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Abstract 

Background Neuraxial anesthesia is widely used for labor analgesia in the USA, such as epidural, combined spi-
nal–epidural, and dural puncture epidural (DPE). Post-dural puncture headache (PDPH) is a well-known complication 
of neuraxial anesthesia. However, a rare yet more serious complication is subdural hematomas. Untreated subdural 
hematomas can result in permanent disability and death, hence the need to better understand their development in 
the obstetric population receiving DPE.

Case presentation Case one: A 34-year-old G6P3 female at 39-week gestation received a DPE for labor analgesia 
and underwent a cesarean section for arrest of descent. On postoperative day two, the patient developed a PDPH but 
opted for conservative treatment. Ten days post-discharge, the patient presented with a large subacute to chronic 
subdural hematoma with midline shift. The patient underwent a right fronto-temporal craniectomy, evacuation of 
subdural hematoma, and placement of a subdural drain. Case two: A 31-year-old G1P0 female at 41-week gestation 
with a past medical history of a chronic right parietal hemangioma and malaria at 29-week gestation received a DPE 
for induction of labor. She subsequently underwent a primary cesarean section for failure to progress and persistent 
category-two fetal heart rate tracing. On postoperative day 11, she experienced a severe non-positional right-sided 
headache. Imaging revealed a subdural hematoma overlying the right frontal temporal and parietal lobes, which was 
observed and managed non-operatively. On postoperative day 14, the patient received an epidural blood patch for 
symptomatic intracranial hypotension.

Conclusion PDPH, a complication of neuraxial anesthesia, is typically benign and often self-resolves with conserva-
tive measures. However, to avoid increased morbidity and mortality, monitoring in patients with PDPH at a higher risk 
for development of subdural hematomas (especially those with known preexisting intracranial pathologies) is critical 
for prompt diagnosis. As exemplified by our second case, epidural blood patches continue to be effective and may be 
considered in patients with symptomatic intracranial hypotension.
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Background
Neuraxial anesthesia is widely used for labor analgesia 
in the USA. Techniques such as epidural and combined 
spinal–epidural have been used in modern obstetric 
anesthesia practices for years. The dural puncture epi-
dural (DPE) technique has shown to provide better sacral 
analgesia for patients in labor compared to epidural anes-
thesia, and with fewer maternal and fetal side effects 
compared to combined spinal–epidural technique (Chau 
et al. 2017).

A complication of dural puncture during placement 
of a neuraxial anesthetic is post-dural puncture head-
aches (PDPH). It is hypothesized that slow leakage of 
cerebrospinal fluid (CSF) into the epidural space through 
the dural puncture leads to intracranial hypotension 
and downward traction on pain-sensitive structures 
(Morewood 1993). PDPH occurs approximately in 1% 
of patients receiving an epidural anesthetic, likely due 
to an accidental dural puncture with the Tuohy needle, 
and 0.7% in spinal anesthetics (Costa et al. 2019). A meta-
analysis showed that there is a 1.5% risk of accidental 
dural puncture with an epidural insertion, and that more 
than half of these patients develop a subsequent PDPH 
(Choi et al. 2003). An epidural blood patch (EBP) remains 
the most effective treatment for PDPH (Kwak 2017).

However, a rare yet more serious complication of dural 
puncture during placement of a neuraxial anesthetic is 
intracranial subdural hematomas (SDH). It is thought 
that loss of CSF and caudal displacement of the brain 
causes traction and rupture of the delicate bridging veins, 
leading to SDH formation (Peralta and Devroe 2017). 
Moore et al. showed a subdural hematoma rate of 1.5 per 
100,000 deliveries, and a rate of 147 per 100,000 deliver-
ies for women with PDPH (Moore et al. 2020). Untreated 
SDH can result in permanent disability and death, hence 
the need to better understand the development of SDH 
in the obstetric population receiving neuraxial analgesia.

We present two cases of subdural hematomas following 
dural puncture epidural anesthetics seen at Stony Brook 
University Hospital.

Case presentation
Informed consent was obtained from both patients.

Case presentation 1
A 34-year-old G6P3 female at 39-week gestation with 
a past medical history of syphilis, treated in this and a 
prior pregnancy, presented with vaginal bleeding and 
was admitted for induction of labor. The obstetric anes-
thesiology team performed a dural puncture epidural 
for labor analgesia. Due to difficult patient anatomy, 
epidural placement required two attempts: one from 
the anesthesiology resident and one from the attending 

physician. Both attempts were performed at the L3-L4, 
with a 17-gauge Tuohy needle using loss of resistance 
(LOR) to air technique. A 25-gauge Pencan needle was 
then advanced through the Tuohy needle, and the return 
of clear CSF was confirmed via the Pencan needle. After 
the spinal needle was removed, a 20-gauge multi-orifice 
epidural catheter was placed. No CSF was noted to flow 
freely from the Tuohy needle at any point during the pro-
cedure, and aspiration of the epidural catheter was nega-
tive for CSF. The patient underwent a primary cesarean 
section with epidural anesthesia for arrest of descent, 
complicated by postpartum hemorrhage due to uter-
ine atony requiring pharmacologic intervention with 
methylergonovine.

On postoperative day (POD) one, the patient began 
to complain of a non-positional headache. The obstetric 
anesthesiology team examined the patient and deter-
mined that the symptoms were not consistent with a 
classical post-dural puncture headache and thus recom-
mended conservative management. On POD two, the 
patient developed a positional headache consistent with a 
PDPH and conservative management was recommended. 
On POD three, she continued to have a positional head-
ache, but declined an EBP and opted for further con-
servative management. The patient was discharged home 
POD three with instructions to call the labor and delivery 
unit should her headache symptoms worsen.

Ten days post-discharge, the patient presented to the 
emergency department (ED) with a severe, acutely wors-
ening, headache that had been intermittently present 
since her hospital discharge. A non-contrast CT of the 
head demonstrated a large right subacute to chronic sub-
dural hematoma with a one centimeter right to left mid-
line shift (Fig. 1). The patient was taken by neurosurgery 
urgently to the operating room and underwent an une-
ventful right fronto-temporal craniectomy, evacuation of 
subdural hematoma, and placement of a subdural drain 
under general anesthesia. The following day, her subdural 
drain was removed, and her headache symptoms had 
resolved. She was discharged home on POD three follow-
ing her subdural hematoma evacuation.

Five days after discharge home, the patient re-presented 
to the ED reporting a severe headache. Non-contrast CT 
head showed no acute changes compared to prior imag-
ing and neurosurgery recommended the patient be dis-
charged upon resolution of symptoms with steroids and 
outpatient follow-up. On her first outpatient follow-up 
seven days later, the patient reported no headaches.

Case presentation 2
A 31-year-old G1P0 female at 41-week gestation with a 
past medical history of a chronic right parietal heman-
gioma, migraine headaches, and sickle cell trait presented 
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for routine induction of labor. Her pregnancy was com-
plicated by malaria at 29-week gestation treated with 
artemether–lumefantrine tablets in Nigeria. Of note, 
she was previously on topiramate for migraine head-
aches, which was discontinued one year prior by her 
neurologist. For labor analgesia, she received a DPE 
using standard equipment at our institution: a 17-gauge 
Tuohy epidural needle, a 25-gauge Pencan spinal needle, 
and a 20-gauge epidural catheter, without any complica-
tions during placement. She subsequently underwent an 
uncomplicated primary cesarean section for failure to 
progress and persistent category-two fetal heart rate trac-
ing. She was evaluated by the anesthesia team on POD 
one. She denied headaches and was discharged home the 
following day.

On POD 11, she began to experience a severe right-
sided headache that radiated to the right side of her face 
and was associated with mild photophobia and phono-
phobia without a positional component or changes in 
vision. The patient had a similar headache approximately 
one year prior that resolved after an intravenous infu-
sion of valproate, metoclopramide, and dexamethasone. 
However, before she was scheduled to receive the same 
intravenous infusion for her current headache  by her 
neurologist, the patient presented to the ED with acutely 
worsening headache one day after headache onset. Upon 
arrival she was hypertensive with systolic blood pres-
sure (SBP) 150–190s mmHg and started on a nicardipine 
infusion to maintain SBP < 140 mmHg. Imaging revealed 
a subdural hematoma overlying the right frontal tem-
poral and parietal lobes as well as the right cerebellar 

tentorium and posterior falx with a maximal thickness 
of 8–9  mm (Fig.  2). In addition, MRI showed a chronic 
thrombosis of the right transverse and sigmoid sinuses, 
which were stable from a previous scan one year prior. In 
the ED, she reported mild improvement in headache fol-
lowing intravenous fentanyl.

She was admitted to the neurocritical care unit for 
blood pressure management and frequent neurological 
checks. The anesthesiology team evaluated her for poten-
tial PDPH following DPE; however, patient denied a posi-
tional component to her headache. Additionally, she was 
evaluated by maternal fetal medicine and subsequently 
treated for postpartum preeclampsia with a magnesium 
infusion for seizure prophylaxis. On POD 14, the  nica-
rdipine infusion was weaned off and she was transitioned 
to nifedipine and started on aspirin 81  mg. During her 
hospital stay, she underwent a cerebral angiogram and a 
repeat CT head which revealed a stable hemangioma and 
subdural hematoma, respectively. Neurosurgery recom-
mended no acute surgical intervention for the subdural 
hematoma and an epidural blood patch for symptomatic 
intracranial hypotension, which she underwent on POD 
14. During the procedure, she reported initial worsening 
of headache after 15 cc of sterile blood was injected into 
the epidural space, and thus, no further blood was given. 
Approximately five hours following EBP, the patient was 
sitting upright and reported mild improvement in symp-
toms. In the weeks following discharge, she continued 
to experience non-positional headaches, which mildly 

Fig. 1 Non-contrast CT of the head: large right subacute to chronic 
hematoma with a one centimeter right to left midline shift Fig. 2 Non-contrast CT of the head: Acute subdural hematoma 

overlying right cerebellar tentorium and posterior falx with maximal 
thickness of 8–9 mm
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improved once she restarted topiramate as per her neu-
rologist’s recommendation. Due to lack of resolution 
of symptoms, the patient had another CT head, which 
showed no acute changes compared to the previous 
imaging.

Discussion
The hypothesized mechanism of development of a sub-
dural hematoma after dural puncture is similar to the 
proposed mechanism of the development of a PDPH, 
namely loss of CSF through the dural puncture leading to 
intracranial hypotension and a caudal shift of the brain 
(Peralta and Devroe 2017; Macon et al. 1990). This causes 
stretching of pain-sensitive intracranial structures, lead-
ing to a headache and/or tearing of thin bridging veins 
leading to extravasation of blood and formation of a sub-
dural hematoma (Macon et al. 1990).

Studies have shown that risk factors associated with 
the formation of SDH following dural puncture are 
pregnancy, dehydration, multiple lumbar puncture (LP) 
attempts, large dural hole, use of anticoagulants, cerebral 
vascular abnormalities, and brain atrophy (Zeidan et  al. 
2006; Halalmeh et  al. 2022). Pregnant patients may be 
more susceptible to post-dural puncture SDH due to their 
more frequent use of neuraxial analgesia compared with 
other patients. Of note, all patients undergoing regional 
anesthesia are assessed for contraindications including 
active infection at injection site, coagulopathies, preexist-
ing neurologic deficits, and inability to cooperate (Folino 
and Mahboobi 2022). Both patients had no contraindi-
cations for regional anesthesia. A complete blood count 
was also obtained and deemed normal prior to placement 
of these epidural catheters.

Furthermore, in case one, the patient had two dural 
puncture attempts due to difficult anatomy. Increased 
dural puncture attempts may increase the size of the 
dural puncture leading to more rapid CSF leakage into 
the epidural space. In case two, the patient had a chronic 
right parietal hemangioma, which may also increase her 
risk of SDH. Symptoms of PDPH include a localized or 
global headache with a positional component: worse 
in the upright position, improved supine. Associated 
symptoms may include nausea, dizziness, neck pain, vis-
ual changes, and tinnitus (Plewa and McAllister 2022). 
However, when the headache becomes non-postural 
or is associated with focal neurological deficits such as 
ptosis, paresis, and/or plegia, then clinical suspicion of 
SDH must be high (Peralta and Devroe 2017). Dehaene 
et  al. report a case of PDPH quickly evolving into SDH 
(Dehaene et al. 2021).

EBP is the definitive treatment for patients with 
PDPH who do not respond to conservative treatment 
such as rest, oral analgesics, hydration, and caffeine for 

the first 24–48 h. A study of 504 patients showed that 
EBP is an effective treatment for severe PDPH, provid-
ing symptomatic relief in 93% of patients after one EBP 
and 97% of patients after a second EBP (Safa-Tisseront 
et  al. 2001). In univariate and multivariate analyses, 
EBP volume was a strong predictor of EBP efficacy, with 
EBP volume of 20 cc found to be most efficacious (Shin 
2022). One retrospective study also showed EBP effi-
cacy was significantly correlated with < 1.5  years from 
the headache onset to application, age < 40  years, and 
CSF opening pressure < 7 cm  H2O (Kanno et al. 2020). 
Contraindications to EBP are patients with coagulation 
disorders, infection at puncture site, febrile illness, bac-
teremia, or septicemia (Shin 2022). Relative contraindi-
cations include leukemia, acquired immune deficiency 
syndrome, and platelet count less than 100,000/mm2 
(Shin 2022).

In patients with preexisting intracranial pathologies, 
the decision to perform an EBP is not so straightforward. 
Rebound intracranial hypertension caused by post-EBP 
elevation of CSF pressure has been reported in the lit-
erature (Kranz et al. 2014). Our patient in case two had 
a chronic hemangioma and received an EBP with 15  cc 
of sterile blood. Studies have shown that as little as 15 cc 
of epidural blood injection can cause an increase in suba-
rachnoid pressures, which may explain her initial wors-
ening of headache (Shin 2022; Shiwlochan et  al. 2020). 
Shiwlochan et al. suggested that injection of a lower vol-
ume of blood and at a slower rate can prevent rebound 
intracranial hypertension, especially in patients with 
preexisting intracranial pathologies (Shiwlochan et  al. 
2020). Case two highlights the role of an EBP in patients 
with intracranial pathologies associated with intracranial 
hypotension.

Furthermore, there are no clear guidelines as to when 
to administer an EBP but some studies have suggested 
increased failure rates in the treatment of PDPH with 
increased delay in EBP administration (Scavone 2015). 
In case two, our patient was discharged home after 
evaluation on POD one, at which point in time she did 
not experience any headaches. She started developing a 
severe right-sided headache on POD 11. The decision to 
administer an EBP to the patient on POD 14 was based 
on a risk–benefit analysis: The benefits of an EBP in pre-
venting further traction of the intracranial structures out-
weighed the risks of an EBP. While it is indeed unusual to 
place an EBP for PDPH two weeks after initial epidural 
placement, there is some research to suggest EBP may 
be used to prevent further traction of intracranial struc-
tures. Tanweer et al. present cases in which EBP has been 
used as a therapeutic option for persistent severe intrac-
ranial hypotension following clipping of an aneurysm to 
prevent potentially fatal brain sag (Tanweer et al. 2015).
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Conservative management of a PDPH could poten-
tially lead to subdural hematoma formation. Vos et  al. 
proposed that treating a PDPH with an EBP, especially 
one with increased severity or duration, would decrease 
the risk of SDH formation (Vos et  al. 1991). However, 
some case reports have shown that one cannot rely on 
EBP to prevent development of SDH (Davies et al. 2001; 
Ramírez et al. 2015). Patients with classical PDPH pres-
entations and treated with EBP were still found to have 
SDH on subsequent neuroimaging, suggesting that EBP 
does not prevent development of SDH as previously pos-
tulated. Davies et  al. suggested the use of prophylactic 
EBP as they suspect the development of a SDH occurs 
at or near the time of the original puncture (Davies et al. 
2001). However, in  vitro studies have shown that lido-
caine and CSF affect coagulation, causing hypocoagula-
tion and hypercoagulation, respectively, arguing against 
the usage of prophylactic EBP (Shin 2022). In addition, 
prophylactic epidural blood patches have not been shown 
to decrease the incidence of PDPH or the need for thera-
peutic epidural patch when a prophylactic epidural blood 
patch was administered to parturients after inadvertent 
dural puncture (Scavone et al. 2004).

The management of SDH is either conservative or sur-
gical. Early surgical evacuation of acute subdural hema-
toma in patients with hematoma thickness greater than 
ten mm or a midline shift greater than five mm on CT 
scan is associated with better outcomes (Zeidan et  al. 
2006; Halalmeh et al. 2022). Patients with an acute SDH 
that is less than ten mm in thickness and has a midline 
shift of less than five mm can be treated conservatively, 
with close monitoring of patient’s intracranial pressure 
and clinical status (Bullock et  al. 2006). While manage-
ment guidelines exist for treatment of acute subdural 
hematoma, no such guidelines exist for chronic hema-
toma. However, surgical intervention such as burr hole 
evacuation or subdural/subgaleal drainage placement 
for 24–48 h remains the mainstay of treatment in symp-
tomatic patients (i.e., progressive neurologic deficits, 
decreased level of consciousness) and in those whose 
neuroimaging demonstrates intracranial compression 
(Lee 2019; Solou et al. 2022). In case one, the patient had 
a large right subacute to chronic subdural hematoma 
with 1cm midline shift. The midline shift greater than five 
mm warranted urgent neurosurgical intervention. In case 
2, the patient had a subdural hematoma with a maximal 
thickness of 8–9 mm and no midline shift, deeming non-
operative management to be appropriate.

Conclusion
PDPH, a complication of neuraxial anesthesia, is typi-
cally benign and often self-resolves with conservative 
measures. However, to avoid increased morbidity and 

mortality, close monitoring in patients with PDPH at 
a higher risk for development of subdural hematomas 
(especially those with known preexisting intracranial 
pathologies) is critical for prompt diagnosis. As exempli-
fied by our second case, epidural blood patches continue 
to be effective and may be considered in patients with 
symptomatic intracranial hypotension.
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