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Anaesthesia recommendations for

Von Hippel-Lindau disease

Disease name: Von Hippel-Lindau disease
ICD 10: Q85.8

Synonyms: Morbus Hippel-Lindau, Familial cerebelloretinal angiomatosis, Lindau disease,
Von Hippel-Lindau syndrome, VHL, VHLD

Disease summary: Von Hippel-Lindau (VHL) disease is a rare autosomal dominant genetic
disorder with incomplete penetrance and variable expression, which is associated with the
lifelong risk of development of malignant and benign tumours in the central nervous system
(CNS) and viscera [1,6]. This syndrome belongs to the phakomatoses and is caused by highly
penetrant mutations in the VHL tumour suppressor gene on the short arm of chromosome
3p25-26 [6,15,30]. Beside 20 % de novo mutations, most cases are diagnosed by a germline
mutation [6]. The protein encoded by this gene is involved in the ubiquitination and degradation
of a hypoxia-inducible factor (HIF). Its dysregulation can lead to increased expression of
tumour promoter proteins such as vascular endothelial growth factor, e.g., which in turn leads
to tumour development [1].

Depending on the type of mutation as well as an association with pheochromocytoma, two
types of the familial disease are distinct. Type 1 VHL disease may present with retinal angioma,
CNS haemangioblastoma, renal cell carcinoma (RCC), pancreatic cysts and neuroendocrine
tumours, but carries a low risk of pheochromocytoma. Type 2 VHL disease is characterised by
a high risk of pheochromocytoma. The latter one is furthermore classified in Type 2A
(haemangioblastoma and pheochromocytoma with low risk of RCC), Type 2B
(haemangioblastoma, pheochromocytoma and RCC) and Type 2C (pheochromocytoma as
only manifestation).

Data of the disease’s prevalence varie depending on particular regions between 1:35,000 —
91,000 [6,7,8,20,25,29]. The incidence is reported between 1:35,000 — 65,000 live births,
whereby the incidence between the sexes appears to be similar [1,5,10,15,20,29]. Contrary to
the overall population, the life expectancy is higher in men (59 years) than in women (48 years)
[7]. There are no reports in the literature of demonstrable VHL features in foetal or neonatal
life [1,9,26]. Clinical symptoms develop on average in the third to fourth decade of life [1,6,10].
Symptoms of VHL vary among patients, depend on size and location of the tumours and their
clinical presentation. Especially in the CNS, the tumour reflects its mass effect [20,25].
Headaches, seizures, ataxia, gait imbalance, limb weakness, paraplegia, spasticity,
numbness, dizziness, behavioural abnormalities, an altered mental status, progressive
neurological impairment, visual impairment up to blindness, hearing loss, tinnitus, vertigo,
palpitation,  polycythemia (due to erythropoietin  production by  cerebellar
haemangioblastomas), fever, drenching swats, vomiting, severe hypertension and acute
abdomen arising from pancreatic cystadenoma is reported [1,2,6,8,9,13,14,15,25,26,29].
Patients frequently have asymptomatic spinal cord and intracranial pathology as well as
abdominal tumours, but nevertheless VHL disease may even lead to death [18,28]. The most




common causes of death are complications associated withn RCC and CNS
haemangioblastomas [1]. Patients are also prone to the risk of unnecessary and extensive
surgery with serious consequences in the long run, i.e. nephrectomy up to haemodialysis [29].
Generally, this complex multisystem disease requires input from multiple specialists to avoid
preventable morbidity and mortality [1].

The mainly associated tumour entity in the CNS is the haemangioblastoma, which is a benign
vascular tumour. I's commonly located in the cerebellum, brainstem, spinal cord, retina and
nerve roots [1]. Supratentorial localisation as well as in the endolymphatic sac of the middle
ear is rare [1,29]. Visceral features of the disorder include renal cysts and renal cell carcinoma,
pheochromocytomas, pancreatic cysts and neuroendocrine tumours, liver tumours as well as
epididymal and broad ligament cystadenomas [1,6,15].

Definitive diagnosis is done by imaging in addition to genetic panel and testing of the VHL gene
[1,6]. Computerised axial tomography scanning (CT), magnetic resonance imaging (MRI) and
angiography are the imaging techniques of choice [8,28]. Ultrasonography of abdomen,
ophthalmologic fundus examination, laboratory examination (raised vanillyimandelic acid or
metanephrine in urine or plasma i.e.) as well as family history for cerebellar or retinal
haemangioblastoma are of significant value, too [5,18,25].

VHL patients are recommended to undergo surveillance with the aim of early detection of
asymptomatic manifestations. This strategy is considered essential to plan the most optimal
treatment strategy to best prevent severe sequelae such as blindness, neurological damage
and early death. There’s no systemic treatment for VHL [19]. Therapeutic options include
surgical resection of accessible lesions and focused high dose radiation [25]. Often tumours
are not removed until they become symptomatic [19]. Nevertheless, there is a recurrent risk
after apparent complete excision of a haemangioblastoma [9]. In case of pheochromocytoma,
a-blockade with prazosin and B-blocker are useful in the management of blood pressure
control [6,12,25].

Medicine is in progress
Perhaps new knowledge
Every patient is unique

Perhaps the diagnosis is wrong

Find more information on the disease, its centres of reference and patient
- organisations on Orphanet: www.orpha.net
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Emergency information

Avoid sympathoadrenergic response during
laryngoscopy (rupture of typical haemangioblastomas) —
GA may be advantageous for controlled hyperventilation

AIRWAY / if ICP is raised — perform imaging before neuraxial /

ANAESTHETIC peripheral RA (CT / MRT / ultrasound - haemangio-

TECHNIQUE blastoma?) — risk for PDA theoretical lower than in SPA
(both techniques are basically feasible, consider
neurosurgical advice) —tumour next to puncture side =
absolute contraindication for PDA / SPA / CSE!

BLOOD PRODUCTS

(COAGULATlON) No speciTic recommendations

Be aware of life-threatening haemodynamic crisis in type
2a-c due to typical pheochromocytoma — consider IBP
before anaesthesia induction — check: any a- / B-
adrenergic blocker therapy occurred pre-operatively?

CIRCULATION

No risk for MH — avoid drugs, which tend to raise ICP /
DRUGS CBF — consider drug dose adaption in case of renal
impairment

perioperative availability of dialysis may be necessary —

EQUIPMENT 30-degree head-up position in case of (imminent) rise in
ICP

Typical surgery

Stereotactic surgery and radiotherapy of the cerebral haemangioblastoma and resection of
different, accessible tumours are related to neurosurgery, urology, surgical oncology,
endocrine surgery, visceral surgery, endocrinology, radiology and ophthalmology [6,7,28].
Emergency interventions include neurosurgical decompression in case of imminent herniation
or tumour embolisation via digital subtraction angiography (DSA) [14,15,27].

Type of anaesthesia

The anaesthetic management of VHL patients depends on location, peculiarity and severity of
the lesions, clinical symptoms and planned procedure [15]. A general recommendation
regarding an ideal anaesthetic approach cannot be given, as both general and regional
anaesthesia techniques might present potential problems in VHL patients. Beside the patient’s
preference, the optimal mode of anaesthesia should be determined based on patient-specific
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risk factors, results of imaging techniques, additional examination and in an interdisciplinary
approach with involved team members [6].

Techniques of regional anaesthesia may avoid the need for general anaesthesia and the
pressor effects of laryngoscopy [8]. However, performance of spinal or epidural anaesthesia
requires caution in patients with spinal haemangioblastomas as it might result in acute
catastrophic events if needle puncture occurs [6]. If neuraxial anaesthesia is to be considered,
CT or MRI imaging of the spinal column should be performed before neuraxial blockades as
asymptomatic haemangiomas may be present [15].

Spinal cord involvement is estimated to occur in 28—-100 % of VHLD patients and lesions can
be found at any level of the cord, but most commonly in the cervicothoracic or thoracolumbar
regions [15,18]. They are usually intramedullary in the posterior columns close to the pia mater
but may also occur in the cauda equina, nerve roots or vertebrae [9,22]. It is often supposed
that spinal anaesthesia has a greater potential of contacting a spinal cord lesion, because the
needle is directed intrathecally, than a needle or catheter intended for the epidural space [31].
However, this is a theoretical approach not supported by clinical data.

Space-occupying lesions with evidence of significant mass effect as well as vascular lesions
close to needle puncture sites are an absolute contraindication to neuraxial procedures.
Although the risk of causing bleeding from distant lesions is low, neurosurgical advice should
be sought before continuing [6,15]. Thereby, neuraxial blockade could cause
haemangioblastoma rupture or cerebellar herniation in patients with raised ICP. Either with a
deliberate or inadvertent dural puncture, the pressure shifts caused by leckage of
cerebrospinal fluid (CSF) following dural puncture may be lethal [6,15,28]. Nevertheless,
epidural anaesthesia has been successfully performed for labour and Caesarean delivery in
VHL patients.

There are no case reports for peripheral regional anaesthesia in VHL patients, except one
bilateral ultrasound-guided transversus abdominus blocks with bupivacaine [15]. As in
neuraxial procedures, imaging techniques may help to rule out haemangioblastoma next to
puncture site. Thus, an ultrasound examination by the anaesthesist is the optimal approach
for ruling out local tumour in the prospected needle track.

In contrast, general anaesthesia allows hyperventilation, which can acutely decrease ICP and
allows the possibility of combining surgeries to remove different VHL tumours [6]. In case of
obstetrical or abdominal surgery, it also allows and facilitates emergency craniotomy or burr
hole creation if required [15]. But when general anaesthesia is performed, the sympathetic
response to laryngoscopy (gagging, adrenergic effects) must be avoided. All this could
increase the risk of bleeding from vascular malformations of the cerebrum and retina [8,28].

Finally, the type of anaesthesia needs consideration to the nature of the surgical procedure, to
the circumstances surrounding the surgery and to the patient’s preferences [31].

Necessary additional pre-operative testing (beside standard care)

These patients need comprehensive assessment before administration of anaesthesia [5].

Even if not associated with specific cardiac or respiratory pathologies, a thorough evaluation
of the patient’s history should focus on cardiac and respiratory status.
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Specific laboratory results are usually not helpful in pre-operative evaluation if no specific
guestions arise from anamnesis or clinical examination (e.g., potential bleeding disorder in the
anamnesis unrelated to VHL).

If neuraxial anaesthesia is planned, a MRI to evaluate the presence, persistence or worsening
of cerebellar and spinal tumours is recommended [1,15]. Evidence of tumour blocking the flow
of CSF as well as swelling or compression of vital structures due to tumour growth is necessary

[8].

Anamnestic symptoms or clinical examination results typical for the presence of
pheochromocytoma may be another indication for imaging procedure. Peri-operative mortality
can be 25-50 % if pheochromocytomas remain undiscovered until the time of surgery [31].
The definitive diagnosis of an adrenal tumour may trigger a corresponding therapy, which
allows the patient a better preparation for scheduled surgery and may help to avoid
haemodynamic crises during anaesthesia and surgery.

Particular preparation for airvay management

VHL is not associated with facial deformities or special airway difficulties. Nevertheless, a
standardised approach for airway examination and detection of airway challenges is
recommended. A particular preparation for airway management should be based on the
examination results. A slower induction and manual hyperventilation with bag and mask may
be indicated, due to the risk of large increases in blood pressure from rapid sequence induction
and intubation outweigh the likelihood of aspiration [9]. Blood pressure crises increase the risk
for haemorrhages of typically existing haemangioblastomas in VHL [16].

Particular preparation for transfusion or administration of blood products

No specific recommendations are given. No typical bleeding disorders were reported for VHL
patients.

Particular preparation for anticoagulation

No specific recommendations are given.

Particular precautions for positioning, transportation and mobilisation

Patients with imminent rise in intracranial pressure (ICP) can be placed in a 30-degree head-
up position and in case of pregnancy with a left lateral pelvic tilt [15]. As usual, avoiding any
position related injuries and undue pressures on eye, neck, thorax and especially abdomen
which could have affected the ICP intraoperatively is recommended [25].

Interactions of chronic disease and anaesthesia medications

Not reported.
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Anaesthetic procedure

Preoperative evaluation: see details above.

Premedication and sedation: might be performed weighing the benefits and risks in individual
patients. The use of diazepam and midazolam in VHL patients is reported [8,25].

Monitoring: should include pulse oximetry, noninvasive blood pressure measurement and a
four to five lead electrocardiogram [5]. Pre-induction insertion of an arterial line might be helpful
to get real-time information for blood pressure response during the induction and thus might
help to avoid excessive adrenergic responses [6,15].

IV line: peripheral placement pre-induction is recommended to ensure early intervention in
case of haemodynamic instability. The placement of a central venous catheter depends on the
individual patient’s risk and scheduled surgery.

Anaesthesia: induction of anaesthesia should be performed under consideration of patient-
specific risk factors unrelated to VHL as well as lesions and pathologies due to VHL. Induction
of anaesthesia requires careful planning to avoid haemodynamic changes and ICP increases.
No specific anaesthetic agents are contraindicated in VHL except individual allergies [8]. There
is no specific risk for malignant hyperthermia.

Few anaesthetic agents for intravenous induction were reported as uneventful in VHL patients,
including fentanyl, alfentanil, remifentanil, pethidine, lidocaine, thiopental, propofol,
midazolam, rocuronium, vecuronium [5,6,15,24,25,28]. Some case reports include the use of
succinylcholine [28]. Preferably this relaxant should not be used to avoid additional ICP
increase [6,15]. The latter may be blunted by pre-treatment with small doses of nondepolarising
muscle relaxant [9]. It is recommended to ensure adequate amounts of anaesthetic agents to
blunt especially the response to laryngoscopy. Despite nephronsparing approaches,
progressive renal function loss may occur over time with necessary adaption of dosage [29].

For anaesthesia maintenance, sevoflurane, isoflurane, halothane, nitrous oxygen, propofol,
midazolam, sufentanil, remifentanil and morphine are reported as uneventful in VH patients
[5,6,14,18]. Intravenous anaesthesia for maintenance may be preferable instead of volatile
agents because of the theoretical advantageous effects on cerebral circulation and ICP
[6,15,25]. Halothan is known to sensitise the heart to catecholamines. It is advisable to avoid
halothane if pheochromocytoma is suspected, even though there have been reports of
uneventful anaesthesia with its use in this condition [14].

Sugammadex, neostigmine and glycopyrrolate were reported for antagonising the effects of
neuromuscular blocking agents in VHL patients [5,6,25].

For neuraxial anaesthesia, bupivacaine with diamorphine or fentanyl for spinal anaesthesia
and lidocaine, bupivacaine (in some cases with adrenaline) for epidural were used in VHL
patients [8,14,22,23,24]. There should be no special indication or contraindication for a specific
local anaesthetic agent.

To prevent postoperative nausea and vomiting (PONV), the use of ondansetron is reported as
uneventful [25,28].

Dexamethasone may be considered to hinder and control cerebellar tumour or oedema
swelling and as steroid replacement therapy in case of adrenal insufficiency [9,15,31]. Besides
hydrocortisone may be given preoperatively in case of chronic corticoid taking to prevent
inadequate adrenal gland response to stress [31].
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Mannitol and furosemide were used as additional agents to control ICP [9].

In case of haemodynamic lability, phentolamine, labetalol, nicardipine, phenylephrine, prazosin
and phenoxybenzamine, noradrenaline were used in VHL patients [5,6,9,14,18,25].
Vasodilators such as nitroglycerin and sodium nitroprusside may potentially increase cerebral
blood flow and ICP in patients with intracranial hypertension. Therefore, metoprolol, esmolol,
propranolol and propofol may be preferred until dura mater opening [12].

Especially in case of pre-existing pheochromocytoma, an adequate preparation with a- and 3-
blockers is essential for maintaining haemodynamic stability [12]. Moreover, in these cases
metoclopramide, droperidol and pentazocine should be avoided as they are supposed to
induce and increased catecholamine release and inhibit the re-uptake of catecholamines into
nerve terminals. This also applies for morphine and atracurium as well as other drugs known
to be histamine releaser, which can provoke hypertensive crisis as consequence of an increase
in circulating catecholamines [14].

Ventilation should be performed carefully with adequate low tidal volumes and properly

adjusted ventilator settings to reduce baro- / volutrauma as usual. In case of increased ICP a
lower goal end-tidal carbon dioxide may be sought [6].

Particular or additional monitoring

Haemodynamic fluctuations, especially during intubation and extubation should be anticipated.
Therefore, invasive arterial blood pressure monitoring during the intra- and post-operative
period may be useful, especially in patients with intracranial or spinal cord haemangiomas as
well as pheochromocytoma and preoperative existing therapy with adrenergic blockers
[9,12,18].

Peri-operative close meshed control of blood sugar is recommended, which may be unstable
due to steroid therapy [15].

Measurement of ICP may be reasonable in particular cases as well as an interdisciplinary
exchange with neurosurgeons [15].

Possible complications

Patients may be drowsy due to increasing ICP [6].

Pheochromocytomas can lead to catecholamine-induced, potentially life-threatening
complications, including hypertensive crises, cardiac arrhythmias, pulmonary oedema and
myocardial ischaemia. Therefore, elective surgery in VHL patients with pheochromocytoma
may need preoperative non-competitive a-adrenergic blockade with phenoxybenzamine or a
selective blockade with prazosin, doxazosin or urapidil for 10-14 days. Calcium channel
blockers can also be applied. In case of additional tachyarrhythmias, p-blocker may be added
after a few days of a-blockade. B-blockers should never be used as monotherapy, because
they can cause sudden increase in blood pressure. Noradrenaline secreted by the tumour
stimulates a1-receptors causing severe vasoconstriction, while vasodilating B-receptors would
be blocked [2,7].
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Post-operative care

Postoperative care should be based upon the patient’s pre-existing conditions as well as the
surgical or interventional procedure. Most case reports refer a postoperative stay in PACU,
IMC or ICU before transfer to the normal ward or discharge at home is acceptable [6,25].
Especially patients with adrenergic blockade due to pheochromocytoma should be monitored
regarding haemodynamics, neurology, and blood sugar postoperatively [7].

Post-operative analgesia can be performed by epidural anaesthesia if possible and
reasonable. As systemic analgesics paracetamol, diclofenac and morphine were reported as
uneventful in VHL [12,15,28]. In patients with increased ICP, they should be titrated carefully
to avoid hypoventilation, hypercarbia and cerebral vasodilation [9].

Disease-related acute problems and effect on anaesthesia and recovery

Emergency-like situations: cerebral haemorrhage and / or herniation, spinal haemorrhage up
to paraplegia, haemodynamic instability due to adrenergic crisis.

Differential diagnosis: (pre)eclampsia in pregnant women, cardiac / vascular impairment in
haemodynamic instability, cerebral / spinal pathology due to other cause.

Ambulatory anaesthesia

Specific recommendations for or against ambulatory anaesthesia cannot be given as no
published literature exists regarding this topic.

Obstetrical anaesthesia

VHL disease has no negative impact on fertility besides the indirect consequences brought on
by complications, i.e. multiple abdominal surgeries [9]. Clinical manifestation of the disease
goes along with childbearing ages [1].

Overall, VHL-associated pregnancies have favourable outcomes with a 96.4 % foetal survival
rate and a 5.4 % maternal morbidity rate [6,13].

Evidence regarding whether or not VHL-related tumours have new or accelerated growth
during pregnancy is controversial [1,4,6,11,15,32]. It’s under discussion if progesterone may
be responsible for new occurrence or worsening of clinical features of this disease in
pregnancy [1].

The hormonal and haemodynamic changes in pregnancy can accelerate the growth of
haemangioblastomas, leading to increased symptoms [17]. For example, the significant
increase in blood volume and cardiac output in pregnancy leads to increased venous pressure
within the haemangioma. The valveless veins that drain the spinal cord become engorged
secondary to the gravid uterus’ pressure on the inferior vena cava [9,17]. In addition, plasma
osmolality and albumin concentration may predispose to the formation of cerebral oedema and
amplify neurological symptoms in pregnancy [9].
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The mode of anaesthesia and delivery should be determined based on an individual risk-to-
benefit ratio, on a case-by-case basis with the presence or absence of CNS tumours (with or
without ICP symptoms and signs) and pheochromocytoma taken into consideration [1]. In
addition, one must also consider the potential for and adverse effects on placental perfusion
and the effects on the foetus for each mode [9]. Recommendations for the management of
pregnant patients with VHL as well as the timing of surgical intervention, anaesthesia and
delivery of the foetus vary and are limited and inconsistent [28,32]. Moreover, VHL patients
should undergo delivery at centres with the expertise and availability of these various
specialties [6]. Careful preoperative assessment and multidisciplinary planning are required to
ensure maternal safety [15].

Successful vaginal mode of delivery has been reported, but its value compared to operative
delivery is unclear [1,3,15,23]. It may cause cardiovascular stress and fluctuations in blood
pressure with the potential risk of rupture of a CNS haemangioblastoma [5,28]. In case of
vacuum-assisted vaginal delivery, the risk may even be higher [15,17].

Most reported cases of childbirth in mothers with VHL concerning the CNS involve Caesarean
section [15]. Nevertheless, also Caesarean delivery includes a significant increased risk of
cerebrovascular disease in VHL patients [30].

Anaesthetic management is challenging in pregnant VHL patients and there are no general
recommendations available. It depends on the location and severity of lesions, clinical
symptoms, and the planned procedure [15].

Routine antacid prophylaxis should be performed, i.e. with ranitidine, metoclopramide and
sodium citrate [5,6,15,28].

Cerebrospinal fluid pressure increases in normal labour and increases with uterine contraction
with or without Valsalva. This has been attributed to skeletal muscle contraction in response
to pain and is prevented by regional analgesia [1,21].

Epidural technigues have been used in VHL patients to provide anaesthesia for Caesarean
section, analgesia for labour and vaginal delivery [15,22,26]. In VHL, haemangioblastomas are
usually not present in the epidural space. Most are located within the posterior medullary cord.
Therefore, it has been proposed that epidural is preferable to spinal anaesthesia as the dura
is not intentionally punctured, resulting in less chance of haemangioblastoma penetration [23].

Nevertheless, even in patients with known stable thoracic spine cord vascular lesions spinal
anaesthesia has been successfully performed for emergency Caesarean section [23].
Because most haemangioblastomas are located in the cervical and thoracic region, the
possibility of disrupting a tumour at the level of the lumbar region — the usual region of neuraxial
anaesthesia placement — is minimal [1].

If significant mass effect with impending increasing ICP, neuraxial anaesthesia as well as
vaginal delivery may worsen pressure ratio and patient’s neurology. Caesarean delivery with
general anaesthesia may be reasonable in some cases [6]. Ultimately, if neuraxial anaesthesia
is planned, an imaging study of spine (and brain) should be performed before. In the absence
of contraindications, elective Caesarean section under epidural anaesthesia appears to be a
sensible choice for management of childbirth in VHL patients [22]. An elective MRI before the
scheduled delivery date might help in optimising the best approach for a neuraxial procedure.

In certain situations, general anaesthesia may be the only safe option, especially when
emergent delivery in combination with lifesaving neurosurgical interventions is indicated [1,6].
However, the management in general anaesthesia may be aggravated due to hypertensive
crises and the risk of cerebral haemorrhage [6,23]. The usual rapid sequence induction for
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general anaesthesia in pregnant patient may not be tolerated in patients with raised ICP [5].
The haemodynamic goals during induction should be based on an attempt to maintain
placental blood flow without risking severe hypo- or hypertension in a patient with the possibility
of an intracranial mass [18].

In women with pheochromocytoma surgical treatment is recommended before any pregnancy
attempts. If tumour is not resected before delivery, a-blockade is recommended to reduce
maternal and foetal mortality. There are also reports of successful combined Caesarean
delivery and resection of pheochromocytoma or craniotomy [5,6,17,18]. Besides,
pheochromocytoma may mimic (pre)eclampsia with possible serious maternal and foetal
consequences especially if undiagnosed [1]. Therefore, throughout procedure continuing
magnesium infusion is supposed. One should consider unknown changes in placental
perfusion secondary to chronically elevated catecholamine levels and the requirement for
intravenous vasodilators with possible adverse foetal effects [6,18].

Postpartum cerebellar haemorrhage or cerebellar tonsil herniation is reported due to
undiagnosed VHL. Haemangioblastoma is the most frequently described feature of VHL
disease complicating pregnancy in the literature [1,9,15,16,17]. Therefore, during pregnancy,
repeated MRI should be performed to detect possible tumour recurrence or growth, i.e. in
adolescents of risk brain and spine should be examined every 12—-36 months [16,20]. It may
show dispersion of tumour mass in brain and spine, especially the presence of space-
occupying lesions with significant mass effect. Besides, regular retinal checks and plasma or
urinary metanephrines screening each trimester may help to watch the disease’s progress [6].

Finally, maternal and foetal outcome mainly depend on the coordination of a skilled
multidisciplinary team that may include obstetricians, anaesthesiologists, critical care
physicians, radiologists, neurosurgeons, visceral surgeons, endocrinologists, neonatologists,
maternal-foetal medicine team and others [1,6]. The obstetric and anaesthetic management of
women with VHL throughout their pregnancy and delivery involves vigilance for any change in
neurological symptoms and signs or features of raised ICP [28].
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