Anaesthesia for caesarean section in patients with
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Introduction
HELLP syndrome is considered a severe form of preeclampsia. The acronym
HELLP was first suggested by Weinstein in 1982 and describes Haemolysis
(H), Elevated Liver enzymes (EL) and Low platelets (LP)(1).
Both regional and general anaesthesia are potentially associated with
complications in HELLP syndrome. As low platelet count and liver dysfunction are a risk factor for the development of lumbar epidural haematoma,
and even cerebral subdural haematoma formation in case of neuraxial anaesthesia, spinal and epidural anaesthesia have been considered for a long
time as a contra-indication (2-6). Although in the early nineties general
anaesthesia was recommended as the technique of choice, impaired liver
function and an altered metabolism of anaesthetic agents (such as slow
degradation of choline-ester drugs due to lower concentrations of pseudocholine-esterase) may complicate general anaesthesia (7), besides the risk of
enhanced hepatotoxicity following the use of volatile substances, difficult
intubation and haemodynamic perturbations during induction and incision
(2,3,7-9).
The minimum platelet count above which it is safe to perform spinal or
epidural anaesthesia is still unknown, but several studies suggest that this
may be safely done at thrombocyte counts less than 100.000 mm³ (9-14).
None of these studies contains data specific for patients with HELLP syndrome.
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Not many studies have reported on anaesthetic techniques in patients
with HELLP syndrome. In the majority of reports the number of patients
varies from 20 to 40 collected during 4-6 year periods (2-5,15) while some
have mainly described and recommended intensive care treatment for these
patients while strongly dissuading regional anaesthesia without strong supportive evidence (3,4).
In a landmark study by Sibai (16) 16 of 112 patients with HELLP syndrome
received epidural anaesthesia. The mean platelet count in this group was 83
+ 8 .10³/mm³. There was one maternal bleeding in the epidural space in a
patient with a platelet count of 93.000/ mm³. The catheter was kept in place
for 24 hours and the bleeding stopped spontaneously. In their discussion
they wrote that “the use of epidural anaesthesia in such patients is potentially dangerous”.
Crosby (2) reported 33 patients with HELLP syndrome of whom 32 received general anaesthesia and 8 patients had uneventful epidural anaesthesia,
but at the time of catheter insertion the diagnosis of HELLP syndrome had
not been made in 6 of these 8 patients. They had much evidence of abnormal haemostasis while 36% of patients received blood transfusion.
Miyamoto et al. (17) reported on 11 caesarean sections for HELLP syndrome, 6 under general anaesthesia, 1 epidural and 4 spinal blocks. No complications were noted.
In a report by Osmanagaoglu (15) et al., 27 caesarean sections in a group
of 37 HELLP syndrome patients were performed. General anaesthesia was
used in 12 and single dose spinal anaesthesia in 25 patients. In this study
no distinction can be made for the anaesthetic used in the vaginal delivery
or the caesarean section group. There were no complications of regional
anaesthesia, but these were also not explicitly looked for. In this study, maternal mortality was as high as 30 % but it is unclear whether the risk was
higher for vaginal than for abdominal delivery. In our hospital, vaginal delivery was performed in only one non-included case during the study period
evaluated.
The largest published series to date reported on 85 caesarean sections
(18), of whom 14 with post caesarean and 71 with pre-operative diagnosis
of HELLP syndrome. In this series 58 (81.7 %) had epidural anaesthesia, 9
(12.7 %) had general anaesthesia and 4 (5.6 %) had spinal anaesthesia. Neurological complications or epidural haematoma were not diagnosed.
Experience in the Antwerp University Hospital
Our technique of choice for C-section is Combined Spinal-Epidural anaesthesia since almost 15 years. Epidural anaesthesia is only selected in case
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a catheter was already placed during (trial of) labour. Rarely patients with
severe pre-eclampsia or HELLP syndrome are allowed to deliver vaginally.
With respect to platelet count, the following ‘rude’ local guidelines have
been recommended: any technique is possible with counts above 90000/
mm³, general anaesthesia with counts inferior to 60000/mm³, while with
intermediate values the technique used is at the discretion of the managing
anaesthesiologist with some preference for a less traumatising single dose
spinal.
To our knowledge, there is a lack of reports using combined spinal-epidural anaesthesia for caesarean section in HELLP syndrome. Although, simply
a combination of spinal and epidural anaesthesia signifies a double risk of a
spinal haematoma formation, as two needles are introduced in two vascularised spaces. Theoretically, this risk may be even greater when a doubleinterspace technique is used. Contrary to earlier publications on plain epidural, we have chosen to use the catheter for patient controlled anaesthesia
and leave it in place until the platelet count has risen over 100.000/mm3,
also because meanwhile LMWH had been started.
In our hospital, the charts of 102 patients presenting with HELLP during a
six year period were reviewed (19). As we are a tertiary care centre the incidence of HELLP in our obstetrical population is 2.8%. Mean gestational age
of the patients was 30.6 weeks (SD 2.7, range 23-36 weeks). There were 7
(6.9 %) patients with postpartum HELLP and 95 with ante-partum HELLP. In
case of ante-partum HELLP in 37 (36.3 %) general anaesthesia was selected;
in 53 (52.0 %) combined spinal epidural anaesthesia (CSEA) was performed
and 12 (11,8 %) women received single dose spinal anaesthesia. Preoperative thrombocyte count was significantly higher (p<0.01) in the combined
spinal epidural group (113.000/mm³) while there was no difference (p=0.6)
when general (88.000/mm³) and spinal anaesthesia alone (95.000/mm³)
were compared. In patients with a platelet count below 80.000/mm³ the
anaesthesiologists in our centre have preferred general or spinal anaesthesia
three times more frequently than CSE anaesthesia.
Epidural catheters stayed in site for 48 hours and were removed when the
thrombocyte count was > 100.000/mm³. There were no cases of epidural
haematoma. One bloody tap necessitated conversion from planned spinal
to general anaesthesia. No major peri-operative bleeding was noticed but
one patient needed to be re-operated within 24 hours because of intra-abdominal bleeding. Two patients received a combined spinal epidural although their immediate preoperative thrombocyte count was < 50.000/mm³.
In patients with a platelet count lower than 80.000/mm³ general or spinal
anaesthesia was the choice 3 times more frequently than combined spiTimisoara 2008
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nal epidural anaesthesia. Transfusion of thrombocytes was performed in 13
(12.7 %) patients.
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Discussion
In another Belgian University Hospital of Leuven, the charts of HELLP patients were also reviewed and covered a six year period as well (20). Their
incidence was 0.8%, while totally 107 charts were reviewed. Single dose
spinal anaesthesia was never an option, but vaginal delivery was allowed in
45 patients and failed in 22 (i.e. 26% receiving an epidural top-up). Thrombocyte count was ranging between 9 and 124.000/mm3. General anaesthesia
was selected in 28% and de-novo CSEA in 46%.
These results, as those from Virgil-De Grana et al. (18) question the often
cited advice that a platelet count below an arbitrary limit (be it 100.000
or 80.000/ mm3) precludes the placement of an epidural catheter in case
of HELLP syndrome. From the point of view of maternal safety, no data on
anaesthesia related maternal death in HELLP syndrome are available, but
control of blood pressure is more difficult with general anaesthesia.
In a survey of severe neurological complications after central neuraxial
blockade (21) it was found that 33 spinal haematomas on a total of 127
complications were present, 2 of these were in patients with HELLP syndrome, one with spinal block and one with an epidural catheter being removed
with apparent signs of coagulopathy. In this study the highest risk for developing spinal haematoma was in female orthopaedic patients subject to
knee arthroplasty, clearly not in obstetric patients.
Other studies on thrombocytopenic parturients have failed to demonstrate the feared complication of spinal haematoma (22-25).
In a recent letter to the editor, Frenk et al. reported their experience with
regional anaesthesia in parturients with thrombocytopenia (26). No neurological complications or spinal hematoma were reported, but this series
did not include patients with HELLP syndrome (26), neither did the series
reported by Bernstein et al. (24).
It is evident that there is more than just the platelet count alone, as altered platelet function has since long and repeatedly been suggested, but has
not yet been clearly demonstrated in HELLP syndrome (27).
Thrombocyte function is difficult to evaluate. Studies on the use of thromboelastography in HELLP syndrome found that in cases with preeclampsia
women with a platelet count less than 100.000/ mm3 are significantly hypocoagulable when compared to pre-eclamptic women with platelet counts
≥100.000/ mm3, but the level of thrombo-elastographic parameters that
would allow safe epidural anaesthesia to be performed in these women is
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not known (28).
Thrombo-elastography has been reported in a case report to reveal accompanying fibrinolysis in case of HELLP syndrome (29). No reports are available
on the use of the Platelet Function Analyse (PFA-100) in HELLP syndrome,
but in patients with preeclampsia false positives (suggesting disturbed clothing in normal patients) have been described (30). On the other hand it was
demonstrated that in patients with pregnancy induced thrombocytopenia,
platelet function is not disturbed with counts as low as 60.000/ dl. Conflicting results have been obtained demonstrating impairment of haemostatic function in severe pre-eclampsia with the PFA-100 even with a normal
thrombocyte count, but not when testing with thrombo-elastography (31).
Conclusion
Based upon the actual literature and a small local series, our experience
demonstrates that regional anaesthesia, including combined spinal/epidural
anaesthesia for primary caesarean section in HELLP syndrome is feasible and
safe. Despite local guidelines do exist, regional techniques were used more
frequently, which may indicate that there is more than platelet count alone
in the decision making of an anaesthetic technique, such a the speed of platelet loss, the time during the week, technical aspects, degree of emergency,
anticipated intubation difficulty and personal preferences.
References
1. Weinstein L. Syndrome of hemolysis, elevated liver enzymes and low platelet count: a serious consequence of hypertension in pregnancy. Am J Obstet Gynecol 1982; 142:159-67.
2. Crosby ET. Obstetrical anaesthesia for patients with the syndrome of haemolysis, elevated liver enzymes
and low platelets. Can J Anaesth 1991; 38:227-33.
3. Wulf H. Anesthesia and intensive therapy of pregnant women with the HELLP-syndrome. Anaesthestist
(German) 1990; 39:117-21.
4. Rathgeber J, Rath W, Wieding JU. Anesthesiologic and intensive care aspects of severe pre-eclampsia
with HELLP syndrome (German). Anasth Intensivther Notfallmed 1990; 25:206-11.
5. Kam PCA, Thompson SA, Liew ACS. Thrombocytopenia in the parturient. Anaesthesia 2004; 59:255-64.
6. Ezri T, Abouleish E, Lee C. Intracranial subdural hematoma following dural puncture in a parturient with
HELLP syndrome. Can J Anesth 2002; 49:820-3.
7. Lurie S, Sadan O, Oron G, et al. Reduced pseudocholinesterase activity in patients with HELLP syndrome.
Reprod Sci 2007; 14:192-6.
8. Hawkins JL, Koonin LM, Palmer SK, Gibbs CP. Anesthesia-related deaths during obstetric deliveries in the
United States, 1979-1990. Anesthesiology 1997; 86:277-84.
9. Bloom SL, Spong CY, Weiner SJ, et al. Complications of anesthesia for cesarean delivery. Obstet Gynecol
2005; 106:281-7.
10. Rolbin SH, Abbott D, Musclow E, et al. Epidural anaesthesia in pregnant women with low platelet
counts. Obstet Gynecol 1988; 71:918-20.
11. Rasmus KT, Rottman RL, Kotelko DM, et al. Unrecognised thrombocytopenia and regional anaesthesia in
parturients: a restrospective review. Obstet Gynecol 1989; 73:943-6.
12. Beilin Y, Zahn J, Comerford M. Safe epidural analgesia in thirty parturients with platelet counts between 69000 and 98000/mm³. Anesth Analg 1997; 85:385-8.
13. Santos A. Spinal anesthesia in severely preeclamptic women: when is it safe. Anesthesiology 1999;

Timisoara 2008

379

380

90:1252-4.
14. Wallace DH, Leveno KJ, Cunningham FG. Randomized comparison of general and regional anesthesia
for cesarean section delivery in pregnancies complicated by severe preeclampsia. Obstet Gynecol 1995;
86:193-9.
15. Osmanagaoglu MA, Osmanagaoglu S, Ulusoy H, Bozkaya H. Maternal outcome in HELLP syndrome
requiring intensive care management in a turkish hospital. Sao Paulo Med J 2006; 124: 85-9.
16.Sibai B, Taslimi MM, El-Nazer A, et al. Maternal-perinatal outcome associated with the syndrome of
hemolysis, elevated liver enzymes and low platelets in severe pre-eclampsia-eclampsia. Am J Obstet
Gynecol 1986; 155:501-9.
17. Miyamoto N, Kawamata M, Okanuma M, et al Obstetrical anesthesia for parturients with HELLP syndrome ( Japanese) Masui The Japanese Journal of Anesthesiology 2002; 51:968-72.
18. Vigil-De Gracia P, Silva S, Montufar C, et al. Anesthesia in pregnant women with HELLP syndrome. Int J
Gynaecol Obstet 2001; 74:23-7.
19. Palit S, Palit G, Vercauteren M, Jacquemyn Y. The choice of anaesthetic technique for C-section in
patientys with HELLP syndrome: a retrospective analysis. RAPM 2008; 33:S2.
20. Welter P, De Buck F, Vandermeersch E, et al. Characteristics, obstetric and anaesthetic outcome of the
syndrome of Hemolysis, Elevated Liver enzymes, Low Platelets (HELLP) in a tertiary care referral center.
Acta Anaesthesiol Belg 2008; 50:117.
21. Moen V, Dahlgren N, Irestedt L. Severe neurological complications after central neuraxial blockades in
Sweden 1990-1999. Anesthesiology 2004; 101:950-9.
22. Sanli K, Kayaca N, Yegin A, et al. Application of regional anesthesia in HELLP syndrome. (Turkish) Genel
Tip Derg 2005; 15:81-4.
23. Beilin Y, Zahn J, Comerford M. Safe epidural analgesia in thirty parturients with platelet counts between 69000 and 98000/mm³. Anesth Analg 1997; 85:385-8.
24. Bernstein K, Baer A, Pollack M, et al. Retrospective audit of outcome of regional anesthesia for delivery
in women with thrombocytopenia. J Perinat Med 2008; 120-3.
25. Freedman J, Musclow E, Garvey B, Abbott D. Unexplained periparturient thrombocytopenia. Am J
Hematol 1986; 21:397-407.
26. Frenk V, Camann W, Shankar KB. Regional anesthesia in parturients with low platelet counts. Can J
Anesthesia 2005; 52: 114 ( letter)
27. Kelton JG, Hunter DJS, Neame PB. A platelet function defect in preeclampsia. Obstet Gynecol 1985;
65:107-9.
28. Sharma SK, Philip J, Whitten CW, et al. Assessment of changes in coagulation in parturients with preeclampsia using thromboelastography. Anesthesiology 1999; 90:385-90.
29. Whitta RK, Cox DJ, Mallet SV. Thromboelastography reveals two causes of haemorrhage in HELLP
syndrome. Br J Anaesth 1995; 74:464-8.
30. Vincelot A, Nathan N, Collet D, et al. Platelet function during pregnancy: an evaluation using the PFA100 analyser. Br J Anaesth 2001; 87:890-3.
31. Davies JR, Fernando R, Hallworth SP. Hemostatic function in healthy pregnant and preeclamptic
women: an assessment using the platelet function analyzer (PFA-100) and thromboelastograph. Anesth
Analg. 2007; 104: 416-20.

Actualitati in anestezie, terapie intensiva si medicina de urgenta

