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Abstract: Anaplastic astrocytoma (AA) is a rare, aggressive Grade Ill primary brain tumor arising from
astrocytes. It predominantly affects adults aged 30-50 years and is characterized by increased cellular atypia,
mitotic activity, and a high risk of progression to glioblastoma. Genetic alterations, including TP53 mutations,
ATRX deletions, and IDH1/IDH2 mutations, significantly influence prognosis. Clinically, patients present
with progressive neurological deficits, seizures, and cognitive decline. Magnetic resonance imaging (MRI)
with contrast serves as the primary diagnostic tool, revealing non-enhancing lesions with variable edema.
Histopathological analysis and genetic profiling confirm the diagnosis and guide treatment. Standard
management includes maximal surgical resection, followed by radiation therapy and temozolomide-based
chemotherapy. Molecular markers and extent of resection impact survival, with IDH-mutant tumors having a
better prognosis. Despite advancements, AA remains challenging to treat, necessitating further research into
targeted therapies and immunotherapy to improve outcomes.
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Introduction:

Anaplastic astrocytoma (AA) is a Grade Ill glioma, meaning it is a highly infiltrative and malignant brain
tumor arising from astrocytes the star-shaped supportive cells in the brain [, It is classified as an intermediate
tumor that is more aggressive than Grade Il diffuse astrocytomas but lacks the necrosis seen in Grade IV
glioblastomas (GBM) 21,

It is rare, accounting for only 4% of all brain tumors, yet it carries a high recurrence rate and poor prognosis
31 Symptoms are often subtle at first, leading to delayed diagnosis until the tumor has progressed. Even with
surgery, chemotherapy, and radiation, anaplastic astrocytoma remains challenging to treat, often progressing
to glioblastoma, which has a median survival of just 12—15 months. This is illustrated in Figurel, which shows
a typical brain tumor and its location in the brain.

Figurel: A primary brain tumor is a group (mass) of abnormal cells that starts in the brain.
Adopted from the National Cancer Institution, public domain.
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Like all gliomas, AA originates from genetic mutations that cause uncontrolled cell growth in the brain. The
IDH mutation is a key factor: IDH-mutant tumors respond better to treatment and have a better prognosis ™I,
IDH-wildtype tumors behave more like glioblastomas and are more aggressive 1,

Other genetic markers like MGMT promoter methylation and 1p/19q co-deletion influence treatment response
and survival 1,

The tumor grows silently until it starts affecting surrounding brain structures. Symptoms depend on tumor
location, but commonly include: Seizures — Often the first symptom, occurring suddenly, Cognitive decline —
Memory loss, personality changes, difficulty concentrating, Neurological deficits — Weakness, speech
problems, vision disturbances, Headaches & Increased Intracranial Pressure — Due to tumor growth [71,
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Figure2: Illustration showing brain tumor (astrocytoma) and normal astrocytes
Adopted from the National Cancer Institute (www.cancer.gov), public domine

Since symptoms are non-specific, imaging and pathology play a crucial role, MRI with contrast is the optimal
imaging modality for diagnosis and management of AA [, Patient with anaplastic astrocytoma shows an
irregularly enhancing lesion with surrounding edema, Histopathology — Reveals high cellularity, nuclear
atypia, and mitotic activity, and Genetic Testing — Determines IDH mutation status and other prognostic
markers [°1. The contrast between normal astrocytes and the abnormal tumor cells in astrocytoma is clearly
depicted in Figure2.

There is no single cure, but a multimodal approach offers the best outcome like Surgical Resection — The goal
is to remove as much of the tumor as possible without damaging critical brain function 1%, Radiotherapy —
Standard protocol of 60 Gy in 30 fractions to prevent recurrence [*%2 Chemotherapy (Temozolomide) — Used
alongside radiation for 6 weeks %l followed by maintenance therapy and, Supportive Care — Steroids for
swelling, anticonvulsants for seizures.

Despite treatment, most tumors recur, requiring ongoing management and, in some cases, experimental
therapies like targeted therapy or immunotherapy 41,

Case Presentation:

A 45 years old women was admitted to the emergency word with Complaints of seizures, progressive
neurological deterioration (including dysphasia) and persistent headache for the past one month, On the day
of admission, she experienced a generalized seizure, followed by left-sided hemiparesis. Subsequently, she
developed recurrent seizures. Her past medical history was significant for hypertension over the past five
years, for which she was on Amlodipine 5 mg once daily.

On examination, the patient was febrile (temperature: 101.6°F /38.7°C), likely due to tumour-associated
inflammatory response. Her blood pressure was elevated (blood pressure 160/100), possibly secondary to
increased intracranial pressure.

Laboratory investigations revealed leukocytosis, with a total white blood cell count of 19,000 cells/mm3 and
neutrophilia (91%) (Table 1), suggestive of systemic inflammation likely triggered by the tumor.
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Table 1: Laboratory investigation during admission

Parameter Observed Value | Normal Range
Haemoglobin 10.1g/dl 12.5-15.5¢/dl
Neutrophils 19,000cells/cumm | 4500-11000cells/cumm
WBC 91% 50-70%

Potassium 2.8mEq/L 3.0-5.0mEq/L

Sodium 137mEqg/L 135-145mEq/L

As a preliminary diagnostic step, an MRI with contrast was performed, which revealed an ill-defined, T2
hyperintense mass with minimal enhancement (unlike glioblastoma, which shows necrosis and strong contrast
enhancement) suggests a diffuse infiltrative tumor.

To confirm the diagnosis histopathological examination was performed. It revealed increased mitotic activity
which confirms rapid tumor growth, and nuclear pleomorphism suggests malignant transformation of
astrocytes, and high cellularity without necrosis.

By integrating MRI and Histopathology findings, the features were consistent with anaplastic astrocytoma
(WHO Grade 111). Once the diagnosis was confirmed, clinical management was immediately initiated to
address the patient’s condition effectively.

The patient, experiencing seizures and signs of increased intracranial pressure, was initially managed
symptomatically with Dexamethasone 10 mg IV bolus to reduce cerebral edema and relieve intracranial
pressure. Additionally, Levetiracetam 200 mg twice daily was initiated as an antiepileptic to control seizure
activity and prevent further episodes.

Once the patient’s condition stabilized, a multidisciplinary team including neurosurgeon, oncologist, and
radiation specialist formulated a standard treatment plan it consists of surgical resection, In this the patient
was scheduled for tumour debulking surgery, aiming to remove tumour as much of the tumour as possible
while preserving neurological functions.

Following the surgical resection, the patient underwent post-surgical adjuvant therapy to target remaining
tumour cells and prevent progression. Standard fractionated external beam radiation therapy (EBRI) was
administered at a total dose of 60 Gray (Gy) over six weeks.

In addition, Chemotherapy with Temozolomide (TMZ) was initiated. the patient received concurrent
temozolomide with at a doses of 75mg/m? daily during radiotherapy [, Followed by adjuvant TMZ at
150mg/m? for 5 days every 28 days cycle for 6 cycles.

This multimodal approach surgery, radiotherapy and chemotherapy remains the gold standard for treating
anaplastic astrocytoma. For long term management the patient was placed under regular follow-ups with MRI
scan to assess tumour response and progression.

Discussion:

Anaplastic astrocytoma (AA), though less aggressive than glioblastoma multiforme (GBM), demonstrates a
notable potential for malignant transformation. Histologically, AA (WHO Grade I11) lacks the necrosis and
microvascular proliferation seen in GBM (Grade 1V), but displays increased mitotic activity compared to low-
grade (Grade Il) astrocytomas. The presence of genetic mutations such as IDH1/IDH2, ATRX loss, and TP53
mutations has a significant prognostic and therapeutic implication 1. This case highlights the importance of
early diagnosis, multidisciplinary management, and tailored therapeutic approaches to improve patient
outcomes.

Conclusion:

This case underscores the complexity of diagnosing and managing anaplastic astrocytomas, particularly in
patients with significant neurological impairment. A combination of surgical intervention, radiotherapy, and
chemotherapy remains the cornerstone of management [*l. Further research into molecular profiling may
enhance personalized treatment strategies for better prognosis.

IJCRT25A6142 \ International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ] j876


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 6 June 2025 | ISSN: 2320-2882

ACKNOWLEDGMENT

I sincerely thank GSL Medical College and General Hospital, Rajahmundry, for the continuous support,
valuable clinical exposure, and academic environment that made this case report possible. I am especially
grateful for the opportunity to learn from real-world patient care during my PharmD training.

REFERENCES

1.

10.

11.

12.

13.

SEAN A GRIMM, MARC C CHAMBERLAIN: ANAPLASTIC ASTROCYTOMA CNS ONcoL. 2016 MAY
27;5(3):145-157. pol: 10.2217/cNs-2016-0002, PMID: 27230974.

Daumas-Duport C, Scheithauer BW, O'Fallon J, Kelly P. Grading of astrocytomas. A simple and
reproducible method Cancer. 1988; 62:2152—65.

Ostrom QT, Gittleman H, Liao P, et al. CBTRUS statistical report: primary brain and central nervous
system tumors diagnosed in the United States in 2007—2011. Neuro Oncol. 2014;4(16 Suppl.): ivl-
iv63. doi: 10.1093/neuonc/nou223.

Hartmann C, Hentschel B, Wick W, et al. Patients with IDH1 wild type anaplastic astrocytomas exhibit
worse prognosis than IDH1-mutated glioblastomas, and IDH1 mutation status accounts for the
unfavorable prognostic effect of higher age: implications for classification of gliomas. Acta.
Neuropathol. 2010;120(6):707—718. doi: 10.1007/s00401-010-0781-z.

Reuss DE, Mamatjan Y, Schrimpf D, et al. IDH mutant diffuse and anaplastic astrocytomas have
similar age at presentation and little difference in survival: a grading problem for WHO. Acta.
Neuropathol. 2015;129(6):867-873. doi: 10.1007/s00401-015-1438-8.

Esteller M, Garcia-Foncillas J, Andion E, et al. Inactivation of the DNA-repair gene MGMT and the
clinical response of gliomas to alkylating agents. N. Engl. J. Med. 2000;343(19):1350-1354. doi:
10.1056/NEJM200011093431901.

Pace A, Bove L, Innocenti P, et al. Epilepsy and gliomas: incidence and treatment in 119 patients. J.
Exp. Clin. Cancer Res. 1998;17(4):479-482.

Mechtler L. Neuroimaging in neuro-oncology. Neurol. Clin. 2009;27(1):171-201. doi:
10.1016/j.ncl.2008.09.015. ix.

Chang SM, Parney IF, Huang W, et al. Patterns of care for adults with newly diagnosed malignant
glioma. JAMA. 2005 Feb 2;293(5):557-64.

Prados MD, Gutin PH, Phillips TL, et al. Highly anaplastic astrocytoma: a review of 357 patients
treated between 1977 and 1989. Int. J. Radiat. Oncol. Biol. Phys. 1992;23(1):3-8. doi:
10.1016/0360-3016(92)90537-r.

Andersen AP. Postoperative irradiation of glioblastomas. Results in a randomized series. Acta.
Radiol. Oncol. Radiat. Phys.Biol.1978;17(6):475484.d0i:10.3109/02841867809128178.

Douglas BG, Worth AJ. Superfractionation in glioblastoma multiforme — results of a Phase 11 study.
Int. J. Radiat. Oncol. Biol. Phys. 1982;8(10):1787-1794. doi: 10.1016/0360-3016(82)90303-0.

Van Meir EG, Hadjipanayis CG, Norden AD, Shu HK, Wen PY, Olson JJ. Exciting new advances in
neuro-oncology: the avenue to a cure for malignant glioma. CA Cancer J Clin. 2010 May-
Jun;60(3):166-93.

IJCRT25A6142 \ International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ] j877


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 6 June 2025 | ISSN: 2320-2882

14. See SJ, Gilbert MR. Anaplastic astrocytoma: diagnosis, prognosis, and management. Semin Oncol.
2004;31:618-34.

15. Gonzalez J, Gilbert MR. Treatment of astrocytomas. Curr Opin Neurol. 2005;18:632-8.

16. Ellison DW. Multiple molecular data sets and the classification of adult diffuse gliomas. N. Engl. J.
Med. 2015;372(26):2555-2557. doi: 10.1056/NEJMe1506813.

17. Koukourakis GV, Kouloulias V, Zacharias G, et al. Temozolomide with radiation therapy in high
grade brain gliomas: pharmaceutical considerations and efficacy; a review article. Molecules.
2009;14:1561-1577.

IJCRT25A6142 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | j878


http://www.ijcrt.org/

