum GCIPL
thickness among the four groups (P < 0.05), which were positively correlated with MD (P < 0.01).
When predicting whether MD < -5 dB or not, the area under the receiver operating characteristic
curve (AUC) with average RNFL thickness and average GCIPL thickness was the largest, which was
0.771 and 0.823 (P < 0.01), 95%CI: 0.705~0.837 and 0.765~0.880, the cut-off value was 86.5 pum
and 76.5 pm, sensitivity was 86.6% and 80.4%, specificity was 62.7% and 69.6%, respectively;
When further predicting whether MD < -15 dB or not, the AUC of temporal RNFL thickness and
minimum GCIPL thickness was 0.634 and 0.639 (P < 0.05), 95%CI: 0.520~0.748 and 0.531~0.747,
the cut-off value was 62.5 pm and 59 um, sensitivity was 56.5% and 62.3%, specificity was 72.7%
and 66.7%, respectively. Conclusion: RNFL and GCIPL thickness can be used to preliminarily pre-
dict visual field change in patients with pituitary adenoma.
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1. 53|

HE IR AL B I )N R R 2, AT IR I B e R AT SR R 8 R () R 5 e F Lk T | A
PRI JE A 22 45 240 B S FL B R AR 4, S BT Re AR 5 [1] [2]. ALEFA &40 8R 2 H Bl F I g B U7
fhEEAR AT RE R 7%, SR, XALThRER A P 7 B IS e m, HH N B — e 30
P, ST EAEZ IR BN SRS i B, SR B PR [3]. T 6 2EAH T 7 2 3514 (optical coherence to-
mography, OCT){EN—HPE Ntk fifH. nf =B R LANEAHL R AR E T, WA HE R0 8
AR DX B i 20 A M B JHL A R 4 4 R 403403 175 0 R AT 2 WL B T RRAG B) 5 B VFA [4] [5] [6], 498 bk 2 45 SR 7
U0 T A2 A0 T AR I L A D B HROE, R AR 5T IE Humphrey MLEF A EES Cirrus HD-OCT A il 2
AR FB AL S AL IR i b 2 4T 4 J2 (retinal nerve fiber layer, RNFL)FIAZH 40 - A IR 2 (ganglion
cell-inner plexiform layer, GCIPL)EJE, 2 #r#Rit RNFL 5 & GCIPL J& B 76 Pl = 498 £ 2 O A BT 2
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AR R B PR S A1
2. SWEMAFE
2.1. FARETR

Y54 2019 41 3 H %2 2022 4 2 H W1 FR BE # 20 AR 4988 N Bt R B3 103 91 (199 HIR), P ¥ 4714 (52.23
+13.34)%, H1% 52 (50.49%) %, it 51 (49.51%)%1, HAH 7 NFAG —HRY BT 0.1 Joykini) it
AT RS AS B A IR TS o I ANARiE: O RETZ LM CT B0 MRI A 2 A (B A J5 2200 BEAS 25
Wiie NI, @ FFIEM S >0.1, JE)%6E—6.00D~+3.00D; @ THMME & OCT K& At iRm,
T I R G IR BRI . T OGER . BB OBE RO A R A L o P I AR PPN L 4 L AR 4, TG HR Y
FARE; @ LML, WA S5, Wm ik BIRESE, DA R R E R . A
PTG MRS 5, IRl & ORI E Rl T 58 TN BB 2 A0 323 D 22 ® #5(2019 18 H 061), T
A EEL G FE.

22. BIRAE

2.2.1. WEFHERMRIER

AR 2 ARATIAT LM CT 5 MRIAG#E, FHFARABMT SR A7 BRI 380 ZBRAT . HRJEHEAH
BT % OCT . KH Humphrey 750i 4= H ) #LEf 73 #r{X (Carl Zeiss, f&[E) 24-2 SITA-FAST BI{E R lIF2
A 0 30 S MLETF, {0 EF PB4 (mean deviation, MD)E . K Cirrus HD-OCT (Carl Zeiss,
fH [E]) Optic Disc Cube 200 x 200 #2545 I 4347 #8 £ & B PR I JisS 44 22 21 4 |2 (retinal nerve fiber layer, RNFL)
JEEE, s, BJ7. RU7 Bl B RNFL S SR Macular Cube 512 x 128 F2 7 il 43 #r 3 55t
X240 - A AR JZ (ganglion cell-inner plexiform layer, GCIPL)JE R, ids& 73, /) GCIPL JBJE.

2.2.2. EFE

AR LT A 25 25 S e (AR B iR 4 . © WUBFIER 4L ARl 2 MR AN EE >3
NP < 1%HES: S, @ WMEFREEE4: MD>-5dB; @ WEFhFE4: —15dB<MD<-5dB; @
P B4 MD <-15dB [7].

2.2.3. BHEF*®

Giih o3 0T R SPSS 24.0 Grit itk HHETRVRMIES M, RATSH & bR (X £ s )ATHIE,
ARZEFLCRRA SR ETZ00, ZERRMOBETZEFRM LSD &, MEFEARFNFRM
Games-Howell ¥2: . T1 %075 kE R H 8150 (n) A1 E 23 Ll (%) dEAT 518 , 20 18] 22 57 0 R FH R 7 K36« R Pearson
FH2E R B4 BT 4R RNFL 2 & GCIPL B S5 ALEF MD [1AH S o SR F 320 & T AE4F1IE (receiver operating
characteristic, ROC) fi £ &5 & JU & 850 /0 M1 RNFL JE B J2 GCIPL J5 B Tl A0 B S A2 B 10 R i B Ll 15
¥ILLP <0.05 HZERA G E L.
3. &R
3.1 —fEBERIEER

PULELITIAERS 5 B IR 22 57 59 T - 3 (P > 0.08), AATRTHebk . 72 1.
3.2. FU4H]8 MD. RNFL EREM GCIPL EEHE

PUZH[E] MD. “P¥). EJ5. U7, &0l Bl RNFL JERE P35, f/)s GCIPL & 1 7 R ¥ Geit
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3 X (P < 0.05). £ H LR, ML IR A RIRL BT A2 P G B0 20 2 18] % 280 R T Gt i+ 5 (P > 0.05);

PRI o R b 28 5 0 B B B R AR 2 (A ZE LT MD. B RNFL JE R fl i/ GCIPL BRI 2 S 6 4iit
R N(P<0.05); HAKMHZIAIESEERYEG 2B (P <0.05). ALEF A & S5 2 A1 8T 5 i
ZH#) RNFL /£ K& GCIPL J5 [ ¥5 (T 1 5 A AL BT 45 FE b 0 AR . B R %10 RNFL /£ & GCIPL

B 5RE MD £ IEMS5(P < 0.01), EJ&50 RNFL 5% & GCIPL 5yl B itk . 3% 2,

Table 1. Comparison of general clinical data among the four groups
= 1. MLEBE—REREEER (X +5)

ZH 3] RE(R) (51 2) HR B (A1) EH(R)
ALET IE 5 2 55 24/31 29/26 51.44 + 10.68
A8 R B A 20 42 20/22 21/21 51.10 + 11.10
AL R LA 2 69 38/31 35/34 53.42 +14.96
ALET B R 2 33 18/15 16/17 52.09 + 16.22
Palakit »* =1.964 %*=0.163 F=0.241
P18 0.580 0.983 0.868
Table 2. Comparison of MD, RNFL and GCIPL thickness among the four groups
%% 2. PO4Ei8 MD K RNFL [EE#1 GCIPL EEMERELE (X +5)
RNFL JZJF (um) GCIPL J& % (um)
205 MD (dB)
F 75 Vil X0 ) S /N
, 277+ 96.07 + 123.38 + 125.29 + 64.47 + 70.93 + 82.73 + 76.78 +
I =i
PR 1.14 9.12 15.55 18.09 9.32 11.94 6.91 11.18
TR -3.22+ 94.71 + 119.31 + 12412 + 65.26 + 70.29 + 80.17 + 7271+
TSk 0.96 10.15 16.97 16.27 9.86 13.97 10.42 17.17
MEFHE  -886+ 8514+ 10748+ 11020+  60.72% 62.38 + 71.38 % 60.83 +
B 2.80 13.84 22.38 23.80 9.05 14.29 11.02 17.49
MEFEE 1896+ 80.94 + 102.94 + 106.70 + 57.76 + 56.33 + 67.52 + 53.67 +
B 3.24 10.91 20.68 20.52 7.69 12.80 9.98 15.92
F1H 428.623 18.421 11.609 10.162 5.958 11.246 24.805 20.542
P 1 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000

E: MD, MEFFHE; RNFL, LML LT4EE, GCIPL, &40 - WARE.

3.3. BFE MD 5 RNFL EEM GCIPL EEREXM S

TR BB 103 91(199 IR) Mk, Edr. K75, &,
FE S5 4LEF MD (1) Pearson #H <1 4T i r {554 0.476. 0.392. 0.402. 0.281. 0.350. 0.531. 0.499 (P
<0.01), ¥RIEMIE. GCIPL JEE 5 MD i oetEss T RNFL JEJE, Hrp LI GCIPL JRFE B AH & 14 B

i, RNFL I 55 MD HIHERSE 9 E RNFL .

Bl RNFL JEFE & F#). 5/ GCIPL &
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3.4.RNFL EEX GCIPL EETNEHEEEMENTEEDN

ROC #iZ&k o4
3.4.1.RNFL EEE GCIPL EEFMMNEHBEEENE MD<-5dB 588
ROC ghZ&k o4

TETRITE /R9% 2E MEF MD < -5 dB 548, P, FJ5. FJ7. Sl M RNFL R 1) ROC
2k NTHiAH (area under curve, AUC)% 54 0.771. 0.721. 0.727. 0.655. 0.689 (P < 0.01), H:A1°F1 RNFL
B AUC ek, J 95%7] 13 [X i (confidence interval, Cl): 0.705~0.837, JUE4EHHUR AN, ik A
5~ 86.5 um, UK 86.6%, KiFIF 62.7%; PRI/ GCIPL EE 1 AUC 4354 0.823 #10.809 (P <
0.01), “F¥J GCIPL 51k AUC ¥ K, 4 0.823, JL 95%Cl: 0.765~0.880, JU&FEHM A (AR, FHif
FHE N 76.5 um, HURE 80.4%, FEFE 69.6%. HAAFY GCIPL JEE 1) AUC KT-F1#) RNFL JE &, (H
WEZER LG X (Z =1.184, P > 0.05). W14 1,

10 o Eﬁgﬁ /ﬁ_‘
==
“/
0. 8~ ) /
BhEE kIR
—FHIRNFLEE
/ — ESRNFLEE
—| TARNFLEE
0-6 / SRNFLEE
7 ERRIRNFL B B
g |/ —HGCIPLEE
o / / H/\GCIPLEE
B ‘ —s%%
0. 4|
0. 2|
)
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0

1 - R

Figure 1. ROC curve of RNFL thickness and GCIPL thickness predicting
whether visual field MD < -5 dB or not in patients with pituitary adenoma

1. EREEE RNFLEE R GCIPL EEFUUME MD<-5dB 55
B ROC phZk

3.4.2.RNFL EER GCIPL EEFMEAEEEME MD<-15dB 58K
ROC BZ 54

FEE— 0 T (AR E LB MD <15 dB 57, “Fy. FJi. 7. &, Hii RNFL &R K&
. f/N GCIPL JEEE Y AUC 43 %A 0.590. 0.545. 0.517. 0.587. 0.634. 0.600. 0.639, J:A{Fin
RNFL JE /£ K /Iy GCIPL JE I AUC A 4uit2% 7 (P < 0.05), Bi# AUC 434 0.634 £ 0.639, 95%Cl
5319 0.520~0.748 1 0.531~0.747, JUEIRE A AMARS, Folm FHE 73024 62.5 um 1 59 pm, BUKLEE 7
514 56.5%F1 62.3%, $5-57 & 437l N 72.7%H11 66.7%. AR Fe/s GCIPL JE ) AUC K-T-Hifill RNFL 5,
HF#H ZER LG 1T (2 =0.063, P >0.05). WK 2.
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Figure 2. ROC curve of RNFL thickness and GCIPL thickness predicting
whether visual field MD < —15 dB or not in patients with pituitary adenoma
[ 2. E{FEEE RNFL EE X GCIPL EEFUNME MD <-15dB 5%
By ROC phk

4. g

AR Z B FL R ] OCT A A 78+ 2 MR R 28 IR 1T A A2 B8 U7 8 B v R Ok B B 22 1) 7
[8] [9] [10] [11], W]idid OCT #uilll RNFL 4415 412 /2 (ganglion cell layer, GCL) ) JF B Bt A8 5K 5 1T Ak
0,455 AR LE A IR AC SO JE 9005 I 51 kS R A 48 e S FL Al R 4 49 195 1 [12] [13] [14]. Cirrus HD-OCT &
FR) 2 R 94 B 5 X [X A 228 7 4 B JE AT P MOIR 2 (inner plexiform layer, IPL) LS 2RI R, RS RE KK
MAAYE, FfHRT SO EIMEMRZA 42, s 4iZ N AR ELZERIME T RE
£ (ganglion cell complex, GCC)5HEAF e s /N, B G VETE L, BEA% TE 47 HuX ph 28775 40 i 2 )5 B 1) A
A1 LA T VPAR [15] o

—HE LK, AR OCT M 7T 30 i £ 28 RNFL JEEE[12] [16] [17]. i, EEESE[18]4 371
1) T AR KR R G SR PE AT A 28 L S A P AR IR BT AT AT, AN RNFL R
B SRR B B A — 8 . Chung 55 [19]7E — I50GT S 44098 WL AT 3 5 A RO 78 b i L RNFL B2 S5 40
FEn e, MD 5 RNFL JEE 2L LEPEAIDE, RNFL JERFME, WEFEpu™E, AR5
AR RN, A RNFL JE B SALEF MD S IEASG, A0 EF rb 45 4 MR B 2 2 et 28 1) &% 0 RNFL )R B2
BT L IR AL BT AR SR A A T AL T o P SR A 2H 5 A B R R R A 2 1A) RNFL JEE R 1) 22 574N
FERN % PR B 481127 5 X, iX 5 Glebauskiene Z5[12]HIHF 5T & BUAH— 2, A I7ERF 70 &I 5 o 4% b
TSR R AL, A L S TR AR BB Y RNIFL J5 R (A S 5 PR B 3 PR A, I B 5 TR AR
A7 0B i AW AL E A R 2 0] )2 R NG A T

AR, A0 DX A 28 74 280 J5E P o I VP Aty 2 4980 B8 5 A0 R v 1R R (B B A5 BRIk
OB SRR [20] [21], ENAMEEF A RN R, K2 EET I A B R R RNFL JE S 2 GCIPL J&
FESHLEF MD Z [ Z ARG . i1, Agarwal S5[22]%F 24 15 11T e 1) 2 44088 S5 J3EAT (Rt 98 27 MD
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5 RNFL J& £ F1 GCIPL J& 1% & 1EAH % ; Moon 25 [2310F 7T 1 47 9 A48 /64 5 & B MD 5 RNFL 5/
GCL JEFEA IPL JERE B IS, WU B A 225 1) ) AR A0 5 ML BT SR AR B G s POczo$ 55 [24] 0 45 44
JETE PN 16 151(32 FHR) A SC5Z s £ IR 90 25 SRAHAIESE T RNFL JE B A1 GCL 9 J5 5 AT 483 2 1)
FIARSSE . L8R A RIE A F BT 4518, W5k B S5 [25] AT 78 % B0 36 43 AR 3500 0 15 41(MD Sh—13.97
dB +5.70 dB)BR# T R/ 2% 10 RNFL JE M8 A0 37 1E % 41 (MD “~—0.98 dB + 1.50 dB)A%{#, #i4H 2 [H]
Bk GCIPL R Z S G 3 Xs Lukewich S5 [26]001A Sy R T (4987 58 2 A7 RS LA S e By
HA RNFL JEE & GCC J& AT B REAE 1 Y FEl P o« A 725 K 2 40t 7 M R IR L, ik b RNFL R
J% GCIPL JEFE 5 EF MD S IEAE, S, B N &, il RNFL JE R &P, 5/ GCIPL
JE B 5 AL EF MD 1) Pearson #HCHE 7#r Sk r {E 43 708 0.476. 0.392. 0.402. 0.281. 0.350. 0.531. 0.499
(P <0.01), 2 IEAZ; MD 5°F) RNFL 2 735 GCIPL J5 B fAH < P o, r {B 40 7)o 0.476 A1 0.531,
M5 % X 38 RNFL JZFE I AH PR 55 s T b R o 453 2 R 400 BB 60 R 453 40 1Y) RNIFL JE /% J% GCIPL JE 1)
B ST I 5 AR B 42 B BRI AR v . IX 5 Santorini ZE[27] R 7T 4E 2R, A AT IR E KB OCT & 1)
FTE R E S 50645 RNFL B2, GCC JEJE M GCL & 5 BEALET U M9/, JFESE T RNFL JE 510
B 2 [A) ) 5EAH D1 o

TEWRIR TAE R, ARSI &R T OB B A A, MER AR X AE —e i E 0, FHEEEKR
KA ORFE R — 3, BOmBERA, AR S R, 1550 40 3 448 KB oV IR 58 iz As
. 1 OCT KL AHXS T WL EFAG 2 0 S o Pidt . fRi s, 2. 5 FRh, UL RaEe d OCT M ss
o LT SO AT T, KA R T B e b PP R 3 TR IR 5 A T A 1 T AR A L T R
Jpifh . Santorini ZE[27]% FI PR AN [F] OCT X 448 £ 35 48 151 88 ARAEATHIF AL, R I 244 Tl 4l A8 o4
Pk 55E, &l RNFL B, FJ5 GCC B . b FJ5 GCL BIEH AUC ek, =HMERLS
TR, HilEFE 508 72 pm. 91.8 pm. 53 pm, P43 RNFL JEEE IR FAE 9 81 um, HAFFIAA
RNFL JE 5. GCC JE 5 F GCL J& 5 35 A% ml 5 T I T 088 S5 3 1 R O BT 0 5 o RV BCBE IX M 42 5 41 Mg
JREZH 5 RNFL JEEAHECAERE ERA —ELH, 2 RNFL JE RN T 35 wm I, il 5845 2% (i &k A
KFIHE, TEEBE XA S T4 R S HO A X AR RN, A AMA R E R, RN ESR
P25 JE Bl 22 40 S5 I L R 520 AT e /N T RNFL JEBE, (R 50 30 79 38 J2 B Rt S A0 B 45 5 P (LA [
AW T A R R T, 4 T AR R AL MD < =5 dB 575 I, BTN T 2 1 B S R IE
S E R, P34 RNFL JEFE &P GCIPL JERE ) AUC 5k, 43508 0.771 #110.823, P33 GCIPL
JEFERT AUC TR, HP#H Z 12 R g it m 3, G FHE S 58 86.5 pm 1 76.5 um; 4t —5 il
M MD < —15 dB 575, R0 PLET A2 HH R S48 4 2 B R AT, B RNFL JE B K e/ GCIPL JE 1)
AUC 73] 74 0.634 F10.639, W A2 IEgih %m0, HilmFHE 5 4 62.5 um F1 59 um, # LA
I RNFL JEFE K& GCIPL J5FE T 2 {4588 i AL BT 1) SO F2 %« 1X 5 Danesh-Meyer [28]55 & IILTE 38
PEAPZFAZ 2 RNFL R AR T 99.5 um I HLEF 4 A il 7o 45 A7

R, AR AWAFE—ERIAL, WHART RN GEEGIR, BP9 KRR, SR
SERBATRE I, HAN, AT B A FERT 5T, T AR AR PR R AT, A AT RTRE M)
KIABE VI 7 R V%% RNFL JE R K GCIPL J& B 76 T 44008 22 a3 e i A v (1 A8 (b 155 100

gi EATR, TR B E M AR RFLE AR RNFL B & GCIPL JBJEfEEZ S, RNFL B K&
GCIPL 5% 5 MD HAIEMAIHM:, ATiRHE RNFL JEE K& GCIPL J& B4 A5 Tl 4t g8 i 38 O A BT 1 e
BFRRE . AEINRIR TAE R ALET 5 OCT AR A AHSE &, 1T [ A VA T (A8 S5 3 AR T e % A i) 225 ) 1) 50 1
B, NIRRT R PRI VAL K27 B BRI MR A TG R . SULFER, OCT A2 thal A i iF
HEAT AL R T 1) T A4 SR SR — v (RSB I B AL D B VT AL 72
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