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Background: Optical coherence tomography (OCT) provides high-resolution,
quantitative assessment of retinal layers and has emerged as a potential prognostic
tool for visual recovery in patients with compressive optic neuropathy caused by
pituitary adenomas. This study aimed to evaluate longitudinal changes in retinal
structure and their association with visual outcomes following surgical
decompression, with specific attention to the differential behavior of inner versus
outer retinal layers.

Methods: In this retrospective cohort, 33 patients with histopathologically confirmed
pituitary adenoma who underwent endoscopic transsphenoidal resection at a tertiary
center between 2015 and 2021 were included. Preoperative and postoperative (3-
and 6-month) OCT parameters including peripapillary retinal nerve fiber layer
(RNFL), macular ganglion cell-inner plexiform layer (GCIPL), and outer retinal
thickness/volume were analyzed alongside visual acuity (VA) and visual field (VF)
assessments. Repeated-measures ANOVA with Bonferroni correction for multiple
comparisons was applied to evaluate structural changes over time, and Pearson
correlation coefficients were calculated to assess associations between preoperative
OCT parameters and visual outcomes.

Results: The cohort included 17 men (51%) and 16 women (49%) with a mean age
of 47.2 + 2.3 years. No statistically significant longitudinal changes were detected in
RNFL or GCIPL after correction for multiple comparisons. Trends toward increased
thickness and volume were observed in selected outer retinal regions (superior and
nasal quadrants) at 6 months compared with baseline (unadjusted p < 0.05), but none
survived Bonferroni correction. In contrast, preoperative outer retinal thickness and
volume were strongly correlated with postoperative VA (r = 0.7, p < 0.05) and VF
outcomes (r < -0.7, p < 0.05), indicating their predictive value for visual recovery
despite the absence of significant inner retinal changes.

Conclusion: OCT reveals layer-specific structural changes following pituitary
adenoma decompression: outer retinal thickness shows trends toward improvement,
whereas RNFL and GCIPL remain stable. Preoperative outer retinal thickness and
volume are robust predictors of postoperative visual function, highlighting the utility
of OCT as both a diagnostic and prognostic tool. Integrating OCT into routine clinical
practice may enhance patient counseling, surgical planning, and postoperative
monitoring.
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Introduction

Optical coherence tomography (OCT) is a non-
invasive imaging modality that employs near-
infrared light to generate high-resolution, cross-
sectional, and three-dimensional images of
retinal layers (1). Its rapid acquisition,
reproducibility, and cost-effectiveness have
established OCT as a routine adjunct in
ophthalmologic evaluation, complementing
visual acuity testing, visual field (VF)
examination, and funduscopy (2). In neuro-
ophthalmology, OCT has become an essential
tool for quantifying structural retinal changes
associated with optic nerve and chiasmal
pathology (3).

Pituitary adenoma (PA) is among the most
common intracranial neoplasms, accounting for
approximately 15-20% of primary intracranial
tumors, with a reported prevalence of 16.7% in
autopsy and radiological studies (4).
Nonfunctioning  pituitary = adenomas, in
particular, often present late due to mass effect
rather than endocrine dysfunction, and visual
dysfunction is one of the most frequent and
clinically significant manifestations (5). The
mechanisms of visual impairment in PA include
direct compression of the optic chiasm,
retrograde degeneration of the retinal ganglion
cells, and possible ischemic compromise of the
chiasmal vasculature (6-8).

Traditional ophthalmological assessments in PA
patients include visual acuity (VA) tests,
perimetry, cranial nerve evaluation, color vision
testing, relative afferent pupillary defect
assessment, and optic disc examination (9).
However, these methods are subjective, highly
dependent on patient cooperation, and may only
detect abnormalities after significant neuronal
damage has occurred. In contrast, OCT provides
objective and quantitative assessment of the
retinal nerve fiber layer (RNFL) and ganglion cell
complex thickness, thereby detecting structural
changes that precede overt VF loss (10-12).
Several studies have emphasized the prognostic
and diagnostic utility of OCT in patients with PA.
Han et al. demonstrated that preoperative OCT
parameters, particularly peripapillary RNFL
thickness, significantly predict postoperative VF
outcomes in patients undergoing surgical
decompression, underscoring its prognostic role
(6). Similarly, Duseikaite et al. reported that OCT
not only detects RNFL and ganglion cell-inner
plexiform layer (GCIPL) thinning but also
correlates with tumor size, duration of
symptoms, and baseline visual impairment,
suggesting its value as a biomarker of disease
severity (13). Furthermore, Xia et al. showed that
macular GCIPL thickness has high predictive
value for VF defects in PA patients, sometimes

outperforming RNFL thickness in diagnostic
accuracy (14). These findings expand the clinical
applications of OCT beyond traditional
peripapillary analysis.

Despite these advances, important questions
remain. Most existing studies have been cross-
sectional or limited in longitudinal follow-up,
leaving uncertainty regarding the dynamics of
OCT changes after surgical decompression.
Whether OCT parameters improve, stabilize, or
continue to decline following resection and how
these structural changes correlate with
functional recovery in VA and VF remains an
area of active investigation (15-17)

Therefore, the present retrospective study
aimed to compare preoperative OCT
measurements with postoperative assessments
at 3 and 6 months in patients with pituitary
adenoma. By correlating OCT-derived structural
metrics with visual function outcomes, we
sought to better define the temporal course of
retinal recovery or progression after surgical
intervention and to evaluate the prognostic role
of OCT in postoperative monitoring.

Methods

This retrospective cohort study was conducted at
Shariati Hospital, a tertiary referral -center,
including patients who underwent endoscopic
transsphenoidal resection for pituitary adenoma
between January 2015 and December 2021. The
study was approved by the Institutional Review
Board, and all procedures adhered to the
Declaration of Helsinki.

2.1. Patient Selection

Patients were selected based on strict inclusion and
exclusion criteria. To be included, patients had to
have histopathologically confirmed pituitary
adenoma with gross total tumor resection verified
by postoperative magnetic resonance imaging
(MRI). Additionally, they must have had
documented preoperative visual dysfunction due to
chiasmal compression and complete
ophthalmologic data, including visual acuity, visual
field, and optical coherence tomography (OCT)
scans, at all three time points: preoperatively, and
at three and six months postoperatively. Patients
were excluded if they had pre-existing ocular
diseases such as glaucoma, diabetic retinopathy, or
macular degeneration, or if their pituitary adenoma
did not cause visual complications. Other reasons
for exclusion included systemic or neurological
disorders that could cause visual dysfunction,
incomplete follow-up data, or poor-quality OCT
scans (signal strength < 6). All tumors included in
the study were consistent with typical pituitary
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adenoma, showing low mitotic activity and a low
Ki-67 index, and no recurrence was detected during
the follow-up period.

2.2. Tumor Characteristics

Tumor size (maximum diameter, mm), Knosp
grade, and suprasellar extension were documented
for each patient. This information was used to
explore associations between tumor burden and
visual outcomes.

2.3. Sample Size Calculation

The minimum required sample size was calculated
using Pearson’s correlation coefficient (r) as the
anticipated effect size. Based on previously
published studies with reported r values between
0.45 and 0.80, a sample size calculation was
performed. Using Fisher's Z-transformation, a
significance level of p < 0.05, and 80% statistical
power, a minimum of 10 patients were required for
an r of 0.80 and 36 patients for an r of 0.45. We
therefore aimed to enroll 36 patients. However,
after applying all inclusion/exclusion criteria and
ensuring complete follow-up data at all three time
points (preoperative, 3 months, 6 months), three
patients were excluded due to incomplete OCT or
visual field data, leaving a final analyzable cohort of
33 patients. The shortfall from the target of 36 is
acknowledged as a limitation; a post-hoc power
calculation for the primary outcome (correlation
between baseline retinal thickness and 6-month
visual acuity) using the observed effect size (r =
0.71) indicated achieved power of 78%, which
remains acceptable for detecting large effects, but
smaller effects may be under-detected.

2.4. Ophthalmologic Assessments

For each patient, we collected demographic
information and clinical data at three key time
points: preoperatively, and at three and six
months postoperatively. Best-corrected visual
acuity (BCVA) was assessed using standard
optometric procedures and recorded in
logarithm of the minimum angle of resolution
(logMAR) units. Visual field (VF) testing was
performed with the Humphrey Field Analyzer
(30-2 SITA-Standard), and data completeness as
well as reliability indices were documented for
quality assurance. Optical coherence
tomography (OCT) imaging was conducted using
the Cirrus HD-OCT system (Carl Zeiss Meditec,
Dublin, CA), with peripapillary retinal nerve
fiber layer (RNFL) thickness measured in
temporal, superior, nasal, and inferior
quadrants, and macular ganglion cell-inner
plexiform layer (GCIPL) thickness quantified
across inner and outer temporal, superior,
inferior, and nasal sectors. The outer retinal
layers (ORL) analyzed included the outer nuclear

layer and outer plexiform layer. The term “outer
retinal tubulation (ORT)” was originally
mentioned inadvertently; ORT is a feature seen
in chronic retinal pathology (e.g., age-related
macular degeneration) and is not a validated
metric in chiasmal compression. Therefore, ORT
was not assessed in this study. All measurements
were performed by a single masked grader, with
intra-rater reproducibility confirmed by a
coefficient of variation of less than 5%.

2.5. Statistical Analysis

All statistical analyses were conducted using SPSS
software (version 26, IBM Corp., Armonk, NY).
Continuous variables were summarized using the
mean, standard deviation (SD), minimum,
maximum, and standard error of the mean (SEM),
whereas categorical variables were presented as
frequencies and percentages. Longitudinal changes
in OCT parameters, visual acuity (VA), and visual
field (VF) across the study time points were
evaluated using repeated-measures one-way
analysis of variance (ANOVA), with effect sizes
reported as partial eta-squared (n*) and post-hoc
Bonferroni correction applied for multiple
comparisons. Because Table 1 reports changes
across 12 OCT subregions, a family-wise
significance  threshold was applied: only
comparisons with Bonferroni-adjusted p < 0.05/12
= 0.0042 were considered statistically significant;
unadjusted p values between 0.0042 and 0.05 are
reported as trends. Associations between
preoperative OCT parameters and VA/VF outcomes
at baseline and follow-up were assessed using
Pearson’s correlation coefficient (r), with
correlation strength classified as very weak (r <
0.3), weak (0.3 <r < 0.5), moderate (0.5 <r < 0.7),
and strong (r = 0.7). Statistical significance was set
at p < 0.05 for the primary correlation analyses
(which were limited to a few pre-specified
hypotheses: average retinal thickness/volume vs.
VA/VF), thereby controlling for multiple testing
across the main study objectives.

Result

A total of 33 patients (17 men, 16 women) were
included; mean age 47.2 + 2.3 years (men 48.4 *
2.0; women 45.8 = 2.3; p = 0.581). Mean tumor
diameter was 21.4 + 5.3 mm; Knosp grades: 0-2 (n
= 18), 3-4 (n = 15); suprasellar extension >10 mm
in 20 patients. Three patients were excluded due to
incomplete OCT or VF data.

3.1. Retinal Thickness and Volume

Longitudinal OCT analysis demonstrated structural
changes in several retinal regions after surgery
(Table 1). However, after applying Bonferroni
correction for 12 comparisons (adjusted o =
0.0042), only two changes remained statistically
significant: right eye superior outer (SO) volume at
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6 months vs. baseline (p = 0.009) and left eye SO
volume (p = 0.008). Other comparisons with
unadjusted p values between 0.010 and 0.047 are

Table 1. Changes in OCT parameters following surgery

reported as trends that did not survive correction
for multiple comparisons. The data are presented
transparently below.

Region (Eye) Parameter Baseline 3M 6M p-value
(unadjusted)

SO (Right) Thickness (pm) 268 +12 274+ 11 280+ 10 0.010
II (Right) Thickness (pm) 30215 308+ 14 314 12 0.029
NI (Right) Thickness (pum) 310+ 14 31713 32212 0.029
SO (Right) Volume (mm?) 0.82 £ 0.05 0.85 £ 0.04 0.88 £ 0.04 0.018
SI (Right) Volume (mm?) 0.79 £ 0.06 0.83 £0.05 0.86 £ 0.05 0.009
II (Right) Volume (mm?) 0.81 £0.05 0.84 £ 0.04 0.87 £0.04 0.047
SO (Left) Thickness (pm) 270 £13 276 £ 12 28211 0.019
NI (Left) Thickness (pm) 308+ 14 314+13 320+13 0.047
SO (Left) Volume (mm?) 0.83 £0.05 0.87 £ 0.04 0.91£0.03 0.008
NI (Left) Volume (mm?) 0.80 £ 0.05 0.84 + 0.04 0.87 £0.03 0.026
C (Left) Volume (mm?) 0.27 £ 0.02 0.29 £ 0.02 0.31+0.02 0.015
GCL (Both) Thickness (um) 65+5 66 +5 67 +4 0.41
RNFL (Both) Thickness (um) 936 92+5 94+5 0.52

Note: No comparison met the Bonferroni-corrected threshold of p < 0.0042. The observed changes are suggestive but should be interpreted as exploratory.

Total retinal thickness (as measured in the superior
outer, inferior inner, nasal inner quadrants, etc.)
includes the combined thickness of the inner
nuclear layer, outer plexiform layer, outer nuclear
layer, and photoreceptor layers, in addition to
RNFL and GCIPL. In this cohort, postoperative
improvement was observed predominantly in the
outer retinal layers (ORL) specifically the outer
nuclear and outer plexiform layers which are
susceptible to reversible edematous or ischemic
changes from chronic chiasmal compression. In
contrast, RNFL and GCIPL represent ganglion cell
axons and somas, which undergo irreversible
degeneration after prolonged compression. The
lack of significant RNFL/GCIPL change indicates
that, within this 6-month follow-up, functional and
structural recovery was largely driven by outer
retinal remodeling rather than regeneration of the
inner retinal layers. This anatomical distinction
resolves the apparent inconsistency.

Analysis of the outer retinal layers (ORL: outer
nuclear layer and outer plexiform layer) revealed
that preoperative thinning in the nasal external and
inferior inner quadrants, which are particularly
vulnerable to optic chiasm compression, showed a
trend toward improvement by 3 and 6 months. This
pattern suggests possible partial reversal of

pre-surgical axonal/synaptic compromise in the
outer retina. In contrast, peripapillary analysis
showed a non-significant trend toward thinning in
the nasal and upper temporal regions, indicating
localized changes that may represent differential
susceptibility of retinal regions. Importantly,
neither the ganglion cell layer (GCL) nor the retinal
nerve fiber layer (RNFL) demonstrated significant
postoperative changes, confirming that structural
recovery was confined to outer retinal
thickness/volume indices, not inner retinal layers.

3.2. Visual Function and Correlation with OCT
Parameters

Visual acuity (VA) and visual field (VF)
demonstrated a gradual improvement following
surgery (Table 2). Mean VA improved from 0.45 +
0.12 logMAR at baseline to 0.38 + 0.10 at 6 months,
while VF mean deviation improved from -6.2 + 2.5
dB to -5.5 * 2.2 dB. These changes did not reach
statistical significance (repeated-measures ANOVA,
p > 0.05), likely due to sample size limitations and
incomplete VF datasets. The observed trend
indicates possible functional recovery paralleling
the anatomical trends.

Table 2. Visual function outcomes and correlation with OCT parameters

Parameter Baseline 3M 6M p-value r with VA r with VF
Visual Acuity (IogMAR) 0.45 + 0.12 0.40 + 0.11 0.38+0.10 0.09 - -
Visual Field (MD, dB) -6.2+25 -58+23 -55+22 0.12 - -
Retinal Thickness (avg) - - - - 0.71 -0.73
Retinal Volume (avg) - - 0.74 -0.76

Correlation analyses revealed that greater
preoperative average retinal thickness and volume
were predictive of better postoperative visual
outcomes. Strong positive correlations were

observed between baseline retinal parameters and
VA (r 2 0.70, p < 0.05), while strong negative
correlations were found with VF scores (r < -0.70,
p < 0.05). Patients with thinner retinal layers
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preoperatively were more likely to exhibit limited
VF recovery at 6 months. These findings suggest
that OCT-derived metrics may serve as prognostic
biomarkers, with structural integrity of the outer
retina providing predictive information on
functional recovery trajectories following surgical
decompression. The lack of significant RNFL/GCIPL
change does not contradict this, because the
predictive value originated from outer retinal
layers, not from ganglion cell-related layers.

Discussion

The present study demonstrates that retinal layer
thickness, as measured by OCT, undergoes
layer-specific  alterations following surgical
decompression of pituitary adenomas. Total retinal
thickness showed trends toward postoperative
increase, driven by outer retinal layers (outer
nuclear and outer plexiform layers), whereas the
inner retinal layers (RNFL and GCIPL) did not
change significantly. These findings are broadly
consistent with prior work indicating that OCT is a
sensitive tool for detecting structural remodeling of
the retina and optic nerve following relief of
chiasmal compression (18-21). Importantly, our
analysis extends existing knowledge by showing
that preoperative OCT parameters, particularly
outer retinal thickness and volume, correlate with
postoperative visual acuity (VA) and visual field
(VF) outcomes, underscoring their prognostic
significance.

Our results align with relevant studies who
described dynamic postoperative changes in RNFL
and ganglion cell complex (GCC) thickness,
characterized by an early decline followed by
partial recovery (22-24). These patterns are
generally interpreted as resolution of edema,
followed by axonal remodeling or functional
compensation. Similarly, Danesh-Meyer et al. and
Lee et al. reported significant pre- to postoperative
thinning of the RNFL and macular layers, which
corresponded with functional improvement in VA
and VF, further supporting the structure-function
relationship captured by OCT (18, 25). Lee et al.
provided complementary evidence that patients
with preserved preoperative pRNFL thickness
experienced superior recovery in acuity, color
vision, and peripheral sensitivity, reinforcing the
predictive role of baseline OCT measures (26).
Nevertheless, not all studies have reported
consistent postoperative trajectories (27, 28).
Some investigators found negligible or delayed
changes in OCT parameters despite visual
improvement, suggesting that functional recovery
may outpace structural restoration (28-30). These
discrepancies could reflect differences in follow-up
duration, tumor size and chronicity, or the
sensitivity of OCT segmentation algorithms. In our
cohort, while postoperative thinning was evident,
the degree of change did not always reach statistical
significance across all retinal layers. This may

indicate that OCT metrics capture a complex
interplay of reversible edema, irreversible axonal
loss, and heterogeneous regenerative responses
that vary across individuals.

The underlying mechanisms likely involve a
sequence of pathophysiological processes. Chronic
chiasmal compression produces venous congestion,
axoplasmic flow stasis, and intracellular edema
within retinal fibers, resulting in apparent
thickening on OCT (18, 31, 32). Surgical
decompression alleviates these mechanical and
vascular insults, allowing resolution of edema and
manifesting as postoperative thinning (12, 30, 31).
Over time, reparative responses such as glial
activation, synaptic reorganization, and possibly
hypertrophy of outer retinal structures may account
for localized thickening, particularly of the outer
retinal tubulation (ORT) noted in our study (33-35).
The fact that these changes are not uniformly
accompanied by functional recovery highlights that
OCT is not merely a surrogate for vision but a
complementary biomarker capturing the anatomical
substrate of visual potential (26, 30).

Clinically, these findings reinforce the utility of OCT
as a non-invasive adjunct in both preoperative
prognostication and postoperative monitoring.
Whereas traditional predictors of visual recovery
such as duration of symptoms or tumor size remain
imprecise, OCT provides objective, quantifiable
parameters that directly reflect retinal integrity (6,
36, 37). Our observation that correlations with VA
and VF extend beyond RNFL to other retinal
compartments suggests that a more holistic,
multilayer analysis may improve prognostic
accuracy compared with conventional RNFL-
focused approaches. This has implications for
refining surgical timing, counseling patients
regarding expected outcomes, and designing
follow-up protocols tailored to risk of visual
deterioration (11, 38, 39).

Several limitations should be acknowledged. First,
the relatively small sample size reduces the power
to detect subtle structural-functional associations
and may explain the lack of statistical significance
in some comparisons. Second, the follow-up period
was limited to six months, whereas prior studies
have shown that retinal remodeling may continue
for years after decompression. Third, this was a
single-center  study, which may  limit
generalizability, and OCT measurements are
subject to segmentation artifacts and inter-
observer variability despite standardization.
Finally, we did not stratify patients by tumor size,
chronicity of compression, or baseline visual status,
factors that could influence both structural and
functional recovery. Future multicenter,
longitudinal studies employing advanced OCT
technologies including swept-source OCT and OCT
angiography are warranted to clarify the temporal
evolution of retinal remodeling and to establish
validated OCT-based prognostic models.
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Conclusions

In summary, OCT provides valuable insights into
the structural consequences of chiasmal
compression and its surgical relief in patients with
pituitary adenomas. We observed no significant
postoperative changes in RNFL or GCIPL; trends
toward increased total retinal thickness were
confined to outer retinal layers. Preoperative outer
retinal thickness and volume correlated with visual
outcomes. These findings highlight the role of OCT
not only as a diagnostic adjunct but also as a
prognostic tool in the management of pituitary
adenoma-related visual dysfunction. Integrating
OCT metrics into routine clinical workflows may
improve patient stratification, guide surgical
decision-making, and refine expectations for visual
recovery. Further large-scale, longitudinal research
is essential to confirm these observations, explore
the mechanisms of retinal remodeling, and
optimize OCT-based predictive algorithms for
clinical use.

Conflict of interest
There is no conflict of interest.

References

1. Varghese M, Varghese S, Preethi SJjoO. Revolutionizing
medical imaging: a comprehensive review of optical coherence
tomography (OCT). 2024:1-18.
https://doi.org/10.1117/12.3023925

2. Huang D, Swanson EA, Lin CP, Schuman JS, Stinson WG, Chang
W, et al. Optical coherence tomography. 1991;254(5035):1178-
81.https://doi.org/10.1126 /science.1957169

3. Zeppieri M, Marsili S, Enaholo ES, Shuaibu AO, Uwagboe N,
Salati C, et al. Optical coherence tomography (OCT): a brief look
at the uses and technological evolution of ophthalmology.
2023;59(12):2114.https://doi.org/10.3390/medicina5912211
4

4. Ezzat S, Asa SL, Couldwell WT, Barr CE, Dodge WE, Vance ML,
etal. The prevalence of pituitary adenomas: a systematic review.
2004;101(3):613-9.https://doi.org/10.1002/cncr.20412

5. Tritos NA, Miller KK]JJ. Diagnosis and management of pituitary
adenomas: a review. 2023;329(16):1386-98.
https://doi.org/10.1001/jama.2023.5444

6. Han KE, Choi H, Kim S-J, Lee SM, Lee J-E]JPo. Clinical efficacy of
optical coherence tomography parameters to predict the visual
field outcome following pituitary adenoma surgery.
2024;19(11):e0313521.https://doi.org/10.1371 /journal.pone.
0313521

7. Toumi E, Almairac F, Mondot L, Themelin A, Decoux-Poullot
A-G, Paquis P, et al. Benefit of Optical Coherence Tomography-
Angiography in Patients Undergoing Transsphenoidal Pituitary
Adenoma Surgery: A Prospective Controlled Study.
2024;14(16):1747.https://doi.org/10.3390/diagnostics14161
747

8. Cheng S, YuY, You Y, Chen J, Pi X, Wang X, et al. Retinal nerve
fiber layer thickness measured by optical coherence
tomography predicts visual recovery after orbital
decompression for dysthyroid optic neuropathy.
2021;41(9):3121-33.https://doi.org/10.1007/s10792-021-
01877-z

9. Ambika S, Padmalakshmi K. Clinical Examination in Neuro-
Ophthalmology. A Clinical Approach to Neuro-Ophthalmic
Disorders: CRC Press; 2022. p. 2-19.
https://doi.org/10.1201/9780429020278-2

10. Nikoobakht M, Pourmahmoudian M, Nekoo ZA, Rahimi S,

Arabi AR, Shirvani M, et al. The role of optical coherence
tomography in early detection of retinal nerve fiber layer
damage in pituitary adenoma. 2022;17(4):862.
https://doi.org/10.26574 /maedica.2022.17.4.862

11. Lee G-I, Park K-A, Oh SY, Kong D-SJSr. Changes in parafoveal
and peripapillary perfusion after decompression surgery in
chiasmal  compression due to  pituitary  tumors.
2021;11(1):3464.https://doi.org/10.1038/s41598-021-
82151-1

12. Martinez-Perez R, Albonette-Felicio T, Hardesty DA, Carrau
RL, Prevedello DM. Outcome of the surgical decompression for
traumatic optic neuropathy: a systematic review and meta-
analysis. Neurosurg Rev. 2021 Apr;44(2):633-641. doi:
10.1007/s10143-020-01260-z.

13. Duseikaite M, Vilkeviciute A, Dumbliauskaite I, Glebauskiene
B, Zostautiene I, Rovite V, et al. The Value of Optical Coherence
Tomography in Patients with Pituitary Adenoma and Its
Association with Clinical Features: A Pilot Study.
2025;14(12):4318.https://doi.org/10.3390/jcm14124318

14. Xia L, Wenhui |, Xiaowen Y, Wenfang X, Wei Z, Yanjun H, et
al. Predictive value of macular ganglion cell-inner plexiform
layer thickness in visual field defect of pituitary adenoma
patients: a  case-control  study. 2022;25(4):667-72.
https://doi.org/10.1007/s11102-022-01248-6

15. Sasagawa Y, Nakahara M, Takemoto D, Nakada MJNR. Optical
coherence tomography detects early optic nerve damage before
visual field defect in patients with pituitary tumors.
2023;46(1):85.https://doi.org/10.1007/s10143-023-01990-w
16. Cennamo G, Solari D, Montorio D, Scala M, D'Andrea L, Tranfa
F, et al. The role of OCT-angiography in predicting anatomical
and functional recovery after endoscopic endonasal pituitary
surgery: a 1-year longitudinal study. 2021;16(12):e0260029.
https://doi.org/10.1371 /journal.pone.0260029

17. Jeon H, Suh HB, Kim TY, Choi H-yJEJoO. Predictive value of
OCT and MRI for postoperative visual recovery in patients with
chiasmal compressive lesions. 2022;32(5):2982-7.
https://doi.org/10.1177/11206721211073216

18. Danesh-Meyer HV, Papchenko T, Savino PJ], Law A, Evans J,
Gamble GD]Jlo, et al. In vivo retinal nerve fiber layer thickness
measured by optical coherence tomography predicts visual
recovery after surgery for parachiasmal tumors.
2008;49(5):1879-85.https://doi.org/10.1167/iovs.07-1127
19. Ohkubo S, Higashide T, Takeda H, Murotani E, Hayashi Y,
Sugiyama KJJjoo. Relationship between macular ganglion cell
complex parameters and visual field parameters after tumor
resection in chiasmal compression. 2012;56(1):68-75.
https://doi.org/10.1007/s10384-011-0093-4

20. Danesh-Meyer HV, Wong A, Papchenko T, Matheos K, Stylli
S, Nichols A, et al. Optical coherence tomography predicts visual
outcome for pituitary tumors. 2015;22(7):1098-104.
https://doi.org/10.1016/j.jocn.2015.02.001

21. Garcia T, Sanchez S, Litré CF, Radoi C, Delemer B, Rousseaux
P, etal. Prognostic value of retinal nerve fiber layer thickness for
postoperative peripheral visual field recovery in optic chiasm
compression. 2014;121(1):165-9.
https://doi.org/10.3171/2014.2.]NS131767

22.Kaim M, Kir MB, Uzun F, Findik HJD. Evaluation of retinal and
optic nerve parameters in recovered COVID-19 patients:
potential neurodegenerative impact on the ganglion cell layer.
2025;15(10):1195.https://doi.org/10.3390/diagnostics15101
195

23.Moon CH, Hwang SC, Ohn Y-H, Park TK]lo, science v. The time
course of visual field recovery and changes of retinal ganglion
cells after optic chiasmal decompression. 2011;52(11):7966-73.
https://doi.org/10.1167 /iovs.11-7450

24. Bormann C, Busch C, Rehak M, Scharenberg CT, Furashova O,
Ziemssen F, et al. Postoperative RNFL-Changes after Successful
Trabeculectomy: 2-Year Outcomes. 2023.
https://doi.org/10.1055/a-2206-1297

25. Lee S-B, Shin Y-, Jo Y-, Kim J-Y]IO, Science V. Longitudinal
changes in retinal nerve fiber layer thickness after vitrectomy
for epiretinal membrane. 2014;55(10):6607-11.
https://doi.org/10.1167 /iovs.14-14196

26. Lee G-I, Kim ], Lee D, Park K-A, Oh SY, Kong D-S, et al.

Rev Clin Med 2026; Vol 13 (No 2)
109 Published by: Mashhad University of Medical Sciences (http://rcm.mums.ac.ir)


http://rcm.mums.ac.ir/
https://doi.org/10.1117/12.3023925
https://doi.org/10.1126/science.1957169
https://doi.org/10.3390/medicina59122114
https://doi.org/10.3390/medicina59122114
https://doi.org/10.1002/cncr.20412
https://doi.org/10.1001/jama.2023.5444
https://doi.org/10.1371/journal.pone.0313521
https://doi.org/10.1371/journal.pone.0313521
https://doi.org/10.3390/diagnostics14161747
https://doi.org/10.3390/diagnostics14161747
https://doi.org/10.1007/s10792-021-01877-z
https://doi.org/10.1007/s10792-021-01877-z
https://doi.org/10.1201/9780429020278-2
https://doi.org/10.26574/maedica.2022.17.4.862
https://doi.org/10.1038/s41598-021-82151-1
https://doi.org/10.1038/s41598-021-82151-1
https://pubmed.ncbi.nlm.nih.gov/32088777/
https://pubmed.ncbi.nlm.nih.gov/32088777/
https://doi.org/10.3390/jcm14124318
https://doi.org/10.1007/s11102-022-01248-6
https://doi.org/10.1007/s10143-023-01990-w
https://doi.org/10.1371/journal.pone.0260029
https://doi.org/10.1177/11206721211073216
https://doi.org/10.1167/iovs.07-1127
https://doi.org/10.1007/s10384-011-0093-4
https://doi.org/10.1016/j.jocn.2015.02.001
https://doi.org/10.3171/2014.2.JNS131767
https://doi.org/10.3390/diagnostics15101195
https://doi.org/10.3390/diagnostics15101195
https://doi.org/10.1167/iovs.11-7450
https://doi.org/10.1055/a-2206-1297
https://doi.org/10.1167/iovs.14-14196

Pirhadi M et al

Ganglion cell inner plexiform layer thickness measured by
optical coherence tomography to predict visual outcome in
chiasmal compression. 2022;12(1):14826.
https://doi.org/10.1038/s41598-022-17193-0

27.Chung YS,NaM, Yoo ], Kim W, Jung I-H, Moon JH, et al. Optical
coherent tomography predicts long-term visual outcome of
pituitary adenoma surgery: new perspectives from a 5-year
follow-up study. 2021;88(1):106-12.
https://doi.org/10.1093 /neuros/nyaa318

28. Lee ], Kim SW, Kim DW, Shin JY, Choi M, Oh MC, et al.
Predictive model for recovery of visual field after surgery of
pituitary adenoma. 2016;130(1):155-64.
https://doi.org/10.1007/s11060-016-2227-5

29. Ooto S, Hangai M, Tomidokoro A, Saito H, Araie M, Otani T, et
al. Effects of age, sex, and axial length on the three-dimensional
profile of normal macular layer structures. 2011;52(12):8769-
79.

https://doi.org/10.1167 /iovs.11-8388

30. Carlson AP, Stippler M, Myers OJJoNSPBSB. Predictive
factors for vision recovery after optic nerve decompression for
chronic compressive neuropathy: systematic review and meta-
analysis. 2013;74(01):020-38.
https://doi.org/10.1055/s-0032-1329624

31. Kanamori A, Nakamura M, Yamada Y, Negi AJGsAfC,
Ophthalmology E. Spectral-domain optical coherence
tomography detects optic atrophy due to optic tract syndrome.
2013;251(2):591-5.
https://doi.org/10.1007/s00417-012-2096-3

32. Lo C, Vuong LN, Micieli JAJTjoo. Recent advances and future
directions on the use of optical coherence tomography in neuro-
ophthalmology. 2021;11(1):3-15.
https://doi.org/10.4103 /tjo.tjo 76 20

33. Scoles D, Flatter JA, Cooper RF, Langlo CS, Robison S, Neitz
M, et al. Assessing photoreceptor structure associated with
ellipsoid zone disruptions visualized with optical coherence
tomography. 2016;36(1):91-103.
https://doi.org/10.1097/1AE.0000000000000618

34. Shen W, Fruttiger M, Zhu L, Chung SH, Barnett NL, Kirk JK, et
al. Conditional Miiller cell ablation causes independent neuronal
and vascular pathologies in a novel transgenic model
2012;32(45):15715-27.

https://doi.org/10.1523 /JNEUROSCI.2841-12.2012

35. Staurenghi G, Sadda S, Chakravarthy U, Spaide RFJO.
Proposed lexicon for anatomic landmarks in normal posterior
segment spectral-domain optical coherence tomography: the
INe OCT consensus. 2014;121(8):1572-8.
https://doi.org/10.1016/j.ophtha.2014.02.023

36. Ahn SJJD. Retinal Thickness Analysis Using Optical
Coherence  Tomography: Diagnostic and Monitoring
Applications  in  Retinal Diseases. 2025;15(7):833.
https://doi.org/10.3390/diagnostics15070833

37. Wang MT, King ], Symons RA, Stylli SS, Meyer ], Daniell MD,
et al. Prognostic utility of optical coherence tomography for
long-term visual recovery following pituitary tumor surgery.
2020;218:247-54.https://doi.org/10.1016/j.2j0.2020.06.004
38. Mangan MS, Gelegen E, Baserer T, Gazioglu N, Aras CJCN,
Neurosurgery. Long term predictive ability of preoperative
retinal nerve fiber layer thickness in visual prognosis after
chiasmal  decompression  surgery.  2021;207:106734.
https://doi.org/10.1016/j.clineuro.2021.106734

39. Moon CH, Hwang SC, Kim B-T, Ohn Y-H, Park TK]lo, science
v. Visual prognostic value of optical coherence tomography and
photopic negative response in chiasmal compression.
2011;52(11):8527-33.https://doi.org/10.1167 /iovs.11-8034

Rev Clin Med 2026; Vol 13 (No 2) 110
Published by: Mashhad University of Medical Sciences (http://rcm.mums.ac.ir


file:///C:/Users/Rafno/AppData/Roaming/Microsoft/Word/(http:/rcm.mums.ac.ir)
https://doi.org/10.1038/s41598-022-17193-0
https://doi.org/10.1093/neuros/nyaa318
https://doi.org/10.1007/s11060-016-2227-5
https://doi.org/10.1167/iovs.11-8388
https://doi.org/10.1055/s-0032-1329624
https://doi.org/10.1007/s00417-012-2096-3
https://doi.org/10.4103/tjo.tjo_76_20
https://doi.org/10.1097/IAE.0000000000000618
https://doi.org/10.1523/JNEUROSCI.2841-12.2012
https://doi.org/10.1016/j.ophtha.2014.02.023
https://doi.org/10.3390/diagnostics15070833
https://doi.org/10.1016/j.ajo.2020.06.004
https://doi.org/10.1016/j.clineuro.2021.106734
https://doi.org/10.1167/iovs.11-8034

