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Abstract
Background: Craniopharyngiomas are rare tumors developed in the area of the sella turcica and especially the 
suprasellar region. Despite their benign histological nature they are locally aggressive and surgical intervention is 
a major challenge due to the risk of damaging critical neural and vascular neighbouring structures. Objective: To 
study the postsurgical evolution of craniopharyngioma in adults after total or partial surgical resection. Material 
and methods: We performed a retrospective review of adult craniopharyngioma patients evaluated and followed-
up in the Pituitary Diseases Department of the National Institute of Endocrinology in Bucharest between 1998 and 
2018. Results: A total of 60 patients (39.62±15.6 years-old) diagnosed with craniopharyngioma were included. All 
underwent initial surgery (68.3% transcranial, 31.7% transsphenoidal approach). Gross total resection (GTR) was 
achieved in 21 cases (35%), in all the others partial resection was obtained (non-GTR). Immediate non-threatening 
postsurgical complications were anosmia (in 2 cases), cerebrospinal fluid-CSF leak (3 cases), subdural hematoma 
(2 cases). After surgery 13 cases (21.66%) had cognitive impairment (2 with GTR, 11 with non-GTR), 14 (23.3%) had 
hypothalamic syndrome (diurnal sleepiness, appetite and memory dysfunction- present in 1 case with GTR, 13 with 
non-GTR), 27 cases (45%) reported lethargy (7 GTR, 20 non-GTR), 24 (40%) complained of headaches (6 GTR, 18 
nonGTR). All these complications were signifi cantly more frequent in cases with incomplete tumor resection com-
pared to those with GTR: p= 0.000; 0.000; 0.036 and 0.009, respectively. Conclusions: Craniopharyngioma as well 
as its treatment are associated with very signifi cant morbidity. Aggressive surgical resection with the aim of GTR is 
possible in a signifi cant percentage of cases and if it is carefully considered in view of the surgically perceived risk 
of neurologic injury it is associated with lower postsurgical morbidity. 
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Rezumat
Introducere: Craniofaringioamele sunt tumori rare dezvoltate în zona șeii turcești și mai ales suprașelar. În ciuda 
caracterului lor histologic benign, sunt tumori agresive local și intervenţia chirurgicală este de multe ori difi cilă din 
cauza riscului de afectare a structurilor neurovasculare vitale din vecinătate. Obiectiv: Studierea evoluţiei postope-
ratorii a craniofaringioamelor la adulţi după rezecţia totală sau parţială. Material și metode: Am efectuat un studiu 
retrospectiv al pacienţilor adulţi cu craniofaringiom evaluaţi și urmăriţi în Secţia de Patologie Hipofi zară și Neuro-
endocrină a Institutului Naţional de Endocrinologie din București în perioada 1998-2018. Rezultate: Am inclus 60 
de cazuri (vârsta 39,62±15,6 ani) diagnosticate cu craniofaringiom. Toti pacienţii au fost operaţi (68,3 % abord tran-
scranian, 31,7% transsfenoidal). Rezecţia totală macroscopică (RT) a fost obţinută în 21 de cazuri (35%), la celelalte 
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between 1998 and 2018. We included for retrospecti-
ve fi le review all patients with histologically confi rmed 
craniopharyngioma. We collected demographic data 
(age at diagnosis, sex, height, weight, BMI), symptoms 
at diagnosis, visual and endocrine evaluation at baseli-
ne and during follow-up. We also reviewed the type of 
surgery, the extent of tumor resection, data regarding 
postoperative morbidity during follow-up.

Th e tumor was assessed by MRI whenever possible 
but also by CT in a signifi cant percentage of cases (es-
pecially at the beginning of the study period). Th e brain 
scans were obtained at 3 months after surgery, then at 
6-12 months interval depending on the presence of tu-
mor remanant and its behavior. 

STATISTICAL ANALYSIS
SPSS for Windows version 19.0 (SPSS Inc., Chicago, 
IL, USA) was used for statistical analysis. Th e Mann–
Whitney U-test was applied for the comparisons of 
data between subgroups of the patients (data were not 
normally distributed). Th e chi-square test was used for 
the comparison of discrete variables. P-values <0.05 
were considered as statistically signifi cant.

RESULTS
A total of 60 adult patients with histologically confi r-
med craniopharyngioma (pathological analysis of the 
tumor sample resected at the time of the neurosurgical 
intervention) were included.

Th ere were 38 males (63.3%) and 22 females (36.7%), 
aged 18-72 years-old (mean± SD 38.62±15.67, median 
34.5 years) followed-up for a median of 4 years (range 
1-21 years) from the time of diagnosis until either la-
test presentation.

At the time of diagnosis the visual fi eld was impai-
red in 44 cases (73.3%) and the visual acuity was decre-
ased in 43 (71.7%). 35 cases (58.3%) had at least some 

INTRODUCTION
Craniopharyngioma is a histologically benign tumor 
derived from remnants of Rathke’s pouch, developing in 
the area of the sella turcica and the suprasellar area but 
with a clinically more aggressive behavior compared to 
most other human benign tumors and associated with 
considerable morbidity. Neurosurgical intervention is 
initially recommended but despite recent progresses 
in surgical techniques the intervention is frequently 
challenging due to tumor characteristics (large size, 
frequent adherence to critical neurovascular neighbo-
ring structures). Long-term tumor control is therefore 
diffi  cult despite multimodal modern treatment. Howe-
ver, the most important predictive factor for longterm, 
tumor control and recurrence-free survival is the extent 
of the initial surgical resection1,2. Th erefore some advo-
cate gross total resection (GTR) as the aim of surgery 
in virtually all cases; however aggressive surgical resec-
tion has been associated with worse neuroophtalmolo-
gical, endocrinological, metabolic and behavioral com-
plications in certain cases therefore careful individual 
assessment of risk (evaluating tumor attachment to or 
infi ltration of the hypothalamus or vascular structures, 
important calcifi cations aso) is essential for surgical 
planning2.

Objective
To assess the neurosurgical results of a cohort of adults 
with craniopharingioma diagnosed and followed –up 
in the Department of Pituitary and Neuroendocrine 
Diseases of the „C.I. Parhon” National Institute of En-
docrinology.

Material and methods
We performed a retrospective review of adult crani-
opharyngioma patients evaluated in our department at 
the National Institute of Endocrinology in Bucharest 

s-a obţinut rezecţie parţial (non-RT). Complicaţii postoperatorii imediate non-severe au fost anosmia (2 cazuri), 
rinolicvoreea (3 cazuri), hematom subdural (2 cazuri). Postoperator, 13 cazuri (21,66%) au dezvoltat afectare cog-
nitivă (2 cu RT, 11 non-RT), 14 (23,3%) sindrom hipotalamic (somnolenţă diurnă, tulburari de apetit și memorie – 
prezent la 1 caz cu RT, 13 cu non-RT), 27 de cazuri (45%) au raportat letargie (7 RT, 20 non-RT), 24 (40%) cefalee (6 
RT, 18 non-RT). Toate aceste complicaţii au fost semnifi cativ mai frecvente în cazurile cu rezecţie tumorală parţială 
comparativ cu cele cu RT: p= 0,000; 0,000; 0,036 respectiv 0,009. Concluzii: Craniofaringiomul și tratamentul său 
sunt asociate cu morbiditate semnifi cativă. Rezecţia chirurgicală agresivă cu scopul extirpării complete a tumorii 
este posibilă într-un procent semnifi cativ de cazuri și dacă este decisă numai după atenta cântărire a riscului de 
afectare neurologică postoperatorie este asociată cu morbiditate scăzută.
Cuvinte cheie: craniofaringiom, adult, neurochirurgie, rezecţie. 
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degree of pituitary insuffi  ciency at diagnosis. Other 
symptoms were variably present at the time of diagno-
sis-see table 1.

Th e maximal tumor diameter at diagnosed was com-
prised between 1.1 and 8.2 cm (mean ±SD 2.73 ±1.03 
cm; median 2.3 cm). In 2 cases the tumor was descri-
bed confi ned to the sella, in 5 cases within the sella and 
suprasellar area and in all other cases the location was 
mainly suprasellar. 39 tumors (65%) had cystic compo-
nent while 32 (53.3%) had intratumoral calcifi cations.

All cases underwent initial surgery (68.3% by tran-
scranial, 31.7% by transsphenoidal approach). Th e 
approach was decided by the neurosurgeon based on 
the characteristics, precise location of the tumor and 
own experience. Tumors operated by transcranial 
approach were slightly larger compared to those ope-
rated transsphenoidally (mean maximal diameter 3.25 
cm vs 2.24 cm, p=0.043).

Gross total resection (GTR) was achieved in 21 
cases (35%), in all the others maximal resection was 
attempted within safety limits (non-GTR). In many 
non-GTR cases subtotal resection could not be achie-
ved either and partial resection was obtained: the me-
dian diameter of the remnant tumor was 2 cm (mean 
1.8 cm, SEM 0.215).

Immediate postsurgical complications were anosmia 
(in 2 cases, both with non-GTR), CSF leak (3 cases, all 
with GTR), subdural hematoma (2 cases: one GTR, 
one non GTR), cranial nerves (CN) palsy in 2 cases. 
Th e numbers in the GTR and non-GTR subgroups 
were too small to check for statistical signifi cance.

A signifi cant number of cases developed postopera-
tive diabetes insipidus (DI), mostly transient but also 
permanent in some cases (Table 2 and Figure 1).

After surgery 13 cases (21.66%) reported subjecti-
ve cognitive impairment: slowing or diffi  culty in spe-
ech, slowing in reasoning and thinking, memory im-
pairment (2 with GTR, 11 with non-GTR). 14 cases 
(23.3%) had hypothalamic syndrome (diurnal slee-
piness, appetite dysfunction- present in 1 case with 
GTR, 13 with non-GTR). 27 cases (45%) reported 
lethargy (7 GTR, 20 non-GTR), 24 (40%) complai-
ned of headaches (6 GTR, 18 non-GTR). All these 
complications were signifi cantly more frequent in cases 
with incomplete tumor resection compared to those 
with GTR: p= 0.000; 0.000; 0.036 and 0.009, respecti-
vely – (Table 2 and Figure 1).

Th e visual function was improved after surgery in a 
minority of cases: VF improved in 19% of GTR cases 
and only 7.6 % of non-GTR cases. While in most ca-
ses the visual impairment remained stable, there were 
also cases experiencing worsening of VF defect after 
surgery 19% of GTR cases, 46.15 % of non-GTR cases 
(p=0.011) (Figure 2).

During follow-up a total of 17 cases were diagno-
sed with tumor recurrence: 5 with an initial macro-
scopic GTR, the other 12 from the group with non 
GTR at initial surgery. Out of those 12 patients only 
4 had received adjuvant postoperative radiotherapy. 
Th e patients with recurrence and those without recur-
rence during follow-up were no statistically diff erent 
with respect to age, sex, tumor diameter (before or after 
surgery), surgical approach, pituitary function-data not 
shown.

No cases Percentage of 
all cases

Headache 50 83.3
Cranial nerves palsies 7 11.7
Photophobia 4 6.7
Hydrocephalus 8 13.3
Nausea/vomiting 10 16.7
Depression 2 3.3
Convulsions 1 1.7
Diabetes insipidus 5 8.3
Hypopituitarism 35 58.3
Visual fi eld (VF) defect 44 73.3
Visual acuity (VA) impairment 43 71.7

GTR Non-GTR p
Worsening pit function 19 (90.47%) 29 (74.35%) 0.000*
Permanent DI 10 (47.61%) 9 (23.07%) 0.002*
Transient DI 5 (23.80%) 14 (35.89%) 0.04*
Lethargia 7 (33.33%) 20 (51.28%) 0.036*
Headache 6 (28.57%) 18 (46.15%) 0.009*
Hyperphagia 5 (23.8%) 6 (15.38%) ns
Subdural haematoma 3 (14.28%) 0 na
Cognitive impairment 2 (9.52%) 11 (28.2%) 0.000*
Sleep disturbances 1 (4.76 %) 13 (33.3%) 0.000*
CN palsy 0 2 (5.12%) na
Anosmia 0 2 (5.12%) na
None 6 (28.57%) 17 (43.58%) 0.006*
Total no of cases 21 (100%) 39 (100%)

Table 1. The most frequent symptoms at the time of 
diagnosis

Table 2. Postsurgical complications in the GTR and 
non-GTR subgroups (number of cases and percentage 
of all cases in each subgroup); na=not assessed; ns=not 
signifi cant
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Figure 1. Postsurgical complications in the GTR and non-GTR subgroups *p≤0.05.

Figure 2. Evolution of visual function after surgery in the two subgroups.
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ning of the endocrinological function. While this is 
defi nitely important leading to long-term morbidity 
and quality of life impairment8 other neurological and 
visual outcomes are also of paramount importance. In 
our cohort the GTR cases had signifi cantly better vi-
sual outcome compared to non-GTR cases and they 
also experienced lower rates of cognitive impairment 
and sleep problems after the surgical intervention. Th is 
increased overall neuropsychological morbidity was 
observed in all patients with craniopharyngioma but 
was previously found to be worse after total resecti-
on9. A signifi cant particularity of our retrospective case 
series is the fact that the non-GTR cases mostly un-
derwent partial rather than subtotal resection. Th is co-
uld support the idea that these tumors were particularly 
diffi  cult to excise (although tumor size was similar to 
the GTR subgroup) thus explaining possibly also the 
signifi cantly increased postoperative prevalence of se-
veral neurocognitive problems in these cases.

In conclusion, individualized intraoperative decisi-
on-making regarding the possibility of more aggressive 
versus limited surgery should be an essential part in the 
complex management of craniopharyngiomas. Apart 
from constantly improving personal skills and experi-
ence with these rare tumors, the neurosurgeon should 
constantly adapt his intervention plan to the tumor 
size, location, extension, structure and adherence to 
vital nearby structures in order to minimize postope-
rative morbidity.

Compliance with ethics requirements:
Th e authors declare no confl ict of interest regarding 
this article.
Th e authors declare that all the procedures and experi-
ments of this study respect the ethical standards in the 
Helsinki Declaration of 1975, as revised in 2008(5), as 
well as the national law. Informed consent was obtai-
ned from all the patients included in the study.

DISCUSSION
Numerous factors (related to tumor characteristics-
location, invasion, calcifi cations and/or cystic com-
ponents; patient, the expertise of the surgical team in 
the treatment of these very challenging tumors) are 
involved in the surgical success of the intervention for 
craniopharyngioma and this is refl ected in the very va-
riable rate of GTR reportedin the literature: 18-84% 
of cases1.

In our cohort the rate of GTR is not impressive 
(35%) but it is comparable to other very recently re-
ported surgical series3. GTR was associated with signi-
fi cantly more important impairment in the functioning 
of both anterior and posterior pituitary (hypopituita-
rism, permanent diabetes insipidus) in our cohort, a 
fi nding similar to that reported by other researchers4. 
However important neurological and behavioural com-
plications (headache, lethargia, sleep disturbances, cog-
nitive impairment) were signifi cantly more frequent in 
the non GTR group.

In most series reported in literature not only endo-
crinological but also visual and neurological impair-
ment were signifi cantly more frequent in GTR pati-
ents compared to those who obtained subtotal tumor 
resection, with or without postoperative radiotherapy4. 
Th e conclusion was not consistent: the very large re-
trospective study by Karavitaki et al. did not report 
signifi cant diff erences in the functional outcomes and 
postsurgical morbidity between surgically cured cases 
and those with subtotal resection with the notable ex-
ception of visual deterioration which was less frequent 
in GTR cases5. However, the bulk of reports pointing 
to the worse outcome in GTR patients led to the gene-
ral recommendation that subtotal resection followed by 
radiotherapy should be the preferred approach, associ-
ated with improved immediate and long-term outco-
mes6,7.

In our cohort the overall rate of complications was 
higher in the GTR subgroup, mainly due to worse-
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