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ABSTRACT 
 
Purpose: To investigate the association between optical coherence tomography 
(OCT) parameters and long-term visual recovery following optic chiasm 
decompression surgery. 
 
Design: Prospective cohort study. 
 
Methods: Consecutive patients undergoing pituitary or parasellar tumor resection, 
between January 2009 to December 2018, were recruited in a single-centre, two-
year prospective, longitudinal cohort study. Best-corrected visual acuity, visual fields, 
and OCT retinal nerve fibre layer (RNFL) thickness, macular thickness and volume 
were assessed pre-operatively, and at 6 weeks, 6 months, and 2 years post-
operatively. Long-term visual field recovery and maintenance was defined as a mean 
deviation greater than -3 at 24 months, and visual acuity recovery and maintenance 
was defined as a logMAR of 0 (Snellen 20/20) or better at 24 months. 
 
Results: Two hundred and thirty-nine patients (129 males, 110 females; mean±SD 
age, 52±16 years) were included. Multiple logistic regression analysis demonstrated 
that increased inferior RNFL thickness (per 10μm) was associated with higher odds 
of long-term visual field recovery and maintenance (OR=1.26; 95% CI, 1.12-1.41; 
Q<0.001), and greater superior RNFL thickness (per 10μm) was associated with 
higher odds of visual acuity recovery and maintenance (OR=1.13; 95% CI, 1.03-
1.27; Q=0.031). A multivariable risk prediction model developed for long-term visual 
field recovery and maintenance, incorporating age, pre-operative visual function and 
RNFL thickness, demonstrated C-statistics of 0.83 (95% CI, 0.72-0.94). 
 

Conclusions: Pre-operative RNFL thickness was associated with long-term visual 
recovery and maintenance following chiasmal decompression. The multivariable risk 
prediction model developed in the current study may assist with pre-operative patient 
counselling and prognostication. 
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INTRODUCTION 1 
 2 
Pituitary tumors account for approximately 15% of primary intracranial lesions,1 and 3 

frequently cause visual impairment secondary to compression of the optic chiasm.2 4 
Although visual function can improve considerably following tumor resection and 5 
chiasmal decompression, the extent of recovery remains difficult to prognosticate.2-4 6 
A number of clinical predictors for post-operative visual recovery have been 7 

extensively investigated, with varying degrees of prognostic ability being reported.2-4 8 
Previous studies have demonstrated inconsistent results for the prognostic 9 
performance of age, symptom duration, tumor size, pre-operative visual function, 10 
and optic atrophy.2-16 11 

 12 
In recent years, there has been growing evidence of the prognostic ability of optical 13 
coherence tomography (OCT) measurements for visual recovery following pituitary 14 
tumor resection.2, 17 OCT facilitates rapid, non-invasive, in vivo cross-sectional 15 

imaging of the retinal layers, and offers a number of surrogate markers for retinal 16 
ganglion cell injury.2, 17, 18 In particular, the predictive ability of retinal nerve fibre layer 17 
(RNFL) thickness for post-operative visual function has been confirmed by numerous 18 
reports.3, 10, 17, 19-26 19 

 20 
Nevertheless, many of the earlier studies investigating the prognostic ability of OCT 21 
parameters have been limited by relatively modest sample sizes of less than fifty 22 
patients. The study follow-up periods have also generally been shorter than 12 23 
months, although there has been increasing recognition of the potential for delayed 24 

visual recovery that might occur beyond this time period.2, 27 In addition, the 25 
predictive ability of OCT macular parameters has received less attention.22, 23, 28, 29 26 
The purpose of this two-year prospective longitudinal study was therefore to 27 
investigate the prognostic ability of optical coherence tomography (OCT) parameters 28 

for long-term visual recovery and maintenance following pituitary tumor resection.  29 
  30 
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METHODS 1 
 2 
Patients 3 

 4 
This single-centre, two-year prospective, longitudinal cohort study followed the 5 
tenets of the Declaration of Helsinki and was prospectively approved by the 6 
institutional review board. Informed consent was obtained from participants after 7 

explanation of the nature and possible consequences of the study. Consecutive 8 
patients, aged 16 years or older, undergoing pituitary or parasellar tumor resection 9 
between January 2009 to December 2018 were recruited. Participants were eligible 10 
for inclusion following confirmation of magnetic resonance imaging (MRI) evidence of 11 

optic chiasm compression secondary to the pituitary or parasellar tumor, and 12 
availability for two-year post-operative follow-up. Exclusion criteria included previous 13 
anterior segment, posterior segment, or optic nerve disease (other than compressive 14 
optic neuropathy), such as glaucoma, cup disc ratio asymmetry of greater than 0.2, 15 

focal notching, or optic nerve haemorrhage; as well as spherical refractive error 16 
outside of the range of >5D or greater than 2D of astigmatism. In addition, patients 17 
with unreliable pre-operative visual field testing, defined as >25% false positive, false 18 
negative, or fixation loss rate, were also excluded. 19 

 20 
Measurements 21 
 22 
Best-corrected visual acuity, visual fields, and OCT parameters were assessed pre-23 
operatively, and then 6 weeks, 6 months, and 2 years post-operatively. Best-24 

corrected visual acuity was evaluated using a Snellen chart at 20 feet, and converted 25 
to the logMAR scale for subsequent analysis. Automated perimetry for visual field 26 
assessment was performed using the 24-2 Swedish Interactive Threshold Algorithm 27 
on the Humphrey Field Analyzer II (Carl Zeiss Meditec, Jena, Thuringia, Germany), 28 

with a Goldmann size II stimulus on a 31.5 apostilb background, and the mean 29 
deviation and pattern standard deviation measurements were recorded. Patients 30 
were able to repeat visual field testing up to three times pre-operatively to obtain 31 
more reliable results, and the most reliable pre-operative test results obtained were 32 

recorded. Quantitative OCT measurements, including RNFL thickness, macular 33 
thickness and volume, were conducted using the Spectralis® OCT machine 34 
(Heidelberg Engineering GmbH, Heidelberg, Germany) and analysed using 35 
Heidelberg eye explorer software version 1.9.14.0. Long-term visual field recovery 36 

and maintenance was defined as a mean deviation greater than -3 at the 2-year 37 
post-operative follow-up visit,3 while long-term visual acuity recovery and 38 
maintenance was defined as a logMAR of 0 (Snellen visual acuity 20/20) or better at 39 
the 2-year post-operative follow-up visit. 40 

  41 
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Statistics 1 
 2 
Statistical analysis was conducted using IBM SPSS Statistics version 22.0 (New 3 

York, USA) and MedCalc Statistical Software version 18.0 (Ostend, Belgium). 4 
Generalised estimating equation (GEE) modelling was performed to account for 5 
within-subject inter-eye correlation, and false discovery rate adjustment of p-values 6 
was applied and reported as Q-values to account for multiple comparisons where 7 

appropriate. Changes in visual function and OCT parameters during the study period 8 
were assessed using one-way repeated measures analysis of variance (ANOVA), 9 
and post-hoc pairwise multiplicity-adjusted Tukey’s tests were conducted where 10 
significant trends were identified. The associations between pre-operative OCT 11 

parameters and long-term visual field and acuity recovery and maintenance was 12 
assessed using multiple logistic regression, adjusted for confounding variables 13 
including age, sex, and baseline mean deviation or visual acuity.  14 
 15 

Patients were randomized into developmental (70%) and validation samples (30%) 16 
for the purposes of constructing and evaluating multivariable logit risk prediction 17 
models. A single randomly selected eye from each patient was incorporated, with no 18 
patients contributing to both the developmental and validation samples. Independent 19 

predictors (p<0.05) identified using multiple logistic regression analysis of the 20 
developmental sample were used to construct the multivariable logit risk prediction 21 
models. Discriminative performance in the validation sample was assessed using the 22 
concordance statistic (C-statistic) derived from the area under the receiver operating 23 
characteristic (ROC) curve, and the Youden-optimal prognostic cut-off sensitivity, 24 

specificity, positive and negative predictive values were calculated. All tests were 25 
two-tailed, and p<0.05 or Q<0.05 was considered significant. 26 
 27 
  28 
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RESULTS 1 
 2 
A total of 462 eyes of 239 patients (129 males, 110 females; mean±SD age, 52±16 3 

years) were included in the analysis. Two hundred and thirty-two (97%) patients 4 
underwent a trans-sphenoidal operative approach, and 216 (90%) patients 5 
presented with pituitary adenomas (Table 1). 6 
 7 

Visual function and OCT parameters of patients during the study period are 8 
presented in Table 2 and Figure 1. Significant improvements in visual field mean 9 
deviation and pattern standard deviation were observed within 6 weeks following 10 
pituitary tumor resection (both Q<0.001, Table 3 and Figure 1), although no 11 

significant changes occurred between 6 weeks to 2 years (all Q>0.20, Table 3 and 12 
Figure 1). At the pre-operative visit, 253 (55%) eyes exhibited a visual field mean 13 
deviation greater than -3dB, and 303 (66%) eyes exhibited a best-corrected logMAR 14 
visual acuity of 0 or better. At the 2-year post-operative follow-up visit, 331 (78%) 15 

eyes exhibited a visual field mean deviation greater than -3dB, and 324 (76%) eyes 16 
exhibited a best-corrected logMAR visual acuity of 0 or better. 17 
 18 
Multiple logistic regression results for long-term visual recovery and maintenance by 19 

OCT parameters are presented in Tables 4 and 5, and receiver operating 20 
characteristic curves are illustrated in Figure 2. Increased inferior RNFL thickness 21 
(per 10μm) was associated with higher odds of improved long-term visual field 22 
recovery and maintenance (OR=1.26; 95% CI, 1.12-1.41; Q<0.001), while greater 23 
superior RNFL thickness (per 10μm) was associated with higher odds of visual 24 

acuity recovery and maintenance (OR=1.13; 95% CI, 1.03-1.27; Q=0.031). The 25 
association between average RNFL thickness and visual field recovery and 26 
maintenance was marginally significant (OR=1.21; 95% CI, 1.06-1.39; Q=0.053). No 27 
significant associations were observed between OCT macular parameters and long-28 

term visual function (all Q>0.05). Multivariable risk prediction models developed for 29 
long-term visual field and acuity recovery and maintenance, incorporating 30 
independent predictors, including age, pre-operative visual function and RNFL 31 
thickness, demonstrated C-statistics of 0.83 (95% CI, 0.72-0.94) and 0.69 (95% CI, 32 

0.55-0.84), respectively in the validation sample (Table 5, Figure 2, and 33 
Supplementary Table S1). 34 
 35 
 36 
  37 
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DISCUSSION 1 
 2 
The results of this study demonstrated that pre-operative RNFL thickness was 3 

associated with long-term visual function. Greater inferior RNFL thickness was 4 
associated with higher odds of visual field recovery and maintenance, while 5 
increased superior RNFL thickness was associated with higher odds of visual acuity 6 
recovery and maintenance. Multivariable risk prediction models were then 7 

developed, incorporating independent predictors for visual recovery and 8 
maintenance, including age, pre-operative visual function and RNFL thickness. The 9 
risk prediction model for visual field recovery and maintenance exhibited moderate 10 
discriminative ability, and may potentially assist with pre-operative prognostication 11 

and patient counselling. 12 
 13 
In agreement with the findings reported in earlier studies,3, 10, 17, 19-26 pre-operative 14 
RNFL thickness was associated with greater odds of visual recovery and 15 

maintenance following pituitary decompression in the current cohort. RNFL thickness 16 
provides an anatomical measurement of the structural integrity of the retinal ganglion 17 
cell axons.2, 17, 30-36 Retrograde axonal degeneration resulting from chiasmal 18 
compression secondary to pituitary tumor enlargement can result in thinning of the 19 

RNFL, and might indicate decreased reserve for visual recovery following 20 
decompression surgery.2, 17, 23, 26, 37-40 However, inferior RNFL thickness was a more 21 
robust predictor for visual field recovery and maintenance than average RNFL 22 
thickness in the current study, which contrasts with the findings of earlier studies.3, 10, 23 
17, 19-26  In addition, independent associations with visual acuity recovery and 24 

maintenance were limited to superior RNFL thickness in the current study. It is 25 
possible that the longer follow up period of 2 years in the current prospective 26 
longitudinal study, as well as the multivariable analysis adjusted for confounding pre-27 
operative variables and multiple comparisons, might have contributed to this 28 

discrepancy. Nevertheless, our results might appear somewhat surprising, especially 29 
in the context of crossing nasal fibres of the optic chiasm arising predominantly from 30 
the nasal and temporal quadrants of the optic disc, while the maculopapillary bundle 31 
responsible for central visual acuity enters through the temporal sector.2 However, 32 

diffuse thinning of the RNFL across all sectors have also been reported to occur with 33 
chiasmal compression, even among patients with strict bitemporal hemianopic field 34 
loss, and is thought to infer the presence of crossing fibres originating from the nasal 35 
hemiretina in all quadrants of the optic disc.2, 23, 26, 38-40 Although a number of earlier 36 

studies have reported that RNFL thinning is more prominent in the temporal and 37 
nasal quadrants with chaismal compression,2, 26, 38-41 it has also been hypothesised 38 
that the greater reduction in RNFL thickness in these quadrants can contribute to a 39 
more narrow range of measurements, which might compromise the discriminative 40 

ability to differentiate between patients exhibiting eventual visual recovery from those 41 
that do not.3, 24 Inferior quadrant thickness has been previously identified as the 42 
strongest OCT RNFL predictor of visual field recovery in two smaller cohorts,3, 24 and 43 
these trends are consistent with the findings reported in the current study. 44 
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 1 
The current study did not identify macular thickness and volume measurements to 2 
be independently associated with long-term visual field and visual acuity recovery 3 

and maintenance, in contrast to the findings of earlier studies.22, 23, 28, 29, 42-45  It is 4 
possible that the contribution of non-retinal ganglion cell components, as well as the 5 
relatively more retrograde location of the macula,2, 18 might partially explain the 6 
poorer overall discriminative ability of macular measurements in predicting long-term 7 

visual recovery and maintenance. 8 
 9 
Advancing age was identified to be a negative predictor of long-term visual recovery 10 
and maintenance in both of the multivariable risk prediction models developed in the 11 

current study. These findings are consistent with a number of earlier studies,6, 24, 46 12 
as well as a recent meta-analysis which reported a weighted mean age difference of 13 
12.32 years between patients exhibiting post-operative visual field improvement and 14 
those that did not.5 It has been hypothesised that the lower neuronal density in the 15 

retina associated with ageing, as well as the decreased capacity for axonal 16 
remyelination, might contribute to a decreased reserve for visual recovery.2, 47, 48 17 
 18 
The longer follow up period of two years in the current study was intended to 19 

investigate the potential for delayed long term visual recovery. Interestingly, post-hoc 20 
analysis of visual field mean deviation and pattern standard deviation demonstrated 21 
that improvements occurred during the first 6 weeks post-operatively, and no 22 
significant changes were observed between 6 weeks to 2 years. These findings 23 
would suggest that the majority of visual recovery occurs in the early post-operative 24 

phase during the first 6 weeks. 25 
 26 
Overall, the multivariable risk prediction models developed in the current study, 27 
incorporating age, pre-operative visual function and RNFL thickness, demonstrated 28 

moderate discriminative abilities. The visual field recovery and maintenance 29 
prediction model demonstrated comparable discriminative ability with a previously 30 
developed nomogram which included MRI chiasmal compression grade but not age 31 
(C-statistics, 0.83 and 0.84, respectively).3 However, the discriminative ability of the 32 

visual acuity recovery and maintenance prediction model developed in the current 33 
study was relatively more modest (C-statistic, 0.69), and further research 34 
investigating clinical and imaging prognostic factors for visual acuity recovery and 35 
maintenance following pituitary tumor resection is required. 36 

 37 
This study has several limitations. The single-centre setting has the potential to 38 
introduce selection bias, and external validation of the risk prediction model in future 39 
studies is required. The unavailability of data on the duration of symptoms prior to 40 

surgery is acknowledged to be a study limitation. However, pituitary adenomas are a 41 
heterogeneous group of tumors, with variable clinical presentations that can be 42 
influenced by the presence of hormone secretion or mass effect, and even patients 43 
with the same histological tumour classification may present with different 44 
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symptoms.2 Moreover, pituitary tumors are often incidental findings.2 Patients 1 
referred to our institution were usually tertiary referrals and therefore it was not 2 
possible to accurately determine the initial presentation or how long symptoms were 3 

present. Future studies are required to investigate whether the incorporation of 4 
symptom duration might further augment the prognostic performance of risk 5 
prediction models for long-term visual recovery and maintenance. In addition, 6 
craniopharyngiomas and astrocytomas were present in a small proportion of cases, 7 

while none of the patients presented with meningiomas. It remains unclear whether 8 
the study findings are generalizable to these rarer etiologies, and caution should be 9 
applied when applying the risk prediction models in the clinical setting. The 10 
Spectralis OCT device used in the current study does not segment the ganglion cell 11 

complex (GCC), which is acknowledged to be a study limitation. A number of earlier 12 
reports have suggested that GCC thickness might be more sensitive than RNFL 13 
measurements,22, 23, 28, 29 and future studies are required to confirm the prognostic 14 
utility of OCT GCC measurements for long-term visual recovery following chiasmal 15 

decompression. 16 
 17 
In conclusion, this prospective longitudinal study showed that pre-operative RNFL 18 
thickness was associated with two-year post-operative visual field and acuity 19 

recovery and maintenance following pituitary tumor resection. The multivariable risk 20 
prediction model developed for visual field recovery and maintenance demonstrated 21 
moderate discriminative ability, and might assist in providing tailored pre-operative 22 
prognostication and patient counselling. 23 
  24 
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FIGURE CAPTIONS 1 
 2 
Figure 1: Visual field (a) mean deviation and (b) pattern standard deviation during 3 

the study period. Points represent the mean visual field measurements, and error 4 
bars represent the standard deviation. 5 
 6 
Figure 2: Receiver operating characteristic curves for the discriminative 7 

performance of the multivariable risk prediction models developed for long-term 8 
visual field and acuity recovery and maintenance. 9 
 10 
 11 

 12 
SUPPLEMENTAL MATERIAL 13 
 14 
Supplementary Table S1: Multivariable risk prediction calculator developed for 15 

long-term visual field and acuity recovery and maintenance. The white boxes allow 16 
for pre-operative parameters to be entered into the risk prediction calculator, and the 17 
yellow boxes contain formulas which will auto-populate with the percentage outcome 18 
predictions. 19 



Table 1: Demographic and clinical characteristics of patients.  
 

Characteristic Value 
Age (years) 52±16 
Male sex 129 (54%) 
Pituitary tumor classification  
  Pituitary adenoma 216 (90%) 
  Rathke’s cleft cyst 10 (4%) 
  Craniopharyngioma 7 (3%) 
  Astrocytoma 2 (0.8%) 
  Epidermoid cyst 1 (0.4%) 
  Metastatic undifferentiated carcinoma 1 (0.4%) 
  Solitary fibrous tumor 1 (0.4%) 
  Teratoma 1 (0.4%) 
Surgical approach  
  Trans-sphenoidal 232 (97%) 
  Craniotomy 7 (3%) 

 
Data is presented as mean ± SD, or number of participants (% of participants). 
 
 
 



Table 2: Visual function and optical coherence tomography (OCT) parameters of 
patients during the study period.  
 

Parameter 
Pre-operative Post-operative 

Q-value a Baseline 6-week 6-month 2-year 
Visual fields (dB)      
  Mean deviation -5.0±6.5 -3.0±4.8 -2.4±4.8 -2.3±5.0 <0.001 
  Pattern standard 
deviation 

5.2±4.6 3.7±3.5 3.4±3.5 3.4±3.5 <0.001 

Best-corrected 
logMAR visual acuity 

0.087±0.267 0.081±0.306 0.080±0.356 0.078±0.325 0.929 

RNFL thickness (μm)      
  Average 93±21 90±20 90±21 88±19 0.103 
  Superior 113±27 112±26 111±29 109±26 0.322 
  Inferior 121±25 118±24 118±27 116±24 0.103 
  Temporal 65±23 62±17 62±20 62±18 0.322 
  Nasal 71±31 67±32 67±33 66±27 0.322 
Macular thickness 
(μm) 

     

  Average 286±35 287±33 287±34 283±35 0.376 
  Foveal 216±40 219±37 216±38 213±41 0.376 
  Superior 287±35 288±36 284±35 283±37 0.322 
  Inferior 284±35 286±32 287±32 282±33 0.376 
  Temporal 277±37 281±34 280±33 276±35 0.322 
  Nasal 294±37 294±36 296±35 292±37 0.554 
Macular volume 
(mm3) 

     

  Total 7.61±0.89 7.65±0.88 7.66±0.86 7.56±0.89 0.376 
  Foveal 0.19±0.04 0.20±0.03 0.20±0.05 0.19±0.04 0.554 
  Superior 1.91±0.23 1.91±0.25 1.92±0.23 1.89±0.24 0.376 
  Inferior 1.88±0.22 1.89±0.21 1.89±0.21 1.87±0.22 0.322 
  Temporal 1.84±0.25 1.86±0.26 1.86±0.27 1.83±0.25 0.376 
  Nasal 1.98±0.23 1.99±0.22 1.99±0.22 1.97±0.24 0.554 

 
LogMAR = logarithm of the minimum angle of resolution; RNFL = retinal nerve fibre layer. 

Data is presented as mean ± SD. 

a One-way repeated measures analysis of variance (ANOVA) testing. 



Table 3: Post-hoc pairwise comparisons of visual function parameters of patients 
during the study period. 
 

Parameter Comparison Q-value a 

Visual field mean deviation Baseline versus 6-week <0.001 
6-week versus 6-month 0.247 
6-month versus 2-year 0.751 
Baseline versus 2-year <0.001 

Visual field pattern standard deviation Baseline versus 6-week <0.001 
6-week versus 6-month 0.504 
6-month versus 2-year 0.897 
Baseline versus 2-year <0.001 

 
a Post-hoc pairwise multiplicity-adjusted Tukey’s test. 

 



Table 4: Multiple logistic regression odds ratios for long-term visual recovery and 
maintenance by optical coherence tomography (OCT) parameters. 
 

Parameter 

2-year visual field recovery 
and maintenance a 

2-year visual acuity recovery 
and maintenance b 

OR (95% CI) Q-value OR (95% CI) Q-value 

RNFL thickness (per 10μm)     
  Average 1.21 (1.06-1.39) 0.053 1.11 (1.01-1.24) 0.512 
  Superior 1.12 (1.01-1.24) 0.167 1.13 (1.03-1.27) 0.031 
  Inferior 1.26 (1.12-1.41) <0.001 1.05 (0.97-1.15) 0.512 
  Temporal 1.02 (0.92-1.14) 0.859 1.02 (0.93-1.12) 0.776 
  Nasal 1.14 (1.01-1.28) 0.167 1.07 (0.98-1.18) 0.512 
Macular thickness (per 10μm)     
  Average 0.98 (0.91-1.05) 0.859 0.99 (0.94-1.04) 0.776 
  Foveal 0.94 (0.88-1.00) 0.167 0.97 (0.92-1.02) 0.512 
  Superior 0.98 (0.92-1.06) 0.859 0.98 (0.93-1.04) 0.776 
  Inferior 0.97 (0.91-1.06) 0.859 0.99 (0.92-1.04) 0.776 
  Temporal 0.97 (0.91-1.05) 0.859 1.00 (0.97-1.03)  0.776 
  Nasal 0.98 (0.93-1.04) 0.859 0.98 (0.93-1.04) 0.776 
Macular volume (per 0.1mm3)     
  Total 1.00 (0.98-1.02) 0.943 0.99 (0.98-1.01) 0.512 
  Foveal 0.65 (0.35-1.21) 0.512 0.86 (0.55-1.33) 0.776 
  Superior 1.00 (0.91-1.09) 0.943 0.98 (0.90-1.07) 0.776 
  Inferior 1.01 (0.96-1.07) 0.859 0.94 (0.87-1.03) 0.512 
  Temporal 0.99 (0.90-1.09) 0.943 0.94 (0.86-1.03) 0.512 
  Nasal 1.00 (0.92-1.08) 0.943 0.98 (0.91-1.06) 0.917 
 
OR = odds ratio; 95% CI = 95% confidence interval; RNFL = retinal nerve fibre layer. 
 
a Generalised estimating equations (GEE) multivariable logistic regression analysis accounting for 
inter-eye correlation, and adjusted for confounding variables including age, sex, baseline mean 
deviation. 
b Generalised estimating equations (GEE) multivariable logistic regression analysis accounting for 
inter-eye correlation, and adjusted for confounding variables including age, sex, baseline best-
corrected visual acuity. 

 



Table 5: Multiple logistic regression modelling for long-term visual recovery and 
maintenance prognostication. 
 

 

2-year visual field recovery and 
maintenance a 

2-year visual acuity recovery and 
maintenance a 

OR (95% CI) p-value OR (95% CI) p-value 

Parameter     
Age (per 10 years) 0.85 (0.72-0.99) 0.043 0.83 (0.71-0.98) 0.026 
Baseline visual field mean 
deviation (per dB) 

1.15 (1.07-1.24) <0.001 - - 

Baseline best-corrected visual 
acuity (per 0.1 logMAR unit) 

- - 0.89 (0.82-0.96) 0.007 

Superior RNFL thickness (per 
10μm) 

- - 1.16 (1.03-1.33) 0.034 

Inferior RNFL thickness (per 
10μm) 

1.22 (1.06-1.52) 0.001 - - 

Model summary b   
Risk prediction equation Log odds = -0.173 - (0.016 × age) 

+ (0.129 × mean deviation) + 
(0.020 × inferior RNFL thickness) 

Log odds = 0.467 - (0.018 × age) - 
(1.191 × logMAR visual acuity) + 
(0.014 × superior RNFL thickness) 

C-statistic (95% CI) 0.83 (0.72-0.94) 0.69 (0.55-0.84) 
Youden-optimal prognostic 
cut-off 

>0.60 >0.70 

Sensitivity (95% CI) 85% (73%-92%) 74% (60%-85%) 
Specificity (95% CI) 67% (44%-84%) 58% (39%-76%) 
Positive predictive value (95% 
CI) 

88% (79%-94%) 78% (68%-85%) 

Negative predictive value (95% 
CI) 

60% (42%-75%) 54% (39%-68%) 

Positive likelihood ratio (95% 
CI) 

2.55 (1.31-4.94) 1.79 (1.08-2.95) 

Negative likelihood ratio (95% 
CI) 

0.23 (0.11-0.46) 0.44 (0.24-0.79) 

 
OR = odds ratio; 95% CI = 95% confidence interval; C-statistic = concordance statistic; logMAR = 
logarithm of the minimum angle of resolution; RNFL = retinal nerve fibre layer. 
 
a Multivariable logistic regression analysis of developmental sample. 
b Diagnostic accuracy values of risk prediction models in validation sample. 
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This two-year prospective cohort study of 239 patients investigated the association 
between optical coherence (OCT) parameters and long-term visual recovery 
following optic chiasm decompression surgery. Multiple logistic regression analysis 
demonstrated that increased inferior retinal nerve fibre layer (RNFL) thickness was 
associated with higher odds of long-term visual field recovery and maintenance. The 
multivariable risk prediction model developed in the current study may assist with 
pre-operative patient counselling and prognostication. 
 
 
 


