
When a patient presents with an abrupt onset of severe 

headache, physicians must consider several possible causes, 

including emergencies. However, if a patient has a charac-

teristic postural headache that is relieved by lying down and 

worsened by sitting or standing, a cerebrospinal fluid (CSF) 

leak may be the cause. Intracranial hypotension occurs 

when leakage from the epidural space reduces the volume 

of intracranial CSF. CSF leakage can be spontaneous or sec-

ondary. Secondary intracranial hypotension is caused by 

iatrogenic CSF leakage following lumbar puncture, surgery, 

or dural rupture due to spinal trauma. Secondary CSF leak-

age typically manifests at a specific site corresponding to the 

needle entry point. However, spontaneous intracranial hy-

potension (SIH) occurs in structurally vulnerable areas of 
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Case Report

the dura mater, often involving multiple sites simultaneously 

[1]. 

The possibility of dural puncture has been mentioned in 

the literature for spinal pain procedures such as transforam-

inal epidural block, dorsal root ganglion block, selective 

nerve root block, and posterior medial branch block. How-

ever, we were able to find only one report of post-dural 

puncture headache (PDPH) a few hours after a cervical me-

dial branch block [2]. Most cases of PDPH occur within 72 h 

after dural puncture, while some cases of PDPH may occur 

up to 2 weeks later [3,4]. However, no cases of later onset 

have yet been reported.  

Generally, in patients with severe complaints of postural 

headache due to intracranial hypotension, an epidural 
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blood patch (EBP) is an effective management strategy for 

CSF leakage [5]. Both primary and secondary intracranial 

hypotensions can be effectively treated using EBP. Therefore, 

rapid diagnosis and treatment are essential for relieving pa-

tient discomfort. 

Here, we report our experience with the evaluation and 

treatment of abrupt-onset postural headache in a male who 

underwent a spinal pain procedure for lumbar disc hernia-

tion 26 days before symptom onset, along with a review of 

the literature. To the best of our knowledge, this is the case 

with the most delayed onset. 

CASE REPORT 

Written informed consent was obtained from the patient 

before publication of this case report. 

A 45-year-old male (height, 168 cm; weight, 69 kg) pre-

sented to our neurology outpatient clinic complaining of an 

unknown-onset headache without a history of trauma. The 

headaches began in the morning. The pain, rated as 5 on the 

visual analogue scale (VAS), was in the fronto-occipital re-

gion and radiated to the posterior neck. Headache was de-

scribed as a continuous dull ache, relieved by lying down 

and aggravated by sitting or standing. The patient experi-

enced nausea and vomiting. Neurological examination re-

vealed no focal neurological deficits. The subsequent labo-

ratory tests revealed no significant abnormalities. Computed 

tomography (CT) of the brain was performed to rule out ce-

rebral hemorrhage, which revealed no significant abnormal-

ities. With no specific findings, the patient was discharged 

and prescribed naproxen. 

The following day, the patient presented to the emergency 

department with a worsening headache. The VAS score had 

increased to 7. A repeat brain CT scan was recommended; 

however, the patient declined further evaluation because he 

had an outpatient neurology appointment scheduled the 

next day and was discharged from the emergency depart-

ment after receiving tramadol 50 mg intravenously. 

The next day, the patient was admitted to the neurology 

outpatient department for reassessment and treatment of 

headache. A detailed post-admission questionnaire con-

firmed the patient’s history of lumbar disc herniation (Fig. 1) 

and that he had undergone repeated nerve block at a local 

pain clinic. In particular, he had last undergone a spinal pain 

procedure at the clinic 26 days before the onset of his head-

aches; he reported that it was uneventful and that he had no 

headaches or other abnormal symptoms after the proce-

dure. However, it is unclear which spinal pain procedure the 

patient underwent. Based on the patient's statement that he 

received a single injection under C-arm guidance for the 

Fig. 1. T2W sagittal and axial lumbar MRI shows (A) disc bulging at the L4/5 level (red arrow) and (B) compression of Lt L5 nerve roots (red 
arrow). MRI: magnetic resonance imaging, Lt: left.
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painful area (left) and the clinical context, it was assumed 

that he received a transforaminal nerve root block at the 

lumbar level. Laboratory tests performed after admission 

showed no abnormalities in C-reactive protein levels or 

white blood cell counts. For conservative management of 

the patient's headaches, bed rest and hydration with 0.9% 

saline 80 ml/h and oral acetaminophen/tramadol were pre-

scribed. 

However, the pain persisted, and the patient was referred 

to our pain clinic for further evaluation and management. 

Considering the patient's injection history and characteristic 

postural headache simultaneously, the possibility of PDPH 

was raised; however, given that the interval between the in-

jection treatment and the patient's headache was 26 days, 

we considered the likelihood of a direct association between 

the procedure and headache to be low. Therefore, we initial-

ly considered the possibility of SIH and, performed a bilater-

al greater occipital nerve blockade, which is a good thera-

peutic alternative to improve headache resulting from SIH 

[6]. The patient was referred for a spinal magnetic resonance 

imaging (MRI), and the need for EBP for persistent symp-

toms was explained to him. In the evening, the patient un-

derwent MRI of the entire spine, which revealed extensive 

thickening and enhancement of the epidural space extend-

ing from the cervical spine to the sacrum, with concomitant 

engorgement of the epidural veins (Fig. 2) and a CSF leak in 

the left lateral recess at the L4/5 level around the L5 nerve 

root (Fig. 3). The results showed a CSF leak at the left L4/5 

level (Fig. 4).  

The following day, the patient underwent EBP at the pain 

clinic after providing informed consent for the procedure. 

Two sterile fields were created for the two operators, one for 

the blood draw and the other for the epidural procedure. An 

epidural needle was inserted at L4/5 interspinous space us-

ing the loss of resistance to saline to identify the epidural 

space. A syringe containing autologous venous blood was 

drawn by a second operator using aseptic techniques. Final-

ly, 15 ml of autologous blood was slowly injected through 

the epidural needle. Immediate and complete symptomatic 

improvements were observed after EBP. The postural head-

ache improved from a VAS score of 7 to 0, and the patient 

was discharged the following day. The patient showed com-

plete improvement with no headache at subsequent outpa-

tient visits after 2 weeks 

DISCUSSION 

The International Classification of Headache Disorders 

(ICHD-3) subdivides headaches caused by low CSF pressure 

into PDPH, CSF fistula headaches, and headaches attributed 

to SIH (Table 1) [7]. According to the ICHD-3 commentary 

on headaches attributed to low CSF pressure, evidence of 

causation may depend on the temporal relationship of the 

onset to the presumed cause and the exclusion of other di-

agnoses. Therefore, patients with suspected CSF leaks often 

undergo spinal MRI to locate the suspected leak site. The 

imaging features of CSF leaks on spinal MRI include epidur-

al fluid collection, dural sac collapse, and engorgement of 

Fig. 2. T2W sagittal whole spine MRI shows diffuse thickening and enhancement of the epidural space from the (A) cervical (red arrow), 
(B) thoracic (red arrow) spine to the sacrum with engorgement of the epidural veins compatible with intracranial hypotension. (C) Fat 
suppressed contrast-enhanced T1 axial MRI shows dorsal enhancement of the epidural space (red arrow). MRI: magnetic resonance 
imaging.
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Fig. 3. Contrast-enhanced T1W axial spine MRI shows enhancement 
in the left lateral recess at the L4/5 level near L5 nerve root, 
suggesting CSF leakage (red arrow). MRI: magnetic resonance 
imaging, CSF: cerebrospinal fluid.

Fig. 4. Heavily T2 MR myelogram shows CSF leakage into the left 
posterior spinal epidural space at L4-5 (red arrow). MR: magnetic 
resonance, CSF: cerebrospinal fluid.

the epidural venous plexus. Imaging studies showed evi-

dence of CSF leakage in this patient (Figs. 2-4). 

In this regard, the patient’s clinical presentation was con-

sistent with a headache caused by low CSF pressure. First, 

the headache was postural. Intracranial hypotension occurs 

when the volume of CSF decreases owing to leakage, caus-

ing the brain to sag in the cranial vault. This sagging causes 

traction on the sensory nerves of the meninges and bridging 

veins, resulting in a headache [8]. The traction on the me-

ninges is increased in an upright position, leading to an in-

crease in the intensity of the headache when standing; thus, 

creating a postural headache. Second, the patient experi-

enced immediate and definite relief from the headache after 

EBP. Although various treatments, such as bed rest, analge-

sics, nonsteroidal anti-inflammatory drugs, hydration, intra-

venous caffeine, and caffeine-containing products have 

been used as they usually provide only temporary pain re-

lief. The definitive and most effective treatment option, with 

an approximate success rate of 85%, is the application of 

EBP, especially a targeted EBP [5,9]. Thirdly, the patient un-

derwent a spinal pain procedure that was supposed to be a 

transforaminal epidural nerve root block, a procedure that 

may have inadvertently included a dural puncture. During 

the course of a nerve root block, the needle may access the 

dura near the nerve root, and a dural puncture with CSF 

leakage may occur. All of these are equivalent to a headache 

attributed to low CSF pressure in the ICHD-3 classification. 

However, the clinical presentations and imaging findings 

in these patients are not consistent with SIH. According to 

the diagnostic criteria of headache attributed to SIH in 

ICHD-3 (Table 1), SIH must not have been caused by a pro-

cedure or trauma known to cause CSF leakage. It cannot be 

diagnosed in patients who underwent a dural puncture 

within the previous month. SIH occurs due to three main 

sources of CSF leakage in the absence of a clear history of 

neuraxial procedures. These main sources are dural tears, 

typically associated with calcified protrusions of the thoracic 

intervertebral disc (type 1), rupture of a meningeal divertic-

ulum (type 2), and development of a CSF-venous fistula 

(type 3) [10]. The incidence of SIH is estimated to be two to 

five per 100,000 population, with a higher prevalence in fe-

males than males, being approximately twice as common. 

The peak age of onset is typically around 40 years [1,11]. Ap-

proximately two-thirds of people with spontaneous CSF 

leaks have evidence of connective tissue disease [1]. There-

fore, this case does not meet the diagnostic criteria for SIH. 

We can also consider the possibility of PDPH. According 

to ICHD-3, PDPH occurs within 5 days of lumbar puncture 
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and is caused by CSF leakage through dural puncture. This 

patient had a history of pain procedure at the lumbar area, 

suggesting a possibility of a dural puncture caused by the 

advancing needle. However, no definitive evidence of a 

puncture was found.  

The absence of complications during the procedure and 

the lack of immediate post-procedural headaches reported 

by the patient made it challenging to confirm the presence 

of PDPH. Early- or delayed-onset PDPH occurs mostly 1–7 

days after dural puncture, and one case has been reported 

after 12 days in a 33-year-old female who received an epi-

dural for vaginal delivery [12]. Delayed-onset PDPH is rare, 

and the exact underlying mechanisms are not fully under-

stood; however, it is associated with slower leakage of CSF 

through the dural hole, resulting in a gradual decrease in 

CSF volume and subsequent onset of symptoms. 

In this case, because he developed a headache 26 days lat-

er, we hypothesized the following: At the time of the proce-

dure, a small hole was created when the needle grazed the 

dura, where the CSF leak may have become severe enough 

to cause hypotension for 26 days. Another possibility is that 

the part of the dura that was weakened by needle grazing 

was torn by a minor event that increased the CSF pressure, 

such as coughing or sneezing [13]. Therefore, based on the 

patient's symptoms, MRI findings, and history of spinal pain 

procedure, our impression of the patient's headache was 

secondary intracranial hypotension, which was considered 

highly correlated with the pain intervention. 

In addition to the spinal or epidural anesthesia settings, 

where a deliberate dural puncture is performed, spinal pain 

procedure performed near the dura mater can also result in 

secondary intracranial hypotension. We should remember 

that problems can occur even long after the procedure, as in 

this case. If this type of headache is suspected, a quick exam-

ination, including MRI, can identify the area of CSF leakage, 

and immediate application of EBP can reduce unnecessary 

pain and discomfort for the patient. 
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