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Abstract
Background: Subdural anesthesia and spinal subdural hematoma are rare complications of combined spinalepidural anesthesia. We present a patient who developed both after multiple attempts to achieve combined
spinal–epidural anesthesia.
Case presentation: A 21-year-old parturient, gravida 1, para 1, with twin pregnancy at gestational age 34+ 5 weeks
underwent cesarean delivery. Routine combined spinal–epidural anesthesia was planned; however, no cerebrospinal
fluid outflow was achieved after several attempts. Bupivacaine (2.5 mL) administered via a spinal needle only
achieved asymmetric blockade of the lower extremities, reaching T12. Then, epidural administration of low-dose 2chlorprocaine caused unexpected blockade above T2 as well as tinnitus, dyspnea, and inability to speak. The patient
was intubated, and the twins were delivered. Ten minutes after the operation, the patient was awake with normal
tidal volume. The endotracheal tube was removed, and she was transferred to the intensive care unit for further
observation. Postoperative magnetic resonance imaging suggested a spinal subdural hematoma extending from
T12 to the cauda equina. Sensory and motor function completely recovered 5 h after surgery. She denied
headache, low back pain, or other neurologic deficit. The patient was discharged 6 days after surgery. One month
later, repeat MRI was normal.
Conclusions: All anesthesiologists should be aware of the possibility of SSDH and subdural block when performing
neuraxial anesthesia, especially in patients in whom puncture is difficult. Less traumatic methods of achieving
anesthesia, such as epidural anesthesia, single-shot spinal anesthesia, or general anesthesia should be considered in
these patients. Furthermore, vital signs and neurologic function should be closely monitored during and after
surgery.
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Background
Combined spinal–epidural anesthesia (CSE) is a commonly performed anesthesia method for cesarean delivery that is safe and effective. However, subdural
anesthesia and spinal subdural hematoma (SSDH) are
rare potential complications. SSDH may be caused by
many factors, including difficulties during dural puncture, coagulation disorders, and increased intraabdominal pressure [1–4]. Subdural anesthesia is also related to difficulties with dural puncture [5]. We report a
patient who developed SSDH and subdural anesthesia
after several attempts to achieve CSE.
Case presentation
A 21-year-old parturient (weight, 55 kg; height, 155 cm),
gravida 1, with twin pregnancy at 34+ 5 weeks was scheduled to undergo planned cesarean delivery because of
intrahepatic cholestasis of pregnancy (ICP). Her past
medical history was unremarkable. She was not taking
anticoagulants. Laboratory testing results were as follows: hemoglobin (Hb), 135 g/L; platelet count, 147 ×
109/L; prothrombin time (PT), 12.5 s; activated partial
thromboplastin time (APTT), 26.9 s; international normalized ratio (INR), 1.18; total bile acid (TBA), 21.3
umol/L; alanine aminotransferase (ALT) 78 U/L; aspartate aminotransferase (AST) 84 U/L. Base line heart rate
was 79 beats/min, respiratory rate was 18 breaths/min,
and blood pressure (BP) was 120/67 mm Hg.
CSE was attempted at the L3–4 intervertebral space
using an 18G Tuohy needle (ZHEJIANG HAISHENG
MEDICAL DEVICE CO., LTD). After loss of resistance
to air, access to the epidural space was presumed and a
25G Sprotte needle was inserted; however, cerebrospinal
fluid (CSF) outflow was not obtained. A second senior
anesthesiologist then attempted to repeat puncture at
the L3–4 level but failed to obtain CSF outflow. An attempt was made at the L2–3 interspace: breakthrough
was felt with the spinal needle but CSF outflow was still
not obtained. We considered that a “valve” may have
formed because of the needle design, causing poor CSF
outflow. Furthermore, puncture was difficult. Therefore,
a trial dose of bupivacaine (2.5 mL, 0.5 % plain) was administered via the spinal needle to verify subarachnoid
space access. This produced only asymmetric blockade.
The left side was blocked up to T10 with almost no
blockade on the right. Next, a trial dose of epidural lidocaine (3 mL, 1.5 % with 1/200,000 epinephrine) was administered, which resulted in no evidence of local
anesthetic toxicity or total spinal anesthesia. Epidural 2chlorprocaine (5 mL, 3 %) was then administered, which
caused an unexpectedly high blockade above T2 as well
as tinnitus, difficulty breathing, and inability to speak.
The patient’s SpO2 gradually decreased and maskassisted ventilation was initiated. However, the SpO2
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continued decreasing to 68 % even with 100 % oxygen.
Propofol 100 mg and succinylcholine 100 mg were administered intravenously and a 6.5 mm internal diameter
endotracheal tube was inserted under video laryngoscopic guidance. Her SpO2 increased to 100 % and the
twins were delivered. Intraoperative blood loss was 400
mL and 1000 mL of crystalloid fluid was infused. However, the patient’s BP decreased to 80/40 mm Hg a few
minutes before surgery was completed, which responded
to repeated administration of phenylephrine. Ten minutes after the operation, the patient was awake with a
normal tidal volume and the endotracheal tube was removed. Her level of anesthesia remained above T2 and
she was unable to move her hands. SpO2 remained at
97 % with face mask oxygen and she was transferred to
the intensive care unit for further observation. Two
hours after surgery, sensation and movement in her right
leg had recovered; however, her left leg remained numb
and paralyzed. Left leg sensation and motor function
completely recovered 3 h later. She denied headache,
low back pain, or other neurologic deficit. It was unclear
why sensorimotor recovery was significantly slower on
the left. Magnetic resonance imaging (MRI) suggested a
small (no more than 3 mL) subdural hematoma extending from T12 to the cauda equina (Fig. 1). Postoperative
PT, APTT, and INR were 23.4 s, 27 s, and 1.21, respectively. Sensory examination was normal. A neurosurgical
consultant recommended in-hospital observation as
hematoma absorption was expected. The patient was
discharged 6 days after surgery. One month later, repeat
MRI was normal.

Discussion and conclusions
Subdural anesthesia is a well-known but often poorly
recognized complication of neuraxial anesthesia/analgesia. The reported incidence of subdural block when
attempting to administer neuraxial anesthesia ranges
from 0.024 to 0.82 % [6, 7]. Currently, there is no consensus regarding diagnostic criteria for subdural block.
According to Lubenow et al. [7], the two major criteria
are negative suction test and unexpected widespread
sensory blockade; the three minor criteria are > 10 min
delay in onset, variable motor block despite small doses
of local anesthetic, and extensive sympatholysis with
small doses of local anesthetic. The diagnosis can be
made when both major criteria and at least one minor
criterion are present. Evidence suggesting our patient
developed subdural anesthesia included lack of CSF outflow; bilateral asymmetrical sensory and motor block of
the lower extremities after administration of 2.5 mL
0.5 % bupivacaine, blockade level above T2 after administration of 3 mL 2 % lidocaine and 5 mL 2chlorprocaine through an epidural catheter, and
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Fig. 1 Magnetic resonance imaging of the lumbar spine after
cesarean delivery (a, sagittal section; b, axial). White arrows indicate
the spinal subdural hematoma
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development of respiratory depression and moderate
hypotension.
Postoperative MRI in our patient showed a small
SSDH, an extremely rare and potentially life-threatening
complication of spinal and epidural anesthesia. Patients
with SSDH usually present with acute back or radicular
pain. Prognosis depends on SSDH location and symptom duration. SSDH and subdural anesthesia may have
developed because of several possible reasons. First,
spontaneous SSDH may have occurred prior to the lumbar puncture. The presence of such a hematoma would
have caused the subdural compartment to expand, making it difficult for a spinal needle to reach the subarachnoid space. The patient had ICP, which is the most
common liver-related complication of pregnancy and
characterized by abnormal liver function and fat malabsorption; the associated fat malabsorption may cause
vitamin K deficiency [8]. Vitamin K is a cofactor responsible for synthesis of coagulation factors II, VII, IX, and
X. Therefore, prolonged PT and postpartum hemorrhage
might be expected in a patient with ICP. Yarnell et al.
previously reported an epidural hematoma after epidural
catheterization in a pregnant patient with ICP [9]. Thus,
a spontaneous subdural hematoma may have occurred
prior to lumbar puncture. Second, SSDH may be caused
by repeated CSE attempts, as it has been previously reported in patients following difficulty in performing
dural puncture [1]. Epidural or spinal (subarachnoid)
needle insertion can injure the bridging blood vessels between the dura mater and arachnoid mater. In our patient, postoperative MRI clearly showed that the SSDH
was located near the sites of attempted puncture at L3–
4 and L2–3. Therefore, we believe that the SSDH was
more likely caused by CSE. The hematoma would have
caused the subdural compartment to expand, making it
difficult for a spinal needle to reach the subarachnoid
space [10]. Thus, the bupivacaine was probably injected
directly into the subdural space, causing subdural
anesthesia. Third, the possibility of subdural
catheterization cannot be ruled out. Insufficient local
anesthetic was administered to our patient via the epidural route to produce a subdural block. Spinal subdural
hemorrhage may have resulted from subdural
catheterization.
In retrospect, several things should have been done
differently after several unsuccessful CSE attempts at different intervertebral levels. First, the most important
thing is that administered bupivacaine to assumed subarachnoid space via spinal needle is inappropriate in the
absence of CSF outflow. Which may cause some potential risks, such as incomplete block or failure, subdural
anesthesia. So, local anesthetic should not be administered via spinal needle if there is no CSF outflow. Then,
CSE attempts should have ceased and general anesthesia,
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Fig. 2 Flow chart after CSE failure

epidural anesthesia, or single-shot spinal anesthesia
(SSS) been considered. Generally, patients with a difficult puncture or failure of regional anesthesia are converted to general anesthesia. However, the risk of
difficult intubation is increased in the parturient compared with that in the general surgical population. Furthermore, maternal mortality of general anesthesia is
1.7-fold greater than regional anesthesia [11] and general
anesthesia prolongs postoperative hospital stay [12]. In
our patient, we believed that the Tuohy needle had
reached the epidural space, and therefore epidural
anesthesia may have been preferable. This would have
avoided puncture injury caused by repeated CSE
attempts.
SSS could also have been considered. With SSS, fewer
patients experience paresthesias upon spinal needle insertion [13], there is no risk of accidental dural puncture
causing post-puncture headache [14], and the incidence
of neuraxial hematoma is lower compared with that with
CSE [15]. However, more attempts are needed to establish spinal anesthesia with SSS than that with CSE [16].
Lumbar ultrasonography can be used to guide spinal
puncture, which reduces the number of puncture attempts and shortens procedure duration [17]. However,
ultrasound-guided spinal puncture can still be difficult
in cesarean patients and conversion to general anesthesia
may be required (Fig. 2).
Patients whose punctures have been difficult should be
carefully monitored after surgery for changes in vital
signs, anesthesia level subsidence, and development of

new symptoms such as back pain or headache. If an
intraspinal lesion is suspected, MRI should be performed
promptly for diagnosis. SSDH appears as a spaceoccupying lesion contained within the dura mater and is
usually located ventrally [18].
All anesthesiologists should be aware of the possibility
of SSDH and subdural block when performing neuraxial
anesthesia, especially in patients in whom puncture is
difficult. Less traumatic methods of achieving anesthesia,
such as epidural anesthesia, SSS, or general anesthesia
should be considered in these patients. Furthermore,
vital signs and neurologic function should be closely
monitored during and after surgery.

Abbreviations
CSE: Combined spinal-epidural anesthesia; SSDH: Spinal subdural hematoma;
CSF: Cerebrospinal fluid; Hb: Hemoglobin; PT: Prothrombin time;
APTT: Activated partial thromboplastin time; INR: International normalized
ratio; TBA: Total bile acid; ALT: Alanine aminotransferase; AST: Aspartate
aminotransferase; MRI: Magnetic resonance imaging; BP: Blood pressure;
SSS: Single-shot spinal anesthesia
Acknowledgements
Not applicable.
Authors' contributions
Writing-original draft: Bi YM. Writing-review & editing: Zhou JY. All authors
have read and approved the manuscript.
Funding
Not applicable.
Availability of data and materials
All data related to this case report are contained within the manuscript.

Bi and Zhou BMC Anesthesiology

(2021) 21:130

Declarations
Ethics approval and consent to participate
Not applicable.
Consent for publication
Written informed consent was obtained from the patient for publication of
this case report and any accompanying images. A copy of the written
consent is available for review by the Editor-in-Chief of this journal.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Department of Anesthesiology, West China Second University Hospital of
Sichuan University, Sichuan Province, Chengdu, China. 2Key Laboratory of
Birth Defects and Related Diseases of Women and Children (Sichuan
University), Ministry of Education, Sichuan Province, Chengdu, China.
3
Department of Operation Room, West China Second University Hospital of
Sichuan University, Sichuan Province, Chengdu, China.
Received: 10 January 2021 Accepted: 20 April 2021

References
1. Tobe M, Sorimachi Y, Tomioka A, Saito S. Spinal subdural hematoma
following spinal anesthesia in a patient without coagulation abnormalities.
Masui. 2009;58:463–6.
2. Morandi X, Riffaud L, Chabert E, Brassier G. Acute nontraumatic spinal
hematomas in three patients. Spine (Phila Pa 1976). 2001;26:E547–51. Doi:
https://doi.org/10.1097/00007632-200112010-00022.
3. Shimada Y, Sato K, Abe E, Miyakoshi N, Tsutsumi Y. Spinal subdural
hematoma. Skeletal Radiol. 1996;25:477–80. Doi:https://doi.org/10.1007/s002
560050118.
4. Ozdemir O, Calisaneller T, Yidirim E, Caner H, Altinors N. Acute spontaneous
spinal subdural hematoma in a patient with bilateral incarcerated inguinal
hernia. Joint Bone Spine. 2008;75:345–7. Doi:https://doi.org/10.1016/j.jbspin.2
007.05.019.
5. Asato F, Nakatani K, Matayoshi Y, Katekawa Y, Chinen K. Development of
subdural motor blockade. Anaesthesia. 1993;48:46–9. Doi:https://doi.org/1
0.1111/j.1365-2044.1993.tb06791.x.
6. Jenkins JG. Some immediate serious complications of obstetric epidural
analgesia and anaesthesia: a prospective study of 145,550 epidurals. Int J
Obstet Anesth. 2005;14:37–42. Doi:https://doi.org/10.1016/j.ijoa.2004.07.009.
7. Lubenow T, Keh-Wong E, Kristof K, Ivankovich O, Ivankovich AD. Inadvertent
subdural injection: a complication of an epidural block. Anesth Analg. 1988;
67:175–9.
8. Gunaydin B, Tuna AT. Anesthetic considerations for liver diseases unique to
pregnancy. World J Anesthesiol. 2016;5:54–61. Doi:https://doi.org/10.5313/
wja.v5.i3.54.
9. Yarnell RW, D’Alton ME. Epidural hematoma complicating cholestasis of
pregnancy. Curr Opin Obstet Gynecol. 1996;8:239–42.
10. Agarwal D, Mohta M, Tyagi A, Sethi AK. Subdural block and the anaesthetist.
Anaesth Intensive Care. 2010;38:20–6.
11. Hawkins JL, Chang J, Palmer SK, Gibbs CP, Callaghan WM. Anesthesiarelated maternal mortality in the United-States: 1979–2002. Obstet Gynecol.
2011;117:69–74. Doi:https://doi.org/10.1097/AOG.0b013e31820093a9.
12. Havas F, Orhan Sungur M, Yenigün Y, Karadeniz M, Kılıç M, Özkan Seyhan T.
Spinal anesthesia for elective cesarean section is associated with shorter
hospital stay compared to general anesthesia. Agri. 2013;25:55–63. Doi:
https://doi.org/10.5505/agri.2013.42204.
13. Sprigge JS, Harper SJ. Accidental dural puncture and post dural puncture
headache in obstetric anaesthesia: presentation and management: a 23-year
survey in a district general hospital. Aeaesthesia. 2008;63:36–43. Doi:https://
doi.org/10.1111/j.1365-2044.2007.05285.x.
14. Van de Velde M, Schepers R, Berends N, Vandermeersch E, De Buck F. Ten
years of experience with accidental dural puncture and post-dural puncture
headache in a tertiary obstetric anaesthesia department. Int J Obstet
Anesth. 2008;17:329–35. Doi:https://doi.org/10.1016/j.ijoa.2007.04.009.
15. Pitkänen MT, Aromaa U, Cozanitis DA, Förster JG. Serious complications
associated with spinal and epidural anaesthesia in Finland from 2000 to

Page 5 of 5

2009. Acta Anaesthesiol Scand. 2013;57:553–64. Doi:https://doi.org/1
0.1111/aas.12064.
16. Ross VH, Dean LS, Thomas JA, Harris LC, Pan PH. A randomized controlled
comparison between combined spinal-epidural and single-shot spinal
techniques in morbidly obese parturients undergoing cesarean delivery:
time for initiation of anesthesia. Anesth Analg. 2014;118:168–72. Doi:https://
doi.org/10.1213/ANE.0000000000000022.
17. Sahin T, Balaban O, Sahin L, Solak M, Toker K. A randomized controlled trial
of preinsertion ultrasound guidance for spinal anaesthesia in pregnancy:
outcomes among obese and lean parturients: ultrasound for spinal
anesthesia in pregnancy. J Anesth. 2014;28:413–9. Doi:https://doi.org/10.1
007/s00540-013-1726-1.
18. Kyriakides AE, Lalam RK, Masry EI. WS. Acute spontaneous spinal subdural
hematoma presenting as paraplegia: a rare case. Spine (Phila Pa 1976). 2007;
32:E619–22. https://doi.org/10.1097/BRS.0b013e318154c618.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

