
Case Report

Incidental IDH1 Mutant Low-grade Astrocytoma 
Mimicking TBI Later Transforming into 
Aggressive Glioblastoma: Diagnostic and Serial 
Surgical Challenges in Gliomas - 
Alphonce M. K Nyalali2-4#, Angela U. Leonard5,7#, Tibera K. Rugambwa6,8#, Piniel A. 
Kambey9, Kailiang Zhang2* and Feng Li1,2*
1Department of Neurosurgery, Shandong Cancer Hospital and Institute, Shandong First Medical University and Shandong 
Academy of Medical Sciences, Jinan 250117, China
2Department of Neurosurgery, Qilu Hospital of Shandong University, Cheeloo College of Medicine, Shandong University, 
Jinan 250012, China
3Department of Surgery, Songwe Regional Referral Hospital, Songwe 23, Mbeya, Tanzania
4Department of Orthopedics and Neurosurgery, Mbeya Zonal Referral Hospital and Mbeya College of Health and Allied 
Sciences, University of Dar Es Salaam, Mbeya 419, Tanzania
5Department of Pediatrics and Child Health, Mbeya Zonal Referral Hospital and Mbeya College of Health and Allied 
Sciences, University of Dar Es Salaam, Mbeya 419, Tanzania
6Department of Internal Medicine, Mbeya Zonal Referral Hospital and Mbeya College of Health and Allied Sciences, 
University of Dar Es Salaam, Mbeya 419, Tanzania
7Department of Pediatrics and Child Health, Muhimbili University of Health and Allied Sciences, United Nations Road, Dar es 
Salaam 65001, Tanzania.
8Department of Oncology, Xiangya Hospital, Central South University, Changsha, Hunan, 410008, China
9Department of Neurobiology and Anatomy, Xuzhou Medical University, Xuzhou, China

#These authors contributed equally for this work.

*Address for Correspondence: Feng Li, Department of Neurosurgery, Shandong Cancer Hospital and Institute, Shandong First 
Medical University and Shandong Academy of Medical Sciences, Jinan 250117, China, Tel: +86-185-600-857-29; 
ORCID ID: orcid.org/0000-0001-6949-1504; E-mail: 

Kailiang Zhang, Qilu Hospital of Shandong University and Brain Science Research Institute, Shandong University, Jinan 250012, 
China, Tel: +86-185-600-088-183; E-mail: 

Submitted: 13 May 2022; Approved: 20 May 2022; Published: 21 May 2022

Scientifi c Journal of
Neurology & Neurosurgery

ISSN: 2640-5733



Scientifi c Journal of Neurology & Neurosurgery ISSN: 2640-5733

SCIRES Literature - Volume 8 Issue 1 - www.scireslit.com Page -002

ABSTRACT
Low grade gliomas have better outcomes following intervention compared to high grade gliomas including glioblastomas. About 

14.4% of diff use astrocytoma (WHO II) transform and progress into high grade malignant subtypes. Early diagnosis and intervention 
can therefore warrant halted transformation and progression and prolong survival with improved quality of life. However, asymptomatic 
low-grade astrocytoma lesions are diffi  cult to diagnose, ascertain, and diff erentiate from other non-enhancing lesions including brain 
contusion. We report a case of grade II astrocytoma that was missed for three years on incidental intra-cranial imaging following two 
incidences of trauma.

A 30-year-old female was involved in motor traffi  c crash and lost consciousness for less than 20 minutes, with no other neurological 
complaints or defi cits. CT and follow up MR imaging revealed a low density, non-enhancing left frontal lesion that was thought to be non-
hemorrhagic cerebral contusion sequela. Brain imaging done three years later following another accident showed the initial lesion had 
signifi cantly increased in size. Astrocytoma was then suspected, and the patient underwent tumor resection with histological diagnosis 
of diff use astrocytoma. There was tumor recurrence after two years with features of malignancy. Secondary resection was done with 
immunohistochemical and genetic analysis revealing an Isocitrate Dehydrogenase 1 (IDH1) Mutant Glioblastoma (WHO IV). Along the 
course of the surgical and medical interventions, the patient again underwent an additional third surgical intervention with autografting 
dura repair following cerebrospinal fl uid eff usion through the previously repaired dura.

High index of suspicion is paramount for early diagnosis and intervention of asymptomatic low-grade gliomas. Along with the known 
hypothesis that traumatic brain injury can induce malignant transformation in the astrocytic cells, incidental fi ndings that are synchronous 
with events such as trauma can also mask-off  already occurring malignant changes that would otherwise require advanced diagnostic 
skills, experience, and techniques including structural and functional imaging. 
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INTRODUCTION
Glioblastoma is the most prevalent primary malignant tumor 

of the central nervous system in adults and remains to carry the 
worst prognosis and aggressiveness despite the current advances 
made in cancer research and interventions [1,2]. About 90% of 
glioblastomas occur as de novo high grade primary lesions without 
preceding low grade (primary glioblastoma) and are known to be 
the most aggressive subtype. Th e remaining portion are secondary 
glioblastomas that progress from low grade gliomas such as diff use 
astrocytoma and anaplastic astrocytoma [3]. Molecular studies on 
neoplasms including astrocytoma and glioblastoma have reported 
several molecules whose genetic integrity and expression, or 
epigenetic modifi cation serve a prognostic function in malignancy. 
Some of these molecules are chromosome 1p/19q, cytoplasmic 
Isocitrate Dehydrogenase Enzyme (IDH1), mitochondrial Isocitrate 
Dehydrogenase Enzyme (IDH2), tumor suppressor gene P53, and 
expression of MKI67 gene (ki-67), a marker for actively growing and 
dividing cells [4]. IDH enzymes are cellular metabolic enzymes that 
facilitate conversion of isocitrate to α-ketoglutarate, a substrate in 
cellular energy production, and generation of NADPH from NADP+ 
where NADPH serve as an antioxidant against intracellular reactive 
oxygen species. In gliomas, IDH mutations commonly occur in 
low grade gliomas and secondary glioblastomas. Th ese mutations 
such as the R132H mutation found in IDH1 are associated with 
better prognosis and prolonged survival than the IDH1-wildtype 

counterparts. Also, presence of IDH1 mutation coupled with 
hypermethylation of CpG islands (promoter regions) of the O6-
methylguanine DNA Methyltransferase Gene (MGMT) and acquired 
TP53 mutations, are associated with development of astrocytoma 
and progression to secondary glioblastoma [5]. In addition to that, 
presence of MGMT gene hypermethylation with eventual decreased 
production of MGMT enzyme in glioblastoma serves as a marker for 
better response to treatment with Temozolomide (TMZ) [4].

Low grade gliomas have better outcomes even with less aggressive 
interventions compared to high grade gliomas including glioblastomas 
[6]. However, low-grade astrocytoma (diff use astrocytoma, WHO II) 
carries an about 14.4% potency to transform and progress into high 
grade malignant gliomas, about 53% of which are glioblastomas [7]. 
Early diagnosis and appropriate intervention are required to ensure 
prolonged survival and minimize the possibility of transformation into 
malignancy [6]. One of the major challenges against properly timed 
diagnosis and intervention of low-grade astrocytoma is the diffi  culty 
to ascertain and diff erentiate them from other non-enhancing intra-
axial lesions including those arising from infections or acute and 
subacute traumatic brain injuries [8-10]. Also, traumatic brain injury 
itself is thought to carry a potential of inducing astrocytic malignant 
transformation [11]. We report a case of diff use astrocytoma that was 
diagnosed at three years aft er incidental observation of a lesion on the 
same location during intra-cranial imaging following two incidences 
of trauma.
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CASE REPORT
A 30-year-old female was involved in motor traffi  c crash and 

sustained abrasion to the forehead with reported loss of consciousness 
for less than 20 minutes. Physical examination revealed no other 
lesion or neurological defi cits. CT imaging was done at the primary 
health facility and was reported to show an intra-axial left  frontal lobe 
hypodense lesion. Th e lesion was suspected to be brain contusion. Th e 
patient was discharged aft er 48 hours of observation and scheduled for 
follow up imaging. Magnetic resonance imaging at four weeks post-
trauma showed persistence of the lesion in the left  frontal lobe, which 
was hypointense on T1-weighted MRI, long T2 and FLAIR signal 
intensity, and non-enhancing with gadolinium contrast. (Figures 
1A-D). Post-traumatic brain gliosis or encephalomalacia was one 
of the diff erentials along with other intra-axial brain lesions such as 
astrocytoma. Th erefore, the patient was referred to a neurosurgical 
center at convenience. However, due to absence of any progressive 
symptoms, the patient never had any other visit to hospital until 
three years later when she sustained another accident aft er slipping 
and hitting the head. Brain CT and MR imaging revealed persistence 
of the left  frontal lesion which had signifi cantly increased in size but 
with no change in radiological features from the previous three years 
(Figures 1E-H). Low grade glioma was then suspected. Th e patient 
was referred to a neuro-oncology center where maximum safe tumor 
resection was done. Immunohistochemical analysis confi rmed 
for diff use astrocytoma (WHO II). She then received TMZ-based 
adjuvant chemoradiotherapy.

Follow up imaging at six- and 18-months post-surgery did no 

show obvious progression (Figures 2A-D). At two years aft er the fi rst 
surgery the patient developed progressive headache with behavioral 
changes and impaired speech. CT and MR imaging showed an 
extensive progression of the lesion to involve the left  frontal and 
parietal lobes, and right frontal lobe (Figures 2E-H). Th e tumor 
was now heterogeneously enhancing on T1 weighted contrast MRI. 
Progression into high grade glioma was suspected and a second 
resection was agreed upon. Second tumor debulking surgery was then 
done. Immunohistochemical and genetic analysis revealed malignant 
glioma (Glioblastoma Multiforme) with R132H IDH1 mutation, 
positive P53 and 70% ki-67 reactivities. Th ere was no alteration in 
MGMT methylation, IDH2, TERT, and BRAF gene expressions or the 
integrity of 1p and 19q chromosomes (Figure 3A). Multidisciplinary 
team resolution recommended the patient for adjuvant combined 
radiation therapy and chemotherapy when stable, with option for 
enrollment into clinical trial therapies. However, seven weeks aft er 
the second surgery, the patient developed scalp swelling which was 
diagnosed to be cerebrospinal fl uid eff usion. Intraoperatively, the 
two-times repaired dura with artifi cial dura membrane was leaking. 
To ensure effi  cacy of the third dura repair, autograft  was done with 
tissue harvested from the thigh (Figures 3C-G). Aft er recovery from 
the third surgery the patient and relatives requested discharge for 
palliative care.

DISCUSSION
Asymptomatic astrocytic lesions can be diagnosed incidentally 

during brain imaging in incidences like traumatic brain injury. A 
2021 systemic meta-analytical study showed a prevalence of 0.064 

Figure 1: Three year interval imaging following the fi rst and second head trauma.
Axial view MR images taken at four weeks post fi rst trauma showing non-contrast T1-weighted A) T2-weighted B) FLAIR C) and T1-weighted with gadolinium 
contrast D) They show a hypodense non-enhancing lesion involving the medial aspect of the left superior frontal gyrus, extending to the cingulate gyrus. Axial 
CT image E) T1-weighted F) T2-weighted G) and T1-weighted with contrast H) MR images taken three years after the fi rst incident, shows an increase in size 
of the lesion to involve large part of the superior frontal gyrus.
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Figure 2: Post resection of diff use astrocytoma follow-up imaging up to 30 months.
Axial T1-weighted MRI without contrast A) and with contrast B) taken six months after the fi rst tumor resection showing hyperintensity around the resection 
margins. These were features of post-resection brain gliosis which later resolved and cannot be observed in the T1-weighted images without contrast C) and 
with contrast D) taken 18 months after surgery. Figure E-H shows MR images taken at 30 months post-surgery. The T1-weighted, axial view without contrast 
E) T2-weighted sagittal view F) T1-weighted with contrast axial G) and coronal view H) shows an edematous, contrast-enhancing malignant lesion involving 
the whole left frontal lobe and part of the parietal lobe as well as the medial aspect of the right frontal lobe extending to the medial wall of the frontal horn of 
the right lateral ventricle.

Figure 3: Secondary glioblastoma multiforme histology and condecutive surgeries.
A) shows histological section of glioblastoma with features of hypercellularity, nuclear atypia and palisading cells around areas of necrosis. B) shows curved 
frontotemporal incisions during the fi rst (blue) and second surgeries (red line) for frontal unilateral craniotomies. C) Bone window CT image showing extracranial 
mass which was a collection of extracranial cerebrospinal fl uid eff usion. D-G) are intraoperative images for tertiary repair of the defective dura using fatty-tissue 
F). There were no signs of wound infection even during the third operation G).
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and 0.026% incidental gliomas on MR imaging and histological 
confi rmation, respectively [12]. Loss of consciousness can occur in 
both incidences of mild TBI (concussion) and severe TBI including 
cerebral contusion [13]. In that light, the low prevalence of incidental 
gliomas coupled with the presence of symptoms suggestive of 
possible brain tissue damage, could have masked-off  the suspicion 
and attention for possible astrocytic tumor by the initial care 
provider and even the patient during the fi rst encounter, during 
follow up imaging, and throughout the uneventful period that 
followed until the second trauma. Absence of neurological defi cits 
that could be directly identifi ed as sequelae from the head trauma, 
and the radiological features of the left  frontal lobe lesion that are 
consistent from the fi rst trauma incidence to the confi rmation of 
diff use astrocytoma (three-year period), suggest the presence of the 
same astrocytic pathology (glioma) even prior to the trauma incident. 
We also speculate that, involvement of the patient in multiple 
incidents of trauma could be associated with presence of the brain 
pathology that impaired her judgement while observing traffi  cs 
and personal safety. To ensure defi nitive diagnosis for incidental 
lesions that mimic but not pathognomonic for traumatic brain 
injury, brain imaging should go beyond structural analysis to include 
functional imaging for circulation and metabolic characterization 
of the lesion. Again, search for and establishment of causations 
that enable recategorization of incidences like trauma as secondary 
manifestations of an underlying pathology with mental or physical 
impairment are crucial for exhaustive diff erential diagnoses and 
screening for common malignancies.

In management of gliomas, cytoreductive surgery and safely 
possible maximum resection are critical for enhanced outcome of 
adjuvant therapies, prevention of recurrencies and progression into 
high grade lesions [3,14]. In that case, early detection of low-grade 
gliomas could warrant gross resection of the tumor beyond the 
tumor margins hence lower prevalence of radiologically detectable 
remnant lesions and smaller residual volumes [15]. Th is in turn could 
ensure effi  cacy from relatively less aggressive adjuvant radiation 
and medical therapies with consequently lower risk of neurological 
or multisystemic sequelae from the surgical and adjuvant therapies. 
Strategies to enhance early diagnosis of gliomas especially in 
the challenging subsets could encompass inclusion of imaging 
techniques with high sensitivity to cellular density (DWI and ADC), 
blood fl ow and metabolic characterization (functional CT/MRI), and 
minimally invasive diagnostic biopsy (stereotactic biopsy). On the 
other hand, delayed confi rmation, and tumor resection as in this case 
could therefore be associated with signifi cant remnant of tumor cells 
seeded beyond the safely possible surgical margins. Th e progression 
into high grade glioma (glioblastoma) rendered this lesion even 
more aggressively invasive with both local and distant metastasis to 
involve the right cerebral hemisphere. Moreover, multiple necessary 
craniotomies for brain resection not only presented challenges to 
maintenance of vital neurological functions, but also diffi  culty to 
achieve a functional dura repair and prevent CSF eff usion which 
otherwise impairs surgical wound healing. Use of tissue autograft  
rather than artifi cial dura alone during the third surgery was therefore 
necessary to achieve an impermeable dura thus enhance wound 
healing.

In reviewing the molecular characteristics of this case, presence 
of IDH1 and TP53 mutations and the observed course and evolution 
of the disease in a period of over fi ve years in this case, correlates 
with the established signifi cance of the molecules in low-grade 

gliomas, some of which progress into secondary glioblastoma as 
seen in this case. Also, absence of MGMT gene methylation hence 
normal cellular MGMT enzyme level tallies with the observed short 
progression free survival following TMZ adjuvant treatment aft er the 
fi rst surgery. In that regard, although IDH1 mutation is indicative for 
good prognosis, presence of TP53 mutation and absence of MGMT 
gene hypermethylation suggest an obviously aggressive glioblastoma 
(marked with high Ki-67 cellular proliferation index) with poor 
response to TMZ-based conventional therapies.

CONCLUSION
High index of suspicion is paramount for early diagnosis 

and timely intervention of asymptomatic low-grade gliomas. To 
delineate incidental gliomas in events such as traumatic brain injury, 
thorough physical and radiological assessment together with proper 
counselling, close follow up, and referral to centers with specialized 
neuro-oncological care are critical.
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