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COAGULOPATIE PIASTRINOPENIE PATOLOGIE 
NEUROLOGICHE



DISTURBI DELL’EMOSTASI

EREDITARI

Deficit dei fatt. della 
coagulazione

Pistrinopenie ereditarie

ACQUISITI

Anticoagulanti

Difetti legati alla gravidanza

COAGULOPATIE



Stato IPERcoagulativo e IPOfibrinolitico

✓ ⇈ INIBITORE DELL’ATTIVATORE DEL 

PLASMINOGENO  (PAI -1 e PAI - 2)

✓ ⇊ ATTIVATORE DEL PLASMINOGENO 

TISSUTALE (tPA)  

⇈ ➔ ⇊

Fibrinoge
no

F. II F. XI

F.  VII F. V F. XIII

F.  VIII

F.  X

F. IX / XII

✓ ATTIVAZIONE PIASTRINICA

✓ PROTEINA S:  ↓ 40/50%

✓ FATTORI DELLA COAGULAZIONE:

Alterazioni fisiologiche della coagulazione in gravidanza



Test di screening dei disturbi dell’emostasi

Personal and family 
history

ISTH – BAT

Physical examination

Full blood count

Liver and kidney 
function

APTT, PT, fibrinogen

Patient with bleeding 
tendency

Journal of thrombosis and haemostasis : JTH, 14(8), 1507–1516



Caso Clinico
Donna di 37 anni, IV G PARA 0 (3 AS a 4 settimane)

• DEFICIT EREDITARIO del FVII in forma severa (valori basali < 10%) e LAC +

• Rischio emorragico medio-elevato, non necessariamente legato ai valori dell’ INR / 

FVII

• In anamnesi: metrorragie importanti nei primi mesi del menarca, poi risoltesi. Nessun 
intervento chirurgico

• Gravidanza insorta con PMA, decorso regolare, ha assunto cardiaASA fino a 32 sett, 
poi EBPM

• 30/05 ricovero per induzione a 38 sett+ 4 (ultima assunzione EBPM il 29/05) 

• 31/05: INR 1,54



Caso Clinico PROTOCOLLO DI GESTIONE

- Somministrare FVII 15mcg/kg PRIMA dell’analgesia

neuroassiale

- Al momento del parto → ac. tranexamico 1 gr

- Se evidenza di EPP → FVII 90 mcg/kg



Caso clinico

01/06 posizionato CRB,  poi rimosso, proseguita induzione con MISOPROSTOLO

Ore 03:40 dell 02/06 : collo centralizzato, appianato, DC 3 cm, PP cefalica – 2, MAC rotte, liquido chiaro

Presenza di attività contrattile dolorosa → si richiede partoanalgesia, INR 0.72

Dopo VI dose di MISOPROSTOLO,  intensa attività contrattile.  Trasferimento in sala parto

Travaglio regolare, continua induzione con ossitocina

Ore 01:50 somministrato FVII al dosaggio di 15 mcg/kg

Ore 19: 58 PARTO OPERATIVO con ventosa per esaurimento delle forze materne, secondamento spontaneo

Al momento del parto, somministrate: 

X UI ossitocina, 1 fiala di SULPROSTONE 500 mcg in IC, 1 gr di ac. tranexamico,  FVII 15 mcg/kg. 

PERDITE EMATICHE STIMATE: 400 ml

INR post parto 0.72, controlli successivi 0.97. Rimosso catetere peridurale, iniziata profilassi con EBPM.

In III GPP → Dimissione,  INR 1.39



ORIENTAMENTO DIAGNOSTICO

La prevalenza di una conta piastrinica < 150 X 109 nel T3 di gravidanza è compresa tra il   
6,6 e l'11,6%

TROMBOCITOPENIA E GRAVIDANZA

PREGNANCY - SPECIFIC NOT PREGNANCY - SPECIFIC

Isolated thrombocytopenia Gestational thrombocytopenia
(70 – 80%)

Primary ITP (1- 4%)
Secondary ITP (< 1%) * 
Drug – induced thrombocytopenia
Type IIB vW disease
Congenital thrombocytopenia

Thrombocytopenia associated
with systemic disorders

Severe Preeclampsia (15 – 20%)

HELLP Syndrome (< 1%)

AFLP ( < 1%)

TTP / HUS **
LES **
Antiphospholipid** syndrome
Viral infection **
Nutritional deficiency **
Splenic sequestration
Thyroid disordes **

* Secondary ITP:  includes isolated thrombocytopenia secondary to some infections (HIV, HCV, H. pylori) and to other autoimmune disorders such 
as systemic lupus erythematous. 
** Rare (probably <1%) 



Quale è l’incidenza di Ematoma Spinale dovuto a 
procedure neuroassiali in ambito ostetrico?

ⓘ Start presenting to display the poll results on this slide.



Quale è l’incidenza di Ematoma Spinale 
dovuto a procedure neuroassiali in ambito 

ostetrico?

▪ 0,3%

▪ 1%

▪ 0,005%

▪ 3%



Up to 12% of obstetric patients meet criteria for the diagnosis of 
thrombocytopenia 

not infrequent anesthesiologist must decide whether to proceed 
with a neuraxial procedure in an affected patient 

substantial risks associated with withholding a neuraxial 
analgesic/anesthetic procedure in obstetric patients 

bleeding history assessment and determine the 
thrombocytopenia etiology before admission for delivery 

risk of spinal epidural hematoma associated with a platelet count 
≥70,000 × 106/L is likely to be very low in obstetric patients

gestational thrombocytopenia, immune thrombocytopenia (ITP), and 
hypertensive disorders of pregnancy in the absence of other risk factors 



ITP – EVIDENZE SCIENTIFICHE

Trombocitopenia e Gravidanza

• Studio prospettico di coorte
• 107 pazienti con ITP → conta piastrinica MEDIA 64 x 109/l
• 14 pazienti sottoposte a ADP → 6 pz avevano PLT ↓ 80 x109/l
• 0 casi di ematoma perimidollare / 21% EPP grave

▪ Review, 291 pz con ITP e PLT < 100 X 109/l
▪ 166 sottoposte APD, di cui 61 con PLT < 80 x109/l
▪ 11 pz con PLT < 50 x109/l

▪ 0 casi di ematoma perimidollare

▪ Nella ITP si verifica un’accelerata distruzione delle piastrine, ma la funzione delle piastrine 
rimane tipicamente intatta. 

Anesth Analg 2007; 104: 416-20.



Trombocitopenia e Gravidanza - HELLP

H

E

L

L

P

Hemolysis

Elevated

Liver Enzymes

Low

Platelet count

GESTIONE ANESTESIOLOGICA

• ANESTESIA NEUROASSIALE se PLT stabili o PLT > 80 x 109/l

• Per tecniche CSE → ATTENZIONE alla rimozione del catetere
peridurale

• Se non ci sono segni di ematoma spinale, rimuoverlo il prima 
possibile

• Se sanguinamento nel punto di inserzione del catetere →
lasciarlo in sede e correggere coagulopatia

• EO neurologico POSITIVO: Eseguire TC / RMN

▪ 36 pazienti con sindrome HELLP e PLT < 100 x 

109/l

▪ In 12 pz, PLT < 50 x 109/l

▪ 0 casi di ematoma perimidollare

▪ Incidenza 2 - 12% di tutte le 
gravidanze, 10 - 20% dei casi di PE

▪ 30% dei casi insorge nel
puerperio, entro 48 h

▪ LDH ≥ 600 UI/l

▪ AST / ALT > 2N

▪ PLT <100 x 109/l



Trombocitopenia e Gravidanza

QUAL E’ IL CUT – OFF PIASTRINICO PER ESEGUIRE ANESTESIA NEUROASSIALE?

In caso di ↓ PLT NOTA, ISOLATA e STABILE al 

termine della gravidanza: PLT > 75 x 109 NON è

una controindicazione all’APD.

Al di sotto di questo valore, valutare rapporto

rischio/beneficio.

In caso di Preeclampsia con ↓ PLT STABILE, senza 

deficit della coagulazione associati:

APD se PLT > 80 x 109

AS se PLT > 50 x 109

Procedura eseguita da anestesista esperto.



Review of relevant published literature (1952–2016) and of the 
Anesthesia Closed Claims Project Database (1950–2013) 

No a single case of SEH after neuraxial blockade in obstetric 
patients receiving thromboprophylactic doses of UFH or LMWH 

Small number of cases in which the neuraxial procedure was done 
with the continuation of intrapartum thromboprophylaxis or with a 
shorter time interval between last dose and anesthetic procedure 

than is recommended in the ASRA or ESA guidelines 

2002 survey of 226 obstetric units in the United Kingdom revealed 
that 16% to 20% were willing to perform a “central nerve block” 

within 4 hours of a dose of LMWH 



1 in 251,463 obstetric patients developed SEH

0 of 79,837 obstetric patients developed this 
complication 

7 of the 62,450 nonobstetric patients developed 
SEHs 



In quali di queste condizioni è assolutamente 
controindicata ogni procedura neuroassiale?

ⓘ Start presenting to display the poll results on this slide.



• Epilepsy is the most common serious neurological disorder in pregnant  -

• 6.85 per 1000 womenEpilepsy 

• immune-mediated, chronic, demyelinating disorder of the central nervous system (CNS)

• three times more common in women; the mean age at diagnosis is 30 yrsMultiple sclerosis 

• Multi-disciplinary expertise is essential during the acute presentation, and if still pregnant, to choose the 
safest mode of delivery, options for anaesthesia, and prevent deterioration of maternal and fetal conditio 

Cerebrovascular 
disorders 

• is an autoimmune condition where the body produces antibodies against the alpha subunit of the nicotinic 
acetylcholine receptors in the neuromuscular junction. 

• fatigability of skeletal muscles which can affect some muscle groups more than others making clinical 
symptoms variable

Myasthenia gravis 

• congenital malformations involving the vertebral arches, spinal cord and meninges

• Women with repaired open dysraphisms frequently have their phylum terminale released at the same time. 
These patients are unlikely to have a patent, or even present, epidural space, and their ligamentum flavum
may not be present.  

Spinal dysraphisms 

Neurological Disorders



• dosing of medications may need to be altered during pregnancy 

• primary management goals are control of seizures

• concerns related to dose-dependent teratogenicity of AEDs

• 15% of women there was deterioration in seizure control, which was
more likely to occur among women with focal epileptic disorders 

• All AEDs possess some teratogenic potential

• growing evidence monotherapy with lamotrigine or levetiracetam may
be safer for both fetus and mother

• Hormonal changes, increased volume of distribution and protein
binding of AEDs, hyperemesis gravidarum, insomnia and 
psychological stress may result in the need of frequent adjustments
of therapy to maintain seizure control and pre- vent SUDEP 

• Neuraxial analgesia for labour is recommended to reduce sleep
deprivation and labour pain-induced stress and dehydration.

Epilepsy



• The hallmark of the disease is periventricular inflammatory lesions, 
which eventually cause demyelination and axonal damage 

• anywhere in the CNS, hence the myriad of symptoms in the clinical 
presentation

• Symptoms of MS are usually intermittent (relapsingeremitting)

• 10-15% it will have a slowly progressive course

• Women may present with a variety of neurological symptoms, including
sensory and motor deficits, bladder dysfunction, visual disturbance, mood 
changes and cognitive decline

• The number of relapses usually reduces during pregnancy

• the anaesthetic antenatal assessment should focus on a thorough history 
and neurological examination and documentation of existing
neurological deficits.

• the Pregnancy in Multiple Sclerosis study (PRIMS) found no correlation
between the use of neuraxial techniques and relapses of MS in the 
postpartum period

Multiple sclerosis 



Intracranial 
haemorrhage 

More than half of all 
pregnancy-related 
strokes and is A major 
cause of morbidity 

Commonly result of 
ruptured cerebral 
aneurysms or 
arteriovenous 
malformation

Almost half of the women 
with ICH of any cause 
have A history of pre-
eclampsia, eclampsia or 
HELLP syndrome  

Cerebral 
aneurysms 

Obstetric and 
anaesthetic 
management does not 
need to be modified in 
asymptomatic 

If an aneurysm bleeds, 
early intervention (E.G. 
Clipping or coiling) 
improves maternal and 
fetal outcomes 

Arteriovenous 
malformations 

The risk of AVM 
haemorrhage is increased 
during pregnancy (up to 
8.1%) 

Requiring more proactive 
management 

Non-pregnant women who 
have experienced A bleed 
from an AVM should 
undergo an intervention 
(coiling, clipping, surgery) 
before becoming pregnant 

Acute ischaemic 
stroke 

Rarer form of stroke in 
pregnancy and is usually 
related to risk factors

Treatment focuses on 
preserving brain tissue by 
identification of the 
affected vessel, 
reperfusion, and pre- 
vention of recurrency

Obstetric management is 
usually expectant unless 
there are difficulties in 
achieving haemodynamic 
targets to improve cerebral 
perfusion, and fetal 
delivery is judged to be of 
benefit to the mother  

Cerebral venous 
sinus thrombosis 

Rare cause of 
stroke

Pregnancy is 
usually the sole risk 
factor for 
developing CVT

Anticoagulation is 
the mainstay of 
therapy, and the 
prognosis is better 
than in CVT not 
related to 
pregnancy 

Cerebrovascular disorders 



• antibodies against the alpha subunit of the nicotinic acetylcholine receptors in the 
neuromuscular junction. 

• fatigability of skeletal muscles which can affect some muscle groups more than others

• clinical symptoms variable e ptosis, diplopia, dysphagia, respiratory weakness. 

• one in 5000 and it affects twice as many women as men 

• Treatment of MG is usually symptomatic and includes anticholinesterase drugs such as
pyridostigmine, and immunosuppressants such as steroids, intravenous immunoglobulins, 
azathioprine, mycophenolate and methotrexate

• Thymectomy has been shown to reduce the fre- quency of exacerbations and reduce the 
need for steroids

• During pregnancy one third of women may have wors- ening of symptoms

• Epidural analgesia is recommended to minimise the risk of myasthenic crisis caused by 
pain. 

• higher levels of sensitive block can precipitate respiratory weakness and require ventilatory
support

• Up to a third of neonates born to seropositive mothers with MG may develop transient
neonatal MG (TNMG)  

Miastenia Gravis



Neurological conditions are the third leading cause of maternal mortality in the UK. 

Epilepsy is the most common neurological dis- order encountered in pregnancy. 

Neuraxial anaesthesia is not contraindicated in patients with multiple sclerosis. 

Physiological changes of pregnancy put women at higher risk of acute 
cerebrovascular disorders and the anaesthetist is best placed to coordinate the 
management of these in the immediate setting. 

Spinal pathology may preclude the use of neuraxial techniques for labour analgesia and 
anaesthesia. 

Key Points



OPEN SPINAL DYSRAPHISMS 

MYELOMENINGOCELE

MYELOCELE

HEMIMYELOMENINGOCELE

HEMIMYELOCELE 

CLOSED SPINAL 
DYSRAPHISMS 

WITH SUBCUTANEOUS MASS 

LUMBOSACRAL

•LIPOMAS WITH DURAL DEFECT 

•LIPOMYELOMENINGOCELE

•LIPOMYELOCELE

•TERMINAL MYELOMENINGOCELE

•MENINGOCELE 

CERVICOTHORACIC

•NON-TERMINAL MYELOCYSTOCELE

•MENINGOCELE 

WITHOUT SUBCUTANEOUS MASS 

SIMPLE DYSRAPHIC STATES

•INTRADURAL LIPOMA

•FILAR LIPOMA

•TIGHT FILUM TERMINALE 

•PERSISTENT TERMINAL VENTRICLE

•DERMAL SINUS 

COMPLEX DYSRAPHIC 
SYNDROMES

DISORDERS OF MIDLINE NOTOCHORDAL 
INTEGRATION

•DORSAL ENTERIC FISTULA

•NEURENTERIC CYSTS

•DIASTEMATOMYELIA 

DISORDERS OF NOTOCHORDAL 
FORMATION

•CAUDAL AGENESIS

•SEGMENTAL SPINAL DYSGENESIS 

Classification of Spinal Dysraphisms





30-year-old 

ASA 2 

38 weeks of gestation 

skin dimple in the sacral area 

EON neg

MRI revealed a tethered 
cord syndrome 

interrupted sacral posterior 
neural arch located at S2 

abnormally low posi- tioned 
conus medullaris 

Case report



No complications and adverse effects occurred in the postpartum period 

optimal pain management during the labour. 

intermittent top-up 15-20ml ropivacaine 0.1-0.2% injections 

10mcg epidural sufentanyl bolus followed by 

epidural catheter was inserted at L2-L3 level

Epidural analgesia was selected to avoid a possible spinal cord injury using 
combined spinal-epidural technique. 





asymmetric block 

dural puncture 

exces- sive block height 

suboptimal analgesia

rapid onset block

spinal catheter migration

pain on needle placement



grazie
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