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Introduction

The cerebellum is an important organ that regulates 
movement, emotion, attention and language, but people 
do not pay as much attention to cerebellar infarction as 
cerebral infarction. Cerebellar infarction is rare, and the 
related literature shows that it accounts for about 3% of 
stroke (660 stroke 23426) [1]. The clinical symptoms 
of some cerebellar infarcts are not typical and need the 
help of imaging to diagnose and guide the treatment. 
Although it is realized that the blood supply artery of 
the cerebellum originates from the vertebrobasilar 
artery system, the blood vessels are circuitous, and 
there are relatively many anatomical variations, people 

still compare the imaging findings of cerebral infarction 
to judge cerebellar infarction. Imaging and pathology 
echo each other, so the imaging findings of cerebellar 
infarction can reflect the pathological changes of the 
infarcted area. At present, there are no specific guidelines 
for the treatment of cerebellar infarction. The American 
Heart Association (AHA) ‘s guidelines on acute ischemic 
stroke are often used internationally [2]., and the golden 
6 hours of cerebral infarction are also used to guide 
the treatment of cerebellar infarction. Is it completely 
correct? The purpose of this study is to explore the 
pathological mechanism and clinical treatment principles 
of cerebellar infarction through the imaging changes of 
cerebellar infarction.

Abstract
Objective: To explore the pathological mechanism and clinical treatment of cerebellar infarction through the clinical imaging 
changes of cerebellar infarction.

Materials and Methods: The clinical cases of cerebellar infarction were collected randomly, and the changes of imaging 
manifestations and clinical treatment were observed, analyzed and discussed.

Results: The delayed enhancement from the cortex is caused by the countercurrent of the contrast medium into the capillaries 
through the vein and unobstructed capillary network. This phenomenon of venous reflux can provide pathological basis for the choice 
of treatment. Dehydration can significantly improve the condition of patients with cerebellar infarction.

Conclusions: Patency of capillaries and venous reflux are important pathological mechanisms of cerebellar infarction. The duration 
of traditional ischemic penumbra is prolonged and the treatment time window is wider than that of cerebral infarction. Dehydration 
is one of the first choice for clinical treatment of cerebellar infarction, and it can even replace craniotomy decompression. (APCs).
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Materials and Methods

Four patients with clinical cerebellar infarction were 
randomly collected to observe the changes of imaging 
manifestations and treatment process, summarize the 
imaging features of cerebellar infarction, analyze the 
corresponding pathological mechanism of imaging 
changes, and explore the choice of treatment of cerebellar 
infarction.

Patient 1

The patient was admitted with headache, vertigo 
and ataxia for half a year with a NIHSS score of 5. 
After admission, the patient underwent MR scan as 

shown in Figure 1. Abnormal mass in the left cerebellar 
hemisphere and cerebellar worm, showing long T1 and 
long T2 abnormal signal, high signal on T2-FLAIR, 
unclear boundary, obvious edema of surrounding 
tissue, compression near the brainstem, and the midline 
shifted slightly to the right. After injection of Gd-DTPA, 
the focus showed mild heterogeneous enhancement. 
Imaging diagnosis: The left cerebellar hemisphere and 
cerebellar worms were abnormally occupied, and follow-
up was recommended. After three months of traditional 
conservative treatment, the patient had no improvement 
in symptoms, so he was reexamined by MRI (Figure 
2). Surgical resection was performed a week later, and 
the final pathology was cerebellar tissue and focal cell 
proliferation.

Figure 1: Initial MR scan of patient 1. a,b) T1WI; c-f) post-contrast T1WI.

Figure 2: a-b: T2WI; c-d: T2-FLAIR; e-f: T2WI

Patient 2

The patient was admitted to hospital with headache and 
dizziness for 2 years, and the NIHSS score was 4. After 
admission, MR scan was per formed as shown in Figure 
3. The right cerebellar hemisphere showed abnormal 
space occupation, showing long and short T1 and long T2 
abnormal signal, unclear boundary, obvious surrounding 
tissue edema, delayed contrast -enhanced scan showed 
obvious heterogeneous enhancement, NAA peak in the 
central area of the lesion decreased significantly and Cho 
peak increased slightly. Imaging diagnosis: Abnormal 
mass in the right cerebellar hemisphere, tumor cannot be 
excluded. Surgical resection was performed a week later, 
and the final pathology was cerebellar tissue necrosis and 
angiogenesis.

Patient 3 

The patient was admitted to the hospital with dizziness 
and weakness of the left limb for 3 months, with a NIHSS 
score of 7. After admission, the patient underwent MR 
scan as shown in Figure 4. Abnormal space occupying 
in the left cerebellar hemisphere, showing abnormal 
signal of long and short T1 and long T2, high signal on 
T2-FLAIR, unclear boundary, obvious peripheral edema, 
slight pressure near the brainstem, midline shift to the 
right, delayed contrast-enhanced scan showed obvious 
heterogeneous enhancement, and NAA peak in the central 
area of the lesion decreased significantly while Cho peak 
increased. Imaging diagnosis: Abnormal mass in the 
left cerebellar hemisphere, tumor cannot be excluded, 
further examination is recommended. Three days later, 



                                                                                                                                                      
  Zhou X, Wang B, Shang G, Zhao B. Study on Imaging Findings, Pathology and Treatment of Cerebellar Infarction. J 
Exp Neurol. 2020;1(1):1-9.

J Exp Neurol. 2020
Volume 1, Issue 1 3

PET-CT was performed as shown in Figure 4, and the 
diagnostic opinion was that the metabolic activity of the 
left cerebellar hemisphere was significantly lower than that 
of the contralateral cerebellar hemisphere, suggesting that 
malignant lesions were more likely. Clinicians recommend 
dehydration treatment first, and then re-examining the 
MR three days later, as shown in Figure 5: The lesion and 
surrounding edema basically disappeared, and there was 
no obvious abnormal enhancement after injection of Gd-

DTPA. The SWI was re-examined the next day as shown 
in Figure 6. Patchy low-signal foci and multiple small 
veins were seen in the left infarcted area. Two weeks after 
the cessation of dehydration treatment, MR examination 
showed that abnormal space-occupying signal appeared 
again in the left cerebellar hemisphere, and the enhanced 
scan showed obvious heterogeneous enhancement (Figure 
7). Clinical treatment continued according to cerebellar 
infarction.

Figure 3: MR scan of patient 2. a-c) T1WI; d-f) T2WI; g-l) post-contrast T1WI; m) MRS.
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Figure 4: First MR scan of patient 3. a,b) T1WI; c,d,f) T2WI; e) T2-FLAIR; g,h) DWI(b=1000); i) ADC map; j-l) post-
contrast T1WI; m,n) MRS; o,p) PET-CT.

Figure 5: MR scan after dehydration treatment. a,b) T2WI; c) DWI(b=1000); d-f) post-contrast T1WI.
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Patient 4

The patient was admitted to hospital with dizziness, 
vomiting and weakness of the right limb with a NIHSS 
score of 8. MR scan was performed after admission, as 
shown in Figure 8. The right cerebellar hemisphere 
showed abnormal space occupation, showing long T1 and 
long T2 abnormal signal, high signal on T2-FLAIR, iso-or 
low signal on DWI (b=1000), high signal on ADC map, 
unclear boundary, obvious peripheral edema, and the 
delayed

contrast-enhanced scan showed obvious heterogeneous 
enhancement. After two weeks of traditional conservative 
treatment, the symptoms were not relieved, and the re-
examination of MR was shown in Figure 9. The scope of 
focus and edema was enlarged.

Results

The delayed enhancement of cerebellar infarction 
from the cortex was caused by the contrast medium 
countercurrent flowing into the capillaries through the vein 
and unobstructed capillary network. This phenomenon of 

venous backflow can improve the state of hypoxia in the 
infarcted area and provide pathological basis for the choice 
of treatment. Dehydration can significantly improve the 
condition of patients with cerebellar infarction.

Discussion

Imaging features and differential diagnosis

Thirteen patients with cerebellar infarction first reported 
by Momose et al. [3]; all had obvious space-occupying 
effect and brain stem compression. Obvious space-
occupying effects often lead to obstructive hydrocephalus 
and herniation of the cerebellar tonsil, which are life-
threatening [4,5]. In our study, four cases of cerebellar 
infarction also had obvious space occupying effect, 
accompanied by obvious edema. The infarction was 
located in the blood supply area of (PICA) of posterior 
inferior cerebellar artery and (SCA) of superior cerebellar 
artery. The gray matter and white matter were involved, 
and no obvious obstructive hydrocephalus and cerebellar 
tonsillar hernia were caused. Its imaging features are 
difficult to distinguish from gliomas, especially low-
grade gliomas. It should be pointed out that cerebellar 
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Figure 6: SWI scan after dehydration.

Figure 7: Re-examination after 2 weeks of cessation of dehydration treatment. a) T2WI; b) T2-FLAIR; c) 
DWI(b=1000); d-f) post-contrast T1WI.
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infarction is distributed along the blood supply area of 
the artery [6]. Therefore, despite the obvious space-
occupying effect and edema, cerebellar infarction does 
not cross the midline, while gliomas are not limited by 

the blood supply area and can cross the midline. Cerebral 
infarction rarely has obvious space-occupying effect, and 
peripheral edema is not obvious.

6

Figure 8: Initial MR scan of patient 4. a,b) T2WI; c,d) T1WI; e,f) T2-FLAIR; g,h) sagittal T2WI; i,j) DWI(b=1000); 
k,l) ADC map; m-r) post-contrast T1WI.

Figure 9: MR after traditional conservative treatment. a,b) T2WI; c,d) T1WI; e,f) T2-FLAIR; g-I) sagittal T2WI; 
j-l) DWI(b=1000).
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Value of special sequence

Magnetic resonance spectroscopy (MRS) has been 
widely used in recent years and plays an important role 
in the diagnosis and differential diagnosis of nervous 
system diseases [7]. The MRS of patients 2 and 3 showed 
a significant decrease in NAA peak and an increase in Cho 
peak, while tumors, including low-grade gliomas that 
were difficult to distinguish from cerebellar infarction, 
also showed the same MRS [8]. This is because cerebellar 
infarction and low-grade gliomas are dominated by 
neuronal destruction, so NAA, which can reflect the 
number of neurons [9], is significantly decreased in both. 
Choline as an indicator of the metabolic activity of cell 
membrane [10], whether cell proliferation or cell lysis, 
will cause the increase of Cho peak [11]. Therefore, MRS 
plays a limited role in differentiating cerebellar infarction 
from glioma. PET-CT of patient 3 showed slightly low 
density cerebellar infarction with moderate uptake of 
FDG, while low-grade gliomas also showed moderate 
uptake of FDG [12], indicating that the differential role of 
PET-CT is limited.

Pathological mechanism

Delayed enhancement was found in all 4 cases on the 
first MR scan. From the study of cerebral infarction, 
the T1 high signal intensity of cerebral parenchyma 
after intravenous thrombolysis is one of the high-risk 
factors of cerebral hemorrhagic transformation [13], 
but the cerebral parenchyma enhancement before 
thrombolysis is rare and has no significant correlation 
with thrombolytic therapy [14]. Some people think that 
the ischemia-reperfusion

after thrombolysis leads to the destruction of the blood-
brain barrier and the extravasation of contrast medium 
[15], and its pathophysiological mechanism is that the 
stimulation of reperfusion promotes the secretion of 
potent vasodilator and causes the injury of vascular 
endothelium [16]. But our results are different. It is 
generally believed that the destruction of BBB occurs as 
early as 6 hours after infarction, but delayed enhancement 
occurs a few

days later [17,18], and occurs around the lesion area. We 
believe that the delayed enhancement in 4 patients with 
cerebellar infarction shows that some of the capillary 
network is unobstructed and the contrast medium can 
enter the capillaries, but the arterial end is blocked, so 
the contrast medium comes from the venous end, and 
through the venous and capillary network backflow into 
the capillaries to produce enhancement. The enhancement 
in all the 4 patients began from the cortex, and thin 
strip enhancement could be seen locally. The thin strip 
enhancement was the manifestation of venule dilatation 

and filling after venous reflux. These venules could be 
observed from the patient’s SWI sequence. Patient 3 re-
examined the SWI sequence after dehydration treatment, 
and we found that there were a large number of branched 
venules in the infarcted area. High-field MR has proved 
that there are a large number of venules in the periphery 
of the cerebellum, while the flaky low-density focus is 
caused by the overall T2* effect of deoxyhemoglobin in the 
capillaries [19]. After cerebellar infarction, the perfusion 
pressure in the infarcted area decreases, causing venous 
system backflow and venule filling. The extremely low 
blood oxygen concentration in the infarcted area caused 
the venous blood oxygen saturation to decrease again, 
which enhanced the T2* effect. Moreover, the outer 
margin of the cerebellum is adjacent to the sigmoid sinus 
and transverse sinus. There is a sufficient anatomical 
basis for venous backflow after cerebellar infarction to 
prevent or even weaken the progression of infarction. 
The disappearance of delayed enhancement in patient 3 
after dehydration treatment does not mean that there is 
no venous backflow, but the problem of scanning phase, 
because patient 3 reappears delayed enhancement 2 
weeks after the cessation of dehydration treatment, 
indicating that the capillaries in the enhanced area are 
always unobstructed. The “microcirculation” formed by 
venous reflux always exists, and complete coagulation 
has not occurred in the capillaries in the enhanced area.

Ischemic penumbra

Previous studies have suggested that infarction in the 
basal ganglia for more than 3 hours and cortical infarction 
for more than 6 hours is irreversible, and thrombolytic 
therapy is not recommended because it increases the 
risk of bleeding [20]. In this paper, the onset time of the 
4 cases is very long, but there is no tendency to form a 
softening focus, of which patient 3 has been proved 
to have no complete infarction. As mentioned earlier, 
venous

refluxing after cerebellar infarction plays a key role in 
the progression of cerebellar infarction. According to 
the traditional ischemic penumbra, only areas with low 
perfusion around the infarction core can be rescued [21], 
but venous refluxing and the establishment of collateral 
circulation after cerebellar infarction can change the 
pathophysiological state of the infarction core area, and 
the volume of the cerebellar hemisphere is significantly

smaller than that of the cerebral hemisphere. Cerebellar 
infarction, especially cerebellar infarction caused by 
PICA, often involves the entire cerebellar hemisphere [6], 
the ischemic penumbra is difficult to quantify. Therefore, 
the traditional understanding of ischemic penumbra is 
difficult to apply in cerebellar infarction.
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Treatment principle

Obstructive hydrocephalus and cerebellar tonsillar 
hernia caused by space-occupying effect of cerebellar 
infarction are the most common. Traditionally, 
suboccipital craniectomy and cerebrospinal fluid drainage 
by ventriculostomy are the first choice for the treatment 
of acute cerebellar infarction [22]. The treatment 
experience of patient 3 tells us that mannitol osmotic 
therapy is one of the first choices for acute cerebellar 
infarction. Dehydration can reduce intracranial pressure, 
reduce the pressure of interstitial fluid outside the lumen 
on the blood vessel wall, promote the smooth flow of 
microcirculation, improve the effect of thrombolytic 
therapy, and maintain the near-death state of brain tissue 
in the focus of infarction waiting for the establishment 
of collateral circulation. In addition, mannitol can be 
used in combination with hormones, which can reduce 
the cellular inflammatory response caused by hypoxia, 
increase the tolerance of tissues and cells in the infarcted 
area, and enhance the effect of mannitol.

Conclusions

The opening and patency of the capillary network 
and venous refluxing are the important pathological 
mechanisms of cerebellar infarction, which change the 
pathophysiological state of the infarcted area, prolong the 
duration of the traditional ischemic penumbra and widen 
the time window for treatment. The golden 6 hours of 
cerebral infarction is difficult to apply. Mannitol osmotic 
therapy combined with hormone is one of the first choice 
for the treatment of acute cerebellar infarction, timely 
dehydration can even replace craniotomy decompression.
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