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Clinical features and treatment of apoplectic ==
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Abstract

Objective The primary objective of this study was to explore the clinical characteristics of apoplectic intratumoral
hemorrhage in gliomas and offer insights for improving the diagnosis and treatment of this disease.

Methods We analyzed the clinical data of 35 patients with glioma and hemorrhage. There were eight cases of
multiple cerebral lobe involvement, and 22 cases involved a single lobe. Twenty-one patients had a preoperative
Glasgow Coma Scale (GCS) score of =9 and had a craniotomy with tumor resection and hematoma evacuation after
undergoing preoperative preparation. A total of 14 patients with GCS <9, including one with thalamic hemorrhage
breaking into the ventricles and acute obstructive hydrocephalus, underwent craniotomy for tumor resection after
external ventricular drainage (EVD). One patient had combined thrombocytopenia, which was surgically treated after
platelet levels were normalized through transfusion. The remaining 12 patients received immediate intervention in
the form of craniotomy hematoma evacuation and tumor resection.

Results We performed subtotal resection on three tumors of thalamic origin and two tumors of corpus callosum
origin, but we were able to successfully resect all the tumors in other locations that were gross total resection
Pathology results showed that 71.43% of cases accounted for WHO-grade 4 tumors. Among the 21 patients with

a GCS score of > 9, two died perioperatively. Fourteen patients had a GCS score <9, of which eight patients died
perioperatively.

Conclusions Patients with a preoperative GCS score >9 who underwent subemergency surgery and received
aggressive treatment showed a reasonable prognosis. We found their long-term outcomes to be correlated with the
pathology findings. On the other hand, patients with a preoperative GCS score <9 required emergency treatment and
had a high perioperative mortality rate.
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Introduction

Glioma is the most common intracranial malignant
tumor. Among these, some tumors, especially high-
grade gliomas, often present with coexisting apoplectic
intratumoral hemorrhage. They have an acute onset, are
severe in most cases, and are easily misdiagnosed, pos-
ing significant challenges in the diagnosis and treatment
of the disease. There are only a few current studies of the
disease, mostly described as case reports or addressed
radiographically [1-3].

In this paper, we examined data from 35 cases of
patients who underwent surgery at the Air Force Medi-
cal University and were diagnosed in the pathology
investigations as having definite gliomas complicated
by apoplectic intratumoral hemorrhage (AIH) between
August 2010 and August 2023. We analyzed the clinical
features based on a review of the relevant literature and
summarized the treatment experience. This study was
approved by the ethics committee of the hospital, and
consent was obtained from the patient’s family. The study
received the approval of the institutional review board of
the Tel Aviv Medical Center. We have presented the lit-
erature review and our insights on the management of
these lesions in the following sections:

Materials and methods

Clinical data

We examined the clinical data of 35 patients with apo-
plectic intratumoral hemorrhage of glioma (AIHG) diag-
nosed by pathology who were admitted to the Tangdu
Hospital affilitaed Air Force Medical University between
August 2010 and August 2023. There were 18 males
and 17 females. The age range was 11-73 years, with a
mean of 59.14 years. Six patients in this group had a his-
tory of previous glioma resections, and the remaining 29
patients were diagnosed for the first time.In this group,
3 patients were complicated with hypertension, and 1
patient underwent mastectomy 8 years ago. The remain-
ing patients had no history of systemic diseases. Among
the patients in this group, 1 patient had thrombocytope-
nia and underwent surgery after platelet transfusion to
the normal range. None of the patients took aspirin, war-
farin and other anticoagulants.

Clinical features

The chief complaints at the time of admission for this
group of patients were as follows: 18 patients reported
a sudden-onset headache with nausea and vomiting;
11 patients had sudden exacerbations with a previous

history of headache; four patients reported sudden head-
aches with limb or speech dysfunction on one side; and
two patients had sudden seizures.

We used the Glasgow Coma Scale (GCS) after intratu-
moral hemorrhage of glioma to describe the consciousness
level of this group of patients [4]. Within 24 h of onset, 21
patients were lucid and had a Glasgow Coma Scale (GCS)
score of =9; one patient suffered a tumor hemorrhage
again during preparation, and she was unconscious with
a GCS score of <9 points, requiring emergency surgery.

Among the 14 patients who were unconscious within
24 h of admission and had a GCS score less than 9, one
patient with a cystic glioma and hemorrhage under-
went external drainage through cystic fluid puncture.
This patient regained lucidity and recovered to a state of
wakefulness, achieving a GCS score of 15. Subsequently,
elective surgery was performed.

There were 21 patients with a preoperative GCS
score of 29 points and 14 patients with a GCS score of
<9 points. We used the Karnofsky Performance Scale
(KPS) to evaluate health status after glioma resection
[5]. The calculation of GCS scores and Karnofsky Perfor-
mance Scale (KPS) scores was conducted using informa-
tion available in the medical case files. KPS scores were
assigned either based on the provider’s report or retro-
spectively by one of the researchers, relying on informa-
tion extracted from the medical records.

Preoperative imaging

All patients in this study underwent cranial CT preop-
eratively, which revealed clumps or scattered hyperdense
hemorrhagic foci with heavy edema surrounding the
hemorrhagic foci. All lesions were found to be supra-
tentorial, with infiltration in multiple lobes in 8 cases,
temporo-parietal in 4 cases, parieto-occipital in 2 cases,
fronto-temporal insula in 1 case, and fronto-parietal in 1
case. There were 22 patients with a single-lobe involve-
ment, including 11 with frontal, 7 with temporal, 3 with
parietal, and 1 with occipital lobes. Three cases had a
tumor of thalamic origin, and in two cases, the origin
was in the corpus callosum. Tumor hemorrhages broke
into the ventricular system in 5 cases and formed acute
hydrocephalus in 1 case. Among them, one case of cystic
glioma with hemorrhage showed hemorrhage in the cav-
ity of the tumor capsule; the lower part was high-density
blood, and the upper part was low-density cystic fluid.
The rest were solid gliomas with apoplectic intratumoral
hemorrhage (AIH).
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Among the patients in our cohort, 19 underwent cra-
nial MR plain+contrast-enhanced scanning. Irregular
shape of hematoma, uneven density, and relatively diffuse
hemorrhage were seen, enhancing obvious tumor lesions
were seen on enhanced cranial MR, and peritumoral
edema was obvious. In 1 patient with intraventricular
hemorrhage, a whole brain angiogram was performed,
and the vessels showed no abnormalities.

Diagnosis and treatment

There were 5 patients who were initially diagnosed in
primary hospitals with “intracerebral hemorrhage’, of
whom 1 received conservative treatment, 2 underwent
external drainage of hematoma by hematoma puncture,
and 2 others underwent craniotomy hematoma evacua-
tion+decompressive debridement of the bone flap. Of
these 5 patients, 3 had second hemorrhages, 1 patient
had postoperative headache without remission and
underwent a cranial MRI that indicated glioma, and 1
patient with a skull defect needed to have cranial defect
repair. All of them were admitted to our department for
further treatment and subsequently diagnosed as having
AIH. The other 30 patients in our study were first diag-
nosed with AIH in our hospital.

Twenty-one patients with a preoperative GCS of 29
points were admitted and received symptomatic treat-
ment including dehydration, prevention of epilepsy, and
hemostasis, among other interventions. They under-
went a comprehensive examination that included
plain+enhanced cranial MRI, and surgery was per-
formed as soon as possible. Surgical flaps and approaches
were routinely planned as per the tumor site. The extent
of the tumor was determined as per the imaging data
and localized under intraoperative ultrasound guidance
and microscopic view. We attempted a total resection of
the tumor based on the objective of protecting the integ-
rity of the normal surrounding functional areas. In our
procedures, intraoperative ultrasonic exploration was
employed to confirm the absence of tumor residue while
simultaneously addressing the removal of hematoma
and contused brain tissue. Close attention was given to
hemostasis, ensuring the successful completion of the
surgery. Notably, in this cohort, all bone flaps were rou-
tinely repositioned during the initial craniotomy, except
in cases where such flaps had been previously excised
prior to surgery.

In the study cohort, there were 14 patients who had a
preoperative GCS of <9 points. One patient who had an
acute obstructive hydrocephalus due to a thalamic hem-
orrhage breaking into the ventricle underwent ventricular
puncture and external drainage, and then a craniotomy
to remove the tumor and hematoma. One patient with
thrombocytopenia was treated with a platelet transfusion
to bring the counts back to normal and then underwent

Page 3 of 13

surgery. The other 12 patients underwent emergency cra-
niotomy procedures for hematoma evacuation and tumor
resection.

The decision to perform decompressive craniectomy
was determined by assessing both preoperative pupil-
lary response and intraoperative intracranial pressure.
If, prior to surgery, there was dilation of one pupil and
high intracranial pressure, a decompressive craniectomy
was performed. Three patients underwent glioma resec-
tion+hematoma evacuation+decompressive craniec-
tomy. Tracheotomy was performed for patients in coma
and those with difficulty in expectoration after the sur-
gery. A total of eight patients underwent tracheotomy
procedures.

Statistical analysis

We used SPSS 26.0 software for statistical analysis. Com-
parisons between groups were done using the Chi-square
test.

Results

Surgical findings

In all the initial surgeries, we observed higher intraop-
erative intracranial pressure, with the exception of the
following four cases: one patient who had undergone
external drainage via ventricular puncture before surgery,
one who had undergone external drainage via cyst cav-
ity puncture, and two who had undergone craniotomy
with hematoma evacuation and decompressive craniec-
tomy. Evident within these observations is the presence
of dark red blood clots or liquefied dark red blood within
the tumor. Microscopically, a solid part of the tumor with
a distinct texture from the surrounding normal brain tis-
sue was observed. We performed a subtotal resection on
three tumors of thalamic origin and two of corpus callo-
sum origin, and the remaining parts of the tumor were
completely excised with no residual mass left behind.

Pathology results

Pathology results for this group of patients revealed
the following types of tumors: 1 oligodendroglioma of
WHO-grade 2; 4 oligodendrogliomas of WHO-grade
3; 5 astrocytomas of WHO-grade 3; 23 glioblastomas;
and 2 gliosarcomas. WHO-grade 4 tumors accounted
for 71.43%. Eight patients had recurrent glioma, and
among them, 1 case was diagnosed as oligodendroglioma
grade 2 in the first surgical pathology evaluation, and
the pathological result after recurrence was anaplastic
oligodendroglioma grade 3. Two cases were astrocy-
toma grade 2, and the pathology results were glioblas-
toma after recurrence. One case of oligodendroglioma
was of WHO-grade 3, and the pathology diagnosis was
glioblastoma after recurrence. One case of astrocytoma
was of WHO-grade 3, and the pathology results were
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unchanged after recurrence. Two cases of glioblastomas
and one case of gliosarcoma had no pathological changes
after recurrence.

Complications and prognosis

We classified deaths resulting from any complications
caused by surgery-related factors within one month of
surgery as surgery-related deaths [6]. In this cohort, there
were 21 patients with a preoperative GCS score of >9,
and 2 died perioperatively. Another patient in postopera-
tive coma due to thalamic glioma, died of a pulmonary
infection. The other death was of a patient with frontal
lobe glioma who developed rebleeding after surgery and
required a secondary surgical craniotomy to remove the
hematoma and decompressive debridement of the bone
flap, but it was not lifesaving.

The remaining 19 cases were successfully treated and
discharged with an average KPS score of 80.53 (ranging
from 40 to 90) (Table 1). Among the 14 patients with a
preoperative GCS score of <9, 8 died perioperatively due
to prolonged coma in all cases. Among them, 7 patients
developed pulmonary infections, and 1 patient had an
intracranial infection, ultimately leading to systemic mul-
tiple organ failure. The remaining 6 patients managed to
survive the perioperative period, with an average KPS
score of 61.67 (ranging from 40 to 90) (Table 2). The peri-
operative mortality in the group with a preoperative GCS
score of >9 was significantly lower than that in the group
with a GCS score of <9 (P=0.02).

We classified gliomas originating from the thalamus or
corpus callosum as deep-seated gliomas. In our series,
3 patients with thalamic origin and 2 patients with cor-
pus callosum origin underwent major partial resection.
Among them, 3 died perioperatively, while the other 2
patients died three months after surgery.

Postoperative treatment and follow-up
Among the patients with a preoperative GCS score of =29
points, 19 patients were cured, and the pathology results
were as follows: there were 11 cases of glioblastoma, 1
case of gliosarcoma, 5 cases of anaplastic astrocytoma
of WHO-grade 3, and 2 cases of anaplastic oligodendro-
glioma of WHO-grade 3. Among them, 14 received post-
operative concurrent chemoradiotherapy (temozolomide
and bevacizumab), and five did not undergo subsequent
treatment. As of date, there were 14 deaths (one of which
recurred 12 months after surgery and the patient died
three months after the second surgery), with a mean sur-
vival time of 11.57 months (2—-26 months); five patients
are alive, among whom one relapsed and four are recur-
rence-free, with a mean follow-up time of 13 months
(4—36 months) (Table 1).

Of the 14 patients with a preoperative GCS score of
<9, 6 were cured, and the pathology results were 4 cases
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of glioblastoma, 1 case of gliosarcoma, and 1 case of oli-
godendroglioma of WHO-grade 2. As of date, 5 of them
with high-grade glioma died without postoperative radio-
therapy or chemotherapy (2 of them underwent a sec-
ond surgical resection after tumor recurrence; 1 patient
died during the perioperative period due to recurrence 3
months later; 1 patient had a recurrence 2 months later
and underwent a reoperation but died 5 months after the
second operation). The mean survival time was 4 months
(2-8 months). One patient with oligodendroglioma of
WHO-grade 2, who received comprehensive treatment
after surgery, has survived for 29 months without recur-
rence (Table 2).

lllustrative cases

Case 1 A 72-year-old female patient was admitted to the
emergency department due to “headache, nausea, and
vomiting with unconsciousness for 6 hours’;, a skull CT
(Fig. 1A) showed right temporo-parietal apoplectic intra-
tumoral hemorrhage of glioma. The physical examination
findings were as follows: GCS score of 7, bilateral pupils of
equal size, about 3.0 mm in diameter, slow reflexes to light
stimulation. In the emergency department, craniotomy
tumor resection and decompressive removal of the bone
flap were performed, and after the operation, the patient
was conscious. A review of the cranial MRI showed total
resection of the tumor (Fig. 1B). The pathology results
showed gliosarcoma of WHO-grade 4 (Fig. 1C).

The patient was discharged without radiotherapy or
chemotherapy. Two months postoperatively, the patient
was readmitted to the hospital due to “headache with
unconsciousness for 1 day” The physical examination
findings were as follows: GCS score of 4; left pupil diame-
ter 3.0 mm; right pupil diameter 4.0 mm; and no response
to light stimulation. A CT scan of the skull (Fig. 1D)
showed a recurrent right temporo-parietal tumor with
apoplectic intratumoral hemorrhage. Because of the high
malignancy of the tumor and its rapid recurrence, family
members hesitated but later opted for surgery 48 h after
the onset. We performed a tumor resection and hema-
toma evacuation, and intraoperatively, we observed that
the tumor blood supply was rich. Intraoperative blood
loss was 1600 ml. The tumor was completely resected.

Postoperative review head CT (Fig. 1E) showed that the
right temporoparietal glioma was totally removed and
the midline shift was reduced when compared with the
condition prior to surgery. The pathology result revealed
gliosarcoma. After the operation, the patient continued
to be comatose, and the condition was complicated by
a pulmonary infection. A tracheotomy was done, and
the patient was put on ventilator-assisted breathing and
other symptomatic treatment. The patient remained in
the same condition without improvement. Twenty days
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after the operation, the family members chose not to
continue further treatment, and the patient died.

Case 2 A 54-year-old male was admitted to the hospital,
reporting a one-week history of headache that had wors-
ened over the past day. Skull CT imaging (Fig. 2A) revealed
a left frontal mass characterized by a complex density
shadow. The imaging suggested the need to consider pos-
sibilities such as glioma and a neutral cerebral hemor-
rhage associated with stroke. Serial cranial MRI plain scan
(Fig. 2B)+enhancement (Fig. 2C) revealed the following
findings: an abnormal signal shadow in the left lobe with
significant local enhancement, indicative of a glioma with
apoplectic intratumoral hemorrhage. The GCS score was
15 points. Subsequently, the patient underwent a craniot-
omy for tumor resection and hematoma evacuation. Post-
operatively, the patient was lucid, and a review of the skull
CT (Fig. 2D) and MRI (Fig. 2E) showed a total resection
of the tumor. The pathology results (Fig. 2D) indicated an
oligodendroglioma of WHO-grade 3. The patient received
postoperative chemoradiotherapy. Currently, the patient
is in good health overall with a KPS score of 90, and at
the 9-month follow-up, there were no signs of recurrence.

Case 3 A 50-year-old male visited a nearby hospital due
to the sudden onset of a headache accompanied by nausea
and vomiting that lasted for four hours. The researcher
assessed the GCS score at 11 points. A CT scan of the
head (Fig. 3A) revealed a left temporoparietal hemorrhage
with perihematomal edema. An emergency craniotomy
hematoma evacuation was performed under anesthesia.
Twelve hours post-surgery, the patient remained uncon-
scious, and a review of the head CT (Fig. 3B) revealed
bleeding in the surgical area. Subsequently, an additional
craniotomy was performed for hematoma evacuation and
decompressive removal of the bone flap. A postoperative
review of the head CT on day 1 (Fig. 3C) indicated a suc-
cessful evacuation of the hematoma and absence of the
bone flap. Following the procedure, the patient regained
consciousness and reported relief from the headache.
However, after 20 days of conservative treatment, the
patient once again presented with headache symptoms.
A review of the head CT (Fig. 3D) showed unresolved
edema of the brain tissue in the surgical area, with signs
of possible new organisms. Following this, the patient
was transferred to our hospital and underwent a cranial
MRI scan (Fig. 3E), which revealed a large abnormally
enhancing focus in the left temporoparietal cluster. We
considered glioblastoma as a possible diagnosis. Fol-
lowing thorough preoperative preparation, the patient
underwent a resection of the left temporoparietal glioma.
A postoperative review of the cranial MR (Fig. 3F) con-
firmed a complete resection of the tumor. Postoperative
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pathology (Fig. 3G) confirmed the diagnosis of glioblas-
toma, WHO grade 4.

The patient received concurrent chemoradiotherapy
as per the treatment plan. Four months post-surgery, a
follow-up cranial MR scan (Fig. 3H) indicated a potential
recurrence of the tumor. To address this, chemotherapy
with temozolomide combined with bevacizumab was
initiated. Four months later, a review of the cranial MR
(Fig. 3I) showed the disappearance of the left temporo-
parietal tumor. Nine months after surgery, the patient
remained in a stable general condition with no signs of
recurrence. Chemotherapy with a combination of temo-
zolomide and bevacizumab was continued.

Discussion

Clinical manifestations

Glioma complicating neoplastic hemorrhage is a rela-
tively uncommon occurrence, with an incidence of
approximately 3.7-7.2% among all patients with glioma
[4]. This phenomenon is primarily associated with glio-
mas characterized by rapid growth, higher malignancy,
and abundant blood supply, especially high-grade glio-
mas and oligodendrogliomas [6-8]. Within this patient
cohort, pathology findings identified the majority of the
tumors as WHO-grade 4 glioblastoma, consistent with
reports in the existing literature. Previous studies have
indicated that glioblastomas are mostly located in the
cerebral hemispheres, with rare occurrences in the spi-
nal cord and thalamus and even rarer instances in the
cerebellum [9]. The data from this group of patients are
similar to this trend, with all patients with glioblastoma
harboring tumors located in the cerebral hemispheres or
thalamus.

Currently, it is widely believed that the main causes
of AIH in brain tumors can be attributed to the follow-
ing factors: The hemorrhage risk in higher-grade brain
tumors is related to malignancy, characterized by rapid
tumor cell proliferation, vascular invasion, neovascu-
larization, and necrosis [10]. Conversely, in low-grade
tumors, the etiology of hemorrhage may be related to
structural abnormalities and specific vascular architec-
ture of tumor vessels [11].

Due to the tumor’s high malignancy and fast growth,
most patients experience a combination of symptoms
related to high cranial pressure. They often have a history
of intermittent cephalalgia. However, if a patient pres-
ents with comorbid glioma and apoplectic intratumoral
hemorrhage, along with a significant increase in cranial
pressure, the onset is typically acute, and the condition is
severe. In such cases, emergency admission to the hospi-
tal is typically warranted.
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Fig. 1 (A) The CT of the head after admission, which suggests a right parietal space-occupying lesion with hemorrhage and about a 2 cm shift of the
center to the left. (B) After admission, an emergency tumor resection +hematoma evacuation +decompressive operation with an osteotomic flap were
performed, after which the head CT was reviewed. The midline gyrus is visible, and no tumor or hematoma residue is observed. (C) Postoperative re-
examination cranial MR showing right parietal glioma postoperative, no residue. (D) Postoperative pathology findings: gliosarcoma. (E) Two months post-
surgery, the repeat head CT shows visible tumor recurrence and hemorrhage. (F) CT of the head showing postoperative change in resection of recurrent

glioma, basic midline gyration

Differential diagnosis

Glioma with apoplectic intratumoral hemorrhage is
sometimes easily misdiagnosed as simple hypertensive
cerebral hemorrhage or cerebral vascular malformation
hemorrhage, thus delaying appropriate treatment. Cra-
nial CT scans are mostly used to help differentiate the
apoplectic intratumoral hemorrhage of gliomas from
simple intracerebral hemorrhage [12]. The location of gli-
omas combined with hemorrhage is identified using the
location of the tumor, and hypertensive cerebral hemor-
rhages are typically located in the basal ganglia.

The characteristics of glioma with hemorrhage diag-
nosed using a CT scan were: (1) The location of the
hematoma could be localized with the site of the tumor
and was mostly situated in the cerebral lobes. (2) Hem-
orrhage foci showed uneven density or irregular shape.
(3) Peritumoral edema did not coincide with the dura-
tion of edema induced by intracerebral hemorrhage,
and cerebral edema could occur after hemorrhage from
a tumor stroke, which is referred to as tumoral edema
[12]; Hypertensive ICH generally presented with edema
three hours after hemorrhage, which peaked at 48 h and

subsequently resolved gradually. (4) The tumor body,
necrosis foci, and enhancement of the posterior tumor
wall or the occurrence of enhancement of the tumor
body could be observed on the side of the hemorrhage.
(5) In a glioma-related stroke, even small hemorrhages
can have a significant space-occupying effect, often caus-
ing a midline shift and compression of the cerebral ven-
tricles. Even after blood absorption, there could still be a
significant space-occupying effect, considering the cyto-
toxic brain edema related to the tumor. In cases of hyper-
tensive intracerebral hemorrhage, the edema tended to
reduce after absorption of the treated hematoma.

While MRI is popular due to its good tissue resolu-
tion and is considered superior to CT for localizing and
visualizing gliomas with hemorrhage, it is particularly
valuable for the differential diagnosis of this disease [13].
Patients within this category should undergo cranial
MRI with gadolinium enhancement, provided their clini-
cal condition allows for undergoing the procedure. This
imaging modality can help reveal both tumor signs and
signs of hematoma, as well as identify heterogeneous
enhancement in the non-hemorrhagic portion of the
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Fig. 2 (A) Head CT after onset of symptoms in the patient shows a visible left frontal lobe space-occupying lesion with apoplectic intratumoral hemor-
rhage; to consider glioma complicated hemorrhage. (B) Preoperative cranial MRI T1 phase. (C) Postoperative MRl enhancement. (D) Postoperative CT of
the head showing total resection of the tumor with midline gyration. (E) Postoperative MRI of the head showing the tumor is totally resected without any
residue. (F) Postoperative pathology results showing anaplastic oligodendroglioma of WHO-grade 3

tumor. Such enhancements can distinguish the tumor
from a simple intracranial hematoma and guide the opti-
mal extent of surgical resection.

The focus of our study cohort was on patients in pri-
mary hospitals. Five patients were initially diagnosed
with only intracerebral hemorrhage in primary hospitals,
and they were treated according to this diagnosis. How-
ever, their high cranial pressure could not be relieved.
Upon undergoing a cranial MRI, these patients were
found to have glioma with hemorrhage. This highlights
the importance of an accurate preoperative diagnosis.

Furthermore, one patient in our cohort had a brain
hemorrhage that extended into the ventricular system.
Head CT scans indicated that peritumoral edema was
not apparent, and angiography ruled out arteriovenous
malformation as the cause of the hemorrhage. Finally, a
cranial MRI was performed to establish a definitive diag-
nosis. The small size of this particular tumor type had
not yet caused obvious space-occupying effects. In other
words, the hemorrhage occurred in ruptured vessels,
and this could have easily been misdiagnosed. This sce-
nario also reflects the higher malignancy of this class of
tumors, as necrosis had already occurred in the core part

of the tumor or the vessel wall had been invaded, result-
ing in hemorrhage.

As a result, it is imperative that patients with intracere-
bral hemorrhage in uncommon locations undergo cranial
MRI with plain and contrast-enhanced examinations. To
avoid misdiagnosis, cerebrovascular disease and hyper-
tensive intracerebral hemorrhage should be ruled out
first. If the challenge of accurate identification persists,
then choline PET/CT can be considered, as it has a high
value in differential diagnosis [14].

Timing of surgery and precautions

If the GCS score is <9, the patient is considered criti-
cally ill and requires immediate surgical management. If
a patient has a GCS score of >9, it warrants a sub-emer-
gency operation, and the patient still requires expedited
preoperative preparation. This is because some patients
can develop successive hemorrhagic events during the
waiting period, which can lead to secondary brain dam-
age and increased morbidity. However, once re-bleeding
aggravates the condition of patients in coma, emergency
treatment is required, and the treatment effect is greatly
reduced. Hence, early intervention is mandated to be per-
formed as far as possible, and our observation with the
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Fig. 3 A Head CT performed two hours after the onset of symptoms reveals a left temporoparietal hemorrhage with perihematomal edema. B: Twelve
hours after the craniotomy hematoma evacuation, the patient remained unconscious, and a follow-up head CT shows a hemorrhage in the operative
area, while the brain tissue in the edema area remains unchanged. C: Subsequent head CT after a secondary craniotomy shows a clean evacuation of the
hematoma. D: Twenty days post-surgery, the head CT indicates the emergence of cerebral edema in the left temporoparietal lobe. E: A cranial enhanced
MRI reveals a space-occupying lesion in the left temporoparietal lobe, indicating a potential high-grade glioma. F: The pathological analysis indicates
a glioblastoma of WHO-grade 4. G: Following the surgical removal of the tumor, a review of the head MRI confirms a complete resection without any
residue. H: Four months after the glioblastoma resection, a follow-up cranial MRI shows in-situ tumor recurrence. I: A cranial MRI, taken after four months
of concomitant temozolomide and bevacizumab treatment, shows the disappearance of the primary recurrent glioma

cohort in this study is consistent with literature reports
[15, 16]. However, there is not much information avail-
able regarding the short-term probability of rebleeding
among patients in this category [15]. In our cohort, one
patient experienced secondary hemorrhages during the
waiting period, which affected the brain function, caused
a coma, and adversely impacted the prognosis.
Obstructive hydrocephalus occurs due to massive
hemorrhage or hemorrhage breaking into the ventri-
cles or compression of the cerebrospinal fluid circula-
tion pathway by the tumor and hemorrhage in some

patients with glioma stroke, and the condition deterio-
rates quickly, necessitating urgent surgical management.
In our patients, fluid planes were visualized in the cystic
glioma cavity with hyperdense blood in the lower half
and hypodense fluid in the upper half, which are typical
imaging findings of cystic glioma with hemorrhage. In
this category of cystic gliomas with hemorrhage, patients
require urgent surgical intervention to relieve the her-
niation. Additionally, bedside ventricular puncture with
external drainage is feasible, taking care to ensure that
the solid part of the tumor is avoided during the puncture
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and the cystic fluid is gradually released to avoid induc-
ing rebleeding. Before the procedure, the patient’s fam-
ily should be informed about the associated risks, such as
puncture failure, successive hemorrhages, and so on.

However, in cases of solid gliomas complicated by
hemorrhage and critical illness, hematoma puncture and
external drainage are generally not recommended; an
emergency craniotomy with hematoma evacuation and
tumor resection are necessary. If intraoperative tumor
tissue is not discernible and intraoperative frozen defini-
tive pathology is feasible, it is used to decide the extent of
surgical resection. If the tumor has a clear boundary with
surrounding normal brain tissue that can be clearly dis-
cerned microscopically, the gross total resection is then
routinely sent for pathology examination.

Intraoperative ultrasound probing can also be used
to locate tumor tissue and better guide the extent of
resection [17]. Intraoperative evacuation of hematoma,
complete resection of tumor tissue, protection of vital
neurological function, and adequate intracranial decom-
pression are extremely important for the prognosis of
patients [18, 19]. Because most cases in this category
were high-grade gliomas in our cohort, the extent of
resection was slightly extended when necessary. The
decision on whether to refund or discard a bone flap is
based on the patient’s preoperative consciousness and
intraoperative cranial pressure. Decompression of the
bone flap, if necessary, proves advantageous in the post-
operative management of critically ill patients and can be
life-saving for patients who are critically ill [20].

If a patient presents with tumor recurrence, reop-
eration can still prolong patient survival as long as the
patient’s overall condition is satisfactory, especially if
the patient is less than 60 years old and the KPS score is
greater than 70 [21, 22]. In our cohort, there were three
patients with glioma recurrences who underwent sec-
ond surgeries. These included a patient with a preopera-
tive GCS score of <9 who died perioperatively; two other
patients, who both had a preoperative GCS score of 29
points, were discharged uneventfully, and their survival
was prolonged.

Subsequent treatment after surgery

Postoperative interventions were based on the pathol-
ogy results and included routine radiotherapy and che-
motherapy. Chemotherapy was administered with a
single-agent temozolomide regimen or a regimen of
temozolomide plus bevacizumab. The combination of
temozolomide and bevacizumab has been reported to
have better efficacy and safety in the treatment of high-
grade gliomas [23—25]. One patient in our cohort experi-
enced tumor recurrence after single-agent chemotherapy
with temozolomide. We followed this with two months
of chemotherapy combined with bevacizumab, and the
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recurrent tumor disappeared, indicating that bevaci-
zumab played an important role. In instances involving
larger recurrent tumors, secondary surgical intervention
may be extended as a viable option, provided that the
patient does not present surgical contraindications. Fur-
thermore, the prospect of prolonged survival aligns with
this therapeutic approach.

Prognostic factors

Patients with this category of tumors are doubly bur-
dened due to the combination of high glioma malignancy
and tumor hemorrhage, which poses significant chal-
lenges in treatment. Unfortunately, the majority of these
patients have a poor prognosis and shorter survival.

We consider three factors playing a crucial role in
determining the prognosis. Firstly, the patient’s preopera-
tive state of consciousness is of utmost importance. The
space-occupying effect caused by the size of the tumor
and the volume of hemorrhage, as well as the resulting
damage to brain tissue, determines the patient’s level of
consciousness. Patients with a preoperative GCS score
of 29 tend to have a relatively favorable prognosis. Con-
versely, a preoperative presentation characterized by
severe consciousness disturbance and a GCS score<9 is
generally indicative of an unfavorable prognosis.

Secondly, the location of the tumor and the extent of
resection are important factors influencing the prognosis.
The prognosis is relatively good if the tumor is situated in
a nonfunctional area and is completely excised while the
surrounding vital structures, such as the thalamus, brain
tissue in the functional area, normal peritumoral arter-
ies, and veins, are preserved intact. However, the removal
of gliomas located in deeper regions of the brain, such as
the thalamus and corpus callosum, poses challenges dur-
ing surgery, making total resection difficult. These cases
are associated with a severe postoperative response and
typically have a poor prognosis.

Finally, the pathologic grade of the tumor and subse-
quent treatment options also influence the prognosis.
Subsequent treatments for glioma, such as postopera-
tive chemoradiotherapy, are planned based on the patho-
logical results and the patient’s physical condition. In the
scenario of tumor recurrence, there exists the option to
modify the chemotherapy regimen or alternatively con-
template a reoperation. Nevertheless, owing to the ele-
vated malignancy rate of the tumor, its rapid recurrence,
and the consequential detrimental effect on the confi-
dence of both patients and their families in the treat-
ment process, certain individuals may elect to pursue a
relatively conservative form of elimination therapy sub-
sequent to tumor recurrence. Consequently, the prog-
nosis for the disease in such cases tends to be generally
unfavorable.
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Conclusions

Although rare, apoplectic intratumoral hemorrhage of
glioma (AIHG) has a rapid onset and can result in severe
neurological dysfunction. The dual complications of
glioma and intracerebral hemorrhage pose a challenge
in clinical management. Therefore, in suspected cases
identified through CT scans, a head MRI scan must be
done at the earliest possible time while vital signs are sta-
bilized. Early surgical intervention following a definitive
diagnosis is crucial. Intraoperative procedures should
aim for complete tumor resection, with the removal of
intracranial hematoma as well. Additionally, careful post-
operative management is necessary to ensure successful
recovery during the perioperative period.

For patients with a Glasgow Coma Scale (GCS) score of
29, combining tumor resection with hematoma evacua-
tion can yield treatment outcomes comparable to elective
surgery for gliomas of the same pathological grade. How-
ever, patients with a GCS score<9 will require immedi-
ate surgery to alleviate herniation and remove the glioma.
Unfortunately, these cases often have a poor prognosis.
The overall prognosis of the disease is influenced by
factors such as tumor size, location, site and volume of
hemorrhage, preoperative consciousness status, and his-
topathological findings. Overall, treating this disease is
challenging, with a bleak long-term prognosis.
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