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Sporadic cerebellar hemangioblastomas 
and the role of cyst size in surgical outcomes –  
a single-surgeon experience from a single center

Sporadické cerebelární hemangioblastomy a úloha velikosti cysty 

v chirurgických výsledcích –  zkušenosti jednoho chirurga z jednoho centra 

Abstract
Aim: Hemangioblastomas are benign, highly vascular tumors that originate within the central 

nervous system. Histologically, these tumors are composed of stromal cells embedded in a dense 

network of blood vessels. The aim of the study was to present our surgical outcomes in sporadic 

cerebellar hemangioblastomas and to investigate the relationship between the cystic component 

size and the presence of hydrocephalus and associated clinical fi ndings. Materials and methods: We 

retrospectively reviewed 29 adult patients with sporadic cerebellar hemangioblastomas operated 

by a single surgeon between 2010 and 2022. Tumors were classifi ed as solid, small cystic (< 2.5 cm), 

or large cystic (≥ 2.5 cm). Clinical, imaging, and surgical data were analyzed, and functional 

outcomes were measured using the modifi ed Rankin Scale (mRS) and Karnofsky Performance 

Scale (KPS) scores. The relationship between cyst size, hydrocephalus, and neurological outcome 

was also examined. Results: Larger cysts were signifi cantly linked to hydrocephalus (P = 0.038) and 

cerebellar symptoms (P = 0.026). Regression suggested a possible association between cyst size 

and these fi ndings (P = 0.062 and P = 0.053). Cyst and nodule sizes showed moderate correlation 

(r = 0.520; P = 0.013). Cysts were also larger in patients needing an external ventricular drain 

(41,00 vs. 28,78 mm; P = 0.053). No signifi cant diff erences were found between groups in mRS or 

KPS scores before and 1 year after surgery (P > 0.6). Conclusion: Hemangioblastomas are benign, 

but their posterior fossa location often causes signifi cant symptoms. En bloc resection of the 

nodule with wide craniotomy remains the best treatment. This study highlights the link between 

large cysts and hydrocephalus, suggesting early surgery may improve outcomes.

Souhrn
Cíl: Hemangioblastomy jsou benigní, vysoce vaskulární nádory, které vznikají v centrálním nervovém 

systému. Histologicky jsou tyto nádory tvořeny stromálními buňkami zabudovanými do husté 

sítě cév. Cílem této studie bylo zhodnotit naše výsledky operací u sporadických cerebelárních 

hemangioblastomů a analyzovat vztah mezi velikostí cystické složky a výskytem hydrocefalu 

a souvisejících neurologických příznaků. Soubor a metodika: Retrospektivně jsme analyzovali 

29 dospělých pacientů se sporadickými cerebelárními hemangioblastomy operovaných jedním 

neurochirurgem mezi lety 2010 a 2022. Nádory byly rozděleny na solidní, malé cystické (< 2,5 cm) 

a velké cystické (≥ 2,5 cm). Hodnocena byla klinická data, nálezy na zobrazení a chirurgická 

data a výsledný funkční stav hodnocený pomocí skóre modifi kované Rankinovy škály (mRS) 

a Karnofského skóre (KPS). Byla také zkoumána souvislost mezi velikostí cysty, hydrocefalem 

a neurologickým výsledkem. Výsledky: Větší cysty byly významně spojeny s výskytem hydrocefalu 

(p = 0,038) a mozečkovými symptomy (p = 0,026). Regresní analýza ukázala možnou souvislost 

mezi velikostí cysty a těmito nálezy (p = 0,062 a p = 0,053). Velikost cyst a uzlin vykazovaly středně 

silnou korelaci (r = 0,520; p = 0,013). U pacientů s nutnou zevní komorovou drenáží byla průměrná 

velikost cysty větší (41,00 vs. 28,78 mm; p = 0,053). Ve skóre mRS nebo KPS před operací a za 1 rok po 

operaci nebyly mezi skupinami zjištěny významné rozdíly (p > 0,6). Závěr: Hemangioblastomy jsou 

benigní, ale jejich umístění v zadní jámě lební často způsobuje závažné příznaky. Nejlepší léčbou 

zůstává en bloc resekce uzlu s rozsáhlou kraniotomií. Tato studie zdůrazňuje souvislost mezi velkými 

cystami a hydrocefalem a naznačuje, že včasný chirurgický zákrok může zlepšit výsledky léčby.
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Introduction
Hemangioblastomas are benign, highly vas-

cular tumors that originate within the central 

nervous system [1– 6]. Histologically, these tu-

mors are composed of stromal cells embed-

ded in a dense network of blood vessels [1]. 

They represent the most common benign ex-

tra-axial tumors of the posterior fossa in adults, 

accounting for approximately 2% of all intra-

cranial tumors and 7– 12% of posterior fossa 

tumors [1– 3,7]. Within the posterior fossa, 

the cerebellar hemispheres are the most fre-

quently aff ected sites [3,5,8]. Outside the pos-

terior fossa, the spinal cord represents the 

second most frequent location for hemangio-

blastomas in the central nervous system [5,9], 

while supratentorial localization is rare [1,2].

Hemangioblastomas are typically spo-

radic tumors; however, some cases are as-

sociated with Von Hippel– Lindau (VHL) 

dis ease [1– 4,10– 13]. Macroscopically, these tu-

mors consist of two components: cystic and 

solid [2]. Clinical presentation varies depending 

on their location within the central nervous sys-

tem, with posterior fossa lesions typically man-

ifesting with increased intracranial pressure-re-

lated symptoms and cerebellar signs [1,3,14]. 

MRI is the gold standard for the radiological dia-

gnosis of hemangioblastomas [1,3]. Fol lowing 

gadolinium administration, the solid compo-

nents exhibit homogeneous enhancement, 

while the cystic portions demonstrate periph-

eral enhancement due to the tumor’s hyper-

vascular nature [3]. According to the literature, 

three distinct radiological patterns have been 

described: solid, solid/ cystic, and mural nodule 

cystic types [15]. Gross total resection remains 

the optimal surgical approach for hemangio-

blastomas [15,16], while radiosurgery may be 

considered for small or residual lesions [2].

In this study, we retrospectively reviewed 

cases of sporadic cerebellar hemangioblasto-

mas that underwent surgical treatment at our 

institution. The aim of the study was to present 

our surgical outcomes in the context of exist-

ing literature and to investigate the relation-

ship between the cystic component –  an as-

pect that has not been previously evaluated in 

the literature with respect to radiological and 

clinical features –  and the presence of hydro-

cephalus and associated clinical fi ndings.

Materials and methods
Twenty-nine adult patients with sporadic cer-

ebellar hemangioblastomas who underwent 

surgery performed by a single surgeon (SY) at 

the Department of Neurosurgery, Bursa Uludag 

University School of Medicine, Bursa, Turkey, 

between November 2010 and October 2022 

were retrospectively reviewed. Data were col-

lected regarding presenting symptoms, clini-

cal fi ndings, radiological evaluations, surgical 

techniques, complications, pathological re-

sults, and neoadjuvant treatment protocols. 

Patients were categorized into three groups 

based on the radiological characteristics of 

the tumor: Group 1 included cases with iso-

lated solid components; Group 2 included tu-

mors with cystic components measuring less 

than 2.5 cm; and Group 3 included tumors 

with cystic components measuring 2.5 cm or 

larger. All patients underwent preoperative 

cranial contrast-enhanced MRI.   

Nodular and cystic components, presence 

of hydrocephalus, and need for additional 

cranial procedures were analyzed. Preopera-

tive and postoperative modified Rankin Scale 

(mRS) scores and Karnofsky Performance Sta-

tus (KPS) scores were evaluated. Long-term sur-

vival, the need for further surgical intervention, 

postoperative complications, and changes in 

neurological status were also assessed.

Normality was assessed using the Shap-

iro-Wilk test, and homogeneity of variances 

with Levene’s test. Chi-square or Fisher-Free-

man-Halton tests were used for categorical 

data. Continuous variables were compared 

with the t-test or Mann-Whitney U test. Lo-

gistic regression, Kruskal-Wallis, and Spear-

man’s correlation analyses were also per-

formed when appropriate.

Results
The study included 29 patients (17 males, 12 fe-

males; mean age: 40.34 ± 13.34 years). Tumors 

were located in the cerebellar hemispheres in 

24 cases (82.8%) and in the vermis or tonsils in 

fi ve (17.2%). A cystic component was present 

in 22 patients (75.9%), while seven (24.1%) had 

solid tumors (Group 1). Among the cystic cases, 

nine had cysts < 2.5  cm (Group 2) and 13 had 

cysts ≥ 2.5  cm (Group 3). Mean nodule sizes 

were 20 ± 5.42  mm (Group 1), 17.56 ± 3.32  mm 

(Group 2), and 17.23 ± 4.67  mm (Group 3) 

with no signifi cant diff erences (P > 0.5). Mean 

cyst size was 20.33 ± 3.2  mm in Group 2 and 

38.31 ± 9.21  mm in Group 3.

Headache was the most common symp-

tom (79.3%), fol lowed by cerebellar find-

ings (41.4%). Mean symptom duration was 

6.89 ± 9.8 months, and fol low-up averaged 

85.41 ± 39.92 months. Hydrocephalus was pre-

sent in 37.9% at dia gnosis (Tab. 1). Gross total 

resection was achieved in all but one case 

(3.45%), who underwent adjuvant stereotac-

tic radiosurgery. External ventricular drain 

(EVD) was placed in four patients (30.8%) with 

cysts > 25  mm; none required permanent cer-

ebrospinal fluid (CSF) shunts. Two patients 

(6.9%) underwent reoperations for hematoma; 

one (3.4%) for a CSF fi stula. Intraventricular he-

matoma occurred in one case (3.4%), requiring 

EVD. This patient died from septic pneumonia 

in the early postoperative period (Tab. 2).

Statistical analysis

Despite limited sample size, standardization 

was ensured by analyzing a single-surgeon 

series. Independent samples t-test showed 

that cyst size was signifi cantly associated with 

hydrocephalus (P = 0.038), with logistic re-

gression indicating a trend-level increase in 

risk per mm enlargement (Exp(B) = 1.111, 95% 

CI: 0.995– 1.240; P = 0.062). Patients with cere-

bellar symptoms had larger cysts (P = 0.026), 

and regression suggested a near-signifi cant 

relationship between cyst size and symptom 

presence (Exp(B) = 1.122; P = 0.053). A moder-

ate positive correlation was found between 

cyst and nodule size (r = 0.520; P = 0.013). Mean 

cyst size was also greater in patients requiring 

EVD (41.00 vs. 28.78  mm; P = 0.053). Surgical 

outcomes showed no signifi cant diff erences 

between groups in pre- and 1-year post-

operative KPS or mRS scores (P = 0.660 and 

P = 0.689) (Tab. 2). Symptom duration, head-

ache, and cerebellar fi ndings also did not diff er 

signifi cantly across groups (P = 0.294, P = 0.116, 

and P = 0.053 , respectively).

Discussion 
In this study, we aimed to review the current 

literature on hemangioblastomas, discuss it 

with our clinical results, introduce new per-

spectives to clinicians, and present our rec-

ommendations. 

Von Hippel–Lindau disease

Although hemangioblastomas are typically 

sporadic tumors, they are associated with 

VHL dis ease in approximately 30– 35% of 

cases [5,17,18]. VHL is an autosomal dominant 

disorder caused by a mutation in a tumor 

suppressor gene located at 3p25– 26 on the 

short arm of chromosome 3 [2,7,10]. In af-

fected individuals, new lesions develop on 

average every 2.1 years [4]. Therefore, pa-

tients require close radiological surveil-

lance [8], and multiple surgical interventions 

are often necessary over time [10,19].

Pathogenesis

Microscopically, hemangioblastomas are 

composed of a vascular network sur-
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rounded by an endothelial layer and reticu-

lin fi bers [2]. In patients with VHL, mutations 

on chromosome 3 lead to overproduction 

of hypoxia-inducible factor 1-alpha (HIF-1)

and angiogenic factors such as vascular en-

dothelial growth factor (VEGF) and trans-

forming growth factor alpha (TGF-). These 

angiogenic products contribute to the for-

mation of the tumor’s hypervascular compo-

nent [2]. The pathophysiological mechanism 

in which the cystic fl uid –  xanthochromic 

and plasma-like –  is formed due to VEGF-in-

duced hypervascular permeability, a result 

of intramedullary hematopoiesis commonly 

seen in hemangioblastomas [20].

Macroscopically, the cystic content of he-

mangioblastomas –  particularly those with 

both cystic and solid components –  appears 

Tab. 1. Patient characteristics and demographic features.

Total, N = 29 (%) Group 1, N = 7 (%) Group 2, N = 9 (%) Group 3, N = 13 (%)

number of patients 29 (100) 7 (24.1) 9 (31.1) 13 (44.8)

age (years), mean ± SD 40.3 ± 13.3 34.4 ± 13.4 45 ± 14.8 40.3 ± 11.8

female 12 (41.4) 3 (42.8) 5 (55.5) 4 (30.7)

male 17 (58.6) 4 (57.2) 4 (44.5) 9 (69.3)

tumor localization

vermian and tonsil 5 (17.2) 1 (14.3) 2 (22.2) 2 (15.4)

left cerebellar 15 (51.7) 4 (57.2) 7 (77.8) 4 (30.8)

right cerebellar 9 (31.0) 2 (28.5) – 7 (53.8)

mean nodul size (mm) 18 ± 4.49 20 ± 5.42 17.56 ± 3.32 17.23 ± 4.67

cyst size (mm), mean ± SD – – 20.33 ± 3.2 38.31 ± 9.21

symptoms

headache 23 (79.0) 6 (85.7) 6 (66.7) 11 (84.6)

cerebellar disorder 13 (45.0) 1 (14.3) 2 (22.2) 7 (53.8)

nausea 8 (28.0) 4 (57.2) – 6 (46.2)

symptoms duration (months), mean ± SD 6.8 ± 9.8 7.7 ± 7.9 8.2 ± 11.9 5.5 ± 9.6

neurological fi ndings

WNL 15 (51.7) 5 (71.5) 5 (55.5) 5 (38.5)

cerebellar disorder 12 (41.4) 2 (28.5) 2 (22.2) 6 (46.2)

lower CN involvement 2 (6.9) – 2 (22.2) 2 (15.4)

follow-up (months, mean) ± SD 85.4 ± 39.9 98.5 ± 31.8 82.4 ± 39.6 80.3 ± 45.0

Group 1 – nodular; Group 2 – cystic, cyst size < 2.5 cm; Group 3 – cystic, cyst size ≥ 2.5 cm

CN – cranial nerve; N – number;  SD – standard deviation; WNL – within normal limits

Tab. 2. Surgical features and complications.

Group 1, N = 7 (%) Group 2, N = 9 (%) Group 3, N = 13 (%)
hematoma 1 (14.3) – 2 (15.4)

CSF fi stula – – 1 (7.7)

preop hydrocephalus 1 (14.3) 2 (22.2) 8 (61.5)

perop EVD placement – – 4 (30.8)

treatment

surgical procedure

gross total resection 7 (100.0) 8 (88.9) 11 (84.6)

subtotal resection – 1 (11.1) 2 (15.4)

neoadjuvant therapy 1 (7.7)

exitus – – 1 (7.7)

Group 1 – nodular; Group 2 – cystic, cyst size < 2.5 cm; Group 3 – cystic, cyst size ≥ 2.5 cm

CSF – cerebrospinal fl uid; EVD – external ventricular drainage; N – number
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yellowish due to the high protein concentra-

tion, which results from fl uid leakage from frag-

ile and irregular tumor vessels [2]. In general, 

the vascular supply of posterior fossa heman-

gioblastomas originates from the meningeal 

branches, as well as the superior cerebellar ar-

tery, anterior inferior cerebellar artery, and pos-

terior inferior cerebellar artery [21]. The marked 

hypervascularity of these tumors poses chal-

lenges during surgery and increases the risk of 

complications such as postoperative bleeding 

at the resection site [6].

Surgery

Gross total resection is the preferred surgi-

cal approach for the treatment of heman-

gioblastomas [16]. Various surgical tech-

niques can be employed depending on 

the location of posterior fossa hemangio-

blastomas [7,22,23]. In our series, the sur-

gical approach was determined based on 

the tumor‘s location within the cerebellum. 

Specifically, hemangioblastomas were lo-

cated in the right cerebellar hemisphere in 

nine patients (31%), the left cerebellar hem-

isphere in 15 patients (51.7%), and the mid-

line structures –  such as the cerebellar ver-

mis and tonsils –  in 5 patients (17.2%). This 

distribution is consistent with existing liter-

ature, which reports cerebellar hemispheres 

as the most common site [22].

A wide craniotomy provided better con-

trol of the cystic component and improved 

intraoperative bleeding management 

(Fig. 1). Furthermore, by initiating resection 

within the cyst and proceeding with coag-

ulation from the periphery of the nodule to 

achieve devascularization, it facilitated the 

en bloc resection of the nodule with clear 

microsurgical margins, minimizing the risk 

of massive bleeding from the cyst walls. The 

critical point here is to avoid direct coagula-

tion of the nodule before it has been devas-

cularized. Therefore, we believe that per-

forming a wide craniotomy to ensure full 

control of the cyst boundaries and to allow 

peripheral coagulation of the nodule‘s feed-

ing arteries off ers a signifi cant surgical ad-

vantage in hemangioblastoma cases.

However, due to the rich vascular supply 

of hemangioblastomas, surgeons must be 

vigilant regarding the risk of postoperative 

hemorrhage in the resection area (Fig. 2). We 

recommend early postoperative monitoring 

in neurointensive care units (ICU), including 

carefully timed early extubation fol lowing 

short observation in the ICU, frequent neu-

Fig. 1. Surgical exposure in hemangioblastoma cases. (A) A wide craniotomy exposing the cerebellum is essential for safe and eff ective 
tumor resection. (B) After dural opening, cerebellar edema caused by the mass eff ect may limit surgical access. (C) In such cases, C1 la-
minectomy with cerebellomedullary cisternal cerebrospinal fl uid drainage or external ventricular drainage via Frazier’s point can alle-
viate cerebellar swelling and expand the surgical corridor.
Obr. 1. Chirurgická expozice u případů hemangioblastomu. (A) Široká kraniotomie exponující mozeček je nezbytná pro bezpečnou 
a účinnou resekci nádoru. (B) Po otevření tvrdé pleny může edém mozečku způsobený efektem masy omezit chirurgický přístup. 
(C) V takových případech může laminotomie C1 s drenáží mozkomíšního moku z cerebelomedulární cisterny nebo externí ventriku-
lární drenáží přes Frazierův bod zmírnit otok mozečku a rozšířit chirurgický koridor.

Fig. 2. Intraoperative microscopic views during hemangioblastoma resection. (A) Exposure of the tumor following dissection. (B) Intra-
operative bleeding may occur due to the tumor’s rich vascular supply. (C) Final appearance of the resection cavity. White arrow: he-
mangioblastoma tissue; black arrow: feeding vascular structures.
Obr. 2. Peroperační mikroskopické snímky během resekce hemangioblastomu. (A) Expozice nádoru po disekci. (B) V důsledku boha-
tého cévního zásobení nádoru může během operace dojít ke krvácení. (C) Konečný vzhled resekční dutiny. Bílá šipka: tkáň hemangio-
blastomu; černá šipka: zásobující cévní struktury.
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rological assessments, early cranial CT im-

aging, and careful management of systolic 

blood pressure to ensure adequate cerebral 

perfusion without promoting hemorrhagic 

complications.

In patients with symptomatic obstructive 

hydrocephalus caused by a large cystic com-

ponent, particularly when there is marked 

brainstem compression, we place a tempo-

rary EVD intraoperatively after opening the 

dura and before tumor removal. This pro-

vides controlled decompression and helps 

maintain stable intracranial pressure during 

the procedure. The drain is kept in place for 

short-term monitoring and drainage in the 

early postoperative period, and is usually re-

moved within 48– 72 h once ventricular size 

has returned to baseline and the patient’s 

neurological status remains stable.

Radiosurgery

While radical en bloc resection of the nod-

ule remains the primary treatment for he-

mangioblastomas, stereotactic radiosurgery 

can be eff ective in stabilizing small-sized or 

residual tumors [24,25]. In our series, only 

one patient underwent stereotactic radio-

surgery due to a residual tumor identified 

in the postoperative period. Although ste-

reotactic radiosurgery may be a viable op-

tion for patients with VHL who are under 

close radiological surveillance and expe-

rience frequent recurrences, we advocate 

for surgical intervention as the first-line 

treatment in cases of sporadic cerebellar he-

mangioblastoma. We particularly recom-

mend prioritizing en bloc resection of the 

nodule for tumors with cystic components, 

as these are associated with an increased 

risk of cerebellar edema, herniation, and 

hydrocephalus [14,22,26].

Future directions

Gross total resection remains the stand-

ard treatment for hemangioblastomas, 

whereas radiosurgery may be considered in 

cases of subtotal resection or tumor recur-

rence [2,15,16,24]. However, emerging anti-

angiogenic therapies targeting tumor de-

velopment and cystic component formation 

hold promising potential [6]. In particular, 

agents such as VEGF inhibitors [27], soma-

tostatin analogs that promote tumor apop-

tosis [28], and immunotherapeutic agents 

such as bevacizumab [29] may contrib-

ute to future therapeutic strategies. Addi-

tionally, compounds such as ICI-118,551 and 

PT2385, which exhibit both anti-angiogenic 

Fig. 3. Development and regression of hydrocephalus in a patient with a large cystic hemangioblastoma. (A–C) Preoperative ima-
ging showing hydrocephalus characterized by periventricular cerebrospinal fl uid transudation, rounding of the frontal horns (yellow 
arrows), and compression of the fourth ventricle due to the cystic component (red arrow). (D–F) Postoperative images at 6-month 
follow-up demonstrating resolution of hydrocephalus following total tumor resection and fourth ventricle decompression.
Obr. 3. Rozvoj a regrese hydrocefalu u pacienta s velkým cystickým hemangioblastomem. (A–C) Předoperační snímky ukazují hydro-
cefalus charakterizovaný periventrikulární transudací mozkomíšního moku, zaoblením čelních rohů (žluté šipky) a kompresí čtvrté ko-
mory v důsledku cystické složky (červená šipka). (D–F) Pooperační snímky po 6 měsících sledování ukazují vymizení hydrocefalu po to-
tální resekci nádoru a dekompresi čtvrté komory.
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solved in 94% of hemangioblastoma cases 

fol lowing appropriate intervention [36]. In 

our series, 11 patients presented with hy-

drocephalus. Among them, four under-

went EVD placement in the preoperative or 

perioperative period. Postoperatively, hydro-

cephalus resolved in all cases, and none re-

quired permanent shunt placement (Fig. 3). 

When examining the relationship between 

cyst size and EVD requirement, we observed 

that patients who underwent EVD had larger 

average cyst sizes compared to those who 

did not (41.00 vs. 28.78 mm; P = 0.053). Al-

though the P-value was at the threshold of 

statistical signifi cance, this relationship could 

likely be confi rmed more robustly in larger 

samples.

Similarly, cyst size was found to be signif-

icantly associated with the presence of hy-

drocephalus (P = 0.038), suggesting that 

larger cysts increase the risk of hydroceph-

alus (Fig. 4). Logistic regression analysis in-

dicated that each 1 mm increase in cyst size 

raised the risk of hydrocephalus by a factor 

of 1.111, although this fi nding was of bor-

derline statistical significance (P = 0.062). 

nents [14]. Symptoms related to elevated 

ICP typically prompt earlier clinical presen-

tation [22]. In our analysis, patients with cysts 

≥ 25 mm presented after a mean duration 

of 5.5 ± 9.6 months, those with cysts smaller 

than 25 mm after 8.2 ± 11.9 months, and 

those with solid hemangioblastomas after 

7.7 ± 7.9 months. Although we did not fi nd 

a statistically signifi cant diff erence among 

the groups in terms of cyst size and symp-

tom duration (P = 0.294), we attribute this to 

the limited sample size. We believe this re-

lationship warrants further investigation in 

studies with larger patient populations.

The relationship between the cystic 

component and hydrocephalus

The reported incidence of preoperative hy-

drocephalus in adult patients with cerebel-

lar hemangioblastomas ranges from 27.3% 

to 58% [34,35]. Preoperative management of 

hydrocephalus using temporary measures 

such as EVD may facilitate tumor excision 

and help prevent life-threatening complica-

tions such as acute hydrocephalus. Jaganna-

than et al. reported that hydrocephalus re-

eff ects and the ability to disrupt tumor me-

tastasis [30], could further reshape treatment 

protocols. Recently, belzutifan, a hypoxia-in-

ducible factor-2 (HIF-2) inhibitor, has re-

ceived Food and Drug Administration (FDA) 

approval for the treatment of VHL dis ease-

- associated tumors, including heman-

gioblastomas, representing a promising 

novel systemic therapy option [31,32]. Ad-

ditionaly, novel brachytherapy techniques, 

such as GammaTile, have also shown 

promise in improving local tumor con-

trol while minimizing the risk of radiation 

necrosis [33].

Neurological fi ndings

In our study, the most frequently reported 

presenting symptom was headache, ob-

served in 22 patients (75.8%), fol lowed by 

ataxia as the most common neurological 

sign, found in eight patients (27.6%). These 

fi ndings are consistent with those reported 

in previous studies [8,22]. Previous litera-

ture has indicated that increased intrac-

ranial pressure (ICP) was more frequently 

observed in cases with cystic compo-

Fig. 4. Scatter plot illustrating the correlation between tumor size (mm) and cyst size (mm) across three patient groups. Blue markers 
represent Group 1 (solid tumor), green markers represent Group 2 (solid + cystic), and red markers represent Group 3 (solid + cystic). 
Patients with hydrocephalus are indicated with an “X”, while those without hydrocephalus are shown as circles. A black square around 
the marker denotes patients who underwent EVD, highlighting cases with more severe hydrocephalus requiring intervention.
EVD – external ventricular drainage
Obr. 4. Bodový graf znázorňující korelaci mezi velikostí nádoru (mm) a velikostí cysty (mm) u tří skupin pacientů. Modré značky před-
stavují skupinu 1 (solidní nádor), zelené značky představují skupinu 2 (solidní + cystický) a červené značky představují skupinu 3 (so-
lidní + cystický). Pacienti s hydrocefalem jsou označeni symbolem „X“, zatímco pacienti bez hydrocefalu jsou označeni kroužky. Černý 
čtverec kolem značky označuje pacienty, kteří podstoupili EVD, což zdůrazňuje případy s těžším hydrocefalem vyžadujícím intervenci.
EVD – externí ventrikulární drenáž
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should be considered in cases with large 

cystic hemangioblastomas due to the asso-

ciated risks of hydrocephalus and elevated 

intracranial pressure.
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