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ABSTRACT

AIM: To share the surgical outcomes of 31 patients who underwent endoscopic endonasal transsphenoidal surgery (EETS) at a 
single center.   
MATERIAL and METHODS: This retrospective analysis of 31 craniopharyngioma cases (2013–2022) with a minimum 6-month 
follow-up included demographic data, preoperative findings, postoperative resection volumes, recurrence rates, pathological 
diagnoses, and complications.
RESULTS: Herein, 34 EETS surgeries were performed on 31 patients (12 males, 19 females). The presenting symptoms included 
visual loss (58%), hypopituitarism (54.8%), and diabetes insipidus (25.8%). Gross total resection was achieved in 87% of the 
patients, with 64.5% total and 22.5% near-total resection. Total resection prevented recurrences, contrasting with 75% recurrence 
in the subtotal resection patients (p=0.000). The primary patients showed 73.1% total resection, while only 20% of the recurrent 
patients achieved it (p=0.049). When comparing the first 16 cases with the last 15 cases in terms of surgical experience, the rates of 
resection (p=0.040) and recurrence-free survival (p=0.020) in the last 15 cases were statistically significant. Patients with preoperative 
visual loss demonstrated 94.4% improvement or stability postoperatively. Postoperative complications included hypopituitarism 
(71.4%), permanent diabetes insipidus (60.8%), worsening vision (6.5%), cerebrospinal fluid leakage (9.7%), meningitis (6.5%), and 
a 3.2% perioperative mortality rate.
CONCLUSION: This study underscores the role of surgical resection in craniopharyngiomas, emphasizing the impact of surgical 
experience on recurrence-free survival. Primary surgery, with minimal complications and maximal resection, is crucial in managing 
recurrence challenges. Endoscopic endonasal transsphenoidal surgery, particularly in experienced centers, offers advantages such 
as panoramic vision and access to the third ventricle base, facilitating total and near-total resection and extending recurrence-free 
survival.
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█   INTRODUCTION

Craniopharyngiomas, despite their benign histology, are 
locally invasive tumors that extend into the lateral or third 
ventricle, invade the infundibulum or hypothalamus, and 

have a close relationship with cerebral arteries and the optic 
chiasm. This proximity results in serious complications such 
as hypopituitarism, visual impairment, obesity, and cognitive 
disorders, ultimately affecting daily life activities (34).

Treatment options for craniopharyngiomas include surgical re-
section, adjuvant radiotherapy, and medical approaches, with 
surgical resection being the primary method (1,3,31,35). The 
primary goal in craniopharyngioma surgery is to achieve gross 
total resection, which determines tumor control and survival, 
aiming to prevent recurrence (1,3,9,12,17,22,29,31,35). De-
spite technological advancements, the choice of the surgical 
treatment method for achieving tumor control remains contro-
versial (12,29). In this study, the clinical profiles, radiological 
classifications, resection amounts, complication rates, and 
long-term follow-up results of this series of 31 craniopharyn-
gioma patients treated with the endoscopic endonasal trans-
sphenoidal (EETS) approach is discussed, aiming to contrib-
ute to the literature by highlighting the relationship between 
recurrence and achieving total and near-total resection.

█   MATERIAL and METHODS
Patient Population

The study was conducted retrospectively following the princi-
ples of the Helsinki Declaration after obtaining approval from 
our local Ethics Committee (Approval No: KAEK/2022.06.191). 
Data from 33 patients diagnosed with craniopharyngioma and 
operated on using the EETS method between 2013 and 2022, 
with a minimum follow-up of 6 months, were retrospectively 
evaluated. Two patients who did not continue the follow-up 
after surgery were excluded from the study. 

Endocrinological and Neuroophthalmological Assessment

All of the patients included in the study were evaluated from 
an endocrinological perspective by expert endocrinologists. 
Neuroophthalmological evaluation was performed by a single 
neuroophthalmologist, assessing visual field, visual acuity, 
and optical coherence tomography for all cases. All of the 
patients were followed-up in the early postoperative period, 
at 1, 3, and 6 months, and subsequently at 6-month intervals, 
both endocrinologically and neuroophthalmologically.

Neuroradiological Evaluation

For the neuroradiological assessment, all of the patients 
underwent preoperative evaluation and postoperative follow-
ups with 3.0 and 1.5 Tesla magnetic resonance imaging (MRI). 
In the MRI, contrast-free T1-weighted, T2-weighted, and 
contrast-enhanced T1-weighted images were obtained in the 
sagittal and coronal planes.

According to the preoperative MRI, all of the patients were 
classified based on the tumor’s location (sellar, suprasellar, 
sellar-suprasellar), its relationship with the third ventricle (no 

relationship, compressing the third ventricle wall, invading the 
third ventricle), and its consistency (cystic, solid, cystic-solid).

After the operation, tumor resection rates were determined 
by comparing the intraoperative recorded images with the 
preoperative MRIs and postoperative MRIs obtained within 
the first 48 h. Accordingly, total resection included patients in 
whom all solid, cystic, and capsular parts of the tumor were 
completely excised (Figure 1, 2); near-total resection involved 
patients in whom both solid and cystic portions of the tumor 
were completely excised, but invasive portions of the capsule 
could not be excised (Figure 3); subtotal resection classified 
patients in whom the solid or cystic portion could not be 
completely excised along with the tumor capsule. Patients 
undergoing total and near-total resection, where both solid 
and cystic portions were completely excised, and either the 
entire capsule was excised or the invasive portions were left, 
were considered to have undergone gross total resection.

The recurrence status after gross total resections was defined 
as the formation of new tumors or an increase in the volume 
of residual tumors. Recurrence status was determined by 
comparing the MRIs obtained in the postoperative period 
at 3, 6 months, and subsequent 6-month intervals with the 
MRI obtained in the first 48 h postoperatively. Recurrences 
within 6 months were considered early recurrences, and those 
occurring after 6 months were considered late recurrences.

Surgical Procedure

The surgical procedure involved pure EETS surgery guided 
by neuronavigation (Medtronic StealthStation S7 and S8, 
Minneapolis, Minnesota, USA) and was performed by a single 
surgical team for all of the patients. Classical EETS surgical 
procedures, as detailed in previous studies, were implemented 
(10,11,16). After debulking the cystic and solid components 
within the tumor, the tumor capsule was dissected and 
separated from the optic nerves, chiasm, and vascular system. 
Preservation of the pituitary stalk was attempted in our surgical 
procedure. A multi-layer closure of the skull base defect was 
performed using subcutaneous fat tissue, fascia lata, fibrin 
tissue adhesive, and a pedicled nasoseptal flap. After closing 
the defect, an intrasphenoidal balloon tamponade was used 
for 3–5 days to support the layers. All of the patients were 
followed-up postoperatively with either lumbar drainage or an 
external ventricular drainage system.

Statistical Analysis

Data analysis was performed using IBM SPSS Statistics 
for Windows 24.0 (IBM Corp., Armonk, NY, USA). The 
normal distribution of numerical data was assessed with the 
Kolmogorov–Smirnov test. Descriptive statistics for numerical 
data were expressed as the mean and standard deviation, 
while the categorical variables were presented as numbers 
and percentages. The comparison of categorical variables 
between two or more groups was done using the chi-squared 
test or Fisher’s exact test. Results were evaluated at a 95% 
confidence interval, and p<0.05 was considered statistically 
significant.
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Figure 1: A 13-year-old female with Craniopharyngioma A, B) Preoperative T1-weighted contrast-enhanced coronal and sagittal 
magnetic resonance imaging (MRI) showing a well-defined solid-cystic mass with mild lobulated contours measuring 34 × 35 × 24 
mm. The lesion originates from the posterior clinoid-clivus upper surface, extends posteriorly, and exerts pressure on the interthalamic 
region, demonstrating peripheral contrast enhancement. C) Intraoperative view after total resection of the mass using an endoscopic 
transnasal transsphenoidal approach. Key structures are labeled, including ICA (left internal carotid artery - supraclinoid), PcomA (left 
posterior communican artery), PCA (posterior cerebral artery), SCA (left superior cerebellar artery), BA (basilar artery), CN (cranial nerve), 
DS (diaphragma sella), ML (mesencephalic leaf), DL (diaphragmatic leaf), (1) choroid plexus, (2) thalamus, (3) cerebral aqueduct, and 
(arrow) left foramen of Monro. D, E) Postoperative second year, T1-weighted contrast-enhanced coronal and sagittal MRI, showing total 
removal of the mass without recurrence.

Figure 2: A 42-year-old female with Craniopharyngioma A, B) Preoperative T1-weighted contrast-enhanced coronal and sagittal MRI 
displaying a mass with heterogeneous contrast enhancement and areas of cystic degeneration measuring 23 × 21 × 22 mm in the 
suprasellar region. C) Intraoperative view after total resection of the mass using an endoscopic transnasal transsphenoidal approach. 
Key structures are labeled, including T (thalamus), ITC (interthalamic commissure), aS (aqueduct of Sylvius), MB (mammillary body), 
DS (diaphragma sella), * (choroid plexus), and (arrow) foramen of Monro. D) Postoperative twenty-four hours, T1-weighted contrast-
enhanced coronal MRI showing total resection of the mass and the appearance of fat grafts used for reconstruction. E) Postoperative 
twenty-four hours, fat-suppressed sequence sagittal MRI, displaying total resection of the mass.
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█   RESULTS
A total of 34 surgical procedures were conducted on 31 
craniopharyngioma patients using the EETS method. The 31 
patients, aged between 6 and 66 years (mean 36.8), were 
followed-up for an average of 34.6 months, with a minimum 
of 6 months and a maximum of 119 months. One patient 
underwent reoperation due to recurrence, and another patient 
underwent two reoperations. The time that elapsed between 
the reoperations was more than 12 months. Data regarding 
the patients’ surgical histories are summarized in Table I.

The demographic characteristics as well as clinical and 
radiological findings of the patients are presented in Table II.

The most common presentations among the patients were 
headache (67.7%), visual loss (58%), and hypopituitarism 
(54.8%). Additionally, in one recurrent patient (3.2%), a rare 
symptom of left abducens paralysis was detected.

Among the 18 patients with preoperative visual loss, 17 
(94.4%) either showed improvement or remained unchanged 
postoperatively. In one patient without preoperative visual 

Table I: Surgical Histories of Patients

Patient number
n=31

Total operation number
n=34

Primary operation 
number

n=26

Reoperation number in 
our centre

n=3

Recurrent operation 
number

(patients whose primary 
operations were 

performed in another 
centre)

n=5

Figure 3: A 66-year-old male with Craniopharyngioma A) Preoperative T1-weighted contrast-enhanced sagittal MRI revealing a mass 
measuring 32 × 25 × 27 mm in the suprasellar region with a cystic component and an approximately 12 mm diffuse contrast-enhanced 
solid component. B, C) In intraoperative images obtained through endonasal transnasal transsphenoidal approach, a deviation of 
the pituitary stalk to the right was observed and preserved. The tumor capsule was visualized posterior-inferior to the optic chiasm. 
Following near-total resection, the walls of the third ventricle were intact, and both foramina of Monro were open. Residual capsule 
fragments adhered to surrounding structures are observed (arrows). OC, Optic Chiasm; Stlk, Pituitary Stalk; *, choroid plexus. D)
Postoperative twenty-four hours, T1-weighted contrast-enhanced sagittal MRI showing residual tumor fragments (arrow) after near-total 
resection. E) Postoperative fourth month, T1-weighted contrast-enhanced sagittal MRI displaying a recurrent mass measuring 30 × 20 
× 25 mm in the suprasellar region.
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Table II: Demographic Information and Clinical, Radiological, and Pathological Findings of the Patients

Characteristics n (%) N
Mean age 36.8 31

Age, years
<18 6 (19.4)

31
>18 25 (80.6)

Sex
Male 12 (38.7)

31
Female 19 (61.3)

Clinical presentation

Headache 21 (67.7)

31

Vision loss 18 (58.0)
Hypopituitarism 17 (54.8)
Diabetes insipidus 8 (25.8)
Hypogonadism 10 (32.2)
Menstrual irregularity 5 (16.1)

Surgical history
Primary 26 (83.9)

31
Recurrence 5 (16.1)

Localization of tumour
Sellar 3 (9.7)

31Suprasellar 17 (54.8)
Sellar-suprasellar 11 (35.5)

Relationship between tumour and 
the third ventricle

No relationship 8 (25.8)
31Compressing ventricle wall 5 (16.1)

Extension to ventricle and invasion 18 (58.0)

Consistency of tumour
Solid 3 (9.6)

31Cystic 2 (6.5)
Solid-cystic 26 (83.9)

Resection amount
Total (gross total) 20 (64.5)

31Near-total (gross total) 7 (22.5)
Subtotal 4 (13.0)

Pathological subtyping
Adamantinomatous 24 (77.4)

31
Papillary 7 (22.6)

Recurrence status
No recurrence 22 (73.3)

30Late recurrence (>6 months) 3 (10.0)
Early recurrence (<6 months) 5 (16.6)

Complications

New hypopituitarism 10 (71.4) 14

New diabetes 
insipidus 

Temporary 6 (26.1)
23

Permanent 14 (60.8)
Vision loss 2 (6.5)

31
CSF leak 3 (9.7)
Meningitis 2 (6.5)

Death
<1 month 1 (3.2)
>12 months 3 (9.7)
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When comparing the resection status with recurrence, it was 
observed that the recurrence rate decreased from subtotal 
resection to total resection, and the progression-free period 
increased. It was found that the absence of recurrence 
in patients undergoing total resection was statistically 
significantly higher than in those undergoing near-total and 
subtotal resection. The incidence of late recurrence in patients 
undergoing near-total resection was statistically significantly 
higher than in those undergoing total and subtotal resection. In 
the patients who underwent subtotal resection, the incidence 
of early recurrence was statistically significantly higher than in 
those who underwent total and near-total resection (p=0.000) 
(Table III).

In the 26 (83.9%) primary patients, gross total resection was 
achieved in 92.3% (73.1% total resection + 19.2% near-total), 
while in the 5 (16.1%) recurrent patients, gross total resection 
decreased to 60% (20% total resection + 40% near-total), and 
this was statistically significant (p=0.049) (Table III).

When comparing the relationship of the tumor with the third 
ventricle with resection and recurrence, tumors without a 

loss, temporary visual loss started in the third month post-
operatively, thought to be related to optic nerve edema and 
resolved with a short course of steroid treatment. In one pa-
tient with a tumor involving the third ventricle and preoperative 
visual loss, a slight deterioration in vision was observed in the 
postoperative period. Regarding complications, two patients 
had postoperative early cerebrospinal fluid (CSF) leakage, 
which was managed with surgical repair and simultaneous 
lumbar drainage. In the current series, four patients had a fatal 
course during an average follow-up period of 34.6 months. 
One patient experienced acute pancreatitis-related mortali-
ty in the perioperative period (<1 month). Two patients had 
complications related to the tumor, and one patient had long-
term mortality due to respiratory causes after 12 months of 
follow-up (Table II).

The classifications of the tumor, surgical history, pathological 
subtypes, rates of newly developed diabetes insipidus (DI) 
and hypopituitarism, as well as the extent of resection and 
recurrence rates, were compared based on the preoperative 
MRI findings and are presented in Table III.

Table III: Comparisons of Pre- and Postoperative Findings Regarding Resection Amount and Recurrence Status

 
Resection amount (N=31)

p-value
Recurrence status (N=30)

p-valueTotal
(n=20)

Near-total
(n=7)

Subtotal
(n=4)

None
(n=22)

Late
(n=3)

Early
(n=5)

Localization of 
tumour

Sellar 2 (66.7) 0 (0.0) 1 (33.3)

0.656

2 (66.7) 1 (33.3) 0 (0.0)

0.654Suprasellar 10 (58.8) 5 (29.4) 2 (11.8) 12 (75.0) 1 (6.3) 3 (18.8)

Sellar-suprasellar 8 (72.7) 2 (18.2) 1 (9.1) 8 (72.7) 1 (9.1) 2 (18.2)

Relationship 
between 
tumour and 
the third 
ventricle

No relationship 6 (75.0) 1 (12.5) 1 (12.5)

0.739

7 (87.5) 1 (12.5) 0 (0.0)

0.580Compressing 
ventricle wall 4 (80.0) 1 (20.0) 0 (0.0) 4 (80.0) 0 (0.0) 1 (20.0)

Invading ventricle 10 (55.6) 5 (27.8) 3 (16.7) 11 (64.7) 2 (11.8) 4 (23.5)

Consistency of 
tumour

Solid 1 (33.3) 1 (33.3) 1 (33.3)

0.588

1 (33.3) 1 (33.3) 1 (33.3)

0.499Cystic 1 (50.0) 1 (50.0) 0 (0.0) 1 (100.0) 0 (0.0) 0 (0.0)

Solid-cystic 18 (69.2) 5 (19.2) 3 (11.5) 20 (76.9) 2 (7.7) 4 (15.4)

Patient’s 
surgical history

Primary 19 (73.1) 5 (19.2) 2 (7.7)
0.049*

20 (80.0) 2 (8.0) 3 (12.0)
0.176

Recurrence 1 (20.0) 2 (40.0) 2 (40.0) 2 (40.0) 1 (20.0) 2 (40.0)

Surgical team’s 
experience

First 16 cases 8 (50.0) 4 (25.0) 4 (25.0)
0.040*

8 (50.0) 3 (18.75) 5 (31.25)
0.020*

Last 15 cases 12 (80.0) 3 (20.0) 0 (0.0) 14 (100.0) 0 (0.0) 0 (0.0)

Pathological 
subtyping

Adamantinomatous 17 (70.8) 3 (12.5) 4 (16.7)
0.037*

17 (73.9) 3 (13.0) 3 (13.0)
0.429

Papillary 3 (42.9) 4 (57.1) 0 (0.0) 5 (71.4) 0 (0.0) 2 (28.6)

Resection 
amount

Total

 

20 (100.0) 0 (0.0) 0 (0.0)

0.000*Near-total 2 (33.3) 2 (33.3) 2 (33.3)

Subtotal 0 (0.0) 1 (25.0) 3 (75.0)

*<0.05 was considered significant.
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not experience recurrence, while many patients with near-total 
resection showed late recurrence.

Adjuvant radiotherapy is recommended in studies for cases 
with subtotal resection following EETS surgery (25,41). There 
are also publications reporting similar therapeutic outcomes in 
patients who underwent gross total resection and those who 
underwent subtotal resection with the addition of adjuvant ra-
diotherapy (32,37). However, radiation therapy for craniophar-
yngiomas includes important morbidities associated with sur-
gical resection, such as hypothalamic-pituitary dysfunction, 
and radiation-specific complications such as cognitive impair-
ment, memory loss, optic neuropathy, vascular damage, radi-
ation necrosis, and secondary neoplasms. After radiotherapy, 
more than two-thirds of children develop growth hormone 
deficiency or hypothyroidism. Therefore, especially in children 
under the age of 4 (including subtotal resection), it is prefera-
ble to delay radiotherapy until evidence of recurrence or tumor 
progression, considering the significantly increased cognitive 
risks of radiotherapy (20). In the present study, although tumor 
control was achieved in all of the patients with total resection 
and in more than half of the patients with near-total resection, 
tumor control could not be achieved in 3 of the 4 patients 
with subtotal resection despite the administration of adjuvant 
radiotherapy.

Surgical Experience

Ceylan et al. emphasized that surgical experience is a 
significant factor influencing resection rates. In their series of 84 
patients, they reported a gross total resection rate of 48.5% in 
the first 33 patients and 86.3% in the subsequent 51 patients, 
highlighting surgical experience as a positive predictive factor 
for resection (12). In the current craniopharyngioma series, 
when comparing the first 16 patients with the last 15 patients, 
it was observed that with increasing surgical experience, the 
gross total resection rate increased from 75% (with a total 
resection rate of 50% in these patients) to 100% (with a total 
resection rate of 80% in these patients).

Craniopharyngiomas present greater challenges for tumor 
control in recurrent patients compared to primary patients, 
regardless of the surgical method employed (EETS or MTK). 
Adhesions secondary to previous surgery in recurrent patients 
make tumor control more difficult, highlighting the crucial role 
of achieving gross total resection in the initial surgery (13). In 
studies comparing primary and recurrent patients, the gross 
total resection rates ranged from 66% to 83.3% for primary 
patients and 27.8% to 62.1% for recurrent patients. These 
results indicate that achieving gross total resection is more 
feasible in the initial surgery for primary patients (9,12,22). In 
the present study, gross total resection was achieved in 92.3% 
of the primary patients (73.1% total resection + 19.2% near-
total resection) and decreased to 60% in the recurrent patients 
(20% total resection + 40% near-total resection) (p=0.049). 
We also acknowledge the increased challenges of resection 
in recurrent patients due to invasion into surrounding tissues 
and the formation of adhesions. Therefore, we emphasize 
the importance of achieving gross total resection, or even 
total resection, if possible, in the initial surgery for recurrent 
patients.

relationship with the third ventricle showed higher resection 
(p=0.739) and fewer recurrence rates compared to tumors 
compressing the third ventricle wall and invading the third 
ventricle (p=0.580). However, no statistically significant 
difference was observed (Table III).

The first 16 patients (1st group) and the last 15 patients 
(2nd group) of this craniopharyngioma surgical series were 
evaluated in terms of surgical experience, resection, and 
recurrence. In the 2nd group, it was found that the rate of total 
resection was statistically significantly higher than that of 
near-total and subtotal resection (p=0.040), and the rates of 
recurrence-free survival were statistically significantly different 
than the rates of late and early recurrence (p=0.020) (Table III).

Twenty-four patients (77.4%) were reported as having ada-
mantinomatous type craniopharyngioma, and seven (22.6%) 
had papillary type craniopharyngioma, with significantly higher 
resection observed in the adamantinomatous type (p=0.037) 
(Table III).

█   DISCUSSION
Surgical methods for craniopharyngiomas encompass EETS 
surgery, microscopic transcranial (MT) surgery, endoscopic in-
traventricular surgery, and combined EETS with MT surgeries. 
EETS surgery has gained prominence in recent times, exhib-
iting increased rates of gross total resection and decreased 
complication rates compared to MT surgery. EETS surgery 
provides direct access to the pituitary stalk, infundibulum, hy-
pothalamus, and the base of the third ventricle, offering advan-
tages with its panoramic view, which has led to its more pre-
dominant use compared to MT surgery (2,3,12,14,22,30,35). 
Studies have suggested that the broad visualization provid-
ed by the endoscopic perspective offers extensive surgical 
control over the corridor extending from the anterior skull 
base to the base of the third ventricle. In this clinical series, 
it was our belief that surgical experience, radical resection, 
recurrence-free follow-up, and reasonable clinical outcomes 
demonstrated the effectiveness of EETS surgery.

Resection Rates and Impact on Recurrence

The gross total resection rates in EETS surgery series 
have been reported to range from 28.5% to 95.5% (4,5,7–
9,12,15,17,18,22,23,27,28,33,40) (Table IV). Recurrence, 
a crucial factor determining survival, has been associated 
with gross total resection in EETS series. In these series, the 
recurrence rates ranged from 0% to 25% in cases of gross 
total resection, but when subtotal resection was performed, 
this rate significantly increased, ranging from 25% to 100% 
(9,22,27,28,33,36). In the current study, while recurrence was 
observed in 73.3% of the patients, early recurrence occurred 
in 16.6% within the first 6 months, and late recurrence 
occurred in 10% after the 6th month. Independent of 
volumetric resection, gross total resection was distinguished 
based on the resection of invasive capsule portions of the 
tumor, categorizing it as total and near-total resection. The 
gross total resection rate was 87.5%, with 62.5% classified 
as total resection and 25% as near-total. This differentiation 
allowed us to observe that patients with total resection did 
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Table IV: Previous Endoscopic Endonasal Surgery Series for Craniopharyngioma and This Study 
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Complication 
(%)

Gardner et al., 
2008 (18) EETS 16 34 50.0 18.75 6.25 25.0 31.25 25.0

CSF leak (58)  
New Permanent DI (8)

New HP (18)  
Vascular injuries (6.25)

Perioperative Mortality (0)

Jane et al., 
2010 (23) EETS 12 13 41.67 41.67 16.67 - 8.3

The 
follow-up 
duration is 

short

New DI (44)  
New HP (67)

Meningitis (8.3)
Hyponatremia (16.6)

Campbell et al., 
2010 (7) EETS 14 - 28.5 35.7 35.7 - 35.7 7.0

CSF leak (35.7)
New DI (7)
New HP (7)

Vision worsening (7)
Meningitis (14.2)

Perioperative Mortality (7)

Leng et al., 
2012 (28) EETS 24 35 66.6 8.3 25.0 - 29.1 25.0

CSF leak (3.8)
New DI (42)
New HP (38)
Meningitis (4)

Perioperative Mortality (0)

Koutourousiou 
et al., 2013 (27) EETS 64 38 37.5 34.4 21.9 6.2 15.6 34.4

CSF leak (23.4)
New HP (58.3)
New DI (46.7)

Meningitis (7.8)
Hydrocephalus (12.7)

Temporary cranial nerve palsy (7.8)
Perioperative Mortality (0)

Bosnjak et al., 
2013 (5) EETS 8 27 75.0 12.5 12.5 - - -

CSF leak (25)
New HP (62.5)
New DI (62.5)

Vision worsening (12.5)
Meningitis (25)

Cavallo et al., 
2014 (9) EETS 103 48 68.9 - 25.2 5.8 15.5 22.3

CSF leak (14.6) 
New DI (48)
New HP (46)
Meningitis (1)

Hydrocephalus (1.9)
Subdural hematoma (1.9)

Vascular Injuries (1.9)
Perioperative Mortality (1.9)

Yadav et al., 
2015 (40) EETS 44 19 59.0 - 25.0 16.0 22.7 13.6

CSF leak (9)
New DI (14)
New HP (9)

Meningitis (2.2)
Perioperative Mortality (2.2)
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Fomichev et al., 
2016 (17) EETS 136 42 72.0 - - %10-

20 52.0 20.0

CSF leak (8.8)
New HP (42.6)

New DI (42)
Meningitis (16)

Vision worsening (11)
Mental disorder (12.5)

Temporary neurological deficits (3.7)
Perioperative Mortality (5.8)

Bal et al., 
2016 (4) EETS 25 56 80.0 - 20.0 - - -

CSF leak (12)
New DI (50)
New HP (80)
Meningitis (0)

Perioperative Mortality (0)

Park et al., 
2017 (33) EETS 116 35 46.0 39.0 15.0 - 15.5 15.5

CSF leak (11,2)
New DI (25.5)
New HP (47.4)
Meningitis (6)

Hydrocephalus (4)
Hyponatremia (5)
Carotid injury (1)

Stroke (1)
Perioperative Mortality (0)

Dho et al., 
2018 (15) EETS 68 30 91.1 - 8.9 - 1.5 2.9

CSF leak (2.9)
New DI (52.4)
New HP (47.1)

Meningitis (17.6)
Perioperative Mortality (0)

Ceylan et al., 
2021 (12) EETS 84 31 71.4 - 28.6 - - 42.0

CSF leak (8.3)
New DI (29.7)
New HP (14.2)

Hydrocephalus (4.7)
Vision worsening (1.2)

Perioperative Mortality (6)

Iranmerh et al., 
2021 (22) EETS 29 25 62.0 24.1 6.9 6.9 15.3 15.3

CSF leak (13.8)
Meningitis (6.9)

New DI (50)
New HP (34,6)

Vision worsening (7.7)
Perioperative Mortality (6.9)

Cao et al., 
2022 (8) EETS 22 22 95.5 4.5 - - 4.5 9.0

CSF leak (4.5)
New DI (13.6)
New HP (54.5)
Meningitis (0)

Vision worsening (9.1)
Perioperative Mortality (0)

Current Series EETS 31 34 64.5 22.5 13.0 - 9.7 26.6

CSF leak (9.7)
New Permanent DI (60.8)

New HP (71.4)
Meningitis (6.5)

Vision worsening (6.5)
Perioperative Mortality (3.2)

CSF: Cerebrospinal fluid, DI: Diabetes insipidus, EETS: Endoscopic endonasal transsphenoidal surgery, GTR: Gross total resection,                                   
HP: Hypopituitarism, NTR: Near total resection, PR: Parsiyel removal, STR: Subtotal resection.

Table IV: Cont.
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54.8% of the patients had preoperative hypopituitarism, and 
there was no improvement in hypopituitarism symptoms 
postoperatively. Moreover, among the 14 patients without 
preoperative hypopituitarism, 71.4% developed new-onset 
hypopituitarism after EETS surgery.

Although DI is less frequent than other symptoms preoperative-
ly, the development of new-onset DI postoperatively is a sig-
nificant problem, especially closely related to the preservation 
of the infundibulum (21). Particularly in lesions with suprasellar 
extension and transinfundibular lesions where the infundibu-
lum cannot be preserved, DI is more frequently observed (29). 
Different case series have reported incidences of new-onset 
DI ranging from 7% to 62% (5,7,9,12,15,17,18,21,33). In the 
present study, preoperative DI was present in 25.8% of pa-
tients, and among the 23 patients without preoperative DI, 
60.8% developed new-onset permanent DI postoperatively. 
Additionally, postoperative transient DI, which is less dis-
cussed in the literature, occurred in 26.1% of the 23 patients.

CSF leakage is considered one of the most significant 
advantages of EETS surgery over other surgical approaches 
and is one of the most common and challenging complications 
post-EETS surgery. However, the use of pedicled nasoseptal 
flaps and multilayer grafts in EETS surgery significantly 
reduces the incidence of CSF leakage (2,14,22). The literature 
reports a CSF leakage incidence between 0% and 25%, 
with Fomichev et al. reporting 8.8% (17), and Cavallo et al. 
reporting 14.6% in their large series (9). In the present study, 
CSF leakage occurred in 9.7% of patients, and these patients 
required skull base repair and lumbar drainage following EETS 
surgery.

In various studies, perioperative mortality rates ranging from 
0.0% to 6.9% have been reported within the first month, 
attributed to reasons such as bacterial meningitis, myocardial 
infarction, pneumonia, and injury to intracerebral arteries 
(9,15,17,22). In the study herein, however, perioperative 
mortality was observed in one patient (3.2%) due to the 
development of acute pancreatitis, which is a different cause 
compared to other series. Additionally, in the long-term follow-
ups, mortality was observed in three patients (9.7%) after the 
first year.

█   CONCLUSION
The paramount determinant of recurrence-free survival in 
craniopharyngiomas, evident in both the existing literature and 
our study, underscores the significance of gross total resection. 
This study went further to reveal a notable discrepancy in 
recurrence rates even between near-total and total resection 
cases. Recognizing the complexities associated with recurrent 
surgeries, it becomes imperative to minimize complications 
and maximize resection during the initial surgery, leveraging 
available resources judiciously.

The inherent advantages of the natural anatomical corridor 
and expansive field of view afforded by the EETS approach 
prove instrumental in reaching the third ventricle without 
compromising normal neural tissue. This facilitates a radical 
surgical resection, particularly of the optic nerves. This study 

Tumor localization, especially due to the infiltration of 
craniopharyngiomas into surrounding structures, can pose 
challenges during surgical intervention. This may lead to 
damage to neighboring structures and a high risk of morbidity/
mortality after radical resection. In the current study, a total 
excision rate of 75% was observed in tumors without a 
relationship with the third ventricle, while in cases associated 
with the third ventricle, this rate was found to be lower at 
60.8%. However, it was not statistically significant.

Craniopharyngiomas are histologically categorized as ada-
mantinomatous and papillary subtypes. The adamantinoma-
tous type, linked to a younger age and more cystic compo-
nents than the papillary type, has a higher recurrence risk 
(6,24,39). The present study found no significant associations 
between the pathological subtypes and age, gender, preop-
erative radiological tumor classifications, or recurrence rates.

Craniopharyngiomas are frequently associated with visual 
impairment due to their common origin from the infundibulum, 
extension into the third ventricle, and compression of the 
optic chiasm (19,26,38). In the current series, one of the most 
prevalent findings was visual impairment in 18 patients (58%). 
Among these 18 patients with visual impairment, 12 (66.6%) 
exhibited extension into the third ventricle, establishing a close 
relationship between visual impairment and extension into the 
third ventricle, consistent with the literature. Fomichev et al. 
(17) reported a visual improvement rate of 52% in their series 
of 136 patients, presenting the lowest visual improvement 
rate in the literature, whereas other series reported rates 
ranging from 72% to 94% (4,9,22,27). In the present study, 
preoperative and postoperative visual field defects were 
evaluated by optical coherence tomography. Among patients 
with preoperative visual field defects, 94.4% showed either 
improvement or remained unchanged postoperatively. 
EETS surgery has been demonstrated to provide a better 
visual field compared to other surgical methods, resulting 
in fewer visual complications (30). In one patient without 
preoperative visual impairment, transient visual loss occurred 
at the postoperative 3rd month, which resolved with short-
term steroid treatment. We hypothesize that this may be 
attributed to the inferior displacement of the optic chiasm 
following craniopharyngioma resection. Another patient with 
a tumor involving the third ventricle had a total resection, and 
no recurrence was observed during the 2-year follow-up. 
However, permanent worsening of visual acuity, with the right 
eye perceiving light and the left eye being non-functional, was 
noted in the postoperative period.

Endocrinopathies represent one of the most common 
clinical presentations of craniopharyngiomas, as reported in 
varying numbers in the literature (24). Due to the presence 
of hypothalamic, infundibular, and pituitary adhesions, the 
postoperative development of hypopituitarism and DI stands 
out as a major concern, although cases in the literature are 
limited (12,21). The incidence of new-onset hypopituitarism 
after EETS series ranges from 18% to 80%, with the largest 
series by Fomichev et al. (17) reporting a rate of 42.6%, and 
Cavallo et al. (9) reporting a rate of 46%. Detailed studies on 
hormone deficiency are limited (12,21,22). In the series herein, 
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underscores that, coupled with surgical expertise, the EETS 
approach offers the potential to extend recurrence-free 
survival periods while maintaining low complication rates.
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