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Case Report
Three-dimensional computed  
tomography reconstruction-guided stereotactic  
aspiration of pontine hemorrhage: a case report
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Abstract: A 40-year-old male experienced several episodes of vomiting with progressing paralysis. A CT scan showed 
the presence of a 9.8 ml pontine hematoma (PH). The patient became comatose approximately 2 hours after onset. 
Pending three days of conservative treatment to manage hemostasis and pre-existing high blood pressure, the 
patient underwent 3D CT reconstruction-guided stereotactic aspiration of 6.8 ml of dark clotted blood. The patient 
regained consciousness approximately 3 weeks later and a follow-up CT scan showed that the remains of the 
hemorrhage (approximately 3.0 ml) were completely absorbed. After hyperbaric oxygen treatment and rehabilita-
tion therapy, the patient recovered from the episode albeit with limited speech and the ability to walk with the use 
of rehabilitation equipment. The use of 3D CT reconstruction imaging is extremely helpful in pinpointing the exact 
location as well as accurately calculating the volume of a brainstem hemorrhage. These data are critical for neuro-
surgeons in deciding whether a patient is a good candidate for evacuation of the hemorrhage via stereotactic aspi-
ration. To the best of our knowledge, this is the first report in the English-language literature of a three-dimensional 
CT reconstruction-guided stereotactic aspiration of PH. 
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Introduction

Computed tomography (CT)-guided stereotac-
tic aspiration has been used in treatment of 
brain hematomas since 1987 [1]. More recent-
ly, CT-guided stereotactic aspiration has been 
utilized for the treatment of brainstem lesions 
[2-4] and PHs [5, 6]. In cases where certain 
regions of the brain are more difficult to access 
(eg, targeting the foramen ovale in trigeminal 
neuralgia), standard stereotaxis has been suc-
cessfully combined with three dimensional (3D) 
CT reconstruction [7]. Here, we report a case of 
a 40-year-old male who presented to our hospi-
tal Emergency Room with sudden unconscious-
ness approximately two hours after experienc-
ing an emotional event.

Case report

A 40-year-old male experienced several epi-
sodes of vomiting with progressing paralysis. 
An emergency CT scan was performed and 

showed a pontine hematoma which involved a 
high density shadow in brainstem (pons) areas 
and no midline shift (Figure 1). After the onset, 
the patient vomited a number of times, but 
there was no observation of seizures or epi-
sodes of incontinence. He was unable, howev-
er, to move his limbs. Medical history was sig-
nificant for untreated hypertension of 3 years’ 
duration with blood pressure as high as 
190/110 mmHg. Upon hospital admission, 
physical examination revealed a body tempera-
ture of 39°C, respiration rate of 24 breaths/
minute, blood pressure 220/140 mmHg, and 
pulse rate of 110 beats/minute. The patient 
was moderately comatose with closed eyes and 
inability to speak; however, he did respond to 
pain by flexion and his Glasgow Coma Scale 
(GCS) score was 6. Pupils were bilaterally pin-
point (diameter of 2.0 mm), medially fixed, and 
unresponsive to light. There were no autono-
mous activities of the limbs and the Babin- 
ski’s reflex was bilaterally positive. The patient 
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Figure 1. CT images of the pontine hemorrhage before operation. A, B: CT 
scans showing the pontine hemorrhage (white arrows).

Figure 2. CT images for stereotactic operation. A: Coronal image; B: Sagittal 
image; C, D: Axial images showing the pontine hemorrhage (white arrows).

underwent an emergency tracheotomy under 
local anesthesia on the day of admission. After 
hemostasis, blood pressure management, and 
conservative treatment for three days, a CT 
scan showed no increase in the volume of the 
hematoma. 

Four days post admission, the patient under-
went stereotactic hematoma aspiration surgery 
at the request of his family via a Komai 
CT-guided stereotactic apparatus. Before the 
operation, the patient’s head was fixed in a ste-
reotactic head frame. The CT thin-slice (0.625 
mm) scans and 3D CT reconstruction images 
measured the hematoma volume at 9.8 ml 
(Figures 2-4). The patient was placed in a 

supine position. An intracranial 
point was determined by mea-
suring 4 cm from the midline in 
the direction of the left occipi-
tal nodes. A single burr hole 
was drilled in the skull to allow 
access to the hematoma with 
a 2 mm puncture needle. The 
needle was slowly guided 
through the tentorium to the 
target site. The neurosurgeon 
used a syringe along the long 
axis of the hematoma to slowly 
aspirate 6.8 ml of dark red 
non-clotting blood. The follow-
ing day, a CT scan of the  
head showed a substantially 
reduced hematoma volume 
(Figure 5). 

One week after surgery, the 
patient’s condition was notably 
improved. His body tempera-
ture ranged between 37°C to 
38°C and he could open his 
eyes. His bilateral pupils were 
round with diameter of 2.0 mm 
and sensitive to light. Hy- 
perhidrosis had resolved and 
his limbs were without autono-
mous activities and bilateral 
Babinski’s pathology was neg-
ative. The CT thin-slice (0.625 
mm) scans and 3D CT recon-
struction images showed a 
decreased hematoma volume 
(3.0 ml) one week post-opera-
tion (Figures 6-8). Two weeks 

after surgery, the patient could open his eyes 
and respond physically to verbal commands. 
His limb muscle strength was grade 2. Three 
weeks after the procedure, the patient regained 
consciousness and a follow-up CT scan one 
week later (one month after the operation) 
showed that the hematoma was completely 
absorbed. Hyperbaric oxygen treatment was 
provided for 8 months and the patient under-
went rehabilitation for 24 months. By the 3-year 
follow-up visit, the patient was conscious, had 
regained the ability to speak a few words, and 
could walk with the aid of equipment in the 
rehabilitation clinic. He experienced diplopia 
and his Glasgow Outcome Score (GOS) was 3.
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Figure 3. 3D CT reconstruction images of pontine hemorrhage before ste-
reotactic operation. The volume of the hemorrhage was 9.8 cm3. A-C: 3D CT 
reconstruction images of the brainstem and hemorrhage; D: 3D CT recon-
struction image of the hemorrhage.

Discussion

There are many reports about brainstem hem-
orrhages [5, 6, 8-22], including pontine hemor-
rhages [5, 6, 8-16].

The pons is a critical part of the brain that 
serves as the communication and coordination 
center between the two hemispheres of the 
brain as well as aiding in the transfer of ner-
vous system messages between various parts 
of the brain and the spinal cord. Since several 
cranial nerves originate in the pons, PHs can 
result in transient or permanent disabilities 
including issues related to sleep, respiration, 
swallowing, bladder control, hearing, equilibri-
um, taste, eye movement, facial expressions, 
facial sensation, and posture. Although the inci-
dence of spontaneous PH is rare (approximate-
ly 5-10% of all intracranial hemorrhages), the 
diagnosis is highly lethal with an overall mortal-
ity rate of nearly 50% [8, 9]. Uncontrolled hyper-
tension is the primary predisposing factor [10]. 
Additional contributing factors that portend a 
poor prognosis include level of consciousness 
upon hospital admission, extensive intraven-

tricular spread, and the pres-
ence of acute hydrocephalus 
[8]. 

For those patients who man-
age to survive this kind of cere-
bral trauma, outcomes range 
from complete recovery to 
being left with substantial life-
long neurologic impairments 
and physical disabilities. Case 
reports in patients with pon-
tine insults have shown com-
plete recovery in a toddler with 
acute myeloid leukemia and 
central pontine myelinolysis 
who presented with dysphagia, 
quadriparesis, and respiratory 
insufficiency requiring mechan-
ical ventilation [23] to patients 
with inferior olivary hypertro-
phy resulting in rhythmic hyper-
kinesias including ocular myoc-
lonus, symptomatic palatal 
tremor, and synchronous jerks 
of limb muscles [24]. Because 
the pons is Gait dysfunction is 
one of the most disabling 
sequelae of PH with persistent 

abnormalities reported in more than 20% of 
patients [25]. The location of the hematoma 
has also been found to correlate with function-
al outcome (using the GOS). Patients with uni-
lateral tegmental hematomas generally report-
ed better outcomes compared to patients with 
basal or massive hematomas in which the prog-
nosis was typically poor [26].

In the past, a diagnosis of PH was generally 
assumed to be fatal. However, the advent and 
widespread use of CT allows even small hemor-
rhages to be identified, thereby resulting in 
reduced mortality rates [27]. Treatment options 
include emergent stabilization including pro-
tecting the airway and managing hypertension 
and coagulopathies. Surgical evacuation via 
standard open surgical approach (craniotomy) 
and more recently, minimally invasive surgical 
techniques including craniopuncture for clot 
aspiration with stereotactic guidance with or 
without fibrinolytic agents. Advances in the 
fields of stereotactic surgery and microsurgery 
have resulted in improved outcomes in patients 
with PH [27]. A CT-guided stereotactic approach 
has been used safely and effectively to treat 
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Figure 4. 3D CT reconstruction images on transparent background processing of skull, pons (blue area), and hemor-
rhage (red area) before stereotactic operation. A: View from the left side of head; B: View from the right side of head; 
C: View from the back of head; D: View from the front of head.

Figure 5. CT images of pontine hemorrhage one day after stereotactic op-
eration. A-D: CT scans showing the pontine hemorrhage (white arrows).

patients with intracerebral hemorrhages [11] 
and PHs [5], as well as in patients with cerebral 
targets that are difficult to access, ie, foramen 
ovale [7]. While controlled studies are still 
needed, an international group of neurologists 

and neurosurgeons with the 
goal of studying functional 
recovery and developing new 
medical and surgical treat-
ments to facilitate improved 
clinical outcomes in patients 
with spontaneous intracere-
bral hemorrhages hypothesize 
that “minimally invasive tech-
niques, including clot aspira-
tion with stereotactic guid-
ance, may give better re- 
sults with improved clinical 
outcomes compared with stan-
dard open surgical approach-
es” [11]. Combining the stereo-
tactic approach with a 3D CT 
reconstruction model is likely 
to be of substantial benefit to 
help neurosurgeons more ac- 
curately visualize the exact 
location and volume of the 
hematoma. 

Surgical therapy is not yet 
standard in patients with PH 
and the efficacy of surgical 
intervention is debatable. How- 

ever, several studies and case reports have 
shown positive outcomes [9]. Until there are 
larger controlled comparative clinical trials, the 
decision to utilize surgical evacuation of PHs 
should be guided by individual patient charac-
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Figure 6. CT images of pontine hemorrhage one week after stereotactic 
operation. A-D: CT scans showing the pontine hemorrhage (white arrows).

Figure 7. 3D CT reconstruction images of pontine hemorrhage one week 
after stereotactic operation. The volume of the hemorrhage was decreased 
to 3.0 cm3. A-C: 3D CT reconstruction images of brainstem and hemorrhage 
(white arrows); D: 3D CT reconstruction image of the hemorrhage.

teristics at presentation and 
proximity to specialized cen-
ters with neurosurgeons who 
are highly skilled in suboccipi-
tal craniotomy or craniectomy 
and/or CT-guided stereotactic 
aspiration [27].

Conclusions

The use of 3D CT reconstruc-
tion imaging is extremely help-
ful in pinpointing the exact 
location as well as accurately 
calculating the volume of a 
brainstem hemorrhage. These 
data are critical for neurosur-
geons in deciding whether a 
patient is a good candidate for 
evacuation of the hemorrhage 
via stereotactic aspiration. As 
concluded by Shitamichi and 
colleagues [5], this patient with 
a PH volume of 9.8 ml at pre-
sentation experienced a good 
outcome following the 3D CT 
reconstruction stereotactic as- 
piration procedure as noted by 
his regained ability to speak, 
although minimally, and walk 
with assistance. 
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Figure 8. 3D CT reconstruction images on transparent background processing of skull, pons (blue area) and hemor-
rhage (red area) after stereotactic operation. A: View from the left side of head; B: View from the right side of head; 
C: View from the back of head; D: View from the front of head. A, C: White arrows indicate the area of the burr hole 
drilled in the skull.
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