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Abstract

Background. Pituitary adenoma is a common tumor of the chiasmosellar region. By
hormonal activity, pituitary adenoma’s are classified as somatotropinomas, non-func-
tioning, prolactinomas, corticotropinomas, and mixed types. Treatment tactics vary by
type. Objective:To assess radicality of removal of different pituitary adenoma types in
patients operated.

Materials and methods. Retrospective analysis of 929 patients (721 - endoscopic
transnasal approach) treated at JSC "National Centre for Neurosurgery” between 2010-
2022. Clinical data and magnetic resonance imaging findings were evaluated.

Results. Significant differences in “Extent of Resection” were found among pituitary
adenoma types. The highest rate of total resection occurred in mixed tumors compared
to prolactinomas (76.5% vs 50%). Subtotal removal was seen in 23.5% of mixed tumors,
none had partial resection. Prolactinomas showed total removal in 50%, subtotal in
41.9%, partial in 8.1%. Conservative resection of prolactinomas is linked to their high
sensitivity to medical therapy, enabling full recovery with dopamine agonists postopera-
tively. More radical removal of mixed pituitary adenoma'’s is justified by their aggressive
behavior and relative drug resistance.

Conclusion. Extent of resection correlates with pituitary adenoma type. Lower
radicality in prolactinomas reflects their benign course and responsiveness to drugs,
whereas mixed pituitary adenoma’s require aggressive surgery due to severe hormon-
al disturbances. Greater radicality should be pursued when possible while preserving
quality of life. The transnasal endoscopic approach remains the safest and most effec-
tive surgical method for pituitary adenoma’s in Kazakhstan, as confirmed by high total
resection rates and low postoperative complications.

Introduction
Pituitary adenomas (PAs] are benign
neoplasms originating from the anterior

tioning adenomas, prolactinomas, cor-
ticotropinomas, and mixed types. The
treatment approach for each type has

lobe of the pituitary gland and account for
a significant proportion of all intracranial
tumors. According to large meta-analy-
ses, the prevalence of PAs in the general
population ranges from 78 to 116 cases
per 100,000 people."? Despite their wide-
spread occurrence, late diagnosis of PAs
remains common, particularly in devel-
oping countries. This may be attributed
to the nonspecific nature of clinical man-
ifestations and limited patient access to
neuroimaging techniques.®*

Depending on their hormonal activ-
ity, pituitary adenomas (PAs) are classi-
fied into somatotropinomas, non-func-
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its own specific features. Mixed forms of
PAs are less common than other types
but are characterized by complex clinical
manifestations, as these tumors secrete
two types of hormones into the blood-
stream rather than one.® As a result,
more severe hormonal imbalances occur
in the body.

There are three morphological types
of mixed adenomas: mixed GH-cell/PRL-
cell adenoma, mammosomatotroph
adenoma, and acidophilic stem cell ad-
enoma.® Kreutzer et al. state that mixed
PAs behave more aggressively than oth-
er GH-secreting types and have a lower
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success rate of surgical treatment.®’

This is why greater attention should
be given to this type of PA, as mixed ad-
enomas cause significant hormonal dis-
turbances in patients with pituitary ade-
nomas.

Material and methods

Study Design: Retrospective analysis
was performed at JSC National Center
for Neurosurgery, Astana, Kazakhstan,
between 2010 and 2022.

Inclusion Criteria of patients: with a
confirmed diagnosis of pituitary adeno-
ma, who underwent transnasal endo-
scopic surgical treatment.

Data collection performed: Clinical
characteristics: age, gender, symptoms,
as well as hormonal profile: levels of
prolactin, ACTH, TSH, etc.

Neuroimaging using magnetic reso-
nance imaging (MRI) of the brain. Anal-
ysis of surgical data: resection volume,
complications.

Ethical approval: Ethical commission
protocol N24 10t July 2025.

Statistical Analysis. Descriptive sta-
tistics were used to summarize the de-
mographic, clinical, radiological, and
histopathological characteristics of the
patients. Quantitative variables were
presented as mean * standard deviation
(SD) or median with interquartile range
(IQR), depending on data distribution.
Categorical variables were expressed
as absolute numbers and percentages.
Comparisons between groups (based on

histological type of pituitary adenoma)
were performed using the Chi-square
test exact test for categorical variables
and the Student’s t-test test for continu-
ous variables, as appropriate. The extent
of tumor resection was compared among
groups using contingency tables and sig-
nificance testing. The level of statistical
significance was set at p < 0.05. All anal-
yses were conducted using SPSS Statis-
tics (IBM).

Results

790 patients (85.06%) had complete
data on all required clinical, radiologi-
cal, and histopathological parameters
for statistical analysis, which supports
the reliability of the results. The patients
were distributed according to their hor-
monal activity as follows: non-function-
ing adenomas [NFA] - 549 (59.09%), so-
matotropinomas - 172 (18.51%), prolac-
tinomas - 154 (16.57%), corticotropino-
mas - 34 (3.66%), and mixed adenomas
-20(2.15%). See Table 1

The primary treatment method was
endoscopic  transnasaladenomectomy,
performed in 721 cases (90.1%). The rate
of gross total resection in mixed adeno-
mas reached 76.5%. Subtotal resection
was mainly performed in cases involving
cavernous sinus invasion or other com-
plicating factors. These data are con-
sistent with international experience,
demonstrating comparable efficacy
rates.®? The comparison was statistically
significant (p < 0.05).

BliFt)ae OfAF;I: Somato | Non-function- Prolac
enomrg and tropinomas, | ing Adenomas tinomas 25/01 29/01 | 03/02
. (N=143) (NFA), (N=404) ’
resection
Cortico .
(N=124) | tropinomas | Mxed Adeno- | Level P 66.80 52.40 | 52.20
(N=25) mas (N=17) (df=8)
Partial 7 (4.9%) 39 (9.7%) 10 (8.1%) (0.0%) - 0.005
Subtotal 32 (22.4%) 150 (37.1%) 52 (41.9%) | 6(24.0%) | 4 (23.5%)
Total 104 (72.7%) 215 (53.2%) | 62 (50.0%)| 19 (76.0%])| 13 (76.5)

Total resection was performed in 413
(52.3%) cases, compared to subtotal tion in Non-functioning Adenomas and

244 (30.8%), Chi-squared 28.688, 95%
Cl [13.7;28.7], P< 0.0001. With Somato-
tropinomas 104 (72.7%) more often than
Non-functioning Adenomas 215 (53.2%),
Chi-squared 11.03, 95% CI [8.2; 11.6], P
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= 0.0009. The frequency of total resec-

in Prolactinomas 62 (50.0%) did not have
a statistically significant difference, Chi-
squared 0.197, 95% CI [10.5; 16.9], P =
0.6572

Table 1.

Distribution of Different
Types of Pituitary Adenomas
According to the Extent of
Tumor Resection. Different
degrees of resection were
compared across various
histological groups
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Our study analyzed 929 patients with
various types of pituitary adenomas
treated at the JSC "National Centre for
Neurosurgery” over a 12-year period,
focusing on the relationship between
tumor type and the extent of surgical
resection. The results demonstrate that
tumor biology, hormonal activity, and
morphometric features significantly in-
fluence surgical strategy and radicality.

Previous studies have reported high
rates of gross total resection (GTR] with
the endoscopic endonasal approach. For
example, Chao Tao et al. achieved GTR
in 74.7% of cases, with cerebrospinal
fluid (CSF) leakage occurring in 2.7%."°
In our series, GTR was achieved in 65%
of patients, which is within the range of
international reports, particularly given
our higher proportion of complex and
hormonally active tumors.""?

Mixed adenomas, although relatively
rare (2.1% of our cohort), exhibited more
aggressive behavior and were associat-
ed with severe hormonal disturbances.
Statistical analysis revealed significant
intergroup differences in “Extent of Re-
section” (p < 0.0001), with total removal
achieved in 76.5% of mixed adenomas
compared to 50% of prolactinomas. The
high total resection rate in mixed ade-
nomas can be explained by their relative
resistance to pharmacological therapy,
necessitating maximal cytoreduction. By
contrast, prolactinomas showed a more

resection in 41.9%, partial in 8.1%], re-
flecting their excellent response to do-
pamine agonists, consistent with the Lit-
erature.’™>™

Beyond resection patterns, our ex-
tended statistical analysis of 30 param-
eters across five histological groups
identified significant differences in 9
of 14 general clinical variables, 1 of 16
hematological parameters, and 11 of
19 binary characteristics. IGF1 levels in
mixed adenomas were markedly higher
than in non-functioning adenomas [(dif-
ference of 1624.5 ng/mL; p < 0.0001), and
GH levels in corticotropinomas exceeded
those in prolactinomas by 1636.8 ng/mL
(p < 0.0001). These hormonal patterns
likely influence tumor invasiveness and
surgical difficulty.

Risk factor modeling for pituitary ap-
oplexy highlighted three key predictors:
treatment period 2010-2011, diagnosis
before 2013, and presence of chiasmal
syndrome. Each of these factors more
than doubled the risk of hemorrhage
into the pituitary, consistent with earlier
findings that tumor size, vascular com-
promise, and delayed diagnosis predis-
pose to apoplexy. Similarly, predictors
of poor outcomes included disease du-
ration > 24 months, hypopituitarism, and
prior cranial surgery, each tripling the
risk of adverse prognosis.'

Our findings align with other large
series, which emphasize that surgical
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radicality should be individualized, bal-
ancing the goal of complete tumor re-
moval against the risk of hypopituitarism
and other complications. The transnasal
endoscopic approach proved to be ef-
fective and safe, with low complication
rates and outcomes comparable to lead-
ing neurosurgical centers worldwide.

In conclusion, the extent of pituitary
adenoma resection is closely linked to
tumor type, hormonal profile, and spe-
cific clinical factors. Aggressive resec-
tion is justified for mixed and hormon-
ally active tumors, while a conservative
strategy is preferable for prolactinomas
due to their responsiveness to medical
therapy. Incorporating risk factor anal-
ysis into preoperative planning can fur-
ther optimize outcomes and reduce the
likelihood of recurrence or complica-
tions.

Limitations. This study has several
limitations. First, its retrospective de-
sign carries an inherent risk of selection
and information bias, as the data were
collected from existing medical records.
Second, although our sample size was
large, the distribution of patients across
tumor subtypes was uneven, with a rel-
atively small number of cases in the
mixed adenoma and corticotropinoma
groups. This imbalance may limit the
statistical power for subgroup analyses.
Third, the follow-up period was not uni-
form for all patients, making it difficult
to assess long-term recurrence rates
and endocrine outcomes consistently.

Another limitation is the reliance on
MRI and intraoperative assessments for
determining the extent of resection; his-
topathological confirmation of residual
tumor was not performed in all cases.
Additionally, variations in surgical tech-
niques and surgeon experience over the
12-year study period could have influ-
enced the results. Finally, some clinical
and laboratory parameters had incom-
plete data, which, although not critical
for the main statistical analysis, may
have introduced minor inaccuracies.

Future prospective studies with stan-
dardized follow-up protocols, balanced
representation of tumor subtypes, and
integration of advanced imaging modal-
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ities are needed to validate our findings
and refine surgical decision-making
strategies.

What's Known? Pituitary adenomas
vary in hormonal activity and aggres-
siveness, influencing surgical radicality.
Endoscopic transnasal approaches are
widely used, with reported gross total
resection rates of 60-75% internation-
ally.

What's New? This study links adeno-
ma type to resection extent using large-
scale of Kazakhstan data, identifying key
clinical and hormonal predictors influ-
encing surgical strategy.

Conclusion

Our observations confirm a correla-
tion between the extent of pituitary ad-
enoma (PA] resection and the tumor
type: a high rate of gross total resection
in mixed adenomas, and a lower rate in
prolactinomas within the studied group.
This may be explained by the fact that
mixed PAs cause more severe hormonal
imbalances in patients, necessitating a
more radical surgical approach. In con-
trast, prolactinomas typically follow a
more benign and favorable course and
can often be effectively managed with
medical therapy, thus not requiring the
same level of surgical radicality. Addi-
tionally, mixed adenomas tend to be-
have more aggressively than other hor-
mone-secreting types, such as GH-se-
creting tumors, and have a lower surgical
success rate. The findings of our study
clearly demonstrate a link between the
extent of resection and the type of PA.
We believe that regardless of adenoma
type, the surgical goal should be maxi-
mal tumor removal while preserving the
patient’s quality of life. The transnasal
endoscopic approach remains the most
effective and safest treatment method
for pituitary adenomas in Kazakhstan.
This is supported by the high rate of total
resections and the low rate of postoper-
ative complications observed at the JSC
“National Centre for Neurosurgery.”
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