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16.000 + 6.000
labors  annually

53-56% epidural analgesia
12% of caesarean sections

~15.500 cases of
“OB-anesthesia activity”



“Simple scheme”
Extrinsic, Intrinsic system and Common pathway of coagulation 



Congenital or  chronic or  iatrogenic coagulopathy problems
and neuraxial anesthesia

• Thrombocytopenia/Thrombocytostenia

• Common factor deficiency disorders

• Rarer factor deficiency disorders

• Anticoagulants  



Thrombocytopenia
7-10% with PLT < 150.000     or      3-5% with PLT < 100.000

Gestation thrombocytopenia ~ 80% of all cases with 
peripartum thrombocytopenia (PLT > 70x109) 

• No history of previous thrombocytopenia

• Normal platelet count in early pregnancy

• No evidence of pre-eclampsia

• Exclusion of other disorders

These patients are not at increased risk of  hemorrhage, and 
there is no contraindication to neuraxial anesthesia.  

Beilin Y. Anesth Analg 1997      Sainio S.  Acta OG Scand 2000



Gestation Thrombocytopenia

A Canadian survey reported that 16.2% of university-based anaesthetists 
would place an epidural if the platelet count

was >50.000 another wise healthy parturient. 

Obstetric anesthesia practice in Canada. Can J Anaesth 2000

In Israel > 80.000 or >70.000 is a “safe level” of PLT
for neuraxial anesthesia. 

??? The risk of epidural hematoma in patients with PLT 50-70-80.000

Regional anesthesia is safe with PLT >50.000
7th ed

Barash

2013



Spinal cord injury in 1990-2000    UK

73 claims related to 
Spinal Cord injury

50 were related to RA

9 Direct Spinal cord injury

4 Thoracic Epidural 35 Lumbar epidural

2  ?

16 as a result 
of Hematoma

14 for chronic pain  
13 In present of systemic anticoagulation

No obstetric patients



Total 127 cases

33 cases of  
spinal hematoma

2 Obstetric patients with HELLP s-m and Epidural analgesia
Estimated risk of spinal/epidural hematoma 1:200.000 



• 119 patients with HELLP s-m    PLT 19-143.000

• 58 Epidural and 4 Spinal

• There were no neurologic complications or bleeding in the epidural 
space. Anesthesia in pregnant women with HELLP syndrome. Int J Gynaecol Obstet. .

Vigil-De Gracia P1, Silva S, Montufar C, Carrol I, De Los Rios S.

“The drop in trends of platelet count predisposes them at the risk 

epidural hematoma with neuraxial anesthetic technique.”

No evidence!!!

The anesthetic technique may be decided at the discretion of 

anesthesiologist, urgency of CS delivery in parturients with the 

platelet count between 60,000* and 90,000/mm3.
Khellaf M   Thrombocytopenia and pregnancy. Rev Med Interne. 2012;33:446–52.

https://www.ncbi.nlm.nih.gov/pubmed/11430937
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vigil-De Gracia P[Author]&cauthor=true&cauthor_uid=11430937
https://www.ncbi.nlm.nih.gov/pubmed/?term=Silva S[Author]&cauthor=true&cauthor_uid=11430937
https://www.ncbi.nlm.nih.gov/pubmed/?term=Montufar C[Author]&cauthor=true&cauthor_uid=11430937
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carrol I[Author]&cauthor=true&cauthor_uid=11430937
https://www.ncbi.nlm.nih.gov/pubmed/?term=De Los Rios S[Author]&cauthor=true&cauthor_uid=11430937


Need to evaluate the 

risk-benefit ratio 
on a case-by-case basis 
before administration 

regional anesthesia for 
patient with significant 

thrombocytopenia

TEG may be used 
to assess hemostasis in 

thrombocytopenic 
woman



Regional anesthesia in patients with preeclampsia
with preeclampsia and low PLT

• GA may cause exaggerated cardiovascular response to intubation leading to

• Cerebral hemorrhage and edema

• Cardiovascular decompensation and pulmonary edema

• The administration of RA not only avoids the maternal complications with GA like difficult intubation, 
vasopressor response to intubation, but also improves uteroplacental blood flow and neonatal outcome.

Lawes EG Br J Anaesth. Loughran PG Br J Obstet Gynaecol.
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Patient with preeclampsia and  very low PLT 
number for CS  20-30-40.000/mL

• This patient needs PLT transfusion for surgical hemostasis

• This patient is in a risk group for intracranial hemorrhage 
at the time of intubation and extubation

• Give 6-10uPLT immediately before operation

• Perform one shot spinal with atraumatic tiny needle 26-
27G immediately after PLT transfusion 

• No case reports about spinal or epidural hematoma after 
the use of this atraumatic tiny needle



➢Tromboelastography (TEG)    Maximal Amplitude  (MA)  for PLT function



TEG for parturients with 
thrombocytopenia 

2003

TEG cannot be recommended in this specific setting

2006

TEG may be a better tool to evaluate coagulation 
in the parturient with thrombocytopenia.2014

Neuraxial techniques in parturients can be 
performed with PLT >56.000 and a normal TEG 

results



• Prospective study  (3-y period)

• Patients with PLT count <100.000

• TEG before a neuraxial anesthesia/analgesia 

This case series suggests that neuraxial techniques in parturients can be performed 

with a platelet count greater than 56,000 mm3 and a normal TEG result.

Utility of thromboelastography during neuraxial blockade in the parturient with thrombocytopenia. AANA 

J. 2014 Apr;82(2):127-30.

TEG may be used as an additional index whilst making a decision regarding the performance of regional anesthesia 

in obstetrics.  The safety of regional anesthesia does not differ in patients with a number of thrombocytes above 

60,000 and normal TEG, fibrinogen and PT results, regardless of the etiology of thrombocytopenia.

(Ioscovich @ Einav TEG for  105 thrombocytopenic parturients. Unpublished data)

SZMC

http://www.ncbi.nlm.nih.gov/pubmed/24902455


ITP - Idiopathic thrombocytopenic purpura

• Patient with a history of ITP

• First presentation in pregnancy as a most common reason 

for isolated  thrombocytopenia in the first trimester

• Autoimmune disorder - production of anti-platelet 

immunoglobulin (IgG), is not always present 
(recognized), making the diagnosis problematic

• Despite low platelet numbers, hemostasis is often normal

• PLT ~ 50-75.000 (?)   - TEG

Thornton P.  Coagulation in pregnancy 

Best Practice & Research Clinical Obstetrics and Gynaecology 2010



ITP - Idiopathic thrombocytopenic purpira

• Administered corticosteroids prednisone 1 gm/kg/d  or 
intravenous gammaglobulin (IVIgg), over 2-3 days, will raise the 
platelet count in approximately 75%-100% of ITP patients and the 
platelet count will remain elevated for 3–6 weeks
• There are no trials comparing IVIg to corticosteroids for effect

• Administration of IVIg and/or corticosteroids usually will 
raise the platelet count to enable neuraxial anesthesia

Coagulation in pregnancy Thornton P.  Best Practice & Research Clinical Obstetrics 
and Gynaecology 2010



The British Committee for Standards in Haematology 
guidelines recommend a platelet count of 80x109 for 

epidural anaesthesia.

“However, many anaesthetists would do a neuraxial block 

(especially spinal anaesthesia) in asymptomatic 
ITP patients with platelet counts  > 

50x109   “

Guidelines for the investigation and management of idiopathic thrombocytopenic purpura in adults, 

children and in pregnancy. Br J Haematol 2003

80.000
50.000



Figure 1. Estimated risk of neuraxial hematoma  with spinal anesthesia. 
Figure 2. Estimated risk of neuraxial hematoma with epidural (including 
combined spinal-epidural) anesthesia.



Peripartum Thrombocytopenia in 
Shaare Zedek Medical Center

• 10,369 obstetric cases         166 cases of thrombocytopenic patient
Bernstein K @ Ioscovich A        Retrospective audit of outcome of regional anesthesia for 
delivery in women with thrombocytopenia. J Perinat Med 2008

• 168 patient with PLT < 80.000 with 2 control age/parity matched 
group 80-150.000 and >150.000

Dikman D @ Ioscovich A. Effect of thrombocytopenia on mode of analgesia/anesthesia and 
maternal and neonatal outcomes. J Matern Fetal Neonatal Med 2014  

No peripartum anesthetic complication even in parturients with 
severe gestation thrombocytopenia or ITP.   

TromboElastoGram in this situation !!!



Thrombocytostenia or
Abnormal platelet’s aggregation

• Normal/low PLT number with abnormal PLT     function *

• Up to 22% of patients with glycogen storage diseases had 
abnormal platelet aggregation.  (Gaucher diseases, Fabry
diseases or other)

Anesthesia for obstetric patients with Gaucher disease: 
survey and review

A. Ioscovich, S. Halpern, D. Elstein

Am J Hematol. 1999 Jun;61(2):103-6.
Platelet function abnormalities in Gaucher disease patients.
Gillis S, Hyam E, Abrahamov A, Elstein D, Zimran A.

http://www.sciencedirect.com/science/article/pii/S0959289X04000755
http://www.sciencedirect.com/science/article/pii/S0959289X04000755
http://www.sciencedirect.com/science/article/pii/S0959289X04000755
http://www.ncbi.nlm.nih.gov/pubmed/10367788
http://www.ncbi.nlm.nih.gov/pubmed?term=Gillis S[Author]&cauthor=true&cauthor_uid=10367788
http://www.ncbi.nlm.nih.gov/pubmed?term=Hyam E[Author]&cauthor=true&cauthor_uid=10367788
http://www.ncbi.nlm.nih.gov/pubmed?term=Abrahamov A[Author]&cauthor=true&cauthor_uid=10367788
http://www.ncbi.nlm.nih.gov/pubmed?term=Elstein D[Author]&cauthor=true&cauthor_uid=10367788
http://www.ncbi.nlm.nih.gov/pubmed?term=Zimran A[Author]&cauthor=true&cauthor_uid=10367788


• 36y old   36w gestation  

• Factor XI deficiency  4% 

• 4 previous VD with 2 PPH

• Letter from haematological consultant:   

‘’Give 2 FFP and perform epidural!’’

Neuraxial anaesthesia for parturient 
with coagulation  factor deficiency

Haematological 
consultation

?No!



Letter from USA
Dear Friends,

I have a clinical question, because, perhaps you have more experience with this than we do.

FXI deficiency is more common in Ashkenazi Jews, therefore I wonder if you see it more frequently.

In any case, we have patient,…her factor level was 21%. Her hematologist told her we could give her 
a couple of units of FFP, check the factor level, and then proceed with an epidural (for routine labor 
analgesia). We all refused…

…………..

Professor and Vice Chair

Department of Anesthesiology



David R. Gambling
M. Joanne Douglas

Neuraxial anesthesia is contraindicated in women with FXI 
deficiency unless factor XI concentrate has been given with an 
adequate response.

Factor XI level normally decrease during pregnancy. At 
term FXI level is 62% of nonpregnant level.



Factor XI deficiency





91 pregnancy in 74 women with Factor XI deficiency



74 women  with

91 labors (100%)

43 women 

Fact 11 ≤ 30%  

46 labors (50.5%)

31 women 

Factor 11 > 30%

45 labors (45.5%)

P value

Age at time of labor 29.5±5.2 (19-46) 29 ±5.3 (19-46) 30±4.2 (23-40) 0.39

Gravity 3.4±2.6 (1-14) 0.38

History of PPH 14 (15.3%) 9 (19.5%) 5 (11.1%) 0.27

Level of Factor 11 

(the last one before labor)

29±20 (1-86)% 12±10 (1-30) % 47±20 (30-86) % <0.00001

PT (INR) 0.99±0.12 (0.79-1.35) 0.99±0.14 (0.82-1.35) 1.02±0.05 (0.79-1.24) 0.74

PTT (sec) 1.02±0.05 (0.83-1.24) 45±11 (27-79) 34.2±4.8 (28-48) 0.01

PLT  (X1000) 213±52 (96-418) 204±50 (105-300) 227±56 (96-418) 0.1

Regional  Anesthesia  for 

CS

6 (6.5%) 0 6 (13.3%)

(4 Spinal 2 Epidural)

0.012

Regional anesthesia for 

labor 

23 (25.3%) 6 (13%) 17 (37.8%) 0.012

PPH 6 (6.5%) 3 (6.5%) 3 (6.5%) 0.98

FFP before labor or CS 13(14.2%) 9 (19.5% )(total 20U) 4(8.8%) (total 8U) <0.0001

FFP after labor or CS 14(15.4%) 12 (26%) (total 42U) 2 (4.4%) (total 4U) 0.01

Treated with FFP 

throughout labor

27 (29.6%) 21 (45.5%) 6 (13.2%) <0.0001



Our recommendation

•Recognized level of FXI close to labor

•Don’t use FFP routinely for patient with FXI 
deficiency

•Regional anesthesia for patient with mild FXI 
deficiency  (> 30 % ) may be performed according to 
•Case by case multidisciplinary discussion
•Benefit/ risk index



• 43-y old   new emigrant from Chili

• G13P8    38w     4NVD  and  3CS

• BMI 55 (162cm ; 145kg) 

• Type 1 vWf def 36 IU/dl (at her 30y)

‘’ For elective CS with general anesthesia, secondary 
to vWf deficiency’’

In preoperative high risk obstetric anesthesia clinic

• Repeated blood test – vWf- 78 IU/dl

Uneventful One shot Spinal anesthesia with 27G PP 
long needle 

Von Willebrand disease (VWD)



Most of the women with von 
Willebrand’s disease showed a  
significant (up to 300%) increase in 
factor antigen (P=0.0001) 
and in vWf activity (p=0.0001) levels 
during pregnancy.

(31 patient with 84 pregnancy)



Anesthetic implication of vWD

• Neuraxial anesthesia is safe in type 1 vWD
parturients with vWf > 50 IU/dL

• An epidural catheter should be removed early or 
not be removed if coagulation is abnormal.

• Levels of vWf begin decrease in  6h postpartum, returning  to 
pre-pregnancy levels by 7–20 days.  

• Neuraxial block contraindicated in                   
types 2 and 3 vWD



Factor VIII and IX deficiency Haemophilia A and B

• Haemophilia A and B  – X-linked recessive condition

• Haemophilia (as a disease) is diagnosed when FVIII or 
FIX activity is < 35%

• FVIII levels usually normalise during pregnancy

• FIX levels may decreases during pregnancy

• Known carriers of haemophilia  - check factor’s level



Anaesthetic implications of haemophilia carriers

Neuraxial anaesthesia is not contraindicated

• Factors level is > 50 IU/dL in the end of pregnancy 
• 92-96% for haemophilia A carriers

• 50% for haemophilia B carriers

• PT and PTT are normal

• No evidence of bleeding or bruising

• TEG  *



Utility and sensitivity of thromboelastography (TEG) in 
the diagnosis of the condition and monitoring the 

response to therapy.     2013

Anaesth Intensive Care. 2013 Nov;41(6):799-803.
Utility of thromboelastography in managing acquired Factor VIII inhibitor 
associated massive haemorrhage.
Fisher C1, Mo A, Warrillow S, Smith C, Jones D.

Haemophilia. 2013 May;19(3):409-14. doi: 10.1111/hae.12110. Epub 2013 Mar 19.
Monitoring rFVIII prophylaxis dosing using global haemostasis assays (10 patients).

Al Hawaj MA1, Martin EJ, Venitz J, Barrett JC, Kuhn JG, Nolte ME, Brophy DF.

50 IU dL

http://www.ncbi.nlm.nih.gov/pubmed/24180723
http://www.ncbi.nlm.nih.gov/pubmed?term=Fisher C[Author]&cauthor=true&cauthor_uid=24180723
http://www.ncbi.nlm.nih.gov/pubmed?term=Mo A[Author]&cauthor=true&cauthor_uid=24180723
http://www.ncbi.nlm.nih.gov/pubmed?term=Warrillow S[Author]&cauthor=true&cauthor_uid=24180723
http://www.ncbi.nlm.nih.gov/pubmed?term=Smith C[Author]&cauthor=true&cauthor_uid=24180723
http://www.ncbi.nlm.nih.gov/pubmed?term=Jones D[Author]&cauthor=true&cauthor_uid=24180723
http://www.ncbi.nlm.nih.gov/pubmed/23510278
http://www.ncbi.nlm.nih.gov/pubmed?term=Al Hawaj MA[Author]&cauthor=true&cauthor_uid=23510278
http://www.ncbi.nlm.nih.gov/pubmed?term=Martin EJ[Author]&cauthor=true&cauthor_uid=23510278
http://www.ncbi.nlm.nih.gov/pubmed?term=Venitz J[Author]&cauthor=true&cauthor_uid=23510278
http://www.ncbi.nlm.nih.gov/pubmed?term=Barrett JC[Author]&cauthor=true&cauthor_uid=23510278
http://www.ncbi.nlm.nih.gov/pubmed?term=Kuhn JG[Author]&cauthor=true&cauthor_uid=23510278
http://www.ncbi.nlm.nih.gov/pubmed?term=Nolte ME[Author]&cauthor=true&cauthor_uid=23510278
http://www.ncbi.nlm.nih.gov/pubmed?term=Brophy DF[Author]&cauthor=true&cauthor_uid=23510278


Rarer coagulation disorders
include abnormalities in factors II, V, VII, X, XII and XIII

“These disorders usually have a low prevalence in the general 
population and constitute approximately 3-5% of all coagulation 

disorders. ”

• F II  Extremely rare. No reports about anesthetic management.                 
(* hypercoagulation and LMWH treated)

• F V  Extremely rare. One case  CS – General Anesthesia.

• F XII and FXIII – very rare, miscarriage, bleeding not a problem, 
anesthetic management- no reports.

Haemophilia. 2014 James P.
Rare bleeding disorders - bleeding assessment tools, 
laboratory aspects and phenotype and therapy of 
FXIdeficiency.

http://www.ncbi.nlm.nih.gov/pubmed/24762279
http://www.ncbi.nlm.nih.gov/pubmed?term=James P[Author]&cauthor=true&cauthor_uid=24762279


Factor VII deficiency          Hemophilia C 

Most common of the “rare” disorders

1 : 100-500.000

• Epidural anesthesia for CS and labor following administration 
of recombination FVII            (rFVIIa) Novoseven



Recombination factor VII for peripartum bleeding
(rFVIIa) (Novoseven) 

FVIIa works via activation of the extrinsic pathway of the coagulation 

cascade leading to an enhanced generation of thrombin and a stable 
fibrin plug at the site of injury.

Side-effect - Increased risk of thromboembolism.

Thus, the timely use of rFVIIa, hence, can be used to
save life and fertility in cases of intractable obstetric bleeding.

Indian J Anaesth. 2012 Jan;56(1):69-71. 
Burad J, Bhakta P, Sharma J.

Department of Anaesthesia and Intensive Care, Sultan Qaboos University Hospital, Muscat, Oman.

Pulmonary embolism after administration of 
recombinant activated Factor VII for 

major obstetric hemorrhage.

J Clin Anesth. 2012 Sep;24(6):508-9. McCarthy GC, Allen 
TK, Habib AS.

http://www.ncbi.nlm.nih.gov/pubmed/22529425
http://www.ncbi.nlm.nih.gov/pubmed?term=Burad J[Author]&cauthor=true&cauthor_uid=22529425
http://www.ncbi.nlm.nih.gov/pubmed?term=Bhakta P[Author]&cauthor=true&cauthor_uid=22529425
http://www.ncbi.nlm.nih.gov/pubmed?term=Sharma J[Author]&cauthor=true&cauthor_uid=22529425
http://www.ncbi.nlm.nih.gov/pubmed/22986324
http://www.ncbi.nlm.nih.gov/pubmed?term=McCarthy GC[Author]&cauthor=true&cauthor_uid=22986324
http://www.ncbi.nlm.nih.gov/pubmed?term=Allen TK[Author]&cauthor=true&cauthor_uid=22986324
http://www.ncbi.nlm.nih.gov/pubmed?term=Habib AS[Author]&cauthor=true&cauthor_uid=22986324


Neuraxial anesthesia and anticoagulants

Regional Anesthesia in the Patient Receiving Antithrombotic
or Thrombolytic Therapy
American Society of Regional Anesthesia and Pain Medicine Evidence-Based
Guidelines



Summary

• No peripartum anesthetic complication even in parturients with severe 
gestation thrombocytopenia or ITP.   

• Recommendation of the hematologist  may not always have to be done

• Tromboelastogram became important, available and reliable in these 
situations

• Neuroaxial anesthesia is safe and even in the presence of some kinds of 
coagulopathy may be done on the basis of the benefit/risk index

• Team (obstetrician, anesthetist and hematologists ) approach is crucial 
for these patients






