
ABSTRACT 

Spinal hematoma following neuraxial or perineural techniques is a rare but severe complication that can 
potentially lead to catastrophic consequences. The aim of this review is to analyze all reported cases of 
neuraxial or perineural bleeding after performance of a locoregional technique since the last guidelines 
update in 2018. We included articles indexed by MEDLINE, Scopus, and Google Scholar. We analyzed the 
patient's age, surgical procedure, pre-operative anticoagulant and antiplatelet therapy, type of anesthetic 
procedure, vertebra level of the procedure, diameter and point type of the needle, hematoma type 
(spinal, subdural, epidural), signs and symptoms, time to imaging, and time to treatment and outcome. 
During our bibliographic research, we identified 5637 unique articles that were eligible according to our 
protocol criteria, identifying 18 separate cases of neuraxial bleeding. Although clinicians are usually aware 
of antiplatelet and anticoagulant perioperative management, a careful post-procedural observation and 
a detailed patient education are also imperative for the early detection of the symptoms of spinal cord 
ischemia. 
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Introduction
Spinal hematoma following neuraxial or perineural techniques is a rare [1-3] but severe com-
plication that can potentially lead to catastrophic consequences and severely affect the patient’s 
quality of life.

In order to increase patient safety, the American Society of Regional Anesthesia and Pain 
Medicine (ASRA), in conjunction with the European Society of Anaesthesiology (ESA) devel-
oped guidelines to increase the safety of neuraxial and perineural techniques. These guidelines 
were published in the 1998 [4], 2003 [5], and 2010 [6] and updated in 2018 [7], specific guide-
lines for neuraxial pain procedure have also been published and updated [8].

The aim of this review is to retrieve all the cases of neuraxial or perineural bleeding after per-
formance of a locoregional technique since the last guidelines update and to analyze the impact 
of ASRA guidelines on these cases.

Materials and Methods
A review protocol was written before conducting this study, then we performed a system-
atic review of the medical literature following the PRISMA Statement Guidelines (Preferred 
Reporting Items for Systematic Reviews and Meta-analyses) [9] for the identification, screening, 
and inclusion of articles (Figure 1). The bibliographic search was conducted on March 24th, 2019 
by two of the authors (ADC and CC). In this review we included articles indexed by MEDLINE, 
Scopus, and Google Scholar. We used the following string as search method: (“hematoma” or 
“bleeding”) and (“subarachnoid” or “spinal” or “epidural”) not “spontaneous”. We did not apply 
any restrictions on the publication type, status, or language, however, we restricted publica-
tion period between March 2018 and March 2019. Furthermore, we searched other relevant 
reports by consulting references and citations. The following data were retrieved from the 
included reports: patient’s age, surgical procedure, pre-operative anticoagulant and antiplatelet 
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therapy, type of anesthetic procedure, vertebra 
level of the procedure, diameter and point type 
of the needle, hematoma type (spinal, subdural, 
epidural), signs and symptoms, time to imaging, 
and time to treatment and outcome.

Results
During our bibliographic research, we identified 
5637 unique articles that were eligible according 
to our protocol criteria. 

Two hundred and six articles were duplicate 
and hence were excluded, 2894 were not per-
tinent and therefore were excluded.

We read the abstract of the remaining 308 
articles, 268 articles were not pertinent and 
hence were excluded; remaining 40 full-text 
articles were read and examined.

Among the examined articles, 22 were not per-
tinent to the review topic and were excluded. 
Another article was excluded because it was 
a review, the remaining 18 articles were eli-
gible for this review [10-27]; among the eligible 
articles, 18 separate cases of neuraxial bleeding 
were described.

33% of the complications occurred after pain 
therapy maneuver, 17% during abdominal sur-

gery, 11% in parturient patients, 11% in vascular 
surgery, 11% in orthopedic surgery, and 17% in 
other settings. 28% of the patients underwent 
spinal anesthesia while 72% of the patients 
received an epidural one. Type of surgery and 
anesthesiological technique characteristics are 
reported in Table 1. 

We identified possible predisposing factors and 
summarized them in Table 2. We defined 
“needle size (18G and above)” as a risk factor. 
22% of the cases had none of the considered 
risk factors, 34% had one risk factor, 34% had 
two risk factors, 5% had three risk factors, and 
5% had four risk factors. In seven cases, the 
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Table 1. Locoregional technique setting

#Number	 Age	 Surgery	 Indication	 Technique	 Level	 Needle

#1[10]	 54	 Abdominal surgery	 PO analgesia	 Epidural	 Thoracic	 N

#2[11]	 74	 Abdominal surgery	 PO analgesia	 Epidural	 T9-T10	 18 G-Tuohy

#3[12]	 64	 Inguinal herniorrhaphy	 Anesthesia	 Spinal	 Lumbar	 22 G-Quincke 

#4[13]	 46	 Gynecologic surgery	 PO analgesia	 Epidural	 T7-T8	 16 G-Tuohy

#5[14]	 89	 Abdominal surgery	 PO analgesia	 Epidural	 T8-T9	 N

#6[15]	 70	 -	 Steroid injection	 Epidural	 L1-L2	 22 G-Tuohy

#7[16]	 28	 -	 Steroid injection	 Epidural	 Cervical	 N

#8[17]	 31	 Cesarean delivery	 Anesthesia	 Spinal	 L3-L4	 26 G-Quincke

#9[18]	 75	 -	 PRS	 Epidural	 Sacral 	 22G

#10[19]	 56	 Orthopedic surgery	 Anesthesia	 Spinal	 L3-L4	 23 G-Quincke 

#11[20]	 81	 -	 Steroid injection	 Epidural	 L4-L5	 22 G-Tuohy

#12[21]	 30	 -	 Blood patch	 Epidural	 L5-S1	 N

#13 [22]	 35	 Labor	 Analgesia	 Epidural	 L2	 18 G-Tuohy

#14[23]	 59	 Vascular surgery	 PO analgesia	 Epidural	 N	 N

#15[24]	 59	 Orthopedic surgery	 Anesthesia	 Spinal	 L3-L4	 23 G-Quincke

#16[25]	 31	 Labor 	 Analgesia	 Epidural	 N	 17 G-Tuohy

#17[26]	 69	 Aortic aneurysm	 Anesthesia	 Spinal	 L3-L4	 27 G-Quincke

#18[27]	 64	 -	 IL Steroid injection	 Epidural	 C7-T1	 20 G-Tuohy

PO: post-operative; IL: interlaminar; N: not clearly stated; G: gauge; PRS: pulsed radiofrequency stimulation

Table 2. Perioperative risk factors

	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10	 11	 12	 13	 14	 15	 16	 17	 18

Age					     x						      x							     

Anatomic abnormalities							       x											           x

Prev

Spine Surgery						      x					     x							     

Difficult or repeated puncture			   x		  x		  N		  N									       

Needle size	 N	 x		  x	 N		  N					     N	 x	 N		  x		

Indwelling Catheter	 x	 x		  x	 x								        x	 x		  x		

PrO-Antiplatelet						      x					     x							       x

PrO- Anticoagulant					     x			   x	 x	 N								      

N: not clearly stated;Prev: previous; PrO: pre-operative



use of post-operative anticoagulant was not 
clearly specified. Low weight molecular heparin 
(LWMH) was used for four patients during the 

post-operative period (case 1 [10], 2 [11], 4 
[13], 8 [17]); however, for cases 1 and 2, the 
time interval between the performance of the 

neuraxial technique and first LWMH adminis-
tration was not clear. For cases 4 and 8 [13], 
the physicians waited for six and nine hours, 
respectively. Unfractionated heparin was used 
in case 5 after more than five hours. In case 
17 [26], 30 mg of intraoperative heparin was 
administered because patient was undergoing a 
vascular surgical procedure; however, the time 
fromthe neuraxial technique to heparin admin-
istration was not stated.

We analyzed the type of complications and the 
associated symptoms that are summarized in 
Table 3. We retrieved 12 epidural hematoma 
cases, 4 subdural hematoma cases, and 2 sub-
arachnoid hematoma cases. Patients with epi-
dural hematomas developed headache (11%), 
back pain (39%), motor deficit (39%), and 
nausea or vomiting (5%); patients with subdural 
hematomas developed headache (75%), back 
pain (25%), motor deficit (25%), nausea or 
vomiting (25%), and fever (25%); patients with 
subarachnoid hematomas developed headache 
(100%), back pain (100%), nausea or vomiting 
(100%), and fever (100%).

In Table 4, we summarized time to imaging, 
type of imaging chosen, treatment, and out-
come. The epidural procedure was found to 
the trigger for epidural hematomas in 75% of 
the cases (onset time thirty minutes to twen-
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Table 3. Types of hematomas and associated symptoms 

#Number	 Type	 Headache	 Back Pain	 Motor deficit	 N/V	 Fever

#1[10]	 Epidural			   x		

#2[11]	 Epidural		  x	 x		

#3[12]	 Subdural	 x			   x	 x

#4[13]	 Epidural		  x	 x		

#5[14]	 Epidural			   x		

#6[15]	 Epidural		  x			 

#7[16]	 Epidural	 x			   x	

#8[17]	 Epidural		  x			 

#9[18]	 Epidural			   x		

#10[19]	 Sub	 x	 x		  x	 x

#11[20]	 Epidural		  x			 

#12[21]	 Subdural		  x	 x		

#13 [22]	 Subdural	 x			   x	

#14[23]	 Epidural	 x	 x	 x		

#15[24]	 Sub	 x	 x		  x	 x

#16[25]	 Subdural	 x				  

#17[26]	 Epidural			   x		

#18[27]	 Epidural		  x			 

N/V: nausea or vomiting; Sub: subarachnoid

Table 4. Timing to treatments and outcome

#Number	 Trigger	 Time from trigger	 Time to decision	 Imaging	 Treatment	 Outcome

#1[10]	 P	 <24 h	 Emergent	 MRI	 Laminectomy	 No improvement

#2[11]	 CR	 30 h	 Emergent	 MRI	 Laminectomy	 Full recovery

#3[12]	 P	 1 d	 21 d	 MRI	 Conservative	 N

#4[13]	 CR 	 6 h	 <2 h	 MRI	 Laminectomy	 Full recovery

#5[14]	 P	 45 h	 <4 h	 MRI	 Conservative	 Minimal improvement

#6[15]	 P	 /	 N	 MRI	 Laminectomy	 Full recovery

#7[16]	 P	 /	 N	 MRI	 Conservative	 Full recovery

#8[17]	 P	 3 d	 10 d	 MRI	 Conservative	 Full recovery

#9[18]	 P	 84 h	 84 h	 MRI	 Laminectomy	 Improvement

#10[19]	 P	 2d	 5d	 MRI	 Laminectomy and durotomy	 Full recovery

#11[20]	 P	 21 d	 Immediate 	 MRI	 Conservative	 Improvement

#12[21]	 P	 5 d	 8 d	 MRI	 Conservative	 Full recovery

#13 [22]	 N	 /	 10 d	 MRI	 Drainage	 Full recovery

#14[23]	 CR	 6 d	 11 d	 MRI	 Conservative	 N

#15[24]	 P	 1 d	 4 d	 MRI	 Drainage	 Full recovery

#16[25]	 P	 6 h	 N	 CT	 Conservative	 N

#17[26]	 P	 40 h	 40 h	 MRI	 Laminectomy 	 Full recovery

#18[27]	 P	 30 min	 7 h	 MRI	 Laminectomy 	 Full recovery

Trigger: bleeding trigger event; Time from trigger: time from trigger event to neurologic compromise; Time to treatment: time from neurologic compromise to treatment decision; 
CR: catheter removal; P: procedure; d: day; h: hour; min: minute; N: not clearly stated; CT: computed tomography; MRI: magnetic resonance imaging



ty-one days) while removal of the indwelling 
catheter was the trigger in 25% of the cases 
(onset time six hours to six days). 58% of 
the patients underwent laminectomy while 
the remaining patients underwent conserva-
tive treatment. Only two patients had no or 
minimal improvements, while the others had 
a full neurological recovery. It is important to 
highlight that all the patients who recovered 
completely and were undergoing conserva-
tive treatment had no motor deficit reported 
at any time. Only one patient with subdural 
hematoma underwent drainage while the 
other (75%) received conservative treatment 
with full recovery. All patients with subarach-
noid hematomas were operated to remove 
the blood clot and had a complete restitu-
tio ad integrum. The relationship between 
the papers and the ASRA guidelines can be 
found in Table 5; 45% of the papers mention 
Narouze’s guideline (11%) [28] or Horlocker’s 
guideline (17%) [6] or both (17%).

Clinical and Research Consequences
Historically, neuraxial techniques were first 
developed more than one hundred years ago by 
August Bier [29]. Over the years, the practical 
applications of neuraxial techniques have pro-
gressively increased, ranging from perioperative 
analgesia to spinal cord stimulation implant. 

They are generally considered safe. However, 
there are a few risks associated with both spinal 
and epidural procedures. 

Risk factors such as the age, the rising stan-
dards for perioperative venous thromboem-
bolism prevention, and the introduction of 
new, potent antithrombotic medications, are 
increasing the risk of bleeding. This has led 
to the development of guidelines for higher 
safety standards in this complex field of anes-
thesia.

Although many societies provided their own 
guidelines [6, 28, 30] in this review we decided 
to consider the guidelines by Horlocker et al. [7] 
and the guideline by Narouze et al. [8] (espe-
cially for pain procedures) as reference.

In our series, we identified 18 different cases 
of hematomas: excluding 3 of them in which 
authors did not report the outcome, 87% of 
them had a good recovery.

This result is very optimistic; in a previous 
review, in fact, only 38% [31] of the patients 
had partial or full neurologic recovery, we may 
therefore suppose a publication bias, since 
authors are more likely to submit positive out-
come results rather than negative ones.

The most frequently reported symptoms were 
headache, motor deficit, severe back pain, nau-
sea or vomiting, and fever. Although bowel or 
bladder dysfunctions were not reported in 
this case study, they are not so rare symptoms 
after a spinal hematoma (8% of patients) [7]. It 
is important to notice that 44% of the patients 
presented only one of the above-mentioned 
symptoms, highlighting the importance of an 
accurate post-procedural surveillance.

17% of the patients took pre-operative antiplate-
let medications and 17% of the patients took 
pre-operative anticoagulant drug. In all cases 
except one, physicians respected the suspension 
period for antiplatelet and anticoagulant drugs. 
In Case 9 [18], patient underwent an epidural 
pulsed radiofrequency stimulation under warfa-
rin (INR 6) by mistake. In case 5 [14], an epidural 
hematoma patient was taking rivaroxaban (15 
mg). Although the suspension time was higher 
than the recommended one (ninety-six hours 
versus the recommended sixty-six hours), it is 
particularly interesting being the first reported 
case of an epidural hematoma in a patient taking 
a new oral anticoagulant (NOA). Management of 
NOA could be challenging because the effective 
residual activity of the drug is not easy to predict. 
The only laboratory finding for evaluating the 
rivaroxaban residual activity is chromogenic anti-
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Table 5. Guideline reference

	 Reference 	 PrO GL	 PO GL 
#Number	 to GL	 followed	 followed

#1[10]	 Yes [28]	 N	 N

#2[11]	 Yes [6]	 Yes	 Yes

#3[12]	 No	 /	 /

#4[13]	 Yes [6, 28]	 N	 Yes

#5[14]	 Yes [6, 28]	 Yes	 Yes 

#6[15]	 Yes [6, 28]	 Yes	 Yes

#7[16]	 No	 /	 /

#8[17]	 Yes [6, 29]	 Yes	 Yes

#9[18]	 No	 No	 No 

#10[19]	 No	 /	 /

#11[20]	 Yes [6]	 Yes	 N

#12[21]	 No	 /	 /

#13 [22]	 No	 /	 /

#14[23]	 No	 /	 /

#15[24]	 No	 /	 /

#16[25]	 No	 /	 /

#17[26]	 No	 /	 /

#18[27]	 Yes [28]	 No	 /

PrO: pre-operative; PO: post-operative; N: not clearly 
stated; /: not in antiplatelet or anticoagulant therapy Figure 1. PRISMA flowchart

Records identified through
database searching

(n=5637)
MEDLINE database (n=408)
SCOPUS database (n=420)
Google Scholar (n=4809)

Records after duplicates removed
(n=4202)

Records screened
(n=308)

Full-text articles assessed
for eligibility

(n=40)

Studies included in
qualitative synthesis

(n=18)

Records excluded
(n=268)

Not pertinent (n=268)

Full-text articles excluded,
with reasons

(n=22)
Review (n=1)
Not Pertinent (n=21)

Additional records identified
through other sources

(n=0)



factor Xa assay calibrated for the drug, which 
might not be readily available in every hospital. 
Moreover, the residual anti-factor Xa activity 
considered acceptable for performing neuraxial 
anesthesiologic techniques remains unknown. 
However, considering that the patient had four 
different risk factors, it is difficult to understand 
the role of the anticoagulant in the hematoma 
development.

In case 18 [27], an epidural interlaminar steroid 
injection was performed on a patient consum-
ing ibuprofen (after an adequate suspension 
period) and high dosage of fish oil (not sus-
pended). Although the effect of fish oil on 
coagulation is not completely clear, caution 
suggests it should be managed like the other 
antiplatelet agents with a 6-day suspension prior 
to high-risk procedures, such as spinal cord or 
dorsal root ganglion stimulation. Epidural inter-
laminar steroid injection is an intermediate-risk 
procedure [8] for which there is no need to 
suspend fish oil consumption at normal daily 
doses (~1000 mg/d). In this case, the patient 
was taking twice the normal dose and this could 
have been a potential cause of bleeding, recom-
mending caution.

In the discussion section of the articles, only 
50% of the authors make reference to the 
guidelines. None of the authors referred to 
last published guidelines [7, 8]. This could easily 
explain the delay between writing and publish-
ing of the article as the papers needed to be 
updated according to the guidelines update. 
89% of the bleeding complications happened 
despite complying with the guidelines.

Guidelines [7] state that neurologic compro-
mise is usually reversible in patients who under-
go laminectomy within eight hours of onset of 
neurological dysfunction. However, only 17% of 
the papers clearly stated that patients received 
treatment within eight hours. In the remaining 
papers, 17% defined the treatment as “imme-
diate” or “emergent” without a clear timing, 
17% did not discuss the timing, and the remain-
ing 49% of the patients were treated more 
than eight hours after the onset of neurologic 
compromise. Delays in treatment were mainly 
caused by underestimation of the symptoms 
by both physicians and patients. For example, in 
case 9 and 12, the patients observed symptoms 
at home but did not seek medical help for more 
than forty-eight hours.

In conclusion, Spinal hematomas are rare com-
plications caused by neuraxial techniquesbut 
they can severely affect the quality of life of the 
patient.

Guidelines are crucial and therefore need to be 
reassessed and updated periodically. Although 
clinicians are usually aware of antiplatelet and 
anticoagulant perioperative management, 
a careful post-procedural observation and a 
detailed patient education must be undertaken 
and encouraged, in order to detect the symp-
toms of spinal cord ischemia early, preventing 
severe complications.
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