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Abstract

Background—Thrombocytopenia has been considered a relative or even absolute 

contraindication to neuraxial techniques due to the risk of epidural hematoma. There is limited 

literature to estimate the risk of epidural hematoma in thrombocytopenic parturients. The authors 

reviewed a large perioperative database and performed a systematic review to further define the 

risk of epidural hematoma requiring surgical decompression in this population.

Methods—The authors performed a retrospective cohort study utilizing the Multicenter 

Perioperative Outcomes Group (MPOG) database to identify thrombocytopenic parturients who 

received a neuraxial technique and to estimate the risk of epidural hematoma. Patients were 

stratified by platelet count and those requiring surgical decompression were identified. A 

systematic review was performed and risk estimates were combined with those from the existing 

literature.

Results—573 parturients with a platelet count <100,000 mm−3 who received a neuraxial 

technique across 14 institutions were identified in the MPOG database, and a total of 1,524 

parturients were identified after combining the data from the systematic review. No cases of 

epidural hematoma requiring surgical decompression were observed. The upper bound of the 95% 

confidence interval for the risk of epidural hematoma for a platelet count of 0–49,000 mm−3 is 

11%, for 50,000–69,000 mm−3 is 3%, and for 70,000–100,000 mm−3 is 0.2%.

Conclusions—The number of thrombocytopenic parturients in the literature who received 

neuraxial techniques without complication has been significantly increased. The risk of epidural 

hematoma associated with neuraxial techniques in parturients at a platelet count <70,000 mm−3 

remains poorly defined due to limited observations.

Introduction

Neuraxial analgesia and anesthesia remain the standard of care for management of the 

laboring parturient and cesarean delivery.1,2 Even with modern advances in airway 

management, the incidence of failed intubation in pregnant women during cesarean delivery 

is approximately 1:443 with maternal mortality occurring at a rate of one death per 90 failed 

intubations.3 Intubation failure, inadequate ventilation, and aspiration represent leading 

causes of anesthesia-associated obstetric morbidity.4 Therefore, neuraxial techniques, which 

afford an opportunity to avoid airway instrumentation, are advocated for labor (to allow for 

conversion from labor epidural analgesia to cesarean delivery anesthesia) and cesarean 

delivery.

Thrombocytopenia, depending on its severity, has long been considered a relative or even 

absolute contraindication to neuraxial techniques due to a potential increased risk of epidural 

hematoma, a rare but dreaded complication that can result in permanent neurologic injury.5 

Although there is no consensus on the acceptable platelet count required to safely perform 

neuraxial techniques, recent literature suggests that lower thresholds may be safe in pregnant 

women compared with the general population. There is limited data suggesting that epidural 

hematomas in obstetric patients appear to be rare, possibly due to the physiologic 

hypercoagulability of pregnancy and the generally high compliance of the epidural space in 

young parturients.6–8 The American College of Obstetricians and Gynecologists (ACOG) 
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Thrombocytopenia in Pregnancy Practice Bulletin recently concluded that neuraxial 

techniques are acceptable in parturients with platelet counts greater than 80,000 mm−3.9

Some studies estimate the overall risk of epidural hematoma associated with neuraxial 

techniques in obstetric patients to be approximately 1:200,000.10,11 However, the estimation 

of the risk of epidural hematoma in thrombocytopenic parturients following neuraxial 

techniques is evolving. Goodier et al. and Bernstein et al. recently reported 173 and 254 

thrombocytopenic parturients (platelet count less than 100,000 mm−3) from two institutions 

and one institution, respectively, who received neuraxial techniques without an incident of 

epidural hematoma requiring surgical decompression. Both studies combined their findings 

with well-known case series of thrombocytopenic parturients receiving neuraxial techniques 

and found the upper bound of the 95% confidence interval for the risk of epidural hematoma 

to be 0.6% and 0.4%, respectively.12,13 While these studies provide information regarding 

overall risk of epidural hematoma in thrombocytopenic pregnant women, no multicenter 

study to date has stratified the risk of this complication by platelet count. Multicenter studies 

with larger datasets are essential to the study of infrequent events because they offer not only 

a larger sample size, but also generalizability that spans different patient populations, 

practice environments, and providers.

The current study sought to further define the risk of epidural hematoma requiring surgical 

decompression stratified by platelet count following neuraxial techniques in 

thrombocytopenic parturients (<100,000 mm−3) using the Multicenter Preoperative 

Outcomes Group (MPOG) database. We also sought to perform a systematic review of the 

literature to combine our data with previous studies reporting neuraxial techniques in 

thrombocytopenic pregnant women.

Materials and Methods

Approval from the University of Michigan (Ann Arbor, Michigan, USA) Institutional 

Review Board was obtained for this retrospective observational study. Each contributing 

organization’s Institutional Review Board also approved aggregation of a Health Insurance 

Portability and Accountability Act limited data set into the MPOG centralized database. No 

patient care interventions were involved in this study so signed patient consent was waived 

and all patient identifiers were destroyed following data collection. In addition, Oregon 

Health & Science University (Portland, Oregon, USA) obtained an additional institutional 

review board approval for manual review of the source electronic health record for a specific 

patient requiring additional data collection per protocol. The STrengthening the Reporting of 

OBservational studies in Epidemiology (STROBE) guidelines were reviewed and followed 

in the conduct and reporting of this study.14 The protocol was presented and registered at the 

MPOG publications committee on September 14, 2015 and accepted with revisions on 

October 19, 2015.

The MPOG database and its data entry process have been described in detail previously.15,16 

MPOG was formed in 2008 as a consortium of medical centers that routinely extracts the 

anesthetic intraoperative electronic health record data from each member institution into a 
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common database for research purposes. Data are compiled and rigorously validated to 

enable perioperative outcome comparisons across centers.

The MPOG database was queried for all obstetric patients age 18–55 with a platelet count 

<100,000 mm−3 within 72 hours prior to receiving a neuraxial technique – including 

epidural, spinal, and combined spinal-epidural analgesia/anesthesia from January 2004 

through September 2015. A combination of administrative billing codes and free text query 

for relevant phrases including ‘labor’, ‘epidural’, ‘c-section’, ‘cesarean’, and ’caesarean’ 

was used to identify possible obstetric neuraxial procedures. The complete list of query 

terms is found in Appendix II. The flowchart for patient selection is presented in Figure 1. 

Patients who had an underlying coagulopathic diagnosis (von Willebrand disease, platelet 

dysfunction, factor XIII deficiency, factor VII deficiency, Evan’s syndrome, hemophilia 

carrier, history of abnormal bleeding, pharmacologically induced, May-Hegglin anomaly, 

platelet storage pool deficiency) or were taking an antiplatelet medication were excluded. 

Patient characteristics including age, ASA class, emergent nature of surgery, body mass 

index (BMI), coexisting conditions predisposing to thrombocytopenia (gestational 

thrombocytopenia, preeclampsia, idiopathic thrombocytopenic purpura, and HELLP 

(hemolysis, elevated liver enzymes, and low platelet count) syndrome), and anesthetic 

technique were identified and recorded.

Thrombocytopenic obstetric patients receiving neuraxial techniques were stratified into 

predefined categories based on the pre-placement platelet count. The platelet ranges were 

defined as 0 – 49,000 mm−3, 50,000 – 69,000 mm−3, and 70,000 – 99,000 mm−3. Patients 

who underwent surgical evacuation of an epidural hematoma within 6 weeks of receiving a 

neuraxial technique, regardless of platelet count, were identified by administrative billing 

codes. For centers not reporting administrative billing codes, all operative episodes not 

typically associated with obstetric care (D&C for retained placenta, tubal ligation) within 6 

weeks of receiving a neuraxial technique were manually reviewed to identify decompressive 

laminectomies. For operative episodes identified in the database suggestive of 

decompressive laminectomy, individual medical charts were manually reviewed in detail to 

confirm the performance of this surgery.

In order to combine our risk estimates with those from the existing literature, we conducted 

a systematic review of studies reporting 10 or more thrombocytopenic parturients who 

received neuraxial techniques. The systematic review was undertaken in order to increase the 

power of our study to define the risk of this rare event. PubMed and Embase.com searches 

were performed on June 9, 2016 to capture English language, human studies dating to the 

inception of PubMed and Embase that detail neuraxial techniques in pregnant patients with 

thrombocytopenia. Both searches consisted of controlled subject headings (Medical Subject 

Headings in PubMed; EMTREE in Embase) and a set of title or abstract keywords, which 

included synonyms and spelling variations. Sentinel articles were used to harvest terms and 

test the effectiveness of the searches. We used Web of Science to search the references and 

forward citations of the included studies. Conference abstracts and papers, letters, and 

editorials were included in the Embase search. The searches retrieved 749 unique citations 

after duplicates were removed in Endnote X6 (Thomson Reuters, New York, NY, USA). The 

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines 
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were reviewed and followed when performing the systematic review.17 The complete search 

strategies are available in Appendix III. After the search was completed, two authors (LL 

and MB) reviewed each article for inclusion. Criteria for inclusion were as follows: studies 

reporting neuraxial techniques in thrombocytopenic parturients, description of whether or 

not epidural hematomas occurred, and platelet count stratification. Studies (or portions of 

studies) were excluded for transfusion of platelets prior to neuraxial technique and if 

parturients with normal platelet counts became thrombocytopenic after receiving a neuraxial 

technique. If clarification of data presented was needed, authors were emailed for further 

information and that data were included and cited as personal communication. Once final 

articles were selected, data were extracted by one author (LL) and validated by another 

(MB).

Statistical Analysis

The 95% confidence intervals for the incidence of epidural hematoma of each platelet range 

were reported using the “rule of 3” – a statistical method to estimate the upper bound of the 

95% confidence interval for zero-numerator problems. The “rule of 3” states that for trials in 

which no events have occurred, the upper bound of the 95% confidence interval can be 

estimated by 3/n.18 All analyses were performed using SPSS 21.0 software (SPSS Inc., 

Chicago, IL, USA).

Results

In the MPOG database, we identified 84,471 obstetric patients across 19 academic medical 

centers and private hospitals who received a neuraxial technique with platelet counts 

measured within 72 hours prior to placement. Of these, there were 573 patients from 14 

institutions with platelet counts <100,000 mm−3 (0.7%) included for analysis.

The characteristics of the thrombocytopenic parturients who received a neuraxial technique 

are described in Table 1. The number of anesthetic techniques performed and the etiologies 

of thrombocytopenia stratified by platelet count are illustrated in Table 2.

Automated review of post-neuraxial operative records identified one patient who underwent 

laminectomy within 6 weeks of the neuraxial procedure. The patient’s platelet count was 

205,000 mm−3 at the time of labor epidural placement, and she developed symptoms of 

lateral thigh pain, medial knee numbness, and weakness with hip flexion and knee extension 

following vaginal delivery. She underwent laminectomy for a suspected epidural abscess 14 

days after epidural placement, however no abscess or hematoma was identified. A prolapsed 

L3-L4 disc was thought to be the source of her neurologic symptoms and the patient made a 

complete neurologic recovery. No cases of epidural hematoma resulting in decompressive 

surgery within 6 weeks of follow-up were identified among any patients, regardless of 

platelet count.

The data obtained from MPOG are outlined in Table 3. For those patients with platelet 

counts of 70,000 – 99,000 mm−3 (n = 522) the upper bound of the 95% confidence interval 

was 0.6%, for counts of 50,000 – 69,000 mm−3 (n = 36) the upper bound of the 95% 

confidence interval was 8%, and for platelet counts of 0 – 49,000 mm−3 (n = 15) the upper 
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bound of the 95% confidence interval was 20%. The distribution of thrombocytopenic 

parturients from the MPOG database that received a neuraxial technique is illustrated as a 

histogram in Figure 2. The time differences between obtaining the platelet count and 

performing a neuraxial technique in thrombocytopenic parturients from the MPOG database 

are displayed in Supplemental Digital Content I. The distribution based on platelet count for 

these time differences is displayed in Supplemental Digital Content II.

For the systematic review, 14 studies were identified that met inclusion criteria. The study 

selection process is presented in Figure 3. Details of the included studies are presented in 

Table 4.6,12,13,19–29 Reported platelet count ranges from several studies did not discretely 

fall within the platelet count ranges of 50,000 – 69,000 mm−3 and 70,000 – 100,000 mm−3 

used in the analysis of the MPOG cases; these were not included in the risk analysis for 

these ranges but were included in the overall reported number of neuraxial procedures 

performed in thrombocytopenic parturients. None of the centers involved in these previous 

studies contributed data to MPOG, resulting in no patient overlap. The platelet count ranges 

were selected after reviewing the literature and recognizing that multiple studies, including 

the largest study identified in our systematic review, reported data using a platelet count of 

70,000 mm−3 as a cutoff.22 After combining data from previous case series with the data 

from MPOG, 84% (n = 1,286) had platelet counts of 70,000 – 100,000 mm−3 with the upper 

bound of the 95% confidence interval calculated as 0.2%; 6% (n = 89) had platelet counts of 

50,000 – 69,000 mm−3 with the upper bound of the 95% confidence interval calculated as 

3%; 2% (n = 27) had platelet counts of 0 – 49,000 mm−3 with the upper bound of the 95% 

confidence interval calculated as 11%. These results are summarized in Table 5.

Discussion

We present the largest and most generalizable published series of thrombocytopenic 

parturients undergoing neuraxial techniques: 573 patients across 14 academic medical 

centers and private hospitals. After the MPOG data were combined with data from the 

systematic review, we identified 1,524 neuraxial techniques performed in thrombocytopenic 

parturients with platelet count ≤100,000 mm−3. No cases of epidural hematomas requiring 

surgical decompression were identified in either the MPOG database or in previously 

published studies. Combined with data from studies identified in the systematic review, the 

upper bound of the 95% confidence interval for the risk of epidural hematoma for a platelet 

count of 0 – 49,000 mm−3 is 11%, for a platelet count of 50,000 – 69,000 mm−3 is 3%, and 

for a platelet count of 70,000 – 100,000 mm−3 is 0.2%.

We have advanced our understanding of epidural hematoma requiring surgical 

decompression by performing a generalizable multicenter study and systematic review that 

more than doubles the number of thrombocytopenic parturients who received a neuraxial 

technique without complication reported by Bernstein et al. (n=1,524 vs. n=755). The 

increased sample size also enabled risk estimates by stratified platelet ranges. Performing a 

comprehensive systematic review, which expanded upon the literature reviews performed by 

Goodier et al. or Bernstein et al., was an important process to definitively identify the 

published data regarding total numbers of neuraxial anesthetics performed in 

thrombocytopenic patients. Additionally, while Bernstein et al. and Goodier et al. reported 
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data from only one institution and two institutions respectively, our multicenter study that 

reported data from 14 diverse institutions increases by approximately 50% the number of 

neuraxial placements in thrombocytopenia obstetric patients reported in the literature. 

Because the objective standard of measurement for platelet count and diagnosis of an 

epidural hematoma have remained the same, the data obtained through MPOG and the 

systematic review are exchangeable and generalizable over time and between institutions.

Performing neuraxial techniques in obstetric patients has a number of advantages, including 

avoiding airway instrumentation, providing effective analgesia/anesthesia while minimizing 

maternal and neonatal sedation, allowing for neuraxial morphine to provide postoperative 

analgesia following cesarean delivery, and allowing the patient to be present for the birth of 

her child. The practitioner must weigh these benefits against the risk of epidural hematoma, 

which continues to be a challenging assessment to make in thrombocytopenic parturients as 

the literature remains limited. Although performing neuraxial techniques offers many 

benefits, 2% of thrombocytopenic parturients receiving neuraxial techniques in the MPOG 

analysis were converted to general anesthesia suggesting that practitioners should counsel 

patients that neuraxial techniques reduce but do not eliminate the risk of requiring a general 

anesthetic. This study increases the overall number of thrombocytopenic obstetric patients in 

the available literature who received neuraxial techniques without complication. The results 

of this study support the assertion that the risk of epidural hematoma from neuraxial 

anesthetics in a parturient with a platelet count greater than 70,000 mm−3 is exceptionally 

low (less than 0.2%). However, the exact risk of epidural hematoma associated with 

neuraxial techniques at a platelet count <70,000 mm−3 remains uncertain with an upper 

bound of 3% for counts of 50,000 – 69,000 mm−3 and 11% for counts of 0 – 49,000 mm−3. 

This uncertainty must be considered by practitioners when making the difficult risk and 

benefit assessment of neuraxial placement in parturients with a platelet count of <70,000 

mm−3.

This study has a number of important strengths. First, after a thorough literature review, this 

MPOG cohort of thrombocytopenic parturients receiving neuraxial techniques is the largest 

reported to date, consisting of more than double the number of subjects as the largest 

previously reported case series. These data were derived from a multicenter database with 

almost 150,000 obstetric anesthetic records screened. In addition, this study contributes 

significantly to the number of thrombocytopenic parturients reported in the literature that 

have received neuraxial techniques without an epidural hematoma requiring surgical 

decompression.

The limitations of this study include that the high upper bounds reported here, particularly at 

platelet counts less than 70,000 mm−3, suggest that more data are needed. Several 

institutions maintain policies advising against neuraxial techniques below a specified platelet 

count. Inclusion of these centers may have resulted in a limited number of patients receiving 

neuraxial techniques with a platelet count less than 70,000 mm−3, leading to reduced power 

in detecting this rare event. We only assessed those that received a neuraxial technique in our 

analysis, as thrombocytopenic individuals that did not receive a neuraxial technique have an 

extremely low risk of epidural hematoma. Our methods only detected patients from the 

MPOG database and systematic review studies who reportedly underwent decompressive 
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laminectomies, therefore we did not identify epidural hematomas that were managed non-

operatively or at other institutions not included in MPOG. However, it is unlikely that the 

patients were transferred to another institution since most participating centers are major 

academic centers and clinical practices would warrant the center performing the neuraxial 

procedure also being the site of epidural hematoma evaluation and management. We were 

also unable to collect attempted neuraxial procedures that were aborted because of bleeding 

or difficult placement. Also, the etiology of thrombocytopenia was not specified in the 

anesthetic record for 416 of 573 MPOG patients. Future studies that report the etiology of 

thrombocytopenia or serial platelet counts may improve our understanding of the risk of 

epidural hematoma for various disease states.

The results of our study have increased the precision of epidural hematoma risk estimates for 

thrombocytopenic obstetric patients receiving neuraxial techniques and may help improve 

clinical decision-making. Despite our contributions, published outcome data regarding 

thrombocytopenic obstetric patients receiving neuraxial techniques remains sparse. Further 

reporting of large cohorts of thrombocytopenic pregnant women receiving neuraxial 

techniques can help to better define the risk of epidural hematoma, especially in those 

patients with a platelet count of less than 70,000 mm−3.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Multicenter Perioperative Outcomes Group Patient Selection Flowchart of 

Thrombocytopenic Parturients Receiving Neuraxial Techniques
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Figure 2. 
Distribution of Thrombocytopenic Parturients Receiving a Neuraxial Technique from the 

Multicenter Perioperative Outcomes Group Database
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Figure 3. 
Systematic Review Case Series Selection Flowchart
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Table 1

Characteristics of Thrombocytopenic Parturients Receiving a Neuraxial Technique Identified from the 

Multicenter Perioperative Outcomes Group Database

Characteristic Mean ± Standard Deviation or n (%)

Patient Information

n 573

Age 30 ± 6

ASA Physical Status Classification

2 391 (68)

3 130 (23)

4 10 (2)

Emergent 75 (13)

Missing 42 (7)

BMI Classification (kg/m2)

Underweight (<18.5) 1 (0.2)

Normal (18.5–24.9) 47 (8)

Overweight (25.0–29.9) 129 (23)

Obese (>30.0) 169 (29)

Missing 227 (40)

Etiology of Thrombocytopenia

HELLP syndrome 31 (5)

Preeclampsia 67 (12)

Idiopathic thrombocytopenic purpura 25 (4)

Gestational thrombocytopenia 34 (6)

Missing 416 (73)

Anesthetic Technique

Epidural 327 (57)

Spinal 200 (35)

Combined spinal-epidural 46 (8)

Neuraxial techniques converted to general anesthesia 9 (2)

ASA – American Society of Anesthesiologists; BMI – Body Mass Index; HELLP – Hemolysis, elevated liver enzymes, low platelet count
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Table 3

Neuraxial Techniques in Thrombocytopenic Parturients Reported from the Multicenter Perioperative 

Outcomes Group Database

Platelet Range (mm−3) n (%) Frequency of Epidural Hematoma Requiring 
Surgical Decompression

95% Confidence Interval For Risk of 
Epidural Hematoma

0 – 49,000 15 (3) 0 0 to 20%

50,000 – 69,000 36 (6) 0 0 to 8%

70,000 – 99,000 522 (91) 0 0 to 0.6%

Total 573 (100) 0
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