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ABSTRACT 

Objective:  In neurosurgical facilities, lesions that occur in the sella turcica and suprasellar area are frequently 

encountered. Different complications have been documented in the past studies following surgical 

management of sellar suprasellar lesions. This study's rationale was to get data from our local population on 

complications related to the transcranial approach for sellar suprasellar lesions. The study aimed to determine 

the immediate (within one week) postoperative complications of sellar suprasellar lesions operated via a 

pterional approach 

Material and Methods:  This descriptive case series study was conducted from June 2019 to June 2020 at the 

neurosurgical facility lady reading hospital Peshawar. A total of 117 patients, meeting inclusion criteria 

irrespective of gender, diagnosed with the sellar suprasellar lesion between 18 to 60 years of age operated 

through a pterional approach. Post-op patients were followed for seven days to access main outcome 

measures such as CSF leak and diabetes insipidus.  

Results:  CSF leak found in 7.7% (n = 9) of patients while diabetes insipidus was detected in 14.5% (n = 17) 

patients. Gender and age-based stratification showed no statistically significant difference for both 

postoperative complications. 

Conclusion:  Diabetes insipidus was a more frequent postoperative complication in patients undergoing the 

pterional approach for sellar suprasellar lesions followed by CSF leak. However, no statistically significant 

correlation was observed between different age groups and gender for all these complications. 
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INTRODUCTION 
The sellar suprasellar area lesions are deeply 

rooted and far closer to the anterior skull base's 

essential structures. Endoscopic endonasal 

procedures are widely practiced for such lesions 

nowadays; however, the transcranial approach is 

still commonly used and has numerous 

indications, mainly depending on tumor size, 

extension, and neurovascular structures 

involvement in the vicinity.12 The tumors that are 

approached transcranially are often large, 

contributing to severe consequences3. They may 

compress the optic pathways, squeeze or engulf 

the carotid arteries, induce hydrocephalus, and 

contribute to endocrine and hypothalamic 

dysfunction and even the frontal lobe functions 

are often altered by massive tumors extension to 

the frontal lobe.4–6 

The aim of gross total resection of tumors in the 

sellar suprasellar region is to maintain and 

preserve normal functions and save patients' lives. 

The approach decision is made based on tumor 

size, location, extension, and configuration. 

Recent advances in exposure to cranial base, 

microsurgical procedures, neuroimaging, and 

neuronavigation have resulted in a greater extent 

of tumor resection and better surgical 

outcomes.7,8 

The frontotemporal approach, also known as the 

pterional approach, is best known to many 

neurosurgeons because of its advantage of direct 

visual confirmation and easy accessibility to optic 

nerves, carotid arteries, pituitary gland, and stalk, 

tumor, and its relationship with sellar suprasellar 

structures. Furthermore, this technique provides 

several windows to the sellar suprasellar region 

once Sylvian fissure is being opened, such as 

prechiasmatic, trans-lamina terminal is, 

suprachiasmatic, between the optic nerve and 

internal carotid artery, lateral to and above 

internal carotid artery and its bifurcation, thus 

making it the most commonly used technique in 

neurosurgery nowadays.9,10 

Despite the vast accessibility, familiarity, and 

flexibility of this approach, it is not without 

complications. A study on sellar suprasellar 

lesions operated transcranially via pterional 

approach reported transient Diabetes Mellitus in 

23.4%, meningitis in 13%, panhypopituitarism in 

6.3, and CSF leak in 4.2% of cases.11 The literature 

review had shown many complications, including 

transient and permanent diabetes mellitus, CSF 

leak, Worsening of a visual deficit, temporary 

motor deficit, transient third nerve palsy, 

intracerebral hematoma, hydrocephalus, infection 

of CNS, Vasopasm and tearing of anterior 

circulation arteries, cavernous sinus injury, and 

panhypopituitarism, etc. in patients undergoing 

surgical resection for the sellar suprasellar 

lesion.12–14 Interestingly, all have reported the 

most common postoperative endocrinopathy was 

diabetes insipidus and CSF leak as main 

complication and variance in the incidence of 

other complications mentioned above.15 However, 

most of the literature on this topic is from 

different countries, and up to our knowledge, no 

work had been done so far on this topic in our 

local setup. 

The rationale of this study was to look upon the 

most frequent immediate (within one week) and 

major complications following the pterional 

approach in patients with sellar suprasellar 

lesions. This study would show the magnitude of 

the patients undergoing the transcranial 

procedure for these lesions, and as it is the 

procedure of choice for most neurosurgeons 

operating upon such lesions. Hence, its 

complications are essential to study. Based on its 

results, we would suggest more research work 

and other recommendations to overwhelm these 

complications after a pterional approach for sellar 

suprasellar lesions. 
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MATERIALS AND METHODS 

Study Design and Setting 

This descriptive case series study was conducted 

from June 2019 to June 2020 at the neurosurgical 

facility lady reading hospital Peshawar. A total of 

117 patients, meeting inclusion criteria, sampled 

through non-consecutive probability sampling 

technique keeping the 26.7%15 proportion of 

transient diabetes insipidus after surgery, 95% 

confidence interval, and 8% margin of error, using 

WHO sample size calculator. 

 
Inclusion Criteria 

Patients of either gender between 18 to 60 years 

of age already diagnosed with sellar lesions 

(pituitary adenomas) ≥ 4 cm diameter, dumbbell-

shaped with large suprasellar extension that 

adheres intimately to optic nerves, carotids, or 

reaches the level of the third ventricle although 

situated in the direction of possible 

transsphenoidal route or parasellar lesions that 

do not enlarge Sella (meningiomas, 

craniopharyngiomas) with extension laterally into 

the cavernous sinus. Patients previously operated 

via endoscopic transsphenoidal techniques. 

Sellar/suprasellar lesions with ectatic (kissing) 

carotid arteries and fibrous tumors with 

suprasellar extension. 

 
Exclusion Criteria 

Redo cases. Patients having preoperative CSF 

leak. Patients with comorbid conditions such as 

uncontrolled diabetes mellitus and hypertension, 

chronic renal or liver failure, hematological 

diseases, or those unfit for general anesthesia 

administration. 

 
Data Collection 

Approval was obtained from the hospital's ethical 

and research committee before starting the study. 

A total of 117 patients meeting the inclusion 

criteria were enrolled in the study through OPD/ 

ER department in a consecutive manner. All 

patients were admitted to the neurosurgical ward 

for further evaluation. After taking a detailed 

history (onset of disease and its sign and 

symptoms), patients were subjected to detail 

physical, systemic, and neurological examination. 

The study's purpose and rationale were explained 

to the patients and informed written consent was 

obtained. All patients were operated on through a 

pterional approach by a neurosurgeon's team and 

gross total resection was achieved in all cases. 

And postoperative, all patients were followed 

closely for seven days. During their stay, they 

were accessed for Diabetes insipidus and CSF leak 

from the wound. In a pre-designed proforma, all 

critical information, including name, age, gender, 

address, and complications, was registered. To 

control confounders and bias in the study results, 

strict exclusion criteria were followed. 

 

Data Analysis 

All collected data were entered, processed, and 

analyzed using statistical software SPSS version 

25. Descriptive statistics were applied to calculate 

mean ± Standard deviation for quantitative 

variables such as age. Frequencies and 

percentages were used to express qualitative 

variables, i.e., gender, diabetes insipidus, and CSF 

leak. Immediate complications, e.g., diabetes 

insipidus and CSF leak within one week, were 

stratified among age and gender to see the effect 

modification. Post-stratification chi-square test 

was applied, keeping p-value ≤0.05 as significant. 

The exclusion criteria were strictly followed to 

control confounders in the study. 

 
RESULTS 

Gender and Age Distributions 

Out of a total of one hundred and seventeen (n = 

117) patients, 56.4% (n=66) of the patients were 

male with a mean age of 43.9 years ± 9.5 SD, and 
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43.6% (n = 51) of the patients were female with a 

mean age of 45.5 years ± 8.8 SD. The cumulative 

mean age was 44.6 years ± 9.2 SD. 30.8% (n = 36) 

of patients were between 18 – 40 years and 69.2% 

(n = 81) between the age of 40 and 60 years. 

 

Incidence of Diabetes Insipidus and CSF 

Leak 

In our study sample, 14.5% (n = 17) patients were 

diagnosed to have diabetes insipidus, and the 

incidence of CSF leak among studied subjects was 

7.7% (n = 9) in the first postoperative week. 

 

Stratification Based on Gender and Age 

Diabetes insipidus was found in 12.1% (n = 8) 

males and 17.6% (n = 9) for females. p-value 

through chi-square test was 0.400, implicating no 

significant difference among both genders in 

diabetes insipidus occurrence. In the age group 

18 – 40 years, diabetes insipidus was present in 

19.4% (n = 7) while the percentage was 12.3% 

(n = 10) in patients with the age group 40 to 60 

years and the p-value through chi-square test was 

0.315, reflecting that no substantial difference in 

the incidence of diabetes insipidus among the 

younger and older age group (see Table 1). 

 

Table 1:  Gender and Age-wise stratification for 

diabetes insipidus. 

Gender 
Diabetes Insipidus 

Total 
P-value after 

chi-square Test Present Absent 

Male 
8 58 66 

0.400 

(Insignificant 

result) 

12.1% 87.9% 100% 

Female 
9 42 51 

17.6% 82.4% 100% 

Total 
17 100 117 

14.5% 85.5% 100% 

Age 

Group 

Diabetes Insipidus 
Total 

P-value after 

chi-square Test Present Absent 

18 – 40 

Years 

7 29 36 

0.315 

(Insignificant 

result) 

19.4% 80.6% 100% 

40 – 60 

Years 

10 71 81 

12.3% 87.7% 100% 

Total 
17 100 117 

14.5% 85.5% 100% 

 The CSF leak was 7.6 percent (n = 5) in males, 

while its percentage in females was 7.8 percent 

(n = 4). The p-value was 0.957. CSF leak was 

observed in 2.8 percent (n = 1) in the age group 

18 – 40 years, while the percentage was 9.9 

percent (n = 8) in patients 41 – 60 years of age. 

The P-value was 0.184, indicating no substantial 

difference between younger and older age 

groups in CSF leakage (see table 2). 

 

Table 2:  Gender and Age-wise stratification for CSF 

leak. 

Gender 
CSF Leak 

Total 
P-value after 

chi-square Test Present Absent 

Male 
5 61 66 

0.957 

(Insignificant 

result) 

7.6% 92.45 100% 

Female 
4 47 51 

7.8% 92.2% 100% 

Total 
9 108 117 

7.7% 92.3% 100% 

 

Table 3:  

Age 

Group 

CSF Leak 
Total 

P-value after 

chi-square Test Present Absent 

18 – 40 

Years 

1 35 36 

0.184 

(Insignificant 

result) 

2.8% 97.2% 100% 

40 – 60 

Years 

8 73 81 

9.9% 90.1% 100% 

Total 
9 108 117 

7.7% 92.3% 100% 

 
DISCUSSION 

Sellar suprasellar lesions are close to the anterior 

skull base critical neurovascular structures such as 

optic nerve and chiasm, pituitary stalk, and 

hypothalamus and can cause a wide range of 

clinical symptoms, e.g., visual deficits, polydipsia 

& polyuria, acromegaly & gigantism, amenorrhea 

& galactorrhea secondary to their mass effect and 

compression11. The most common tumors of the 

sellar suprasellar area are pituitary adenomas, 

craniopharyngiomas & tuberculum sellae 

meningiomas, compromising 90 percent of all 

such tumors.16 The transcranial approach via 
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pterional craniotomy is beneficial for surgical 

management of suprasellar and para sellar region 

tumors because it enables vital anatomical 

structures to be visualized in detail; whereas 

endoscopic transsphenoidal surgery is ideally 

suited for intrasellar tumors.17 Compared to other 

transcranial approaches, the key advantages of 

the pterional approach are flexibility, short 

distance, and direct route to the sellar suprasellar 

region along with minimal retraction of normal 

brain tissue.18 The extended pterional approach is 

the anterior extension of traditional keyhole 

pterional craniotomy and enables a broader 

operative field to resect extraventricular portions 

of a tumor through three surgical corridors; the 

optico-carotid triangle, lateral surgical window to 

the carotid artery, and triangle superior to the 

carotid artery bifurcation, while intraventricular 

portion can be removed through lamina 

terminalis.19,20 Besides, it is possible to combine a 

pterional approach with other surgical 

approaches.21 

This research demonstrated the magnitude of 

patients undergoing transcranial surgery for sellar 

suprasellar lesions and the presentation pattern 

of successive sequences of complications related 

to it in our local population. Our study examined 

the occurrence of diabetes insipidus and CSF leak 

as immediate (within one week) postoperative 

complications for these lesions following a 

pterional approach. The overall incidence of CSF 

leak among the total study population was 7.7% 

(n = 9), while diabetes insipidus was observed in 

14.5% (n = 17). We further elaborated that CSF 

leak was less prevalent in males, i.e., 7.6% (n = 5) 

as opposed to 7.8% (n = 4) in females. 

Nevertheless, the findings were not statistically 

significant, i.e., the p-value was 0.957. On the 

other hand, CSF leaks have been seen more often 

in patients over 40 years of age. In our sample, 

the incidence of diabetes insipidus was higher in 

females, i.e., 17.6% (n = 9) than 12.1 (n = 8) in 

males with a p-value of 0.400. Contrary to CSF 

leakage, diabetes insipidus has been identified 

more commonly in patients less than 40 years of 

age. 

Several research evaluating surgical approaches 

to sellar suprasellar area lesions have 

demonstrated excellent outcomes with low 

morbidity and mortality rates. Our findings are 

similar to the data already published on the 

subject. In a recent report on giant sellar lesions, 

46.75% of patients had transient diabetes 

insipidus, 37.3% had hypopituitarism, 1.33% CSF 

leak, 4.07% intracranial hemorrhage, 3.25% 

intracranial infection.22 In a retrospective review of 

58 patients with tuberculum sellae meningiomas 

treated surgically, Mahmoud M et al. 

demonstrated CSF leakage, as observed in 7% of 

patients, close to our study's findings. Besides, 

diabetes insipidus was lower than our study 

results, i.e., in 3 percent of patients, whereas, in 

our research, it was present in about 14 percent 

of patients.23 In another study, Goel A and 

colleagues retrospectively examined surgical 

methods and findings for 70 patients treated with 

tuberculum sellae meningioma. In 8 percent of 

patients, CSF leak and diabetes insipidus were 

found in their study. The frequency of CSF leaks is 

almost close to our study results, according to 

their findings.24 

In short, for a majority of sellar and suprasellar 

lesions, the pterional approach is favored. While 

this surgical method has grown out of favor for 

many decades, it has gained widespread use 

about half a century ago, as a large number of 

studies have shown outstanding surgical results 

with low morbidity and mortality rates25. 

Nevertheless, despite the long history of good 

results, many significant associated complications, 

ranging from immediate peri and postoperative 

medical to endocrine to surgical problems such 

as CSF leakage and diabetes insipidus incidence, 

remain a possible source. During pterional 

surgery, complications can be explained by 

several possibilities for procedural error in a 

limited anatomical space with unusual physiology 

and structural heterogeneity. In various studies, 
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CSF leakage and diabetes insipidus following 

pterional surgery were documented, but the 

incidence of these complications in our local 

populations was not well known before; therefore, 

our study helped us collect data on this subject. 

The limitation of this research was that it was 

performed on a very small population with a tiny 

subset of postprocedural complications studied 

and analyzed. 

 
CONCLUSION 

Diabetes insipidus was a more frequent 

postoperative complication in patients 

undergoing the pterional approach for sellar 

suprasellar lesions followed by CSF leak. However, 

no statistically significant correlation was 

observed between different age groups and 

gender for all these complications. 
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