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ABSTRACT 

Background: Non-functioning pituitary macroadenomas (NFPAs) with visual field defects are ideally 

managed by transsphenoidal tumour resection to improve vision, and long-term postsurgical follow 

up is necessary to monitor for tumour recurrence. Regular updates from global data are necessary for 

developing optimal management strategies of these tumours. 

Methods: Pre- and postoperative visual and endocrine profile, imaging characteristics and details of 

surgical interventions among patients with NFPAs managed between 2008 and 2019 in a UK regional 

centre were assessed. The radiological and surgical outcomes including postoperative complications 

and recurrence risk and the factors influencing outcomes also were assessed.   

Results: 105 cases with mean (SD) age 60.1 (14.3) years and follow-up duration 60 (37) months were 

studied. 67 (64%) patients were male. Five-year recurrence-free survival rate was 71.5% (95% 

confidence interval [CI] 62.7% to 81.6%) with 33 (31%) tumour recurrences of whom 

20 (60%) received radiotherapy and 9 (27%) underwent further surgery. Younger age, tumour 

volume, and bilateral cavernous sinus extension were the predictors of recurrence on univariate 

analysis, while younger age was the only factor on multivariate analysis (Hazard ratio 0.95; 95% 

CI: 0.92, 0.97). 72/78 patients (92%) with preoperative visual field defects improved after surgery, of 

whom 27 (35%) had full recovery. 20 (24%) patients had recovery of an abnormal hormone axis. 15 

patients (16%) developed perioperative complications such as cerebrospinal fluid leak (12 cases), 

meningitis (2 cases) and bleeding (2 cases). 

 

Conclusions: Five-year recurrence-free survival after transsphenoidal resection for NFPAs was 71.5% 

with older age at surgery conferring lower risk of recurrence. Visual recovery/ improvement occurred 

in 92% of cases with preoperative visual defects following surgery.          

Key words: Non-functioning pituitary macroadenoma (NFPA); Transsphenoidal resection; Recurrence-

free survival; Visual field defect 
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INTRODUCTION 

Pituitary tumours constitute approximately 15% of all intracranial neoplasms.1 Most of these tumours 

are pituitary adenomas.2 The reported prevalence of pituitary adenomas has increased to 115 cases 

per 1,00,000 population over the past few decades, probably as a result of an increased number of 

diagnostic imaging studies and hormone assays performed for various reasons in the present day 

clinical practice.3 Depending on the pituitary cell type involved in the tumourigenesis, pituitary 

adenomas can be non-functioning or hormone hypersecreting. Of the pituitary adenomas, 14-55% are 

clinically silent.4 Taking into account the reporting bias that arises according to the  surgical or medical 

source of the published series, the estimated relative prevalence of non-functioning adenomas is 42 

cases per 100,000 population.3 The incidence and prevalence estimates vary considerably, but 

generally increase with the age of the study population.5  

Depending on their size, pituitary adenomas are broadly classified as microadenomas (size <10 mm) 

and macroadenomas (size >10 mm).2 Non-functioning pituitary macroadenomas (NFPAs) are often 

clinically silent and are detected as incidental findings (incidentalomas) on neuroimaging studies 

performed for other reasons. Symptomatic NFPAs present with visual field defects by compression of 

the optic chiasm, hormone deficiencies from mass effects on the hormone secreting cells, headaches, 

and less commonly cerebrospinal fluid (CSF) rhinorrhoea, cranial nerve palsies or apoplexy. 

Transsphenoidal surgical debulking is the preferred treatment for symptomatic NFPAs causing visual 

compromise from chiasmal encroachment, ophthalmoplegia, pituitary apoplexy, or other neurologic 

deficits related to compression from the tumour.6 Surgery with adequate tumour debulking may 

improve visual field defects, and in some cases the hormone deficiencies. Repeat surgery or other 

treatment modalities such as radiotherapy and stereotactic radiosurgery may be necessary in cases 

not cured by initial surgery or following tumour recurrence after the first surgery.6-8 

Surgical management guidelines of NFPAs are largely based on the evidence of benefit of 

transsphenoidal debulking from various observational studies owing to the relative rarity of good 
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quality randomised controlled trials.6 As the immediate and long-term surgical outcomes are 

dependent on the expertise of the centre and surgeon(s),6,9,10 timing of the surgery after the initial 

diagnosis,10 tumour characteristics including local invasion,11-13 and the amount of postoperative 

residuum,14,15 continued updates of the scientific evidence from different centres across the world is 

necessary to enhance the global expertise in managing NFPAs. 

Several factors such as tumour size, local invasion, histological characteristics, completeness of 

tumour resection during transsphenoidal surgery, amount of postoperative residuum and the age at 

first surgery were found to influence tumour recurrence in previous studies.14-27 Tumour size was also 

found to influence postoperative visual recovery in previous studies.28,29 However, there is discrepancy 

in the reported effects of age and tumour volume on preoperative headache, endocrine symptoms, 

and the recovery/ improvement of these postoperatively.11,13,30-32 Therefore, we share the experience 

in managing NFPAs in our regional referral centre in the United Kingdom (UK)  outlining  the pre- and 

postsurgical outcomes. 

MATERIALS AND METHODS  

This was a single-centre retrospective study investigating visual, endocrine, radiological and surgical 

outcomes in patients who had undergone their first transsphenoidal debulking operation for NFPAs 

at Royal Preston Hospital (RPH) between 01st January 2008 and 31st December 2019. The study was 

approved by the Institutional Review Board of the Lancashire Teaching Hospital NHS Trust (No: SE – 

219/ 29/03/2018). The pituitary clinic at the hospital provides a comprehensive service for patient 

referral, diagnosis, and management for pituitary tumours in the Lancashire and South Cumbria 

regions of UK, covering a population of 1.9 million. The endocrine department maintains an electronic 

database of patients with pituitary disease managed at this centre. Details of cases studied were 

retrieved from this database. The inclusion criteria were: a) NFPA (sellar lesion without clinical or 

biochemical evidence of hormonal excess and with histological evidence of pituitary adenoma in the 

resected surgical specimen) with transsphenoidal tumour removal during the study period, and b) at 
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least one post-operative pituitary clinic follow-up at RPH. The exclusion criteria were: a) pituitary 

surgery or radiotherapy prior to the study period; b) classical pituitary apoplexy (characterised by 

sudden onset of headache, nausea, vomiting, visual disturbance, and decreased conscious 

level); c) purely cystic pituitary lesions without tumour histology after surgery; and d) those cases with 

insufficient follow-up data. 

All patients referred to our pituitary service have a baseline pituitary hormone profile, with dynamic 

testing of the pituitary adrenal axis if indicated, pituitary imaging and visual fields. These investigations 

have usually already been performed if the patient is referred from another endocrine unit, and the 

hormone profiles are repeated in our centre if older than 6 months. The cases are then discussed in a 

multi-disciplinary team (MDT) meeting involving pituitary surgeons, endocrinologists, 

neuroradiologists, and pathologists for suitability of NFPA surgery. The same MDT re-discusses cases 

postoperatively and during the follow up period as and when necessary. Postoperative hormone 

assessments are performed at 6-8 weeks and pituitary imaging at 3-4 months after surgery. Visual 

field tests are performed by Humphrey perimetry immediately postoperatively and within 12 months 

(generally within 3-6 months) of surgery.         

Baseline clinical, biochemical, radiological, and demographic parameters were reviewed from the 

pituitary database to obtain information on patient demographics (age, gender and age at first 

surgery), pre- and postoperative symptoms, imaging characteristics, details of surgical interventions 

and presence of postoperative complications (such as bleeding, CSF leak and meningitis), pituitary 

MDT meeting discussion reports, follow-up duration, recurrence, and further interventions (re-

surgery or radiotherapy). Symptoms of hormone insufficiency such as erectile dysfunction (in males), 

menstrual irregularities (in premenopausal women), hypothyroid symptoms, fatigability and/or 

postural dizziness/syncope (from secondary adrenal insufficiency), and symptoms of visual 

dysfunction such as peripheral visual impairment or double vision were recorded for each participant. 

The radiological characteristics of each NFPA were re-reviewed by an expert neuroradiologist who 
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calculated the preoperative tumour volume using the formula 4/3 π (abc), [where a = cranial-caudal 

radius; b = anteroposterior radius; and c = transverse radius; all in centimetres]. The same radiologist 

also assessed the relationship of the NFPA to the optic chiasm, extension into cavernous sinus, and 

postoperative tumour residuum.   

The following parameters were assessed: preoperative tumour size,  volume and local invasion, 

incidence of endocrine dysfunction (from secondary hypogonadism, hypothyroidism, and adrenal 

insufficiency), visual field defects, postoperative hormone deficiency or recovery, visual recovery, 

postoperative complications, postoperative residuum, repeat surgery, radiotherapy, tumour histology 

or staining characteristics, postoperative recurrence, time to recurrence, and interval to repeat 

surgery or radiotherapy. 

Statistical analysis:  

The time from the date of a patient’s first surgery to the first recurrence was the primary endpoint. 

Death (n=9) before recurrence was treated as a censoring event. Recurrence-free survival was 

measured by Kaplan-Meier survival curve analysis, and the difference between groups (e.g., sex) was 

assessed using a log-rank test. The association between baseline clinico-pathological markers, such as 

age, tumour volume (cm3), cavernous sinus extension (0=no, 1=unilateral, and 

2=bilateral), adrenocorticotrophic hormone (ACTH) staining (0=no, 1=yes), and post-

operative tumour residue (0=none; 1=present) and recurrence was assessed using hazard ratios 

derived from Cox proportional hazard models with associated 95% confidence intervals (CI). Firstly, 

univariable Cox proportional hazard regression analysis was performed for each parameter. 

Multivariable Cox proportional hazard regression analysis was then performed using parameters 

with p < 0.05 in univariable analysis and other parameters of known clinical 

relevance. Backward stepwise model selection by Akaike Information Criterion (AIC) was applied to 

determine the final model.  
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We reported the association between visual symptoms and visual defects pre- and post-surgery, and 

the relationship with the optic chiasm descriptively via frequencies and percentages. Logistic 

regression models were used to examine the association between tumour volume, cranio-caudal 

dimension, and age and risk of pre-surgery visual symptoms and visual defects; tumour volume and 

age and the risk of endocrine dysfunction, headaches, and complications; and tumour volume and 

postoperative tumour residuum (absent/present) and the incidence of a recovery of any hormone axis. 

Logistic model selection was performed via backward stepwise model selection by AIC. No evidence 

of multi-collinearity (all Variable Inflation Factors were below 5) and no influential values (via visual 

inspection of Cook’s distance values and all absolute standardized residuals were below 3) was found 

in any of the models. 

Missing data were excluded from each analysis, and no imputation was performed. All significance 

tests were two-tailed, and p values less than 0.05 were considered statistically significant. All statistical 

analyses were performed with RStudio version 1.2.5033 (release name: "Orange Blossom"). Our code 

and analysis can be found at: https://osf.io/q3ucg/.  

RESULTS   

Patients  

One hundred and five patients fulfilled criteria for inclusion in this study. The baseline characteristics 

of the study population are summarized in Table 1. The mean (SD) age was 60.1 (14.3) years, and 64% 

were male. The mean (SD) follow-up duration was 60 (37) months, and the median was 56 (range: 4-

136) months. Of the 100 patients with visual field tests prior to surgery, 63 (63%) had bilateral field 

defects, 15 (15%) unilateral defects and 22 (22%) no defects. Of the 99 patients who had postoperative 

testing, only 27 (27%) had bilateral field defects, 23 (23%) unilateral defects and 49 (50%) no defects. 

Of the 78 patients with preoperative visual field defects, 72 (92%) showed an improvement or recovery 

of the visual defects. Among these patients, 27 (35%) had full visual recovery.  

https://osf.io/q3ucg/
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During the study period, 15 (14%) patients sustained a postoperative complication, 26 (25%) received 

radiotherapy, nine (9%) underwent subsequent surgery, and 12 (11%) died during follow-up (from 

causes not directly related to their pituitary disease).  

Table 1: Baseline demographic, clinical and laboratory parameters. IQR: interquartile range; ACTH: 
adrenocorticotrophic hormone; MRI: magnetic resonance imaging.  
  

Characteristic (N [where data is available]) Median ([IQR], min-max) 
or        N (%)  

Age, median (IQR; min-max) (N: 105) 61 (19; 28-92)  
Age at 1st surgery (N: 105) 57 (22; 28-29)  
Gender (N: 105) 

• Female  
• Male  

  
38 (36%)  
67 (64%)  

Endocrine symptoms (N: 104):  
• No  
• Yes  

  
68 (65%)  
36 (35%)  

Visual symptoms (N: 105):  
• No  
• Yes  

  
36 (34%)  
69 (66%)  

Headaches (N: 104):  
• No  
• Yes  

  
65 (63%)  
39 (37%)  

Headache duration: months before operation, 
median (IQR; min-max)  

2 (4; 0-9)  

Tumour volume (cm3) on MRI (N: 94) 6.5 (4.2; 0.8-48.2)  
Cranial caudal diameter (mm) (N: 94) 27 (7; 15-63)  
Antero-posterior diameter (mm) (N: 94) 20 (6; 10-35)  
Transverse diameter (mm) (N: 94) 23 (5; 10-43)  
Cavernous sinus extension (N: 94):  

• No  
• Unilateral  
• Bilateral  

  
25 (27%)  
33 (35%)  
36 (38%)  

Tumour recurrence (N: 105):  
• No  
• Yes  

  
72 (69%)  
33 (31%)  

Stain (N: 102):  
• Non-ACTH (Null cell: 50; GN: 25; SF1: 4; 
prolactin: 2; mixed: 2) 
• ACTH  

  
83 (81%)  

 
19 (19%)  

Post-operative residuum (N: 100):  
• Absent  
• Present   

  
11 (11%)  
89 (89%)  

Follow-up time in months (N: 105) 56 (56; 4-136)  
Post-operative SIADH (N: 105) 

• No  
• Yes  

  
94 (90%)  
11 (10%)  

Postoperative ADH deficiency (N: 105)   
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• No  
• Yes (Permanent – only one)  

89 (85%)  
16 (15%)  

Radiotherapy (N: 105) 
• No  
• Yes  

  
79 (75%)  
26 (25%)  

Subsequent surgery (N: 104) 
• No  
• Yes  

  
95 (91%)  

9 (9%)  
Deceased (N: 105) 

• No  
• Yes  

  
93 (89%)  
12 (11%)  

 

 

Tumour recurrence  

During follow-up, 33 (31%) patients had evidence of tumour recurrence. Of these patients, 

20 (60%) received radiotherapy, 9 (27%) underwent further surgery, and three (9%) died after 

recurrence. The 5-year recurrence-free survival rate was 71.5% (95% CI 62.7% to 81.6%) and Kaplan-

Meier estimates showed that about 65% (95% CI 54.8% to 76.3%) of the patients remained 

recurrence free at the end of follow-up.  

  

  
Time (months)  N at risk  N events  Survival probability (95% CI)  

6  104  1  0.99 (0.97, 1.00)  
12  99  4  0.95 (0.91, 0.99)  
24  86  5  0.90 (0.85, 0.96)  
36  72  9  0.80 (0.73, 0.89)  
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48  58  5  0.74 (0.66, 0.84)  

60  47  2  0.72 (0.63, 0.82)  
72  34  4  0.65 (0.55, 0.76)  

  
Figure 1. Kaplan-Meier overall recurrence-free survival curve  
  
Only younger age, tumour volume, and bilateral cavernous sinus extension were statistically 

significant in the univariate analyses for risk of tumour recurrence (Table 2). Backward stepwise model 

selection by AIC revealed a statistically significant model [Likelihood ratio 

rest: 25.07 (df 4), p<.0001] comprised of age, tumour volume, and cavernous sinus extension. In the 

multivariate Cox analysis, only age remained statistically significant, whereas the covariates tumour 

volume and cavernous sinus extension were no longer statistically significant (Table 2). Holding the 

other covariates constant, a higher age was associated with a slightly reduced risk of recurrence during 

follow-up.   

 

 

 

Table 2. Univariate and multivariate Cox regression for tumour recurrence 

  Univariate  Multivariate  
  HR (95% CI)  P-value  HR (95% CI)  P-value  
Age  0.95 (0.92, 0.97)  <0.0001  0.94 (0.91, 0.96)  <0.0001  
Tumour volume  1.04 (1.01, 1.08)  0.018  1.04 (1.00, 1.08)  0.064  
Cavernous sinus extension = 
none  

Ref  Ref  Ref  Ref  

Cavernous sinus extension 
= unilateral  

2.30 (0.73, 7.24)  0.154  2.60 (0.80, 8.45)  0.112  

Cavernous sinus extension 
= bilateral  

3.67 (1.20, 11.21)  0.023  3.12 (0.94, 10.39)  0.064  

ACTH stain (No vs. Yes)  2.06 (0.93, 4.59)  0.076  NA  NA  
Postoperative tumour 
residue (No vs. Yes)  

1.63 (0.50, 5.35)  0.422  NA  NA  
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Figure 2: Multivariate Cox regression  
  
 

Tables 3 and 4 below show the pre- and post-operative effects on visual fields for those with MRI of 

the pituitary prior to and after transsphenoidal surgery (those without MRI pituitary are not shown 

in these tables).   

 

 

Table 3. Preoperative visual abnormalities and the relationship of the tumour to the optic chiasm on 

MRI pituitary  

Relationship to chiasm 

(on MRI scan)  

Total patients Visual symptoms Visual Field Defect 

Clear of chiasm 7 1 3 

Touching chiasm 36 20 23 (13 bilateral) 

Compressing/displacing 

chiasm 

51 40 44 (41 bilateral) 

Total 94 61 70 

 

Table 4:  The changes in postoperative vision in those with visual field defects pre-surgery   
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Relationship to chiasm 

on MRI (pre-

operation)  

No change Partial Improvement Normalised 

Clear of chiasm 3 0 0 

Touching chiasm 1 10 12 

Compressing/displacing 

chiasm 

2 28 14 

Total 6 (8.6%) 38 (54.3%) 26 (37.1%) 

 

Visual field defects were identified in the majority of those with tumour touching (23 of 36; 

64%) or compressing (44/51; 86%) the optic chiasm in the pituitary MRI scans. Most of these 

patients were symptomatic (60 of 67; 90%). Of the 7 patients with tumour free of the chiasm 

1 had visual symptoms and 3 had a visual field defect on testing, although in 2 of these 

patients an alternative cause for visual problems (glaucoma and age-related macular 

degeneration) was also present. Of these 70 patients with visual field defects preoperatively, 

an improvement was seen in 64 (91.4%). Complete resolution of visual field abnormalities 

was seen in 37% of patients (26 of 70) and this was more likely to occur in those with the 

tumour touching the chiasm (12 of 23; 52%) than in those with tumour compressing the 

chiasm (14 of 44; 32%).  

Tumour volume, cranio-caudal dimension, age, and preoperative visual symptoms/ defects  

Only cranio-caudal dimension was selected using backward stepwise model selection by AIC from an 

original model also comprised of tumour volume and age. The log odds of pre-operative visual 

symptoms increased by 0.10 (95% CI 0.03 to 0.18) for each unit change in cranio-caudal 

dimension, whereas the odds (odds ratio) increased by a factor of 1.11 (95% CI 1.03 to 1.20).  

Similarly, in a logistic regression model to predict pre-operative visual defects, backward stepwise 

model selection by AIC selected only cranio-caudal dimension but not age and tumour volume in the 

final model. For every one-unit change in cranio-caudal dimension, the log odds 
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of preoperative visual defects (versus no visual defects) increased by 0.099 (95% CI 0.018 to 

0.193) and the odds (odds ratio) increased by a factor of 1.10 (95% CI 1.02 to 1.21).  

 

Endocrine symptoms and headaches and preoperative tumour volume  

Neither tumour volume (p=.404) nor age (p=.291) were statistically associated with endocrine 

dysfunction. Similarly, tumour volume (p=.12) and age (p=.09) were not statistically associated with 

headaches.  

 

Postoperative hormonal changes  

Of the 85 patients with postoperative hormone follow up data available, evidence of recovery of at 

least one pituitary hormone axis was seen in 20 (24%). . 11 patients with secondary hypothyroidism, 

6 with secondary hypogonadism, and 6 with secondary adrenal insufficiency had some recovery of 

their pituitary hormone (TSH, Gonadotropin and ACTH respectively) deficiencies after transsphenoidal 

surgery. Of these patients, one had recovery of all the hormone deficiencies and another had recovery 

of both TSH and ACTH deficiencies.  

However, 11 (11%) patients had no postoperative tumour residuum, and none of these patients 

experienced a recovery of any hormone axis. Of these patients, a male with preoperative ACTH and 

TSH deficiencies developed panhypopituitarism and diabetes insipidus post-surgery that required long 

term hormone replacement therapy with steroids, testosterone, thyroxine, growth hormone, and 

desmopressin. One patient developed new growth hormone and gonadotropin deficiencies requiring 

replacement postoperatively. Of the other two patients who developed new hormone deficits after 

tumour resection, one each showed growth hormone and gonadotropin deficiencies respectively 

requiring replacement.  

Neither tumour volume (p=.40) nor postoperative residuum (p=.99) statistically predicted recovery of 

hormone axes.  
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A total of 30 cases also developed new hormone deficiencies (ACTH – 11 cases, gonadotropin – 10 

cases and TSH – 9 cases) after transsphenoidal tumour resections.   

 

Perioperative complications and tumour volume  

A total of 15 (14%) patients experienced complications from surgery (11 with CSF leak, 2 with 

meningitis and 2 with bleeding) following transsphenoidal tumour removal. Neither 

tumour volume (p=0.33) nor age (p=0.40) statistically predicted postoperative complications.  

 

DISCUSSION  

Although several studies have examined the immediate postoperative outcomes for NPFAs after 

transsphenoidal adenoma resections, there is still a paucity of data on the risks of recurrence of these 

neoplasms and the factors affecting the long-term recurrence-free survival in the global scientific 

literature. A mean (SD) follow-up duration of 60 (37) months in our patients enabled assessment of 

the risk factors involved in tumour recurrence, and the need for subsequent surgery or radiotherapy. 

We found a recurrence-free 5-year survival rate of 71.5%, with only a 35% chance of recurrence at the 

end of follow-up. Younger age at presentation, greater tumour volume and bilateral cavernous sinus 

invasion by the tumours before surgery were risk factors for subsequent tumour recurrence in the 

univariate analysis, although age was the only statistically significant risk factor in our multivariate 

analysis. We observed that 37% of patients with visual field defects prior to surgery had complete 

visual recovery, and another 54% had improvement of field defects following transsphenoidal 

adenomectomy. In 3 of these patients the tumour was clear of the optic chiasm so it is unlikely that 

the pituitary tumour was the cause for the observed visual field defect and therefore one would not 

expect any improvement following surgery. We also found recovery in at least one hormone axis in 

24% patients. Furthermore, 14% experienced a postoperative complication, such as CSF leak, 

bleeding, or meningitis after tumour removal.  

The 5-year progression-free survival rate observed in our cohort is comparable to the 30% recurrence 
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rate reported by Gittoes et al.16 The wide discrepancy in the long term recurrence risk of 12-46% 

reported in a previous meta-analysis that included 19 studies and 971 cases is probably from reporting 

bias in relation to the degree of tumour resection (complete or incomplete) during transsphenoidal 

surgery.17 Tumour growth-free survival rates (TGFSR) observed among those with a postoperative 

residuum in this study at 5 years and 10 years were 56% and 40% respectively. However, even with 

only 11% of cases in our series having no postoperative residue, our TGFSR at 5-year follow up (71.5%) 

was comparable to that reported by Chen et al. (70%). Extrasellar extension was identified as a risk 

factor for tumour recurrence after NFPA resection in previous studies.18-20 Though we found a 

statistically significant association between bilateral cavernous sinus invasion prior to surgery and 

tumour recurrence after resection in the univariate analysis (hazard ratio [HR]: 3.67), this relationship 

did not reach statistical significance in the multivariate model possibly owing to a smaller sample size. 

Similarly, though larger tumour volume was associated with higher risk of recurrence in a univariate 

model, this association21,22 was not obvious in our multivariate analysis. Although some centres found 

no association between age and risk of tumour regrowth following surgery,23 we found a statistically 

significant association between younger age at transsphenoidal surgery and tumour recurrence even 

in the multivariate analysis as observed by others.13,24-26 ACTH-staining NPFAs were found to be 

associated with higher rates of postoperative tumour recurrence in previous studies.23,27 However, we 

could not find this clear association possibly because of the small number of this subtype of NFPA in 

our series. 

Wide discrepancies in the rate of recovery or improvement of visual fields after transsphenoidal 

tumour debulking (50-91%) were reported previously.8,17,28 This discrepancy can be explained by the 

fact that visual recovery depends on the degree and duration of chiasmal compression from the NPFAs 

prior to surgery which varies in each individual series reported. The full visual recovery rate of 35%, 

and overall visual improvement rate of 92% in our series is comparable to that observed by Mortini et 

al (40.5% and 91.7% respectively).8 Cranio-caudal dimension of the NPFA, which determines the 

degree of compromise of the visual apparatus, clearly correlated with visual field defects in our series 
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as also shown in a recent systematic review which examined 44 studies with a total of 4789 patients.29  

Neither age nor tumour volume had any correlation with endocrine dysfunction (such as 

hypogonadism, hypothyroidism or adrenal insufficiency) or headaches as shown by previous 

studies.13,30 Functional recovery in at least one of the endocrine deficits after transsphenoidal surgery 

in 24% of patients in our cohort is comparable with the studies by Little et al.11 and Najmaldin et al.13 

However, other authors reported higher rates of hormonal recovery,12,31,32 probably because of the 

tumour characteristics in the individual cases of these series. We observed no recovery of hormonal 

deficits in any of the 11 patients with no tumour residuum following surgery. It’s possible that this 

relates to more extensive surgery in these patients as four of them showed new hormone deficiencies 

postoperatively.  

The apparently higher rate of perioperative complications such as CSF leak, bleeding and 

postoperative infections in our cohort may be most likely related to the nature of tumour invasion/ 

extension to the suprasellar/parasellar regions and the sizes of the NFPAs. Moreover, there are wide 

discrepancies in the reported incidence of these complications in the literature.33-35  

Our study has certain limitations inherent to a retrospective data analysis. Such data are reliant on the 

standardisation and completeness of clinical documentation; patients in our study had seen a number 

of different clinicians over several years, and some were being followed up postoperatively in the 

original referring centre. There were incomplete data for some of the parameters examined. These 

factors might have affected our results to a small extent. However, the availability of a relatively large 

and long-term follow-up dataset with meaningful clinical outcomes make our study unique and should 

enrich our current understanding on management of NFPAs.  

CONCLUSIONS 

Recurrence-free survival rate of NFPAs after a mean follow up period of 60 months following 

transsphenoidal tumour resection was 72%, with bilateral cavernous sinus extension, tumour volume 
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and younger age as the statistically significant predictors of recurrence in univariate analysis while age 

was the only risk factor in the multivariate model. Cranio-caudal dimension of the NFPA had significant 

correlation to the preoperative visual field defects. 37% of patients had full visual recovery, and overall 

visual improvement occurred among 92% following the transsphenoidal surgery. 24% of patients had 

recovery of at least one hormone axis after surgery during follow up period. Large studies reporting 

surgical outcomes are still necessary to improve our knowledge about NFPAs and their long-term 

management.                                           
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