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Background: Surgical resection is the most effective method for craniopharyngioma, with complex operations and a high incidence
of complications, especially for complex craniopharyngioma. The study focuses on selecting a proper surgical method to treat complex
craniopharyngioma. A clinical study was conducted in this direction to explore the efficacy of expanded endoscopic endonasal transsphe-
noidal approach (EETS) and transcranial approach (TCA) in the treatment of complex craniopharyngioma and their effects on pituitary
function and complications of patients.
Methods: The clinical data of 73 patients with complex craniopharyngioma in Baoding No.2 Central Hospital from December 2017 to
December 2022 were retrospectively analyzed. 13 patients who did not meet the admission criteria were excluded, and 60 patients were
finally included. The included patients were divided into the TCA and EETS groups according to the treatment method. The surgical
conditions, total tumor resection rate, clinical remission rate, and complications of patients in two groups were compared. The pituitary
function of all patients, including thyroid stimulating hormone (TSH), adrenocorticotropic hormone (ACTH), and human growth hormone
(hGH), was compared.
Results: A total of 60 patients were finally included in the study, including 30 cases in the EETS group and 30 cases in the TCA group.
The two groups had no statistical difference in baseline demographic characteristics and pathological types (p > 0.05). Compared with
the TCA group, the EETS group had less intraoperative blood loss, operation time, tumor resection time, and hospitalization time (p <

0.001) and had a significantly higher total tumor resection rate and clinical remission rate (p< 0.05). The EETS group had higher ACTH
and hGH levels than the TCA group (p < 0.05). There was no statistical difference between the two groups incidence of complications
and disease recurrence rate (p > 0.05).
Conclusion: The craniopharyngioma resection via EETS has a significant therapeutic effect in complex craniopharyngioma with a high
total tumor resection rate and clinical remission rate, which can protect the pituitary function of patients and provide more benefits for
patients.
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Introduction
Craniopharyngioma is a slow-growing benign tumor of the
central nervous system located in the sellar or parasellar
region, which can occur from any point of the pituitary-
hypothalamic axis and develop along this axis, and the
tumor is located from the sella to the third ventricle of
the brain [1]. One study from Ramanbhavana et al. [2]
has shown that craniopharyngioma is more common in
young and middle-aged people than in the elderly. The
typical symptoms of this disease are headache, vomiting,
impaired vision, and polyuria. Severe cases have com-
plications, including intracranial hypertension and hydro-
cephalus, which seriously threaten their life safety [3].
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Surgery is an essential means of treating craniopharyn-
gioma, and the transcranial approach (TCA) has certain lim-
itations. The lower part of the optic lemniscus cannot be
fully exposed, and the hypothalamus and the ventral poste-
rior side of the optic chiasm cannot be directly viewed and
protected. This surgery makes it hard to confirm whether
the tumor is completely removed in direct vision, and the
surgery has a poor surgical field, which affects tumor re-
section and may damage the surrounding tissues [4]. Part
of tumors adhere firmly to adjacent structures, so they can-
not be removed entirely or cause severe neurological se-
quelae [5]. The pituitary gland, as an important endocrine
organ of the human body, is located in the hypothalamus,
whose primary function is to control the secretion of various
hormones in the human body. Surgical injury can lead to
pituitary dysfunction, resulting in abnormal physiological
functions of the body and even causing abnormal hormone
secretion [6]. Therefore, more effective surgical methods
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are needed to improve complex craniopharyngioma treat-
ment efficiency.
With the advancement of medical technology and the con-
tinuous development of endoscopic techniques, the ex-
panded endoscopic endonasal transsphenoidal approach
(EETS) has obtained clinical attention and has become a
key research topic. Because the surgical perspective is
the same as the growth direction of the tumor, the tumor
can be completely exposed. During the resection, the rela-
tionship between the tumor and surrounding tissues can be
carefully observed, and there is a clearer degree of adhe-
sion between the tumor and its surrounding blood vessels,
nerves, and tissues [7]. This surgery can be performed un-
der the multi-angle mirror, and it can adapt to the anterior
skull base, sphenoid platform, tuberculum sellae, optic chi-
asm, intrasellar, suprasellar, and clivus and other regions
of tumor resection to make the total tumor resection easier.
There are few clinical studies on the application of EETS in
treating complex craniopharyngioma. Therefore, this study
explored the efficacy of EETS and TCA in treating complex
craniopharyngioma and their effects on pituitary function
and complications to provide clinical treatment reference.

Research Subjects and Methods
Experimental Design and Participants

The medical records of patients diagnosed with complex
craniopharyngioma in Baoding No.2 Central Hospital from
December 2017 to December 2022 were retrospectively an-
alyzed (the technical route is shown in Fig. 1). The surgeon
of the selected patients was the same one. Inclusion criteria:
(1) According to the diagnostic criteria of craniopharyn-
gioma in the Common Intracranial Tumors [8], cystic mar-
gin and calcification were detected by CT imaging exami-
nation. Magnetic resonance imaging showed that the cyst
fluid was cholesterol-like crystals with signal changes. The
patients were diagnosed with complex craniopharyngioma
by imaging, laboratory, and pathological examination. (2)
Patients had no surgical contraindications. (3) Patients aged
11–60 years old. (4) Patients had complete clinical data. (5)
Patients didn’t have mental illness and could communicate
with others normally. Exclusion criteria: (1) Patients didn’t
have cardiovascular, liver, kidney, or other organic lesions.
(2) Patients had other malignant tumors and bleeding ten-
dency. (3) The patients had anesthesia contraindications.
(4) Patients exited halfway due to various reasons.

Moral Consideration

This study was approved by the ethics committee of Baod-
ing No.2 Central Hospital. The researchers met the partic-
ipants and their immediate family members separately and
established a harmonious relationship with them. At the
same time, researchers explained the research objectives,
research steps, the content and steps of data collection, the

duration of research, and the protection of the rights of par-
ticipants. The obtained data did not reveal participants’
personal privacy but presented an overall view. When pa-
tients participated in the study, the researchers asked the
patients’ immediate family members to sign the consent for
participation. This study conformed to the Declaration of
Helsinki.

Therapeutic Scheme

All patients were asked for detailed medical history on ad-
mission, especially the initial symptoms and onset time, in-
cluding visual acuity, menstrual history, and abnormal lac-
tation. Routine examinations were performed on patients
before surgery, including hormone levels, blood routine,
blood biochemistry, chest X-ray, electrocardiogram, and vi-
sual acuity.
The preoperative imaging examinations of 60 patients were
retrospectively analyzed. The examination found that 30
patients had simple intrasellar type or cystic and substan-
tial craniopharyngiomas growing into the sphenoid sinus
or intrasellar combined with cystic craniopharyngiomas
developing to the suprasellar region or preoperative en-
docrine dysfunction. Such patients received EETS treat-
ment, and the remaining patients received TCA treatment.
The imaging examination of the other 30 patients showed
the dumbbell-shaped tumor mass on the saddle and in the
sella, with a small sellar septum, or suprasellar tumor mass
extending to the anterior, middle, and posterior fossa, or the
suprasellar craniopharyngioma invading the sella, without
reaching the sellar floor (the pituitary was located under the
tumor). This type of patient received TCA treatment. The
treatment methods of the two groups were as follows:
(1) The TCA group was treated with TCA under general
anesthesia and tracheal intubation. According to the actual
situation of patients, the approach was selected to open pa-
tients’ brains layer by layer, enter the cerebral parenchyma,
and remove the craniopharyngioma. After surgery, wa-
ter and electrolyte management was performed on patients,
and detection of vital signs, timely review of pituitary hor-
mones, and review of hormone and corresponding hormone
supplements were performed [9].
(2) The EETS group received the EETS treatment, and spe-
cific methods were as follows. After successful general
anesthesia, patients were in a supine position to raise their
shoulders properly, and the head was about 25° backward.
The nasal cavity, mouth, forehead, and face of patients were
disinfected, with the towels routinely disinfected, and the
nasal cavity was filled with epinephrine cotton to make the
mucosa contract. Nasal cavity phase: The neuroendoscopy
entered from the nasal cavity, and the middle turbinate on
the patients’ right side was removed. The nasal septummu-
cosa was incised around the aperture of the sphenoidal, and
the mucosal flap was stripped and placed in the posterior
nasal meatus for skull base reconstruction. Sphenoid sinus
phase: Neuroendoscope removed the anterior wall of the
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Fig. 1. Technical route. TCA, transcranial approach; EETS, expanded endoscopic endonasal transsphenoidal approach.

sphenoid sinus through the double nasal passages, entering
the sphenoid sinus and posterior ethmoid sinus. Then, the
sphenoid bone, tuberculum sellae, sellar floor, upper part
of clivus, and bilateral and lateral wall of sphenoid sinus
were exposed successively. Bone markers such as bilateral
optic nerve eminence, internal carotid artery eminence, and
medial and lateral optic nerve-internal carotid artery recess
were identified, and neuronavigation verified the position
of the midline, bilateral internal carotid artery, optic nerve,
and upper, lower, left, and right boundaries of tumor. Sad-
dle bottom-dura phase: The bottom of the sella was ground,
expanding from the bone window to the tuberculum sellae
and sphenoid bone, and bilateral optic nerves entered the
medial edge of the optic canal. If necessary, the neuroen-
doscope expanded anteriorly and posteriorly to the anterior
skull base, upper part of the slope, and both sides to the me-
dial margin of the cavernous sinus. The dura mater was cut

after electrocoagulation, then the upper boundary of the vi-
sual field was exposed to the anterior optic chiasm, and the
lower boundary was exposed to the pituitary gland, enter-
ing the saddle area and upper saddle. Tumor phase: The
arachnoid membrane was opened to detect the tumor, and
intratumoral decompression was performed. The adhesion
of the tumor with the lower part of the optic chiasm and the
lower part of the optic thalamus was separated, and the pitu-
itary stalk and corresponding blood vessels were protected.
After tumor resection, the surgical area was rinsed with nor-
mal saline. Skull base reconstruction: After the surgery, the
skull base was reconstructed with chemical glue, artificial
repair material, middle turbinate mucosal flap, and biolog-
ical glue. The nasal cavity was supported by a water-filled
balloon, and the expansion sponge was used to stop bleed-
ing.
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Table 1. Comparison of clinical data of patients in both groups [n (%), M (P25, P75)/(x̄ ± s].
Indicators TCA group (n = 30) EETS group (n = 30) Statistics p

Gender χ2 = 0.278 0.598
Male/female 19/11 17/13

Age [years old, M (P25, P75)] 45.00 (25.25, 52.25) 47.00 (31.75, 54.25) z = 0.414 0.679
BMI [kg/m2, M (P25, P75)] 21.08 (19.97, 22.58) 22.25 (20.52, 23.64) z = 1.405 0.160
Pathological type χ2 = 0.271 0.602

Ameloblastic type 18 (60.00) 16 (53.33)
Papillomatous type 12 (40.00) 14 (46.67)
Tumor diameter (cm, x̄ ± s) 3.46 ± 0.80 3.21 ± 0.95 t = 1.180 0.247

Residence χ2 = 0.268 0.605
City 13 (43.33) 15 (50.00)
Countryside 17 (56.67) 15 (50.00)

Tumor location χ2 = 0.334 0.846
Intra-suprasellar type 4 (13.33) 3 (10.00)
On-saddle type 14 (46.67) 13 (43.33)
Suprasellar three ventricles 12 (40.00) 14 (46.67)

TCA, transcranial approach; EETS, expanded endoscopic endonasal transsphenoidal approach; BMI, body mass
index.

Table 2. Comparison of clinical indicators in both groups [(x̄ ± s/M (P25, P75)].
Groups Intraoperative blood loss

[mL, M (P25, P75)]
Operation time (min, x̄

± s)
Tumor resection time

(min, x̄ ± s)
Hospitalization time
[d, M (P25, P75)]

TCA group (n = 30) 135.50 (102.75, 149.50) 160.17 ± 16.87 46.97 ± 6.89 18.00 (16.00, 20.25)
EETS group (n = 30) 75.50 (69.50, 85.50) 128.67 ± 12.85 28.30 ± 3.62 12.00 (11.00, 14.00)
Statistics z = 6.093 t = 8.134 t = 13.134 z = 6.644
p <0.001 <0.001 <0.001 <0.001

Postoperative management was conducted in two groups
of patients. (1) One day after surgery, patients underwent
MRI and CT examination to detect blood routine, blood
glucose, blood lipid, electrolyte, and liver and kidney func-
tion indexes, and their postoperative bleeding was moni-
tored. (2) Record of urine volume. If diabetes insipidus
occurs, patients should be treated with pituitrin (batch No.:
220322; manufacturer: Anhui Hongye Pharmaceutical Co.,
Ltd., Bengbu, China; NMPA approval No.: H34022977;
specification: 1 mL: 6 U × 10 pieces/box) and electrolyte
management in time. (3) Conventional hormone replace-
ment therapy was performed on patients, and hormone lev-
els were reviewed after surgery.

Observation Indicators

(1) The clinical data of patients in the two groups were
compared, including gender, age, body mass index (BMI),
pathological type, tumor diameter, residence, and tumor lo-
cation.
(2) Patients’ surgical condition and hospitalization time in
both groups were compared, including intraoperative blood
loss, operation time, tumor resection time, and hospitaliza-
tion time.
(3) The clinical remission and total tumor resection rates
were compared between the two groups. The evaluation

criteria were as follows. Clinical remission rate: The symp-
toms of patients were significantly improved after three
months of follow-up, and the imaging examination showed
that the tumor cells were reduced by >20%. Total tu-
mor resection rate: Tumor burden reduction rate (%) = 1 –
(postoperative tumor volume/preoperative tumor volume)
× 100%. Total resection: tumor burden reduction rate =
1; near total resection: 0.96 ≤ tumor burden reduction rate
<1; subtotal resection: 0.9 ≤ tumor burden reduction rate
<0.96; partial resection: tumor burden reduction rate<0.9.
(4) The pituitary function of patients in the two groups was
compared, including thyroid stimulating hormone (TSH),
adrenocorticotropic hormone (ACTH), and human growth
hormone (hGH).
(5) The incidence of complications in both groups was com-
pared, including diabetes insipidus, cranial nerve injury,
hemiplegia, and epilepsy.
(6) The complex craniopharyngioma postoperative recur-
rence rate was compared between the two groups. The
follow-up time of patients was 12–60 months after surgery.

Statistical Analyses

SPSS software (version: 24.0; manufacturer: International
Business Machines Corporation; Armonk, NY, USA) was
used for all statistical analyses. The categorical variables
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Table 3. Comparison of clinical remission rate and total tumor resection rate between the two groups [n (%)].
Groups Nearly total resection Subtotal removal Partial resection Cases of total tumor resection Cases of clinical remission

TCA group (n = 30) 7 (23.33) 5 (16.67) 4 (13.33) 14 (46.67) 18 (60.00)
EETS group (n = 30) 3 (10.00) 2 (6.67) 1 (3.33) 24 (80.00) 26 (86.67)
χ2 7.117 0.007
p 0.007 0.020

Table 4. Comparison of pituitary function in both groups [(x̄ ± s/M (P25, P75)].
Projects Time TCA group (n = 30) EETS group (n = 30) Statistics p

TSH Before surgery (µIU/mL, x̄ ± s) 3.31 ± 0.78 3.55 ± 0.77 t = 1.214 0.230
After surgery [µIU/mL,M (P25, P75)] 0.81 (0.49, 1.43) 1.73 (1.52, 2.56) z = 4.458 <0.001

ACTH Before surgery [pmol/L, M (P25, P75)] 6.96 (6.21, 7.73) 7.24 (5.91, 8.58) z = 0.577 0.564
After surgery (pmol/L, x̄ ± s) 2.74 ± 0.65 3.37 ± 0.88 t = 2.750 0.006

hGH Before surgery [nmol/L, M (P25, P75)] 3.18 (2.61, 3.73) 3.11 (2.38, 3.73) z = 0.518 0.605
After surgery (nmol/L, x̄ ± s) 0.75 ± 0.33 1.11 ± 0.55 t = 3.085 0.003

TSH, thyroid stimulating hormone; ACTH, adrenocorticotropic hormone; hGH, human growth hormone.

Fig. 2. Comparison of the incidence of postoperative complications in two groups. (A) The incidence of complications in the TCA
group; (B) The incidence of complications in the EETS group.

such as gender and pathological type of patients in both
groups were detected by χ2 or Fisher’s exact test, indicated
by percentage. The continuous variables conforming to the
normal distribution were detected by the t-test, and those
not conforming to the normal distribution were detected by
the nonparametric test, indicated by median (25th, 75th). p
< 0.05 was considered statistically significant. Microsoft
Office Word (version: 2006, Microsoft Corporation, Red-
mond, WA, USA) and the GraphPad Prism (version: 8.0;
GraphPad Software; San Diego, CA, USA) were used to
draw Figs. 1,2, respectively.

Results
Comparison of Patients’ Clinical Data in Both Groups
There was no significant difference in gender, age, BMI,
pathological type, tumor diameter, residence, and tumor lo-
cation between the two groups, and no statistical signifi-
cance existed in basic information (p > 0.05), as shown in
Table 1.

Comparison of Clinical Indicators in Both Groups

Compared with the TCA group, the EETS group had less
intraoperative blood loss, operation time, tumor resection
time, and hospitalization time (p < 0.001), as shown in Ta-
ble 2. The results showed that compared with the cranio-
pharyngioma resection via the TCA approach, the EETS
approach had higher surgical efficiency in treating cranio-
pharyngioma.

Comparison of Clinical Remission Rate and Total Tumor
Resection Rate between the Two Groups

The EETS group had a significantly higher total tumor re-
section rate and clinical remission rate than the TCA group
(p < 0.05), as shown in Table 3. The results showed that
the craniopharyngioma resection via EETS could improve
the tumor resection rate and disease prognosis.

Comparison of Pituitary Function between the Two
Groups

The EETS group had higher TSH values after surgery than
the TCA group (p< 0.001) and had higher levels of ACTH
and hGH than the TCA group (p< 0.05), as shown in Table
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Table 5. Comparison of the incidence of complications in two groups [n (%)].
Projects TCA group (n = 30) EETS group (n = 30) Statistics p

Diabetes insipidus 8 (26.67) 4 (13.33) χ2 = 1.667 0.197
Cranial nerve injury 4 (13.33) 2 (6.67) χ2 = 0.741 0.389
Cerebrospinal fluid leakage 2 (6.67) 4 (13.33) - 0.671∗

Intracranial infection 2 (6.67) 3 (10.00) - 1.000∗

Hemiplegia 2 (6.67) 1 (3.33) 0.351 0.554
Epilepsy 1 (3.33) 0 (0.00) 1.017 0.313
Visual field decline 2 (6.67) 1 (3.33) 0.351 0.554
Notes: ∗indicated the results of Fisher’s exact test and - showed no data.

Table 6. Comparison of recurrence rate of disease in both groups [n (%)].
Groups Recurrence Non-recurrence Recurrence rate χ2 p

TCA group (n = 30) 6 24 20.00
0.480 0.488

EETS group (n = 30) 4 26 13.33

4. The results suggested that craniopharyngioma resection
may lead to endocrine disorders and decreased hormone
levels. The craniopharyngioma resection via the EETS ap-
proach can protect the anterior pituitary lobe and reduce
postoperative damage to pituitary function.

Comparison of the Incidence of Complications between
the Two Groups

The incidences of cerebrospinal fluid leakage and intracra-
nial infection in the EETS group were 13.33% and 10.00%,
respectively, which were higher than 6.67% and 6.67% in
the TCA group, and the difference was not statistically sig-
nificant (p > 0.05). TCA surgery enters the skull from
above the sellar floor to reach the tumor, and there is no
damage to the sellar floor. Therefore, the chance of cere-
brospinal fluid leakage after TCA is relatively low. How-
ever, EETS surgery requires opening the sellar floor to
reach the tumor. Therefore, the incidence of cerebrospinal
fluid leakage is relatively high after EETS surgery, which
increases the contact between brain tissue and the outside
world. External bacteria can easily enter the brain retro-
gradely, increasing intracranial infection risk. In addition,
there was no statistical difference in the incidence of dia-
betes insipidus, cranial nerve injury, hemiplegia, epilepsy,
and decreased visual field between the two groups (p >

0.05), as shown in Table 5 and Fig. 2.

Comparison of Recurrence Rate of Disease in Both Groups

There were 6 cases with relapses in the TCA group (20%)
and 4 cases in the EETS group (13.33%). No significant
difference existed in the recurrence rates between the two
groups (p > 0.05), as shown in Table 6.

Discussion
In clinical practice, surgical resection is mainly used for the
treatment of craniopharyngioma, but this type of surgery is
difficult to operate, with high postoperative complications
[10,11]. Complex craniopharyngiomas are adjacent to the

hypothalamus, pituitary, and pituitary stalk. As an essential
endocrine organ of the human body, the pituitary gland is
located in the body’s hypothalamus, whose primary func-
tion is to control the secretion of various hormones. Tra-
ditional transcranial surgery makes it easy to damage pitu-
itary function, leading to pituitary dysfunction and causing
physiological dysfunction and abnormal hormone secretion
[12].

Endoscopic endonasal approach is an innovative technique,
which is widely used in skull base surgery [13]. Na et al.
[14] have shown that EETS can distinctly increase the total
resection rate of tumors comparedwith TCA.Another study
indicates that about 64% of patients with craniopharyn-
gioma have postoperative pituitary dysfunction, but cran-
iopharyngioma resection via EETS has certain advantages
in protecting endocrine function [15]. The results of this
study showed that the EETS group had less intraoperative
blood loss, operation time, tumor resection time, and hospi-
talization time than the TCA group and had a significantly
higher total tumor resection rate and clinical remission rate
than the TCA group. This is because the craniotomy is dis-
turbed by blood vessels and nerves, and the deep tumors
cannot be seen directly, resulting in a weakened therapeu-
tic effect on tumors [16]. Under craniopharyngioma resec-
tion via the EETS approach, the surgical perspective is the
same as the growth direction of the tumor so that the tumor
can be completely exposed. During the resection, surgeons
can clearly observe the relationship between the tumor and
surrounding tissues, which can improve the tumor resection
rate, reduce the damage to the optic nerve bundle, and im-
prove the prognosis of the disease. The above finding is
consistent with the research results of Almeida et al. [17].
Their study shows that the craniopharyngioma resection via
the EETS approach has a higher total resection rate than the
craniotomy approach, showing good clinical results.

Guo et al. [18] indicate that the risk of pituitary dysfunc-
tion after craniopharyngioma resection is high, and pitu-
itary dysfunction is related to the injury of the pituitary
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stalk. Complex craniopharyngioma is adjacent to the hy-
pothalamus, pituitary gland, and pituitary stalk, and resec-
tion of this tumor easily causes pituitary dysfunction, most
of which is permanent dysfunction [19]. Therefore, it is
necessary to protect the pituitary stalk of patients and avoid
its injury during craniopharyngioma resection. This study
showed that the EETS group had higher TSH values after
surgery than the TCA group, and this group had higher lev-
els of ACTH and hGH than the TCA group. The reasonmay
be as follows. The craniopharyngioma resection via the
EETS approach can protect the anterior pituitary [20]. Neu-
roendoscopic resection of tumors from the pituitary stalk
and below the optic chiasm can provide a clear surgical field
of vision, help doctors better identify tumors and pituitary
and peripheral nerve blood vessels, and reduce postopera-
tive damage of pituitary function. This study found no sta-
tistical difference between the EETS and TCA groups by
analyzing the incidence of complications and the recurrence
rates of disease in both groups. The results may be related
to the limitations of this study. EETS must remove the tu-
mor by entering the nasal cavity via the sphenoid sinus, tu-
berculum sellae, and sphenoid platform to reach the tumor
location. In this process, this surgery is easy to cause nasal
tissue defects, and cerebrospinal fluid leaks from the de-
fect site after surgery, resulting in cerebrospinal fluid leak-
age. This study showed that the incidence of cerebrospinal
fluid leakage in the EETS and TCA groups was 13.33%
and 6.67%, respectively. The results suggest that although
EETS improves tumor resection rate and reduces the recur-
rence rate of the disease, postoperative complications can-
not be avoided.
Based on the results of this study, the following two sug-
gestions are proposed.
(1) The craniopharyngioma resection via the EETS ap-
proach has a clearer visual field than the TCA approach be-
cause the tumor tissue can be observed more completely.
This surgery has complicated operations. Thus, preoper-
ative and postoperative preparation and nursing should be
done to ensure the clinical efficacy of patients.
(2) Neither EETS nor TCA can eliminate complications.
Therefore, medical staff should also pay attention to post-
operative monitoring and observe the postoperative recov-
ery of patients so that they can take interventions on time in
case of adverse events to minimize the adverse effects on
patients.
This study has small sample size, which may lead to bi-
ased results, so the sample size should be expanded in fu-
ture studies to further improve the study’s objectivity. This
study also did not record and analyze the long-term effi-
cacy of patients, which needs to be further explored in fu-
ture studies.

Conclusion
According to these results, craniopharyngioma resection
via the EETS approach has a significant therapeutic effect in

complex craniopharyngioma. This surgery can reduce the
impact on patients’ pituitary function with certain safety,
providing a more evidence-based basis for selecting subse-
quent clinical treatment options.
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