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Abstract 

Neurological worsening in case of supratentorial glioma within a week following biopsy procedure, can be caused by fresh onset 

hydrocephalus, worsening of pre-existing hydrocephalus, seizure, abscess, meningitis, acute enlargement of peritumoral edema 

or tumor bleed. Authors report a -40 year - female, who underwent ultrasound guided biopsy of right thalamic mass lesion, and 

histopathological report was glioblastoma multiforme and discharged on second day following biopsy. The immediate 

post-biopsy CT scan revealed presence of air pocket at site of biopsy, however, no hematoma was present. On seventh days 

following biopsy, she again presented to neurosurgical services with complaint of fresh onset neurological worsening, CT scan 

head revealed an unexpected intra-parenchymal subcortical delayed hemorrhage along the biopsy tract, inside the tumor at the 

site of biopsy. To the best of knowledge of authors, current case is the first report in the western literature, which developed 

delayed hematoma on seventh day following biopsy and underwent successful hematoma evacuation and subtotal decompression 

of thalamic glioma. Author recommends possibility of hematoma development during immediate follow-up period must be kept 

as one of differential diagnosis for neurological worsening, who underwent recent biopsy of intracerebral lesion. Possible 

mechanism, management and pertinent literature are reviewed. 
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1. Introduction 

Intracranial spontaneously hemorrhage can be encountered in 

about 6% cases harbouring intracranial tumours and 

hemorrhage being more commoner in gliomas, intracranial 

metastasis and pituitary adenomas. [1, 3, 5, 8, 9
 
Diagnosis of 

intracranial lesion need histopathological confirmation, so that 

exact diagnosis is ascertained and accordingly further 

planning regarding surgical intervention or combination 

treatment with adjuvant therapy or in case of inflammatory 

pathology appropriate medication may be provided. [10-12, 

13-19] However, specimen can be retrieved either through 

craniotomy or biopsy procedure. Biopsy can be performed 

under guidance of ultrasonography, stereotactic or under 

frameless neuronavigation. The computerized tomography 

guided stereotactic biopsy is an established method of 

performing biopsy of cerebral lesions. Minimally invasive 

biopsy by stereotactic or ultrasonography guided procedure 

[2-5, 12.20-22] has been demonstrated to be a low risk 

procedure and can be performed with extreme accuracy [5] 

especially with use of recent advanced system compatible 

with CT scan and MRI or modern ultrasonography guidance. 
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2. Case-Illustration 

A 40-year -old female presented with complaint of gradual 

onset, gradually progressive weakness involving left side of 

body for two months. Examination on admission, she was 

conscious and alert, vitals were stable left sided seventh 

cranial nerve paresis along with left sided spastic hemiparesis 

of grade 4/5. Deep tendon jerks were brisk on left side of body 

with Babinski positive. Routine hemogram and biochemistry 

were within normal limit. The contrast enhanced computed 

tomography scan of head revealed mass lesion involving the 

right thalamus causing severe mass effect causing 

compression of ipsilateral lateral ventricle and subfalcine 

herniation. Magnetic imaging study of brain could not be 

carried out as she was claustrophobic. 

 

Fig. 1. Intra-operative ultrasonographic image of right thalamic mass lesion 

after making burr hole and opening the dura, mass lesion in the of right 

thalamic region. 

 

Fig. 2. Non-contrast CT scan, head, axial section image revealing presence of 

air pocket in the region of right thalamic glioblastoma multiforme after 

undergoing ultrasound guided biopsy. 

A plan for ultrasound guided biopsy was made. She was shifted 

to operation theatre, and under local anaesthesia, after making 

burr- hole and opening the dura lesion was localized in the right 

thalamic region. Intraoperative ultrasonographic image 

showing distance of lesion from the cortical surface to right 

thalamic lesion (Fig-1). Serially four specimens of biopsy were 

obtained inclusive of centre, periphery of the lesion. A routine 

post-biopsy CT scan head, six hours following the stereotactic 

biopsy procedure revealed no evidence of hematoma either at 

biopsy site or along the biopsy tract. However, air bubbles were 

visualized at the site of biopsy. (Fig-2). Histopathological 

examination of biopsy specimen revealed features suggestive of 

glioblastoma multiforme. She had uneventful post-operative 

period, she was discharged from the hospital on third day 

following the biopsy procedure. 

 

Fig. 3. Non-contrast CT scan of head carried on seventh post-biopsy day, 

demonstrating delayed appearance of intratumoral and biopsy tract hematoma 

causing severe mass effect with effacement of sulci and gross midline shift 

and subfalcine herniation warranting urgent surgical decompression in a case 

of right thalamic glioblastoma multiforme, with residual air pocket. 

She again reported to emergency services on seventh day 

following biopsy, with the complaint of fresh onset neurological 

worsening of left sided weakness for the last eight hours. A repeat 

CT scan head at repeat-admission was carried to evaluate the 

causes of the neurological deterioration, revealed presence of the 

large subcortical hematoma along the biopsy tract. (Fig-2) She 

had no history of fall after surgical biopsy or any hypertensive 

episodes. Her coagulation profiles were normal. So, a provisional 

diagnosis of delayed atypical haemorrhage was made. She was 

taken up for emergency surgical evacuation of hematoma by 

utilizing osteoplastic right frontotemporal bone flap craniotomy. 

At the surgery, hematoma was evacuated, hemostasis secured, 

duraplasty was carried out, wound was closed in layers and she 

was kept on elective ventilatory support in the immediate 

post-operative period and gradually weaned off. She was 

transferred to the radiotherapy department for adjuvant therapy 

on tenth days following the evacuation of hematoma. 
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3. Discussion 

Current sophisticated neuroimaging can aid to establish a 

reasonable diagnosis to certain extent, however, considerable 

attention must be paid during analysis of imaging studies i.e. 

location, epicentre, morphology, heterogeneous structure, 

vascular encasement, association of necrosis, cyst pattern of 

contrast enhancement associated bony or soft tissue changes 

to avoid misinterpretation but despite confirmatory diagnosis 

is not possible on neuroimaging. However, biopsy is a 

minimally invasive method to obtain specimen, which on 

histopathological examination and Immunohistochemistry 

can aid in establishing a confirmatory diagnosis and grading 

of lesion is also possible to a great extent. 

Stereotactic biopsy is well established method in diagnosis of 

intracerebral lesions. Stereotactic biopsy [2-5] has been 

demonstrated to be a minimally invasive procedure and may 

be performed with extreme accuracy for mass lesion, 

irrespective of location, superficial or deep or sizes may be 

small or large, but also carries risk for neurological 

deterioration as occurred in our case. [2] Minimally invasive 

biopsy can be very rarely associated with life threatening 

complication e.g. intracerebral hematoma, tumor swelling or 

infarction causing severe rise in the intracranial pressure, 

leading to transtentotrial herniation and associated morbidity 

and mortality. The diagnostic yield for stereotactic biopsy is 

about 95%. [1, 3, 9, 12, 20-22]  

The reported rate of complication associated with biopsy 

utilized for intracerebral lesion including temporary and 

permanent neurological deterioration have a wide range of 

variation. Multiple factor are associated with variability in the 

biopsy related complications i.e. size, morphology, 

consistency, location of lesion, relation to artery and venous 

sinuses and tributaries, trajectory. [1, 3, 5, 7, 12, 20, 22, 23]  

The reported incidence of hemorrhage following biopsy in the 

literature, picked by postoperative CT scan head differs 

considerably and range is 0.9 - 8%. [3-5, 22] Kulkarni et al. [4] 

observed in 59.8 % cases demonstrated on CT scan carried out 

in the immediate post-biopsy period. However, all were 

asymptomatic except three cases, who developed delayed 

neurological deterioration occurred within two days following 

biopsy procedure. 

Field et al [5] reported an incidence of 8 % hematoma 

formation in their study and all cases were routinely subjected 

to post- biopsy CT scan usually within 15 minutes of biopsy 

procedure. However, two of cases developed symptomatic 

neurological deterioration due to development of delayed 

intra-parenchymal hemorrhage although no evidence of bleed 

was observed in the first post-biopsy scans, but both cases also 

deteriorated within two days following biopsy. In the current 

study, our patient underwent biopsy of thalamic lesion, first 

post-biopsy scan was carried at six hours after biopsy 

procedure, which revealed presence of air pockets with no 

hematoma and was neurologically intact. As our case showed 

delayed neurological worsening after one week, while case 

study by Kulkarni et al. [4] and Field et al [5] deteriorated 

within two days. So, our case is unique in the literature, as she 

deteriorated in the neurological status after an interval of one 

week, developed fresh onset intratumoral bleed and also along 

biopsy tract with gross mass effect with rapid neurological and 

clinical deterioration necessitating urgent surgical evacuation. 

To the best knowledge of author, current case in first reported 

in the world literature, who deterioration on seventh day 

following biopsy and also requiring urgent surgical 

evacuation. 

Kreth et al [8] experienced relatively lower incidence of 9.6 % 

bleeding complication rate inclusive of silent as well as 

manifest bleeding, who underwent biopsy of intra-axial brain 

tumor, further observed bleeding were more commoner in 

higher grade of glioma cases and concluded malignancy grade 

may correlate well to incidence of post-biopsy hemorrhage. 

The high-grade malignancy has the highest tendency to bleed. 

The incidence of spontaneous bleeding in the intracranial 

tumours is about 3.9%. [13] In the primary intracranial tumour, 

gliomas are most susceptible to spontaneous bleed and 

glioblastoma multiformre, oligodendroglioma and mixed 

glioma has highest rate of spontaneous bleed [14] in the 

primary intracranial brain tumour, intratumoral hemorrhage is 

the commonest pattern, followed by intracerebral, and 

subarachnoid and subdural location. Wakai et al reported the 

relative incidence of above bleeding pattern were 67%, 15.5%, 

15.5 % and 2% respectively. [1]  

Exact mechanism of bleed is still remains uncertain. Several 

hypotheses are proposed to explain the principal mechanism 

responsible for intracranial tumour bleed. The blood supply of 

tumour is running short of the requirement, leading to areas of 

central necrosis formation and it is commonly attributed to be 

responsible for bleed inside metastatic deposit. Even structural 

disintegration of tumor vessel is also another important factor. 

The endothelial proliferation along with microvasculature of 

glioblastoma disposes a network of dilated, and sinusoid with 

thin wall. [17] These microvasculature can undergo to 

progressive thrombosis, which can cause tumor infarction thus 

increasing tendency of bleed. Kreth et al [8] postulated 

vascular proliferation and sinusoidal structure was noted in the 

tumour as well as in the widespread surrounding reasons in the 

higher grade glioma, these pathological factors may be 

responsible for similar delayed hematoma formation as 

observed in our case also, detected on seven days following 

the biopsy. 
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Kulkarni et al [20] advocated, asymptomatic cases, who 

underwent biopsy of intracranial lesion can be discharged on 

the same day of biopsy procedure, where post -biopsy CT scan 

have no evidence of hematoma, while, Field et al [3] advised 

overnight hospital observation after biopsy is must even in 

those cases carried no evidence of bleed in the CT scan head 

carried out in the post biopsy period. The post biopsy scan in 

our case did not showed evidence of hematoma; she was 

discharged after two days of hospital stay following the biopsy 

procedure. Unusually our patient developed late neurological 

deterioration on seventh postoperative days. There was no 

evidence of coagulation disorder, head injury, seizure or 

hypertensive episode after biopsy. So our recommendation is 

for regular monitoring by local physician and for constant 

vigilance for at least one week period following biopsy is must 

as over a week period, patient can develop delayed 

post-biopsy intracerebral bleed and regular follow-up 

thereafter. 

4. Conclusions 

In patients harbouring intracranial malignancy and developing 

fresh neurological worsening even after one week, who 

underwent biopsy procedure, delayed hematoma formation 

should also be kept as rare but very important cause. 

Neuroimaging study must be carried out to exclude such bleed, 

if present, which may require urgent microneurosurgical 

evacuation; otherwise delay may lead to catastrophic 

neurological worse outcome. An urgent imaging study is 

advised to ascertain the exact cause and tailored made 

treatment planning should be instituted at the earliest 

opportunity to provide good neurological as well as clinical, 

and functional outcome. 
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