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ABSTRACT 
Background: This study assessed the effects of endoscopic endonasal transsphenoidal surgery (EETS) on visual and surgical 
outcomes in pituitary macroadenoma patients, focusing on tumor resection rates, visual improvement, and postoperative 
complications. 
Methods: This quantitative retrospective study included 30 patients who underwent EETS for pituitary macroadenomas. 
Preoperative assessments included demographics, tumor size, Knosp grade (MRI), visual acuity (Snellen), visual fields 
(perimetry), and retinal nerve fiber layer (RNFL) thickness (OCT). At 12 weeks postoperatively, visual tests, RNFL thickness, 
and contrast-enhanced MRI were repeated to assess resection. Complications such as CSF leak, hemorrhage, infection, and 
neurological deficits were recorded. Paired t-tests compared pre- and postoperative visual and RNFL outcomes, while chi-
square tests analyzed associations between Knosp grade, resection extent, and complications. 
Results: Of the 30 patients, 63.3% were male and 36.7% female, with a mean tumor size of 3.8 ± 1.1 cm. Higher Knosp 
grades were significantly linked to incomplete resection (p <0.05). Complete tumor removal was achieved in 66.7% of cases, 
while 46.7% experienced postoperative complications-most commonly hemorrhage (20%) and CSF leak (10%). Visual acuity 
improved significantly (p <0.05), with severe impairment (≤6/60) decreasing from 23.3% to 6.7% in the right eye and from 
26.7% to 6.7% in the left. RNFL thickness also increased significantly, indicating optic nerve recovery. 
Conclusion: EETS markedly enhances visual function and optic nerve integrity in pituitary macroadenoma patients. 
However, higher Knosp grades correlate with incomplete resection and greater complication rates, highlighting the need for 
careful case selection and surgical planning. 
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INTRODUCTION 
Pituitary macroadenomas are benign tumors that arise 
from the anterior pituitary gland and are among the most 
prevalent sellar region neoplasms. These tumors, defined 
as those exceeding 10 mm in diameter, often present with 
significant clinical symptoms, including progressive visual 
deterioration due to optic chiasm compression. The 
impact on visual function varies depending on tumor size, 
location, and duration of compression, making early 
intervention crucial.1 
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 Endoscopic endonasal transsphenoidal surgery 
(EETS) has revolutionized the management of pituitary 
macroadenomas, offering a minimally invasive approach 
with improved visualization and reduced morbidity 
compared to traditional microscopic surgery. This 
approach provides superior access to midline skull base 
lesions while minimizing disruption to surrounding brain 
structures.2 EETS has demonstrated a high success rate in 
tumor debulking and decompression of the optic 
apparatus, thereby enhancing visual recovery and 
improving overall patient outcomes.3 
 The extent of tumor removal plays a pivotal role in 
determining surgical success, and Knosp grading has 
emerged as an essential tool for preoperative assessment. 
Tumors classified as higher Knosp grades (3 and 4) 
indicate cavernous sinus invasion, which poses a 
significant challenge to achieving complete resection.4 
Studies have shown that subtotal resection, despite being 
less aggressive, can still yield considerable functional 
improvement in vision, highlighting the importance of 
balancing surgical aggressiveness with complication risks.5 
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 Postoperative visual recovery assessment relies on 
multiple objective measures, including visual acuity 
testing, perimetry for field defects, and optical coherence 
tomography (OCT), which provides valuable insights into 
the integrity of the retinal nerve fiber layer (RNFL). 
Emerging evidence suggests that preoperative RNFL 
thinning correlates with poorer postoperative visual 
prognosis, reinforcing the utility of OCT in predicting long-
term visual outcomes in pituitary adenoma patients.⁶ The 
ability to integrate these diagnostic tools into routine 
clinical evaluation aids in individualized surgical planning 
and enhances decision-making. 
 Despite its advantages, EETS is not without 
challenges. The risk of complications, particularly 
cerebrospinal fluid (CSF) leaks and vascular injuries, 
remains a concern, especially in cases of extensive tumor 
invasion. Ensuring meticulous intraoperative dural repair 
and employing advanced reconstruction techniques are 
key to reducing postoperative morbidity.³ Understanding 
the correlation between tumor characteristics, resection 
rates, and complication risk is essential for optimizing 
patient selection and improving surgical strategies. 
 This study aims to evaluate the effectiveness of EETS 
in improving visual outcomes, reducing tumor burden, 
and minimizing complications. By correlating preoperative 
characteristics with postoperative results, this research 
provides clinically relevant data that can aid in refining 
patient management protocols for pituitary 
macroadenomas. 
 
SUBJECTS AND METHODS 
This was a quantitative retrospective observational study 
conducted at the Department of Neurosurgery Unit II, 
Punjab Institute of Neurosciences (PINS), Lahore. Ethical 
approval was obtained from the Institutional Review 
Board of Punjab Institute of Neurosciences, Lahore No. 
2024/IRB/PINS/Approval/2025 dated 23 January 2025. 
The study spanned a one-year period from February 2024 
to January 2025. Using a non-probability purposive 
sampling technique, the medical records of 30 patients 
diagnosed with pituitary macroadenomas who underwent 
endoscopic endonasal transsphenoidal surgery (EETS) 
were reviewed. 
 Data were retrieved from institutional hospital 
records and digital logs using structured Google Forms. 
Information collected included demographic details, 
clinical presentation, tumor size and Knosp grade from 
preoperative MRI, and ophthalmological evaluations—
visual acuity (Snellen chart), visual fields (Humphrey 
perimetry), and retinal nerve fiber layer (RNFL) thickness 
measured by optical coherence tomography (OCT). 
Functional pituitary status (hormone assays) and 
postoperative MRI findings were also reviewed. 

 Postoperative outcomes were evaluated based on 
changes in visual function and RNFL thickness at 12 
weeks, extent of tumor resection (gross total vs residual), 
and the presence of complications such as cerebrospinal 
fluid (CSF) leak, hemorrhage, infection, and neurological 
deficits. The patients aged 15–65 years with pituitary 
macroadenomas (>2 cm) who underwent EETS at PINS 
between February 2024 and January 2025 were included. 
However, the patients with pituitary microadenomas (<1 
cm), prior pituitary surgery, significant medical 
comorbidities precluding surgery, or incomplete records 
were excluded. 
 Data analysis was performed using SPSS version 26. 
Quantitative variables were expressed as mean ± standard 
deviation. Paired t-tests were used to compare pre- and 
postoperative visual acuity and RNFL thickness. Chi-
square tests assessed associations between Knosp grade, 
extent of tumor resection, and postoperative 
complications. A p-value <0.05 was considered statistically 
significant. 
 
RESULTS 
Among the 30 patients included in the study, 63.3% 
(19/30) were male, and 36.7% (11/30) were female, with 
a mean age of 46.9 years (range: 30–67 years). The mean 
tumor size was 3.8 cm (range: 2.1–5.6 cm). Table 1 shows 
the relationship between individual Knosp grades and 
tumor resection status. Complete tumor resection was 
achieved in all patients with Knosp Grades 0 and 1, and in 
more than half of those with Grade 2. In contrast, Grades 
3 and 4 were associated with higher rates of residual 
tumor. Specifically, residual tumor was present in 5 out of 
11 patients with Grade 2, 2 out of 3 patients with Grade 3, 
and 3 out of 4 patients with Grade 4. These findings 
underscore a statistically significant inverse relationship 
between Knosp grade and the likelihood of complete 
tumor resection (p < 0.05), indicating that higher Knosp 
grades are predictive of incomplete surgical outcomes. 
 Postoperative complications occurred in 46.7% 
(14/30) of patients. Hemorrhage was noted in 20.0% 
(6/30), cerebrospinal fluid (CSF) leaks in 10.0% (3/30),  
infections in 6.7% (2/30), and new neurological deficits in 
3.3% (1/30). The remaining 53.3% (16/30) of patients had 
an uneventful recovery. A chi-square test confirmed that 
higher Knosp grades were significantly associated with 
increased postoperative complications (p<0.05). 
 Visual outcomes improved significantly following 
surgery. Figure 1 shows the preoperative and 
postoperative distribution of visual acuity in both right 
and left eyes among patients undergoing endoscopic 
endonasal transsphenoidal surgery for pituitary 
macroadenomas. Preoperatively, a relatively small 
proportion of eyes exhibited normal vision (6/6), with only 
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Table 1: Association between individual Knosp grades and tumor 
resection 
 

Knosp Grade Complete Resection (n) Residual Tumor (n) 

Grade 0 3 0 

Grade 1 9 0 

Grade 2 6 5 

Grade 3 1 2 

Grade 4 1 3 

 
13.3% (4/30) of right eyes and 10.0% (3/30) of left eyes 
achieving this benchmark. In contrast, severe visual 
impairment (defined as ≤6/60 or worse) was present in 
23.3% (7/30) of right eyes and 26.7% (8/30) of left eyes. 
Postoperatively, there was a substantial improvement in 
visual outcomes. The proportion of eyes with 6/6 vision 
increased markedly to 50.0% (15/30) in the right eye and 
46.7% (14/30) in the left eye. Concurrently, severe visual 
impairment was significantly reduced to just 6.7% (2/30) 
in both eyes. These findings underscore the efficacy of 
surgical decompression in reversing vision loss due to 
chiasmal compression by macroadenomas. A paired t-test 
confirmed that the observed improvements were 
statistically significant (p<0.05), highlighting the positive 
visual impact of timely surgical intervention. 
 Figure 2 shows the distribution of retinal nerve fiber 
layer (RNFL) thickness in right and left eyes before and 

after endoscopic endonasal transsphenoidal surgery for 
pituitary macroadenomas. Preoperatively, the majority of 
eyes had RNFL thickness values in the lower ranges. 
Specifically, 26.7% (8/30) of right eyes and 33.3% (10/30) 
of left eyes were in the 30–50 µm range, while 56.7% 
(17/30) of right eyes and 40.0% (12/30) of left eyes fell 
within the 51–80 µm range. These values reflect 
significant optic nerve fiber thinning likely due to 
longstanding compression of the optic chiasm by the 
tumor. 
 Postoperative assessments demonstrated a marked 
shift toward higher RNFL thickness values, with 63.3% 
(19/30) of right eyes and 56.7% (17/30) of left eyes 
moving into the 81–110 µm range, indicating substantial 
anatomical recovery of the optic nerve fibers. This 
improvement is consistent with surgical decompression 
relieving pressure on the optic apparatus. The change in 
RNFL thickness was statistically significant (p < 0.05), as 
confirmed by paired t-tests. These findings support the 
use of optical coherence tomography (OCT) as an 
objective tool for monitoring optic nerve recovery in 
patients with visual deficits secondary to pituitary 
macroadenomas. 

 

 
Figure 1: Pre- and postoperative distribution of visual acuity in right and left eyes 

 

 
Figure 2: Pre- and postoperative distribution of retinal nerve fiber layer (RNFL) thickness in right and left eyes 
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 Perimetry analysis showed a significant 
improvement in visual field deficits postoperatively (p < 
0.05). The mean deviation (MD) score improved from -
12.5 dB (±3.1) preoperatively to -6.8 dB (±2.4) 
postoperatively in the right eye and from -13.2 dB (±2.9) 
to -7.1 dB (±2.5) in the left eye. Quadrant-wise 
assessment indicated better postoperative recovery in the 
superotemporal and inferonasal quadrants, regions 
commonly affected by chiasmal compression. 
 
DISCUSSION 
This study offers valuable insight into the real-world 
outcomes of endoscopic endonasal transsphenoidal 
surgery (EETS) for pituitary macroadenomas in a Pakistani 
tertiary-care setting. Our results especially the significant 
improvement in visual acuity (6/6 vision in 50.0% of right 
eyes and 46.7% of left eyes postoperatively) and 
corresponding increases in RNFL thickness align closely 
with both international and regional data. 
 For instance, a Pakistani case series by Khan et al. 
reported vision improvement in 87% of patients following 
EETS, emphasizing the high success rate of this approach 
in our region.6 Another Pakistan-based descriptive study 
on EETS demonstrated improved visual functions in 89.4% 
of cases, reinforcing that visual recovery is a consistent 
outcome across institutions¹³. These findings are 
consistent with global reports such as those by previous 
studies which show postoperative visual acuity 
normalization rates ranging from 45% to 80%.6-8 
 Our OCT-based analysis of RNFL thickness provides 
structural confirmation of visual recovery. Preoperative 
thinning (≤80 µm in over 80% of eyes) significantly 
reversed postoperatively, with ≥60% of eyes achieving 
RNFL ≥81 µm in both eyes—a trend matching Indian data 
from Zhang et al.9 and long-term OCT outcomes reported 
in Korea by Zhou et al.10 These consistencies affirm OCT’s 
role as a reliable prognostic indicator of visual recovery. 
 Knosp grade remains a strong predictor of surgical 
complexity and outcomes. In our study, Grades 3–4 were 
associated with higher rates of residual tumor and 
complications (e.g., CSF leaks, hemorrhage), consistent 
with observations from previous studies who reported 
increasing surgical risk with cavernous sinus 
involvement.5,7,11 Importantly, though our gross total 
resection rate (66.7%) is slightly lower than the 70–80% 
reported in similarly graded cohorts7, our center’s 
emphasis on visual protection and risk mitigation likely 
contributed to favorable functional outcomes. 
 Our complication rate (46.7%) is higher than the 
global average of 10–30% but aligns with local data: a 
Karachi series documented similar CSF leak rates of 
around 12%, particularly among high-Knosp cases.12 
Greater tumor size and advanced invasion likely 

contributed to higher intraoperative and postoperative 
risk, underscoring the importance of meticulous surgical 
protocol and robust perioperative care. 
 Comparison with other minimally invasive 
techniques is also informative. A comparative study in a 
neighboring population showed postoperative visual 
improvement of 86.7% in EETS versus 57.9% in 
transcranial approaches, with lower complication rates 
and shorter operative times in EETS cohorts.13 This 
supports our findings and reinforces the strategic value of 
EETS, especially when visual function is a priority. 
 Global literature also supports our long-term visual 
results; diffusion tensor imaging (DTI) studies by Zhang et 
al. have shown sustained visual field recovery in over 70% 
of patients after one-year post-EETS.9 This aligns with our 
MD improvements (-12.5 to -6.8 dB right eye) and 
quadrant-specific recovery. 
 Based on our findings, endoscopic endonasal 
transsphenoidal surgery (EETS) should be considered the 
preferred surgical approach for patients with pituitary 
macroadenomas, particularly those presenting with visual 
disturbances. Preoperative evaluations should routinely 
include high-resolution MRI to assess Knosp grade and 
optical coherence tomography (OCT) to measure retinal 
nerve fiber layer (RNFL) thickness, as both parameters 
were found to be predictive of surgical and visual 
outcomes. Patients with higher Knosp grades should be 
thoroughly counseled regarding the increased likelihood 
of residual tumor and postoperative complications. A 
multidisciplinary team approach involving neurosurgeons, 
endocrinologists, and ophthalmologists is essential for 
optimal management. Postoperative monitoring with OCT 
and visual field testing at 12 weeks is strongly 
recommended to assess functional recovery and to guide 
further therapeutic planning. Institutional adoption of 
structured perioperative imaging and follow-up protocols 
will further improve clinical outcomes and patient safety. 
 This study has several limitations that should be 
acknowledged. The retrospective design limits control 
over confounding variables and may introduce selection 
bias. The relatively small sample size (n=30) and single-
center setting restrict the generalizability of the findings 
to broader populations. Furthermore, the follow-up 
period was limited to 12 weeks, which may not capture 
the full extent of long-term visual recovery, particularly in 
cases of chronic compression. OCT imaging was not 
uniformly available preoperatively for all patients, 
resulting in incomplete baseline RNFL data. Additionally, 
the lack of data regarding the duration of visual 
symptoms, time to diagnosis, and prior medical 
management limits our ability to account for factors 
influencing optic nerve recovery. Future studies should 
adopt prospective, multicenter designs with larger 
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cohorts and extended follow-up periods to validate and 
expand upon these findings. 
 
CONCLUSION 
Endoscopic endonasal transsphenoidal surgery (EETS) is 
an effective surgical approach for pituitary macro-
adenomas, demonstrating significant improvements in 
visual acuity and retinal nerve fiber layer thickness. Our 
findings show that higher Knosp grades correlate with 
increased rates of residual tumor and postoperative 
complications. These results underscore the utility of EETS 
not only in achieving tumor resection but also in restoring 
visual function, particularly when timely intervention is 
combined with structured radiological and ophthalmo-
logic assessment. 
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