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Postdural puncture	headache	- PDPH

ICHD-3:	The	International	Classification	of	Headache Disorders 3rd	edition.	Cephalalgia 2023	

Description
Headache occurringwithin 5	days of	a	lumbar puncture,	caused	by	cerebrospinal	
fluid	(CSF)	leakage through	the	dural puncture.

It remits spontaneously within 2	weeks,	or after	sealing of	the leak	with autologous epidural	
lumbar patch.



Symptoms	for more than 14	days
Mac	Arthur	et	al.	BMK	1993
Ranganathan et	al.	J	Clin anesth 2015
Niraj et	al.	Anaesthesia 2021
Ansari	J.	et	al.	British	Journal	of	Anaesthesia,	2021

Onset	after	more than 5	days
Lybecker et	al.	Anesthesiol Scand 1995
Vilminger et	al.	Cephalalgia 1998
Hayes	et	al.	Int J	Obstet Anesth 2010
Moore	et	al.	JAMA	Neurol 2020

Chronic postdural puncture headache
(cPDPH)

Postdural puncture	headache	- PDPH



Dural	puncture

acute chronic Long	Term

• Fatigue
• Reduced QOL
• Depression
• Subdural hematomas 6% “No	restaurant,	no	cinema,	no	

reading”

”I	lost	my	partner”

“My	condition	has	completely	changed	
my	life”	

“I	lost	my	joie-de-vivre”

“I	lost	2	years	of	my	life	in	
social	isolation”

>14	days

1Kraus	et	al.,	Frontiers	of	Neurology	2024

Chronic PDPH	
– Serious and	underrated!1

• Orthostatic
headache

• Neck	pain
• Tinnitus
• Visual	disturbance



©	spinalcsfleak.org
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Modifiable	Risk	Factors

Strupp &	Katsavara,	Nervenarzt,	2009,	Uppal	et	al.,	Reg	Anesth Pain	Med.	2024

4.2%	11.0%

§ Female

§ Younger	age (31-50y)

§ History of PDPH

§ Obesity

Nath	et	al.,	Lancet	2018
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R i s k 	 fa c to rs

Uppal	et	al.,	Reg	Anesth Pain	Med.	2024,	Weji et	al.	Perioperative	Medicine	2020



Reina	et	al.	 JNNP		2004



Kraus et al.  Frontiers Neurol 2024

Chronic PDPH

• n	=	61		patients

• Neurosurgery	Freiburg



According to Kapan et al.  Headache 2024

Full time work in same job  =  12 %



16

„Arachnoid	Bleb“
~	9	%



BMI	62





Post-dural	puncture headache (PDPH)

* Sakurai et al., Headache 2017

Dinosaur tail sign



Post-dural	puncture headache (PDPH)

Dinosaur tail sign

Dinosaur tail sign is

very often present in	healthy patients

even without any dural puncture

experience based



Beck, J., et al. (2017)  JNS: Spine

chronic Post	Dural Puncture Headache - cPDPH



International Collaborations

Inselspital Bern, Switzerland
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Neuroradiology
H. Urbach, N. Lützen, 
C. Zander, T. Demerath

CSF-Center	Freiburg







28 years, UDP while PDA 30 years, UDP while PDA

Normal brain MRI does
not rule out PDPH!





12	%



Epidural fluid in only 12.0%



Is PDPH	an	MR-imaging	Diagnosis	?	

NO!

Does negative	imaging rule out	PDPH	?



PDPH	=	MRI-Diagnosis?	

Statement	on	Post-Dural Puncture Headache Management,	American	Society	of	
Anesthesiologists,	2023:

Ø Clinical	diagnosis:	Typical symptoms after	dural puncture

1. Imaging	in	context of atypical symptoms and	to rule out	complications
2. Imaging	if chronic PDPH	develops
3. Imaging	in	CSF	centers – extended (presurgical)	evaluation
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„Arachnoid	Bleb“
~	9	%



Arachnoid Bleb

El	Rahal	et	al,	Oxford	medical 2025



Neo-membranes	and	blebs

El Rahal et al.   Oxford	Medical Case	Reports			2025



Katzmann and Hussey	Neurology 1970





normal

open	leak

Lumbar infusion test

SIH2017



Opening pressure

AUC	0.958

Resistance	to CSF	outflow (RCSF)

57	%		

14	%		

Lumbar infusion test – acute phase



Lumbar infusion test – for acute SIH

• Specific pattern of CSF	dynamics

• Investigator independent

• Rcsf out	may be the best CSF-leak
specific diagnostic parameter

Beck	et	al.			J	Neurosurg Spine 2017



Natural	history of SIH	

Subacute
11-52	weeks

Chronic
>52	weeks

Acute
≤10	weeks



N	=	137	lumbar infusion tests

10 52

Natural	history – resistance to CSF	outflow (RCSF)



10 52

N	=	137	lumbar infusion tests

Natural	history – resistance to CSF	outflow (RCSF)



2.95 7.85 14.15

*

* *

Natural	history – resistance to CSF	outflow (RCSF)



Time	matters

...	for spinal	leaks



Häni	et	al.	J	Neurol 2021

• Duration	most powerful	predictor
for good outcome

• 12	weeks as a	cutoff







Median	Bern	Score	=	1

Normal	brain MRI





Lumbar pressure RCSFout

Fung	et	al.		Neurology 2025



Diagnostics	?					CSF	dynamics?

RCSF out	is	not	
related	to	cPDPH

Fung	et	al.		Neurology 2025



Fung	et	al.		Neurology 2025

cPDPH does not	seem to be related to

• a	measurable CSF	leak

• low CSF	pressure

• CSF	depletion

• a	reduced outflow resistance

• there was	no leak on	imaging

Dynamic	myelography /	CT-myelography



Smith et al 2019: „Risk of PDPH
does not appear to be influenced by
opening pressure, CSF pressure,
volume or pressure-volume-index"

PDPH	as a	CSF	hypotension state ?	

Marshall J. Lumbar-puncture headache. 
J Neurol Neurosurg Psychiatry. 1950; 13: 71-74



...	should not be that PDPH is not due to active CSF	leakage

...	patients can still have symptoms even when all the signs

we currently know to identify a leak are normal.



(1) Normal CSF	opening pressure does not rule out PDPH or SIH

(2) A low Bern	score (nearly normal brain MRI) does not rule out PDPH or SIH

(3) Epidural blood patching may help patients with suspected spinal CSF leak

even if they do not meet ICHD-3 criteria for SIH





...	Perhaps future work will	demonstrate structural or functional remodeling of

the dura that occurs over time	and perpetuates orthostatic headache even as

certain measures of fluid	dynamics normalize ...



Arachnopathy
Duropathy

over time	...



What else do	we have ?

Surgical findings



Surgical findings - Minimal	invasive	approach

20	mm

©	J.	Beck,	F.	Volz,	A.	El	Rahal



Arachnoid	Bleb	- Weeping	Dura

El Rahal et	al.		Ox Med Case	Rep		2025



Weeping dura

El Rahal et	al.		Ox Med Case	Rep		2025



Arachnoid Bleb - Weeping Dura

El Rahal et	al.		Ox Med Case	Rep		2025



Beck	et	al.	Neurology
2016

El Rahal et	al.		Ox Med Case	Rep		2025



Bleb	reduction	and	Sandwich-Suture	

El Rahal, Volz,  Beck et al.  2024



cPDPH – multiple	leak – clipping and	360° Patch

El Rahal , Volz, Beck et al.   2024





cPDPH – transdural ventral	leak



BMI	62



cPDPH – vein on	a	bleb



Chronic L4-L5	leak – extensive	neo-membranes



PDPH - Surgical anatomy and findings

Do NOT post El Rahal, Volz, Overstijns, Beck et al. unpublished



PDPH - Surgical anatomy and findings

Do NOT post



PDPH - Surgical anatomy and findings



PDPH	–micro-surgical	anatomy	and	findings

Do NOT post El Rahal, Volz, Overstijns, Beck et al. unpublished



leaking	– oozing/weeping	– ↑absorbtion

arachnopathy - duropathy

metabolic	syndrom

central	syndrom

cPDPH – pathophysiology



cPDPH

1. Not	a	benign disease

2. Best	managed in	specialized centers

3. International	collaborations



cPDPH Program	– Surgery	for	PDPH	– Freiburg	CSF-Center

1. Resect	pathology	 – neo	membranes	and	pathological	vessels	

2. Respect	arachnoid – key	element	to	prevent	CSF	leaking	/	oozing

3. Restore	anatomy	 – rebuild	layers	and	augment	dura

15 mm



MRI:
Whole brain 
Heavily T2 spine 
MRI
Arachnoidal blep
Epidural fluid
Cine motion MR

Optional
Dynamic myelogram
Dynamic CT-myelo
Ga-CSF PET and 
Infusion testing

The Freiburg 
SIH/pPDPH Inventory

Neuro-psychological 
evaluation

PROMs

Smart device - health 
profile 

Sleep monitoring

Epidural blood patches

Multi-disciplinary Team
CSF-Board decision

Multilevel - MIS
minimal invasive 
surgical exploration

Interdisciplinary 
multimodal 
pain 
treatment

PROMS
Outpatient visists

IMAGING CLINCAL 
SPECTRUM

TARGETED 
TREATMENT

SUPPORTIVE 
TREATMENT

cPDPH Program	– Freiburg	CSF-Center

LONG-TERM FOLLOW-UP & OUTCOME EVALUATION



48	%
Headache
Disorders



International Collaborations
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Thank you

Freiburg	im	Breisgau,	Germany

j.beck@uniklinik-freiburg.de


