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Craniopharyngiomas are rare tumors that originate 
from squamous epithelial remnants of the Rathke 
pouch. Craniopharyngiomas are designated as a 

WHO Grade I tumor, comprising 2 to 5% of all CNS tu-
mors.43,57 Adamantinomatous and papillary histological 
subtypes of craniopharyngiomas have been described. 
The adamantinomatous type may be encountered at any 
age, but predominantly in the first 2 decades of life.54 The 
papillary variety has been primarily reported in adults.1,54 
Some authors report a lower recurrence rate with the pap-
illary variety, while others have found no difference in sur-
gical outcome or recurrence between the 2 subtypes.1,17,54 

Despite a benign histological classification, craniophar-
yngiomas are often associated with a poor prognosis and 
their optimal treatment remains controversial.31

Secondary to mass effect, these tumors commonly 
lead to neurological, endocrinological, or visual symp-
toms. Patients with these tumors often present with im-
paired pituitary function.33 Reported rates for anterior 
pituitary hormone deficits prior to any operative inter-
vention vary from 35 to 95% for growth hormone, 38 to 
82% for follicle-stimulating hormone/luteinizing hor-
mone, 21 to 62% for corticotrophin, and 21 to 42% for 
thyroid-stimulating hormone.32 Authors of large patient 
series have reported that between 6 and 38% of patients 
present with insufficient secretion of antidiuretic hor-
mone.32 Because of the proximity of these tumors to the 
optic chiasm, bitemporal hemianopia has been reported 
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Object. The expanded endoscopic approach to craniopharyngiomas has recently been described in several small 
case series. The authors present their experience with this technique and review the available literature.

Methods. Between September 2006 and September 2009, 14 patients underwent a purely endoscopic, endona-
sal approach for resection of newly diagnosed craniopharyngiomas. These procedures represent index surgeries; no 
patient had undergone previous tumor resection. A retrospective review of endocrinological and ophthalmological 
outcomes, extent of resection, and complication prevalence was completed. Additionally, a review of the English lit-
erature was performed to evaluate outcomes of similar endoscopic techniques for resection of craniopharyngiomas.

Results. Four patients (28.6%) underwent gross-total resection; near total resection or better was achieved in 9 
patients (64.3%). All patients presented with some form of visual field or acuity deficit. Postoperatively, 12 patients 
(85.7%) experienced visual improvement, with 6 patients (42.9%) having complete visual recovery. One patient 
experienced worsening of her visual deficit. Visual acuity improved in 8 patients ((57.1%), while visual field defects 
improved in 11 (78.6%). The pituitary stalk was preserved in all cases. Eight (57.1%) of 14 patients experienced some 
form of anterior pituitary dysfunction postoperatively. Although 9 patients (64.3%) were documented to have either 
transient or permanent new diabetes insipidus immediately after surgery, at 1-month follow-up only 1 patient met 
clinical criteria. Five patients (35.7%) developed CSF leaks that were successfully treated by subsequent endoscopic 
revision. All CSF leaks occurred early in the series. Two patients (14.2%) were treated for presumed meningitis 
postoperatively.

Conclusions. The endoscopic endonasal approach is a minimally invasive alternative to open transcranial ap-
proaches for select craniopharyngiomas. Similar to previous transcranial series, rates of endocrinopathy and gross-
total resection were dependent upon the adherence of the tumor capsule to the hypothalamus, pituitary stalk, and 
associated vasculature. A review of the literature suggests that the results of the current series are similar to other 
published series on this topic. (DOI: 10.3171/2010.1.FOCUS09292)
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Abbreviations used in this paper: DI = diabetes insipidus; GTR 
= gross-total resection; NTR = near total resection; STR = subtotal 
resection; VP = ventriculoperitoneal.

See the corresponding editorial, DOI: 10.3171/2010.2.FOCUS104.
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in as many as 49% of cases.3,17 In children and adoles-
cents, some authors have reported that presenting signs or 
symptoms are more typically related to increased intrac-
ranial pressure or sexual immaturity.2,50

Craniopharyngiomas remain one of the most diffi-
cult tumors to treat effectively. Adherence to the pituitary 
stalk, hypothalamus, and anterior cerebral vessels often 
makes complete resection unattainable.49 Involvement of 
surrounding critical structures, diminutive intraopera-
tive visualization, distorted anatomical relationships, and 
limited sharp dissection often hinders complete resection 
regardless of approach.49 These tumors have traditionally 
been surgically removed via a microscopic transcranial 
approach, whereas the transsphenoidal approach, either 
microsurgical or endoscopic, has been recently used to 
access intrasellar or subdiaphragmatic tumors.28,39 With 
the increasing use of endoscopic techniques and the im-
proved illumination and expansive view they provide, 
endonasal approaches have shown efficacy and safety in 
treating certain midline lesions of the cranial base beyond 
the sellar region.15,19,29 These approaches provide direct 
access to pathology, reduce brain retraction and manipu-
lation of the optic chiasm, and may decrease hospital stay 
and morbidity.4,8

The endoscopic endonasal approach is emerging as 
a credible surgical alternative for removal of select su-
prasellar craniopharyngiomas.9,13,15,24 We present a series 
of 14 cases in which a purely endoscopic, endonasal ap-
proach was chosen for the initial resection of craniophar-
yngiomas. This case series consisted of tumors that ad-

vanced superiorly and laterally to the sella, posteriorly to 
the optic chiasm, and (in some) extended into the third 
ventricle. Short-term ophthalmological and endocrino-
logical outcomes as well as the extent of resection are 
reported. A literature review of previously published case 
series and outcomes after endoscopic endonasal resection 
is presented.

Methods
Study Population

After obtaining the approval of the Thomas Jeffer-
son University institutional review board to conduct the 
study, we retrospectively reviewed the medical records of 
20 patients who presented to our institution with patho-
logically confirmed craniopharyngioma between Sep-
tember 2006 and September 2009. Only index surgeries 
were reviewed; patients with any previous operative in-
terventions or radiotherapy were excluded. Fourteen adult 
patients ultimately comprised the study population. All 
patients underwent full preoperative endocrine labora-
tory evaluations, which were repeated 1 month postop-
eratively. All patients underwent formal visual field and 
visual acuity evaluation pre- and postoperatively. Neuro-
radiological evaluation included skull base protocol MR 
imaging, with and without intravenous contrast enhance-
ment, as well as high-resolution CT scanning of the cran-
iofacial bones and sella. Postoperative MR imaging was 
performed within 24 hours of surgery and repeated at 3 

TABLE 1: Patient and tumor characteristics*

Case 
No.

Age (yrs), 
Sex Presenting Complaint/Hx (duration)

Tumor Con-
sistency Tumor Size (cm)/Extension

1 44, M blurry vision (1 mo) cystic/solid 5.7 × 4.0 × 5.1/suprasellar extending to 3rd ventricle, subfrontal area
2 29, F bitemporal visual field loss, HA solid 1.5 × 1.1 × 1.5/sellar-suprasellar
3 56, M OD blindness, OS field deficits (2 wks) cystic/solid 2.8 × 2.9 × 2.6/suprasellar compressing 3rd ventricle
4 58, F progressive visual loss, cognitive deficits,  

 lt hemiparesis
solid 2.6 × 4.1 × 3.8/sellar-suprasellar compressing 3rd ventricle,  

 hypothalamus
5 24, M progressive visual loss OD > OS, HA  

 (1 mo)
cystic/solid 3.6 × 2.1 × 2.9/sellar-suprasellar compressing hypothalamus

6 18, M hydrocephalus, progressive visual loss, 
 endocrinopathy (3 yrs)

cystic/solid 5.8 × 6.4 × 8.1/sellar-suprasellar e×tending to subfrontal area, corpus 
 callosum

7 34, M progressive visual loss, OS > OD (2 mos) cystic/solid 3.5 × 2.7 × 3.1/sellar-suprasellar compressing 3rd ventricle
8 65, F OD blindness, HA (3 mos) cystic 1.7 × 2.6 × 2.2/sellar-suprasellar
9 38, M progressive visual loss, HA cystic/solid 1.5 × 2.9 × 2.2/sellar-suprasellar compressing 3rd ventricle/hypothalamus

10 56, M progressive visual loss cystic/solid 2.0 × 1.5 × 1.9/suprasellar tumor w/ 1.3 × 2.5 × 1.2 cystic compression of 
 the 3rd ventricle

11 64, F bitemporal hemianopsia, HA solid 1.5 × 1.9 × 1.8/suprasellar
12 49, M progressive visual loss, HA cystic/solid 2.0 × 2.0 × 1.7/suprasellar compressing 3rd ventricle
13 51, M hydrocephalus, progressive visual loss, 

 HA (2 mos)
solid 3.9 × 2.9 × 3.8/suprasellar involving 3rd ventricle

14 55, F blurry vision, HA, lt face/arm pain (1 yr) cystic/solid 3.2 × 4.3 × 3.6/suprasellar compressing 3rd ventricle, hypothalamus, 
 thalamus

* All measurements are given in superior/inferior × anteroposterior × transverse dimensions. Abbreviations:  HA = headache; OD = oculus dexter (right 
eye); OS = oculus sinister (left eye).
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months to confirm the extent of tumor removal. Interpre-
tation of the 3-month MR imaging results was indepen-
dently performed by a neuroradiologist.

Patients ranged in age from 18 to 65 years, with a 
mean age of 45 years. The series consisted of 9 men and 
5 women (Table 1). Tumors ranged from 1.5 to 5.8 cm at 
their largest dimension. All tumors extended beyond the 
sella and 7 compressed the third ventricle. All patients 
demonstrated some objective visual abnormalities at pre-
sentation. One patient (7.1%) presented to the emergency 
department with DI and the tumor was discovered as a 
causative factor during further investigation. Seven (50%) 
of the 14 patients presented with some form of anterior 
pituitary dysfunction. Length of stay and perioperative 
complications were recorded and analyzed using logistic 
regression analysis.

Operative Technique
The initial operative technique for endonasal endo-

scopic resection of midline skull base lesions has been 
previously reported in detail in other case series; the 
approach used in the current series does not differ sig-
nificantly from that described in the literature.10,13,34,49 
However, reconstruction represents one of the most chal-
lenging steps of the expanded approach and the current 
authors have developed a multilayered closure using a 
2-layer fascia lata “button” graft to seal the dural defect. 
The “button” is constructed of 2 pieces of fascia lata at-
tached to one another by suture (Fig. 1). One layer of the 
button is inserted inside the defect as an inlay while the 
other layer lies over the dura as an onlay. The position of 
the inlay may be manipulated by moving the onlay, since 
the two are anchored. A nasoseptal flap is then placed 
against the skull base over the button graft. The graft is 
secured with synthetic glue (DuraSeal, Confluent Surgi-
cal). The middle turbinates are medialized, both to re-
store normal sinus function and to protect the exposed 
resection bed. Sheets of Gelfilm (Pfizer) are then placed 
between the septum and middle turbinate, and in the os-
tiomeatal complex. No catheters, stents, or balloons are 
used in this reconstruction.

Literature Review
A literature review of the MEDLINE bibliographic 

database was performed. Using the key words “cranio-
pharyngioma,” “endoscopic,” “endonasal,” “transsphe-
noidal,” and “surgery,” 7 case series devoted to endo-
scopic endonasal resections of craniopharyngiomas were 
identified. By searching the bibliographic contents of this 
series, 1 additional report was found. Case reports were 
not included in this analysis.

Results
Evaluation of Tumor Resection

The extent of tumor resection was recorded as a GTR 
when 3 criteria were met: the senior author (J.J.E.) be-
lieved no residual disease was present postoperatively, 
and the immediate postoperative and 3-month follow-
up MR imaging findings documented no evidence of 
residual disease on either scan. In the current series, 4 
(28.6%) of 14 patients  met these criteria (Table 2; Fig. 2). 
An NTR was achieved in 5 (35.7%) of 14 patients, indicat-
ing removal of at least 95% of the tumor burden. In this 
group, total resection was limited by residual adherence 
to neurovascular structures in 2 patients, hypothalamic 
involvement in 2 patients, and the fifth patient expressed 
a strong preference for minimal resection favoring the 
preservation of pituitary function. A statistical ANOVA 
was performed on the extent of resection as it related to 
tumor volume. In this analysis, the extent of resection was 
significantly more likely to be greater in tumors of small-
er volume (p = 0.033). The pituitary stalk was preserved 
in all 14 patients.

Ophthalmological Results
All 14 patients underwent ophthalmological evalua-

tion before and after surgical intervention (Table 3). Pa-
tients were referred to a neuroophthalmologist for visual 
acuity as well as formal perimetry and visual field test-
ing. All patients showed evidence of visual defects preop-
eratively. Bitemporal hemianopsia was the most frequent 
ophthalmological finding, noted in 7 (50%) of 14 patients. 
Postoperatively, 12 (85.7%) of 14 patients experienced 
some visual improvement, with normal vision attained 
in 6 (42.9%) of 14 patients after tumor resection. Postop-
eratively, 11 patients (78.6%) showed an improvement in 
visual fields upon testing, while 8 (57.1%) demonstrated 

Fig. 1. Illustration of the creation of a “button” graft. Left: Two pieces of fascia lata are yoked together using a suture. Right: 
After placement in the skull base dural defect; note that the inlay graft is larger than the onlay portion.
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an improvement in acuity. One patient was found to have 
worsened visual acuity postoperatively.

Endocrinological Results
All patients underwent endocrinological evaluation 

both preoperatively and 1-month postoperatively with 
complete serum endocrine panels (Table 4). One pa-
tient presented with panhypopituitarism. Seven patients 
showed no preoperative deficits in anterior pituitary func-
tion. Postoperatively, 1 patient experienced new adrenal 

TABLE 2: Summary of extent of resection, evaluation of residual disease, and pathological subtype of craniopharyngioma*

Case 
No. Initial Postop Evaluation of Tumor Resection Radiographic FU at 3 mos

Radiographic 
Residual Dis-
ease at 3 mos

Ulti-
mate 

Result
Final 

Pathology (type)

1 STR, residual adherent to neurovascular 
 structures

crescent-shaped residual tumor  
 enhancement

yes STR adamantinomatous

2 NTR, residual where adherent to pituitary stalk residual sellar tissue enhancement yes NTR adamantinomatous
3 NTR, residual where adherent to medial 

 hypothalamus
partially enhancing suprasellar mass yes NTR papillary

4 STR, residual adherent to infundibulum residual enhancement yes STR papillary
5 GTR GTR no GTR adamantinomatous
6 STR, residual adherent to neurovascular 

 structures
large residual sellar-suprasellar mass yes STR adamantinomatous

7 STR, residual adherent to neurovascular 
 structures

peripheral rim/nodular enhancement yes STR adamantinomatous

8 GTR enhancement of chiasm, likely residual tumor yes NTR adamantinomatous
9 GTR GTR no GTR adamantinomatous

10 GTR GTR no GTR adamantinomatous
11 NTR, residual adherent to hypothalamus minimal residual tissue in suprasellar region yes NTR papillary
12 GTR GTR no GTR adamantinomatous
13 STR, residual adherent to optic chiasm large residual sellar-suprasellar mass yes STR adamantinomatous
14 NTR, residual adherent to hypothalamus residual cystic suprasellar mass yes NTR adamantinomatous

* GTR indicates no radiographic evidence of residual tumor; NTR indicates ≥ 95% removal; STR indicates < 95% removal. Abbreviation: FU = 
follow-up. 

Fig. 2.  Preoperative (A–C) and postoperative (D–F) contrast-enhanced MR images of a patient with a craniopharyngioma. 
Axial (A), sagittal (B), and coronal (C) views of a 2.0-cm (solid) and 2.5-cm (cystic) tumor. Axial (D), sagittal (E), and coronal (F) 
views obtained at the 3-month follow-up showing a GTR of the lesion.
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insufficiency requiring steroid replacement at 1-month 
follow-up and 1 patient experienced resolution of adrenal 
insufficiency. Seven patients demonstrated preoperative 
deficits in 1 or more hormones secreted by the anterior pi-
tuitary axis. Three of these 7 patients experienced a new, 
single-axis, low serum cortisol requiring hormone re-
placement. Overall, 9 patients (64.3%) showed no change 
in their anterior pituitary function, 4 (28.6%) experienced 
a worsening of preoperative anterior pituitary function in 
at least 1 axis, and 1 (7.1%) showed an improvement.

Diabetes insipidus was present preoperatively in 1 
(7.1%) of 14 patients (Table 4). Postoperatively, 9 patients 
(64.3%) experienced new DI, according to serum sodium, 
urine osmolality, and urinary output requiring desmopres-
sin. In 4 patients the DI was transient, resolving after 1 to 
5 doses of desmopressin (average of 2 doses). Five (35.7%) 
of 14 patients had DI at the time of discharge requiring 
continued administration of desmopressin. However, at 
the 1-month follow-up evaluation, only 1 patient (7.1%) 
met clinical criteria for DI requiring continued treatment 
with desmopressin (considered permanent DI).

Postoperative Complications
Complications related to surgical intervention are 

listed in Table 5. One patient experienced a decrease in 
visual acuity postoperatively (Table 3). Although there 
was a preoperative visual deficit with reported recent 
deterioration, postoperatively there was further worsen-
ing in the patient’s acuity. No patient died during or as a 
direct result of endoscopic surgery or during the 30-day 
postoperative period. However, 1 patient who underwent 
a partial endoscopic resection followed by an open tran-
scranial approach ultimately developed hydrocephalus 
followed by multiple shunt failures and revisions. This 
patient died after a withdrawal of support order was initi-
ated 6 months after the initial procedure. No other patient 
experienced new permanent neurological deficits. Two 
(14.3%) of 14  patients in this series were treated for men-
ingitis; one for Haemophilus influenzae infection and an-
other for presumed meningitis secondary to an elevated 
CSF white blood cell count at the recommendation of the 
infectious disease service, although no infectious organ-
ism was ever identified.

In the current case series, the most common com-
plication was CSF leak, occurring in 5 patients (35.7%). 
Lumbar drains were used preoperatively in 5 patients. All 
patients with CSF leaks underwent a successful primary 
endoscopic repair. Two patients (14.3%) required long-

TABLE 3: Ophthalmological results*

Case 
No.

Presenting Ophthalmo-
logical Sx (duration) Preop Evaluation Postop Evaluation Final Assessment

1 blurry vision (1 mo) OD temporal hemianopsia 20/200, 
 OS NLP

OD temporal hemionopsia 20/70,
 OS NLP

improved

2 bitemporal visual field loss OD temporal hemianopsia 20/25,
 OS temporal hemianopsia 20/15

OD full visual fields 20/25,
 OS full visual fields 20/15

improved, normalized

3 OD blindness, OS field 
 deficits (2 wks)

OD temporal hemianopsia 20/800,
 OS temporal hemianopsia 20/200

minimal bitemporal hemianopsia improved

4 progressive visual loss OD temporal hemianopsia 20/40,
 OS temporal hemianopsia 20/70

OD temporal hemianopsia 20/200,
 OS temporal hemianopsia 20/100

declined

5 progressive visual loss OD 
 > OS (1 mo)

OD 20/400, OS superior temporal  
 quadrantanopsia 20/20

OD 20/25, OS improved superior 
 temporal quadrantanopsia 20/20

improved

6 progressive visual loss  
 (3 yrs)

OD central vertical deficit, restricted up-
 ward gaze, able to count fingers; OS NLP

OD full visual fields, weak lateral gaze;
 OS NLP

improved

7 progressive visual loss OS 
 > OD (2 mos)

OD inferior temporal quadrantanopsia 
 20/400, OS 20/400

OD 20/50, full visual fields;
 OS 20/20, full visual fields

improved

8 OD blindness (3 mos) OD temporal hemianopsia, OS NLP OD inferior temporal quadrantanopsia 
 20/100, OS full visual fields 20/25

improved

9 progressive visual loss OD diminished peripherally all quadrants,
 OS full visual fields

OD full visual fields, 
 OS full visual fields

improved, normalized

10 progressive visual loss OD superior/inferior temporal hemianopsia,
 OS superior/inferior nasal hemianopsia

OD full visual fields,
 OS full visual fields

improved, normalized

11 bitemporal hemianopsia OD temporal hemianopsia,
 OS temporal hemianopsia

OD full visual fields,
 OS full visual fields

improved, normalized

12 progressive visual loss OD temporal hemianopsia 20/50, OS 
 superior temporal quadtrantopia 20/100

OD full visual fields,
 OS full visual fields

improved, normalized

13 progressive visual loss OD partial temporal field deficit,
 OS partial temporal field deficit

OD full visual fields,
 OS full visual fields

improved, normalized

14 blurry vision OD full visual fields 20/200,
 OS full visual fields 20/70

OD full visual fields,
 OS full visual fields

no change

* NLP = no light perception.
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term CSF diversion for treatment of hydrocephalus. One 
patient experienced a leak 1-month postoperatively, which 
ultimately required long-term CSF diversion; a VP shunt 
was also required in another patient after lumbar puncture 
demonstrated elevation of intracranial pressure. Logistic 
regression analysis of the date of surgery and the time of 
the CSF leaks showed a statistically significant decrease 
in the CSF leak rate as the endoscopic experience pro-
gressed (p = 0.0481; OR 0.97, 95% CI 0.94–0.99).

Length of Hospital Stay
The duration of hospital stay varied from 3 to 14 days 

(median 9 days). No significant relationship between CSF 
leak and length of stay was found. However, 2 of the 5 
patients with postoperative CSF leaks were discharged 
home and subsequently required readmission from the 
emergency department for treatment of CSF rhinorrhea.

Discussion
Complete resection for craniopharyngiomas has been 

shown to provide a survival benefit, but often at the ex-
pense of neurological, ophthalmological, and endocri-
nological function.42,53 Authors have reported GTR rates 
ranging from 5 to 90%.3,5,7,9,14,20,26,37,40,42,47,51–53,56 Yaşargil et 
al.56 was able to achieve a 90% GTR rate, but reported a 
9.0% rate of intraoperative and early postoperative mor-
tality and a 16.7% overall mortality rate. Given the mor-
bidity and mortality associated with GTRs, some investi-
gators have advocated STR combined with postoperative 
radiation as an alternative when the risk of a GTR would 
likely be associated with formidable morbidity.36 Several 
authors have reported similar disease control rates after 

partial resection and postoperative radiotherapy as com-
pared with GTR, with decreased perioperative complica-
tion rates.14,22,36,41,45,55

When compared with the more traditional micro-
scopic transsphenoidal approaches, the use of the endo-
scope provides the surgeon with a more expansive volu-
metric exposure of the skull base, theoretically enhancing 
the extent of resection, while providing a safety profile 
not available with microscopy alone. Accordingly, several 
authors have reported on the addition of an endoscope to 
augment visualization of remaining tumor during micro-
scopic resections.12,18 In a series of 800 patients, Fatemi et 
al.21 examined the benefits and limitations of the micro-
scopic endonasal approach to the sella and reported little 
difficulty with removal of standard microadenomas, but 
encountered formidable challenges when attempting to 
remove larger suprasellar nonadenomatous lesions. Stud-
ies report rates of GTR after microscopic transsphenoidal 
surgery that range from 6.9 to 90%.11,37,40 Chakrabarti et 
al.11 presented 5-year outcome data on 68 patients un-
dergoing standard and expanded transnasal craniophar-
yngioma resection; in this study, 34 new cases of ante-
rior pituitary dysfunction occurred postoperatively, along 
with 41 new cases of DI (67%). Tumor size was not avail-
able for consideration, introducing a possible selection 
bias, because patients harboring larger tumors may have 
been assigned to an open craniotomy. Endoscopic endo-
nasal series in the literature to date have reported greater 
preservation and recovery of endocrinological and oph-
thalmological outcomes, with possibly a lesser extent of 
resection (Table 6).

In the current series, although insufficiently pow-
ered to allow for a direct comparison with these larger 
series, the rates of resection are comparable to historical 

TABLE 4: Endocrinology results*

Anterior Pituitary Function Posterior Pituitary Function
Case 
No. Preop Deficit Postop Deficit

Pre op 
DI

Post-
op DI

Postop DI at 
Discharge

New Perma-
nent DI

1 none none no yes yes yes
2 hypogonadism, hyperprolactinemia hypogonadism, hyperprolactinemia no no no no
3 hypothyroidism, hypogonadism, hyperprolactinemia AI, hypothyroidism, hypogonadism, 

 hyperprolactinemia
no yes no no

4 hypothyroidism, hypogonadism, hyperprolactinemia AI, hypothyroidism, hypogonadism, 
 hyperprolactinemia

no yes yes no

5 hypogonadism AI, hypothyroidism, hypogonadism no yes no no
6 panhypopituitarism panhypopituitarism no yes no no
7 none none no yes no no
8 none none no no no no
9 hyperprolactinemia none no yes yes no

10 none none no yes no no
11 AI, hypothyroidism hypothyroidism no no no no
12 none AI yes yes yes no
13 none none no no no no
14 AI, hypogonadism, hyperprolactinemia AI, hypogonadism, hyperprolactinemia no yes yes no

* AI = adrenal insufficiency.
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case series. Within endonasal endoscopic series for cran-
iopharyngioma, reported rates of GTR range from 16.7 
to 100%6,9,13,15,23,24,38,49 (Table 6). In the present series, the 
initial goal of the procedure in most cases was complete 
resection and cure, but when a considerable potential for 
decrement in the patient’s preoperative function was real-
ized, resection was often suspended in favor of an STR 
followed by postoperative radiosurgery. Five of the 10 pa-
tients (50%) who experienced an STR or NTR have been 
treated with fractionated linear accelerator-based radio-
surgery. Four of the remaining 5 are undergoing follow-
up using serial MR imaging scans, and 1 foreign-born 
patient is receiving follow-up care by an oncologist in his 
country of origin.

The initial visual complications of craniopharyn-
gioma are often progressive visual field defects, which 
may result in permanent visual loss if the tumor com-
pression is not relieved.30 In this series, all patients pre-
sented with some degree of objective visual loss (Table 
3). Visual improvement after transnasal resection of 
craniopharyngiomas has been reported in 50 to 93% of 
patients.3,6,9,11,13,15,20,23,24,37,38,49,53 In the present series, visual 
acuity and field deficits had either improved (85.7%) or 
resolved (42.9%) in most patients at 1 month follow-up. 
In series including radical resections, the rate of visual 
deterioration is approximately 15%.20,46,53 In the current 
series, 1 patient did experience a decrease in visual acuity 
postoperatively, which was believed to be caused by in-
creased intraoperative manipulation of the optic chiasm, 
secondary to tumor invasion.

Upon presentation, craniopharyngiomas often dem-
onstrate laboratory evidence of hypogonadism (75–80%) 
and growth hormone deficiency (80–100%). A more 

moderate degree of adrenal insufficiency (30–60%) and 
hypothyroidism (20–40%) is frequently noted, while the 
rate of DI (10–20%) is less common.27,31 Abundant rates 
of postoperative pituitary deficiency have been reported 
in multiple surgical series.14,30,44,48 Yaşargil et al.56 reported 
permanent DI in 98.7% of patients. Jung et al.30 reported 
that preservation of the pituitary stalk could result in a 
protection of pituitary function, with 58.3% of the patients 
in their series requiring complete hormone replacement 
therapy. Other series of endonasal endoscopic craniophar-
yngioma resections have reported a prevalence of post-
operative anterior pituitary dysfunction between 57.1 and 
100%, and rates of DI ranging from 56.3 to 100% based on 
the aggressivity of the resection6,9,13,15,23,24,38,49 (Table 6). In 
the present series, the authors report a rate of hypopituitar-
ism of any axis of 57.1% at 1-month follow-up. Temporary 
or permanent DI was noted in of 64.3% of patients, while 
at 1-month follow-up only 1 patient (7.1%) was noted to 
have DI (considered permanent) after tumor resection. The 
extent of resection showed a nonsignificant trend toward 
more patients with GTRs experiencing temporary DI (p = 
0.12). Throughout the literature, preoperative endocrino-
logical defects rarely recovered after surgery, regardless 
of the operative approach.11,16,27,28,31 In the present series, 
1 patient’s adrenal insufficiency resolved, but continued 
to require treatment for hypothyroidism with hormone re-
placement at 1-month follow-up (Table 4).

In performing a purely endoscopic resection, the 
main complications are primarily related to control of 
intracranial vessels (should they be lacerated), and skull 
base reconstruction with its associated risk of CSF leak, 
tension pneumocephalus, and meningitis.10 In the pres-
ent series no patient experienced damage to a neurovas-

TABLE 5: Postoperative complications*

Case 
No.

LOS 
(days) Complication Treatment Result

1 12 fevers, culture negative lumbar puncture, high CSF white blood cell count intravenous antibiotics resolution
2 2 none NA NA
3 8 CSF leak, pneumocephalus, hydrocephalus endoscopic repair, ventriculostomy resolution
4 6 CSF leak, pneumocephalus, hydrocephalus endoscopic repair, VP shunt resolution
5 11 CSF leak, pneumocephalus endoscopic repair, lumbar drain resolution
6 10 none NA NA
7 3 none NA NA
8 14 CSF leak, hematoma at abdominal donor site endoscopic repair, lumbar drain, 

 hematoma evacuation
resolution

9 10 meningitis antibiotics resolution
10 6 none NA NA
11 11 none NA NA
12 10 none NA NA
13 5 CSF leak and hydrocephalus 1-mo postop, multiple cystic recurrences endoscopic repair, lumbar drain, 

 VP shunt
death from shunt 
 failure

14 6 none NA NA

* LOS = length of stay; NA = not applicable.
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cular structure. The reported rates of CSF leakage after 
endoscopic craniopharyngioma resection range from 0 
to 58%.6,9,13,15,23,24,38,49 Most series report a decline in the 
rates of CSF leakage as the authors became more profi-
cient in skull base reconstruction.9,24 The introduction of 
a septal-mucosal flap described by Hadad et al.25,35 has 
shown clinical utility in reducing CSF leaks in the set-
ting of high flow fistulas. In the current series, the authors 
report an overall CSF leak rate of 35.7%. However, the 
leak rate has significantly fallen over time as the authors 
have adopted the nasoseptal flap as well as a fascial “but-
ton” for reconstruction of the skull base in the setting of 
high flow leaks. Nine (64.3%) of 14 patients underwent a 
button-augmented closure, with CSF leaks occurring in 2 
of these 9 patients. When comparing the duration since 
the beginning of this series, logistic regression analysis 
proved the authors achieved a statistically significant (p 
= 0.0481) reduction in CSF leak rates by the end of the 
study period (Fig. 3).

All patients underwent primary endoscopic repair as 
the procedure of choice to repair postoperative CSF leaks 
without additional morbidity. Two (14.2%) of 14 patients  
required VP shunt placement secondary to hydrocepha-
lus. Two patients (14.2%) were treated for meningitis 
postoperatively. Neither patient received a lumbar drain 
at any time during their hospitalization, nor did they ex-
perience a CSF fistula. Both were treated with an intrave-
nous antibiotic regimen based on the recommendation of 
infectious disease consultants.

There was 1 death in this series. This patient was a 
51-year-old man who presented initially with visual loss, 
headaches, and hydrocephalus. He underwent an attempt-
ed endoscopic resection of a solid adamantinomatous 
craniopharyngioma with a sizable residual secondary 
to rigorous adherence to neurovascular structures. One 
month later, this patient presented with recurrent hydro-
cephalus and a cystic recurrence, at which time an open 
craniotomy was performed and an NTR was achieved. 

TABLE 6:  Literature review of outcomes after endoscopic endonasal approach to craniopharyngioma resections*

Authors & Year
No. of  

Patients
Tumor Size > 2 

cm (%)
Postop Endocrinology

DI (%)/HP (%)
Postop Ophthalmology

GTR (%)
CSF  

Leak (%)No Deficit (%) Improved (%)

Cappabianca et al., 2002 4 NR NR NR NR 100 NR
Frank et al., 2006 10 80 60/100 40 70 70 30
Laufer et al., 2007 4 75 100/100 NR NR 100 0
de Divitiis et al., 2007 10 NR 60/60 30 50 70 20
Stamm et al., 2008 7 NR 85.7%/NR 57.1 67 57 29
Gardner et al., 2008 16 81.3 56.3/88.3 50 75 50 58
Cavallo et al., 2009† 22 91.0 72.7/91.0 36.4 68.1 40.9 13.6
Dehdashti et al., 2009 6 NR 50/NR 16.7 80 16.7 33.3
current study 14 85.7 64.3/57.1 42.9 85.7 28.6 35.7

* HP = partial or complete hypopituitarism; NR = not reported. 
† Series of recurrent and revision cases only.

Fig. 3. Graph of the logistic regression analysis of the CSF leak rate over time showing a decrease in the leak rate.
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However, the patient’s hydrocephalus did not resolve and 
he subsequently underwent shunt placement. Over the 
next 5 months, the patient’s hydrocephalus was treated 
with multiple ventriculostomy catheters, VP shunt place-
ments, and revisions. Pathological evaluation of the vis-
cous output from the external ventricular drains revealed 
a dense cellular and proteinaceous fluid believed to be 
produced by the tumor. It was postulated that this viscous 
fluid was responsible for the multiple shunt failures. Ul-
timately, the patient’s family was unwilling to continue 
surgical intervention and the patient died secondary to 
hydrocephalus.

Conclusions
The extent of resection, along with the choice of 

surgical approach, has a significant effect on the rate of 
ophthalmological and endocrinological dysfunction after 
craniopharyngioma resection. Although not all tumors 
are amenable to an endonasal endoscopic approach, this 
small case series appears to support its use to provide a 
high rate of endocrine function preservation and visual 
recovery, while simultaneously attaining substantial re-
sections. Other small case series in the literature demon-
strate reasonable resection rates corresponding to favor-
able ophthalmological and endocrinological outcomes. 
A purely endoscopic technique, in appropriately selected 
patients, can substitute for classic transcranial approaches 
and allow safe and effective management of craniophar-
yngiomas with comparable outcomes.
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