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Abstract

Background: We present a rare case of malignant transformation of a craniopharyngioma in a patient who received growth hormone 
replacement therapy.

Case description: A 43-year-old male came to our department with a headache and visual disturbance and was admitted. Brain Magnetic 
Resonance Imaging (MRI) revealed a giant tumor in the intra- and suprasellar region compressing the optic chiasma. Using a transcranial 
pterional approach the tumor removal was performed as much as possible with the residual mass removed later with a trans-sphenoidal 
approach. The initial histopathological diagnosis was adamantinomatous craniopharyngioma. Decompression of the optic chiasma was 
achieved and visual function improved though residual tumor tissue remained in the parasellar region without regrowth seen for more 
than 24 years. At the age of 67 years the patient received growth hormone replacement therapy because of a deficiency then 2 years 
later the residual tumor began to gradually grow. Trans-sphenoidal surgery was again performed to remove the growing tumor and 
histopathology results revealed an adamantinomatous craniopharyngioma with malignant transformation. Stereotactic radiation therapy 
was performed for the residual mass with a total dose of 60 Gy. Presently 1 year later the patient has a stable condition and the tumor 
remains controlled while follow-up examinations are continuing.

Conclusion: A craniopharyngioma may undergo malignant transformation with continuous exposure to administered growth hormone. 
Close follow-up and imaging examinations are necessary to detect a change including tumor growth in such cases.
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Introduction
A craniopharyngioma which originates from Rathke’s pouch 

a derivative of the oral ectoderm is a benign tumor that accounts 
for approximately 3%-3.5% of all intracranial tumors. 
Recurrence following a total resection procedure has been reported 
to occur in 30% of such cases while that after subtotal 
resection occurs in 50%-70% thus adjuvant radiotherapy following 
a subtotal procedure has been recommended [1-3].

Malignant transformation of a craniopharyngioma rarely occurs 
and the etiology and pathogenesis of those cases are unclear though

a previous study suggested a correlation with radiotherapy. There are 
no known reports of a case with malignant transformation associated 
with Growth Hormone (GH) replacement therapy. The prognosis of 
individuals with a malignantly transformed craniopharyngioma 
is considered to be poor though the incidence rate is low and there 
is insufficient evidence regarding available treatment modalities. 
Herein we present a case of craniopharyngioma with subsequent 
malignant transformation that occurred 2 years after GH 
replacement therapy without radiotherapy [4].
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Case Presentation
A 43-year-old male came to our department in 1992 with a 

headache and visual disturbance and was admitted. Brain Magnetic 
Resonance Imaging (MRI) revealed a tumor in the intra- and 
suprasellar region compressing the optic chiasma. Using a 
transcranial pterional approach tumor removal was performed with 
the residual mass removed later with a trans-sphenoidal approach. 
The histopathological diagnosis was typical 
adamantinomatous craniopharyngioma (Figure 1). There was no 
cytologic atypia or mitosis. Decompression of the optic chiasma 
was achieved and visual function improved though residual 
tumor tissue remained around the parasellar region (Figure 2). 
Thereafter the residual tumor did not show regrowth for more than 24 
years [5,6].

Figure 1. The histopathologic diagnosis was adamantinomatous 
craniopharyngioma. There were no findings of cytologic atypia 
or mitosis. Hematoxylin-eosin staining (original magnification × 200).

Figure 2. Results of brain MRI with Gd following transcranial and 
trans-sphenoidal surgery. Following those procedures residual tumor 
tissue remained around the parasellar region. A) Coronal section; B) 
Sagittal section.

In 2016 severe GH deficiency was noted and the patient 
underwent GH replacement therapy at the age of 67. However 2 
years later the residual tumor began to grow (Figure 3). Thus trans-
sphenoidal surgery was again performed to remove the growing 
tumor (Figures 4 and 5). Histopathological results revealed an 
adamantinomatous craniopharyngioma with cytologically 
malignant features (Figure 5A) [7]. The tumor cells showed 
significant nuclear pleomorphism hyperchromasia and a high 

nuclear-cytoplasmic ratio indicating malignant transformation 
(Figure 5B). Furthermore immunohistochemistry findings showed 
a Ki67 proliferation rate 45% and overexpression of p53 (Figure 5C 
and 5D). To prevent growth of the residual tumor adjuvant 
stereotactic radiotherapy was performed with a total dose of 60 Gy in 
30 fractions (Figure 6). Presently, 1 year after radiotherapy the 
patient is in stable condition and the tumor is controlled [8].

Figure 3. Results of brain MRI with Gd at 2 years after starting 
growth hormone therapy. The tumor showed aggressive growth. A) 
Coronal section; B) Sagittal section.

Figure 4. Results of brain MRI with Gd after trans-sphenoidal 
surgery. A) Coronal section; B) Sagittal section.

Figure 5. Histopathology findings revealed malignant 
transformation of the craniopharyngioma. A) Hematoxylin-eosin stain 
(original magnification × 200); B) Tumor cells showed 
significant nuclear pleomorphism (white arrows) hematoxylin-
eosin stain (original magnification × 200); C) 
Immunohistochemistry for Ki67 (original magnification × 200); 
D) Immunohistochemistry for p53 (original magnification × 100).

Nishimura F, et al. J Clin Case Rep, Volume 13:5, 2023

Page 2 of 3



Figure 6. Stereotactic radiotherapy dose planning (total dose 60 
Gy in 30 fractions).

Results and Discussion
The World Health Organization (WHO) classifies a 

craniopharyngioma as a benign grade 1 tumor known for high 
recurrence and local aggressiveness despite treatment. However, 
cases with malignant transformation are extremely rare, with the first 
presented in 1987, 1986 for a total of 28 reported cases, of which 
only 6 noted a malignant craniopharyngioma without 
radiotherapy. Although the exact cause and pathogenesis of 
such malignant transformation are unknown, previous studies 
have speculated a likely correlation with radiotherapy. On the other 
hand, in a review by Sofela AA et al, there was a poor 
correlation found between malignant transformation and 
radiotherapy. The present case also showed transformation to 
malignancy without radiotherapy, thus we consider that there are 
other factors contributing to malignant transformation of a 
craniopharyngioma [9].

Human GH is a classical pituitary endocrine hormone essential for 
normal postnatal growth that has pleiotropic effects across multiple 
physiological systems, while its overproduction has been linked 
to cancer. The hormone is also expressed in extra-pituitary tissues 
and shows localized autocrine/paracrine effects at those sites. 
Although the theoretical concern of increased tumor growth for 
patients taking GH has been addressed by numerous studies, a 
meta-analysis by Shen et al, included studies and actually 
found that GH was associated with a decreased risk of 
craniopharyngioma recurrence in adults [10].

The present patient received GH replacement therapy to 
compensate for severe deficiency at 24 years after undergoing 
craniopharyngioma removal with no radiotherapy performed for the 
residual tumor and gradual tumor growth was noted after GH 
administration. Although the precise cause of progression 
is unknown, GH might have been a factor in the present case 
of malignant transformation, thus careful attention should be paid 
for rapid tumor growth in patients with a residual tumor who undergo 
GH replacement therapy [11].

Conclusion
Once the tumor shows transformation to malignancy, it can 

continue to grow even if GH replacement therapy is stopped, with

tumor mass removal necessary to confirm the histopathology for 
determining adjuvant therapy. Continuous hormone exposure 
associated with GH replacement therapy may lead to malignant 
transformation of a craniopharyngioma. Close attention to follow-up 
imaging findings is necessary to detect change or rapid tumor growth 
following exposure to GH.
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