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The Pacemaker Theory of he CranioSacral Rhyhm

Absrac

The Pacemaker Theory explains he CranioSacral Rhyhm (CSR) as a naural, genle rhyhm in he body creaed by
special nerve cells in he brain. There are numerous specialized nerve cells ha ac as pacemakers, for example,
o mainain such acviy as seady breahing and hear beang. These nerve cells ac like a buil-in
mer/pacemaker, creang seady rhyhms ha help conrol essenal physiological funcons. The rhyhm ha can
be measured a abou 6 cycles per minue, which we call he CSR, spreads hrough he body via he vascular
sysem and helps suppor balance and vialiy. CranioSacral Therapy (CST) works wih his rhyhm o suppor he
body’s naural abiliy o mainain healh.

Pacemaker Theory

Recenly, Dr. Thomas Rosenkilde Rasmussen, Upledger Insue Inernaonal’s Direcor of Research, formulaed
he Pacemaker Theory as he mos probable biological explanaon o dae for how he CS Rhyhm is produced
and regulaed. This heory inegraes recen research on human physiology and rhyhms and brings a renewed
undersanding of how CST ouches he foundaon of human healh.

• The Pacemaker Theory is a scienfic explanaon of he physiological rhyhmic acviy ha we call he
CranioSacral Rhyhm, which is he focus of CranioSacral Therapy.

• The Pacemaker Theory is suppored by exensive research across several scienfic fields over decades
conribung o our undersanding of how Cenral Nervous Sysem (CNS) rhyhmic acviy conrols vial
physiological funcons.

• I is referred o as a heory because, in scienfic erms, i represens a proposed explanaon based on
observaon, research, and clinical experience ha aims o clarify he mechanism underlying he CSR.

• The CNS generaes hese rhyhmic acvies hrough oscillang neurons ha ac as pacemakers,
mainaining sable rhyhms essenal for funcons such as breahing and hear rae.

• These neuron-generaed rhyhms, called “neurogenic” rhyhms, are auonomously produced hrough a
feedback loop of gene ranscripon and proein ranslaon.

• A cenral pacemaker locaed in he brainsem area near he 4h venricle produces a rhyhm of abou six
cycles per minue (cpm), and according o he Pacemaker Theory, we call his neurogenic rhyhm he
CranioSacral Rhyhm (CSR).

• The Auonomic Nervous Sysem (ANS) plays a key role in faciliang communicaon beween his cenral
pacemaker and peripheral oscillaors via neurogenic vasomoon, which is he rhyhmic conracon and
relaxaon of blood vessels a a rae 5-7 cpm.

• The vascular oscillaon of rhyhmic conracon and relaxaon occurs in all ssues wih blood flow and can
be measured and palpaed on any par of he body, explaining why he CSR can be fel in various locaons.
Vasomoon is he mechanism behind hese oscillaons, while vascular oscillaon is he acual rhyhmic
change in vessel diameer, blood flow and pressure ha resuls from i.

• The pacemaker is posulaed o communicae wih he brain’s physiological sysems via he Cenral
Auonomic Nework (CAN) of he brain. This coordinaon helps mainain homeosasis and ensures
opmal funconing of he body's physiological sysems.
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The Brainsem Reicular Formaion & CSR. The area believed o generae he CSR in he brainsem near he 4h
venricular area and conneced o he reicular formaion (shown in green). The reicular formaion near he 4h
venricular area is performing many imporan auonomic funcions including regulaion of respiraory and
circulaory regulaion and in relaion o he CSR he cenral regulaion of neurogenic vasomoion is locaed here
(red box).

Cenral Nervous Sysem, Auonomic Nervous Sysem and Cenral Auonomic
Nework

In essence, he Cenral Nervous Sysem (CNS) processes informaon and direcs responses, he Auonomic
Nervous Sysem (ANS) carries ou hese responses hrough is involunary conrol of sysems, and he Cenral
Auonomic Nework (CAN) links hese processes, mainaining homeosasis and adapve funconing by balancing
sympahec and parasympahec acviy.

The Cenral Nervous Sysem (CNS) consisng of he brain and spinal cord, acs as he body's command cener by
processing sensory informaon, direcng cognive funcons, and generang moor commands.

The Auonomic Nervous Sysem (ANS) operaes under he CNS’s direcon and conrols involunary funcons like
hear rae, digeson, and respiraon, via is sympahec (figh-or-fligh) and parasympahec (res-and-diges)
branches. These wo sysems are inerconneced, wih srucures like he hypohalamus and brainsem serving as
key regulaors ha mainain balance (homeosasis) by sending and receiving signals o adjus bodily funcons.

The Cenral Auonomic Nework (CAN) is he brain's nework ha inegraes auonomic conrol wih emoonal
and cognive processes. Key regions like he hypohalamus, brainsem, anerior cingulae corex, and insular corex
work ogeher o regulae hear rae, respiraon, and digeson, while adapng hese funcons o emoonal and
environmenal changes. The CAN faciliaes communicaon beween he CNS and ANS, ensuring ha auonomic
responses are appropriaely coordinaed wih sensory inpu, cognion, and behavior.
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Shores explanaton of he Pacemaker Theory

The neurogenic vasomoon rhyhm wih a rae of abou 6 cycles per minue ha is expressed hroughou ssues
and fluids is proposed o be he CranioSacral Rhyhm (CSR).

Cerebrospinal Fluid

Curren science indicaes ha CSF and is moons are now undersood o be cenral componens in human healh.
New discoveries are connuously being published emphasizing he imporance of CSF flow.

The fine balance beween he secreton, compositon, volume, and urnover of CSF is sricly regulaed by
numerous mechanisms.

CSF circulaon and producon in relaon o human healh:

▪ High sympahec one reduces producon of CSF and disrups overall circulaon of essenal fluids,
including CSF, blood, lymph, and inersal fluids.

▪ The volume and rae of respiraon (breahing) influence CSF circulaon.

▪ Hear rae pulsaons move CSF, especially in brain-relaed ssue.

▪ Neurogenic vasomoon moves all fluids of he brain.

▪ In general, movemen of he body increases CSF flow.

▪ Deep sleep plays a major role in healhy circulaon of CSF.

All he above observaons on CSF producon and circulaon have one hing in common:

All are alered by sress.

The World Healh Organizaon idenfies sress as he leading cause of human illness.

In he Pacemaker Theory of he CSR, he CSR originaes in he brainsem and is involved in auonomic nervous
sysem balance, hereby influencing our physiology on mulple levels.

CranioSacral Therapy can be of help o reduce sress and enhance circulaton of CSF.

Why he Pressuresa Model is Now a Hisorical Model

As he scienfic undersanding of biorhyhms, cerebrospinal fluid, and suures evolves, so does our undersanding
of how CST works and why is resuls can be so profound. The human being funcons as a gesal, a unified
sysem ha is greaer han jus he sum of is pars. As such, CranioSacral Therapy works wih he whole; i
includes all aspecs of he being.

(The physiology described below is in simplisc erms and is no he oaliy of wha is happening in he body.)
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Dr. John Upledger proposed he Pressuresa Model in he 1970s, suggesng ha CSF flow was regulaed
neurologically hrough srech and pressure recepors, wih inermiten CSF producon and consan drainage
causing widening and narrowing of he cranium. While his model provided a foundaon for undersanding CSF
dynamics, ongoing research has no confirmed i, nor Dr. Suherland’s mechanisms, as he biological explanaon
for he CranioSacral Rhyhm (CSR). Dr. Upledger acknowledged his evolving naure of he field, sang in he
Preface of CranioSacral Therapy I: “As in any new field of sudy, he craniosacral concep is changing rapidly. This
book conains he mos recen informaton available. Also included is a considerable amoun of observaton and
heory ha has no ye wihsood rigorous scientfic estng.”

Today, we undersand ha CSF flow is driven by coupled oscillaory rhyhms—including respiraory breahing,
arerial pulsaons, and he rhyhm ha we call he CSR (6 cycles per minue). These rhyhms creae synchronized
forces ha circulae CSF, making i a response o body rhyhms raher han he iniaor of movemen. Embracing
hese insighs allows CranioSacral Therapiss o remain rue o Dr. Upledger’s vision while inegrang he laes
scienfic undersanding o enhance herapeuc pracce.

The Pressuresa Model suggesed ha CSF volume and pressure changes could accoun for he CranioSacral
Rhyhm and body movemen. However, curren research shows ha:

• Cerebrospinal fluid (CSF) iself is no he primary force ha propels or direcs he body’s overall moon.
• Raher han driving movemen, CSF flow adaps and responds o he body’s inheren oscillaory paterns

and rhyhmic changes.
• Conemporary scienfic undersanding shows ha CSF circulaon is influenced by a complex sysem of

coupled oscillaory rhyhms—such as vascular pulsaons, respiraory flucuaons, and oher physiological
drivers—whose combined acon produces he ne flow of CSF.

• In essence, i is he coordinaed rhyhms of he body ha generae and susain CSF movemen.

CSF moon resuls from a complex inerplay of coupled oscillaory rhyhms. These rhyhms are synchronized and
have a ne effec on CSF circulaon. Key drivers of his process include:

• Respiraory Breahing Rhyhms
• Arerial Pulsaons
• Wha we call he CranioSacral Rhyhm (CSR), ypically around 6 cycles per minue

The combined acon of breahing, arerial pulsaon, and CSR creaes synchronized movemens ha faciliae he
circulaon of CSF. This dynamic relaonship reflecs he body’s inerconneced sysems, emphasizing ha CSF
moon is a response o hese rhyhms, no he iniaor. By aligning CST wih hese principles, we connue o
honor Dr. Upledger’s legacy while embracing he advancemens ha deepen our pracce and undersanding.
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