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SUMMARY 
Objective: Pituitary tumors (PT) constitute 10-15% of intracranial tumors, and 90% of surgically treated PTs are pituitary adenoma 

(PA). PA can be treated using pharmacologic, surgical, and radiotherapeutic methods. Today, endoscopic endonasal transsphenoidal surgery 
(EETS) is more commonly performed because it is less invasive, provides a panoramic image, enables better evaluation of anatomic 
structures and adjacencies, and reduces hospital length of stay compared to other surgical methods. In this study, we evaluated the results of 
21 patients who underwent EETS in our clinic. 

Methods: A total of 21 patients who underwent EETS between 2016 and 2020 in our clinic were evaluated retrospectively. Thirteen 
(61.90%) of the patients were women, 8 (38.09%) were men, and the mean age was 53.71 (24-73) years. 

Results: Pathology reports indicated pituitary adenoma in 17 patients, Rathke's cleft cyst in 3 patients, and hypophysitis in 1 patient. 
Rhinorrhea occurred in 3 patients, transient diabetes insipidus (DI) in 1 patient, and hypopituitarism in 2 patients. Two of the patients died. 

Conclusion: The acquisition of endoscopic experience involves a learning curve in which there is initially a temporary high incidence of 
perioperative complications. Compared with the literature, our results are consistent with the beginning of the learning curve. 
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ENDOSKOPİK ENDONAZAL TRANSSFENOİDAL CERRAHİDE ERKEN DÖNEM DENEYİMİMİZ 
ÖZET 
Amaç: Hipofiz tümörleri (HT) intrakranial tümörlerin %10-15'ini oluştururlar. HT'ü tanısı ile ameliyat edilen hastaların %90'ı hipofiz 

adenomudur (HA). HA'ların tedavisi farmakolojik, cerrahi ve radyoteropatik yöntemlerden oluşur. Endoskopik endonazal transsfenoidal 
cerrahisi (EETC) diğer cerrahi yöntemler ile karşılaştırıldığında daha az invaziv olması, panoramik görüntü sağlaması, anatomik yapıları ve 
komşulukları daha iyi değerlendirilmesi ve hastanede yatış süresinin kısa olması nedeniyle günümüzde daha sık uygulanmaktadır. Bu 
çalışmada, kliniğimizde EETC uygulanan 21 hastanın sonuçları değerlendirilmiştir. 

Yöntem: Kliniğimizde 2016-2020 yılları arasında EETC'si uygulanan 21 hasta retrospektif olarak değerlendirildi. Hastaların 13'ü kadın 
( % 61,90), 8'i erkek (% 38,09), yaş ortalaması 53,71 (24-73) idi. 

Sonuçlar: Toplam 21 hastanın patoloji sonucuna göre 17 hipofiz adenomu, 3 Rathke kleft kisti ve 1 hipofizit olarak rapor edildi. 
Hastalarda 3'ünde rinore, 1'inde geçici diabetes insipitus (DI) ve 2'sinde hipofizer yetmezlik gelişti. Hastaların 2'si eks oldu. 

Sonuç: Endoskopik deneyim kazanmak için dik bir öğrenme eğrisi mevcuttur ve peroperative koplikasyonların insidansında başlangıçta 
geçici bir yükseklik söz konusudur. Bizim sonuçlarımız literatür ile karşılaştırıldığında öğrenme eğrisinin başlangıcında olduğu 
göstermektedir. 

 
Anahtar Sözcükler: Hipofiz adenomu, Endoskopik Endonazal Transsfenoidal Cerrahisi, Komplikasyon, Öğrenme eğrisi 

INTRODUCTION 

Pituitary tumors (PT) constitute 10-15% 
of all intracranial tumors 1. In autopsy series, this 
rate has been reported as 2-27%. Of the patients 
operated due to PT, 90% have pituitary 
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adenoma (PA). Other causes include Rathke's 
cleft cyst, craniopharyngioma, metastatic 
carcinoma, chordoma, and meningioma 2. PAs 
differ fundamentally from other intracranial 
tumors, mainly because they involve both 
oncologic problems and endocrine changes 1. 

PAs are treated using pharmacologic, 
surgical, and radiotherapeutic methods. Surgery 
remains one of the most effective treatments. 
The first pituitary surgery was performed via a 
subtemporal approach by the British surgeon 
Paul in 1892. In 1907, Schloffer accessed the 
sella turcica via an extensive lateral rhinotomy-
type incision, and this approach was further 
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developed by Cushing in 1909. Guiot and Hardy 
described the foundations of the transsphenoidal 
approach used today in 1960. In the 1990s, 
endoscopic transsphenoidal surgery gained 
popularity 1,3. Today, endoscopic endonasal 
transsphenoidal surgery (EETS) is more 
commonly performed because it is less invasive, 
provides a panoramic view, enables better 
evaluation of anatomic structures and 
adjacencies, and reduces hospital length of stay 
compared to other surgical methods 1,4. 

In the present study, we evaluate the 
outcomes of 21 patients who underwent EETS in 
our clinic. 

MATERIAL and METHODS 
This retrospective study was performed 

after obtaining approval from the Sivas 
Cumhuriyet University non-interventional 
clinical research ethics committee 
(18.03.2020/2020-03/23). A total of 21 patients 
who underwent EETS between 2016 and 2020 in 
our clinic were evaluated retrospectively. These 
patients underwent a total of 27 EETS 
procedures, 2 of which were for recurrence, and 
4 were rhinorrhea repair. The patients" age, sex, 
preoperative tumor size, postoperative 
complications, and pathology results were 
evaluated. Of the patients, 13 were women 
(61.9%), 8 were men (38.1%), the mean age was 
53.7 years (24-73 years), and mean tumor size 
was 22.2 mm (5.3?50.0 mm) (Table 1). 

All patients underwent contrast-enhanced 
dynamic pituitary magnetic resonance imaging 
(MRI), paranasal sinus computed tomography 
(CT), and visual field examination before 
surgery. The patients were also evaluated by 
specialists from the endocrinology and 
ophthalmology departments. 

Postoperatively, the patients were 
evaluated in terms of hormone values, visual 

field, and dynamic contrast pituitary MRI on day 
one and at three months (Table 1, Figure 1). 
Tumor dimensions were evaluated according to 
Hardy classification (Table 1) 5. 

Surgical Procedure 

All patients underwent EETS without the 
use of a retractor (Figure 2) 6. A 4-mm rigid 
endoscope with 0o view angle (Storz, Germany) 
was used. All operations were performed in 
collaboration with an otolaryngologist who 
carried out the nasal stages of the procedure. A 
uninostril approach was used, and nasal 
tamponade was applied in all cases. Five patients 
underwent resection of the concha bullosa, and 
10 patients underwent septum surgery. 

RESULTS 

According to the 21 patients" pathology 
results, 17 (80.95%) were reported as pituitary 
adenoma, 3 (14.28%) were reported as Rathke's 
cleft cyst, and 1 (4.76%) was reported as 
hypophysitis (Table 1). 

Three patients (14.28%) developed 
rhinorrhea as an early postoperative 
complication. Dural repair was performed using 
a fat graft, synthetic dura, and tissue glue. One 
(4.76%) of these patients developed a 
cerebrospinal fluid (CSF) fistula and underwent 
a second operation. One patient (4.76%) had 
transient diabetes insipidus (DI), two patients 
(9.52%) had panhypopituitarism, and one patient 
(4.76%) had nasal septum perforation. Two 
patients (9.52%) died, 1 of which (4.76%) due to 
meningitis and 1 (4.76%) due to thalamic 
infarction in the late postoperative period (Table 
2). 
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Table 1: Demografik bilgiler 

Cinsiyet 

Famale

Male

 

13 (%61.90) 

8 (%38.09) 

Yaş 24-73 

(53,71) 

Tümör boyut (mm) 5,30- 50,00 

(22,23) 

Patolojik tanı 

Hipofiz adenoma

Rathke Kleft kisti 

Hipofizit

 

17 (%80,95) 

3 (%14,28) 

1 (%4,76) 

Hardy Grade 

Sellar invasion 

Grade 0

Grade I 

Grade II 

Grade III 

Grade IV

Suprasellar extension 

Type 0

Type A

Type B

Type C

Type D

 

 

1 (%4,76) 

1 (%4,76) 

2 (%9,52) 

4 (%19,04) 

12 (%57,14) 

 

4 (%19,04) 

10 (%47,61) 

5 (%23,80) 

2 (%9,52) 

0 
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Figure 1: Pre-postoperative MRI A1: preperative T1 coronal MRI A2: preoperative T1 sagital MRI B1: 
postoperative T1 coronal MRI B2: postoperative T1 sagital MRI 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2: Endoscopic view of the sphenoid sinus; R-OP right optic protuberance, R-CP right carotid protuberance, 
OCR opticocarotid recess, SF sellar floor, L-OP left optic protuberance, L-CP left carotid protuberance 
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Tablo 2: Complications 

Operative mortalite (30 days) 

Hypothalamic injury or hemorrhage

Menengitis 

Vascular injury or occlusion 

CSF leak or pneumocephalus 

SAH or spasm, MI

Postoperative MI, postoperative seizure

0

1 (%4,76) 

1 (%4,76) 

0

0

0

Major Morbitidy 

Vascular occlusion, stroke, SAH or spasm

Vision loss (new)

Vascular injury (repaired)

Menengitis 

Sellar abscess

6. CN palsy

3. CN palsy

CSF rhinorrhea

0

0

0

0 

0

0

0

3 (%14,28)

Lesser Morbitidy 

Hemorrhage (intra or post operative)

Postoperative psychosis 

Nasal septum perforation

Sinusitis, wound infection

Transient CN (3, 6) palsy

Diabetes insipitus (usually transient)

Cribriform plate fracture

Maxillar fracture 

Hepatitis 

Symptomatic SIADH

0

0

1 (%4,76) 

0

0

1 (%4,76) 

0

0

0

0

 
CSF Cerebrospinal fluid, SAH subaracnoid hemorrhage, MI myocard infactus, CN cranial nerve, SIADH syndrome of inappropriate antidiuretic hormone 
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DISCUSSION 
Endoscopic endonasal transsphenoidal 

surgery has become a common procedure. It has 
replaced microscopic transsphenoidal surgery 
(MTS) because it is less invasive, provides a 
panoramic view that enables superior evaluation 
of anatomic structures and adjacencies, and 
results in shorter hospital stays 7. Experience has 
an important role in reducing complications and 
ensuring the effectiveness of EETS. Endoscopic 
skills and two-dimensional visualization require 
a steep learning curve 8. Different studies report 
that between 15 and 200 cases are required to 
achieve mastery 9. According to Bokhari et al. 
and Shou et al., 30-40 cases are required to 
complete the learning curve 10,11. 

In their meta-analysis, Fang et al. 
reported that nasal problems (upper lip 
anesthesia, nasal anesthesia, septum deviation, 
saddle nose, sinusitis, adhesion, and anosmia) 
occurred less frequently in EETS 7. In other 
meta-analyses, no significant differences were 
found between endoscopic surgery and 
microscopic surgery in terms of complications 
(nasal problems are more common in 
microscopic surgery) or tumor removal 12. 

All of our patients" operations were 
conducted in collaboration with an 
otolaryngologist. Only one patient (4.76%) had 
septum perforation. Lofrese et al. found that 
patients under multidisciplinary follow-up with a 
neurosurgeon and otolaryngologist were less 
likely to have late complications 9. 

In their study, Bokhari et al. reported a 
16?26% prevalence of endoscopic intraoperative 
CSF leak. This rate was higher in resections of 
aggressive tumors and increased by 7% in 
recurrence surgery. The prevalence of 
postoperative rhinorrhea was about 3% and was 
determined to be an important risk factor for 
meningitis 10. In our study, CSF leak occurred in 
3 (14.28%) of 21 patients, and rhinorrhea was 
detected in 1 patient (4.76%). 

In a 331-patient series by Kim et al., the 
most common complication was transient DI 
(9.2%), and 3.0% of those patients were reported 
to develop permanent DI. Moreover, 5.4% of the 
patients had meningitis, 2.1% had syndrome of 
inappropriate antidiuretic hormone (SIADH), 
2.4% had CSF leak, 2.4% had hemorrhage, and 
0.6% had hydrocephaly. One patient (0.3%) 
died13. In the present study, one patient (4.76%) 
developed transient DI. In addition, one patient 
(4.76%) developed meningitis after CSF leak 
and later died. Another patient (4.76%) died due 
to late thalamic infarction. 

In their study on 52 patients, Seltzer et al. 
repaired CSF leak intraoperatively in 5.6% of 
their patients, performed postoperative lumbar 
drainage on one patient (2.0%), and reported 
transient DI in 3 patients (5.8%), uniaxial 
hypopituitarism in 4 patients (10.5%), and new-
onset panhypopituitarism in 1 patient (2.6%) 14. 
In our study, two patients (9.52%) developed 
panhypopituitarism. 

In another study on 28 patients, Ozalp et 
al. reported a 7.1% prevalence CSF leak. 
Pituitary insufficiency occurred in 7% of 
patients, and transient DI occurred in 10.7% of 
patients 15. 

In their study on 100 patients, Kiraz et al. 
reported CSF fistule (0.5-15%), epistaxis (0.6%), 
transient DI (11.9%), and persistent DI (3.41%) 
in patients after EETS 16. 

In a meta-analysis by Tabaee et al., the 
prevalence of CSF leak was 1?4%, DI was 
0.5?15%, and the mortality rate was less than 
1%12. In another meta-analysis, Fang et al. 
determined prevalence rates of 10.5% for CSF 
leak, 11.5% for DI, 1.7% for epistaxis, 1.8% for 
meningitis, 4.1% for hypopituitarism, 2.1% for 
septal perforation, and 1.6% for nasal problems 
(upper lip or nasal anesthesia, septum deviation, 
saddle nose, sinusitis, adhesion, and anosmia) 7. 

In our preliminary series of 21 cases, 
some of our complication rates are consistent 
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with those reported in the literature, while others 
are higher. This is due to the small sample size 
and the fact that we are still at the beginning of 
the learning curve. 

CONCLUSION 

The acquisition of endoscopic experience 
involves a learning curve in which there is 
initially a temporary high incidence of 
perioperative complications. Compared with the 
literature, our results are consistent with the 
beginning of the learning curve. 
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