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Was  ist  ein  Trauma?
Trauma und Traumafolgestörung



Unterscheide  zwischen  ….

Was  ist  ein  Trauma?

TRAUMATISCHES  
EREIGNIS

PSYCHISCHES  
TRAUMA

TRAUMAFOLGE  
STÖRUNG

§ Persönliches  Erleben  oder  Zeugenschaft  eines  Ereignisses  einhergehend  mit  
-   (A1)  Ereignis:  Drohender  oder  tatsächlicher  Tod,  Gefahr  ernsthafter              
                                                  Verletzung,  Gefahr  der  körperlichen  Unversehrtheit.

Traumatisches  Ereignis

§ Persönliches  Erleben  oder  Zeugenschaft  eines  Ereignisses  einhergehend  mit  
- (A2)  Reaktion:  Erleben  von  intensiver  Furcht,  Hilflosigkeit  oder  Entsetzen.  

Psychisches  Trauma



Unterscheide  zwischen  ….

Was  ist  ein  Trauma?

TRAUMATISCHES  
EREIGNIS

PSYCHISCHES  
TRAUMA

TRAUMAFOLGE  
STÖRUNG

Traumafolgestörungen
§ Posttraumatische  Belastungsstörung
+ A-Kriterium:  Psychisches  Trauma  („Ereignis  +  Erlebnis“)
+ B-Kriterium:  Ständiges  Wiedererleben  
+ C-Kriterium:  Vermeiden  spezifischer  Trigger
+ D-Kriterium:  Angst  bzw.  erhöhtes  Erregungsniveau  

HYPERAROUSAL

WIEDERERLEBEN VERMEIDUNG



Definition  Trauma

Häufigkeit  traumatischer  Erlebnisse

Prävalenz  in  der  Epidemiologie:
§ Abhängig  der  Häufigkeit  von  Naturkatastrophen,  Kriegsgeschehen  und  der  
allgemeinen  Gewalthäufigkeit  in  der  Gesellschaft

TRAUMATISCHES  
EREIGNIS

PSYCHISCHES  
TRAUMA

TRAUMAFOLGE  
STÖRUNG

Min.  1  traumatisches  Ereignis Psychisches  Trauma  (DSM-IV) PTBS Hauffa  et  al.  2011:  
Dtl.,  N=2510,  Alter:  14.-
93.  LJ.,  ♀/♂:  55%/45%  23,8  % 15,4  % 2,9%

UNFALL SEXUELLER
MISSBRAUCH

VERGEWALT.NATUR
KATASTROPHEN

LEBENSBEDR.
ERKRANKUNG

KÖRPERL.
ANGRIFF

KRIEGS
ERLEBNISSE

Hauffa
et  al.  2011

Prävalenz  in  der    Bevölkerung  allgemein



Definition  Trauma

Schmerz  als  Traumafolgestörung

§ Gibt  es  einen  Zusammenhang  zwischen  Trauma  und  Schmerz?

§ Wenn  ja,  wie  sieht  dieser  Zusammenhang  aus?

§ Wie  robust  ist  dieser  Zusammenhang?

TRAUMATISCHES  
EREIGNIS

PSYCHISCHES  
TRAUMA

TRAUMAFOLGE  
STÖRUNG

Schmerz



Trauma  und  Rückenschmerzen
Zahlen und Fakten



Schmerz  nach  Trauma

Afari  et  al.  2014

Schmerzsyndrom OR
Reizdarmsyndrom 2.22 p<0.001

Tempomandibuläre  Schmerzen 3.33 p=0.027

Generalisierte  Schmerzen 3.35 p<0.001

Fibromyalgie 2.52 p<0.001

Assoziation  Schmerz  und  Trauma:
§ Systematischer  Review  zum  Zusammenhang  funktioneller  körperlicher  
Beschwerden  und  psychischen  Traumata

§ Metaanalyse  über  insgesamt  71  Studien

Insgesamt  2  bis  3-fach  erhöhtes  Risiko  für  funktionelle  chronische  
Schmerzsyndrome  bei  traumatisierten  Personen!



Schmerz  nach  Trauma

Munyandamutsa  et  al.  2012

Mit  PTSD  
(n=251)

Ohne  PTSD  
(n=711)

Kopfschmerz 72.5  % 50.2  % p<0.001

Rückenschmerz 74.1% 52.6  % p<0.001

Bauchschmerz 44.2  % 36.5  % p=0.035

Unterleibsschmerz 30.3  % 17.7% p<0.001

Lokalisation:
§ Multi-Center-Querschnittsstudie  in  5  verschiedenen  Regionen  Rwandas
§ 962  Interviews  zu  PTSD,  Lebensqualität  und  körperlichen  Beschwerden
§ Repräsentative  Bevölkerungsstichprobe

Kopf- und  Rückenschmerz  als  mögliche  Prädilektionsstellen

PTSD-Prävalenz:  26.1%



1.  Bilanz
Psychisches  Trauma  – ein  potentieller  Risikofaktor

§ Traumatische  Erlebnisse  sind  ein  Risikofaktor  für  das  Auftreten  von  
chronischen  Schmerzen!  

§ Der  Kopf  und  der  Rücken  als  mögliche  Prädilektionsstellen!



Chronifizierungsfaktor  Trauma
§ Verlaufsbeobachtung  „neu“  aufgetretener  „subakuter“ Rückenschmerzen

- Männliche  Probanden  mit  neu  aufgetretenen  subakuten  (=  8  Wochen)  Rückenschmerzen
- Direktes  Screening  nach  psychischen  Komorbiditäten  („subakut“)  sowie  Reevaluation  der  

Schmerzsymptomatik  nach  6  Monaten  („chronisch“)  

Trauma  und  Rückenschmerz

Shaw  et  al.  2010BP:  Back  Pain,  CBP:  Chronic  Back  Pain,  OR:  odds  ratio.

Subakuter  BP
(N  =  122) „REMISSION“

Pain free
60%

„CHRONIFIZIERUNG“

CBP
40%

TraumaOR: 3.23
[1.1-9.4]

Folgen  einer  psychischen  Traumatisierung  als  
Chronifizierungsfaktor?



Schmerz  nach  Trauma

Raphael  et  al.  2001  &  2011

Problem  „Recall  bias“:
§ Kohorten-Design  mit  amtlich  dokumentierten  Fälle  von  kindlichen  Traumata  
(n  =  676)  und  demographisch  abgestimmte  Kontrollen  (n  =  520).  

§ Prospektive  Nachverfolgung  ins  Erwachsenenalter.
§ Erhebung  der  Anzahl  klinischer  Schmerzbeschwerden  über  den  Zeitverlauf.

Ø Durchschnittliches  Alter  beim  1.  Follow-up:  29  ± 4 Jahre

Follow-up  No.  1: Mit  Trauma Ohne  Trauma
Anzahl  Schmerzregionen  überhaupt 2.5  ± 0.1 2.4  ± 0.1 P>0.1

Anzahl  beeinträchtigender  Schmerzen 2.0  ± 0.1 1.8  ± 0.1 P>0.1

Anzahl  medizin.  erklärbarer  Schmerzen 1.5  ± 0.1 1.3  ± 0.1 P>0.1

Anzahl  medizin.  nichterklärbarer  Schmerzen 0.5  ± 0.0 0.5  ± 0.0 P>0.1

Alles  nur  eine  Frage  der  Erinnerung?



Schmerz  nach  Trauma

Raphael  et  al.  2001  &  2011

Kein  relevanter  Einfluss  von  PTSD  auf  die  Schmerzentwicklung!

Follow-up  No.  2: Mit  Trauma Ohne  Trauma
Anzahl  Schmerzregionen  überhaupt 2.2  ± 0.1 1.8  ±0.1 P<0.01

Anzahl  beeinträchtigender  Schmerzen 2.0  ± 0.1 1.7  ± 0.1 P<0.01

Anzahl  medizin.  erklärbarer  Schmerzen 1.7  ± 0.1 1.4  ± 0.1 P<0.05

Anzahl  medizin.  nichterklärbarer  Schmerzen 0.3  ± 0.0 0.2  ± 0.0 P>0.1

Problem  „Recall  bias“:
§ Kohorten-Design  mit  amtlich  dokumentierten  Fälle  von  kindlichen  Traumata  
(n  =  676)  und  demographisch  abgestimmte  Kontrollen  (n  =  520).  

§ Prospektive  Nachverfolgung  ins  Erwachsenenalter.
§ Erhebung  der  Anzahl  klinischer  Schmerzbeschwerden  über  den  Zeitverlauf.

Ø Durchschnittliches  Alter  beim  1.  Follow-up:  41  ± 4 Jahre



2.  Bilanz
Henne  oder  Ei?

§ Die  Ergebnisse  zu  Trauma  als  möglicher  Risikofaktor  sind  relativ  robust!

§ „Schmerzrisiko“  auch  unabhängig  von  der  Entwicklung  einer  PTSD-
Symptomatik!

§ Anzeichen  für  eine  zeitliche  Dynamik!

Aber:  
Beeinflusst  Trauma  auch  die  Schmerzwahrnehmung  und  

Schmerzverarbeitung?



Interaktion  Trauma  und  Schmerz
Psychophysiologische Untersuchungen bei 

Rückenschmerzpatienten



Somatosensorische  Profile  
Somatosensorische  Profile  
§ Rückenschmerzpatienten  (n  =  149)  sowie  schmerzfreie  Kontrollen  (n  =  31,  
Alter-,  Geschlechts- &  BMI-matched)

§ Standardisierte  quantitative  sensorische  Testung  (QST;;  Rücken  und  Hand),  
Structured  clinical  interview  (SCID)



Somatosensorische  Profile  

nsCBP: non-specific chronic back pain;; **: p≤0.001, C: significantly different compared to controls;;
CDT: cold detection threshold;; WDT: warm detection threshold;; TSL: thermal sensory limen;; CPT: cold pain threshold;; HPT: heat pain threshold;; PPT: pressure pain
threshold;; MPT: mechanical pain threshold;; MPS: mechanical pain sensitivity;; WUR: wind-up ratio;; MDT: mechanical detection threshold;; VDT: vibration detection
threshold.

C

Veränderte  Druckschmerzschwellen  am  Rücken

QST values, and hyperalgesia to PPT at the back was more
pronounced than inCLBP-W-TE. Thus, we can conclude that there
are distinct sensory profiles in nsCLBP-TE and nsCLBP-W-TE.

Our finding of decreased thresholds for deeppain at the affected
back area is consistent with other research, which found
mechanical hyperalgesia to deep stimuli in CLBP subjects.5,7,21,51

In the previous literature, this somatosensory profile could at least
partially be attributed to peripheral sensitization in these subjects
possibly due to localized alterations in the myofascial tissue and
joints. However, recent animal studies demonstrated that central
processes at the spinal level are also involved.27

In contrast to nsCLBP-W-TE, nsCLBP-TE demonstrated hyper-
algesia to deep stimuli generalized in space. Such enhanced pain
sensitivity to deep stimuli even outside the areas of clinical pain
suggests abnormalities in central pain processing rather than
damage or inflammation of peripheral structures.21 It is possible
that multiple neuronal mechanisms such as descending disinhibi-
tion, central sensitization, and lack of habituation may work
together. Noteworthy, comparedwith controls,WURdid not reveal
group differences at the hand and only marginal differences at the
back for nsCLBP-W-TE, but not for nsCLBP-TE. While wind-up
comprises aNMDA receptor–dependent summation at spinalwide
dynamic range neurons, this phenomenon is independent of long-
lasting central sensitization at spinal synapses.38,54 Thus, our
findings indicate that an involvement of central processes other
than thoseWUR-associated processes at spinal neuronsmight be
of primary relevance in nsCLBP-TE.

In addition, nsCLBP-TE was also more severely burdened by
clinical and psychological factors. They reported higher sensory
pain experience, higher number of painful areas, higher intake of
pain medication, and higher anxiety than nsCLBP-W-TE. The
higher levels of anxiety could have accounted at least partially for
the differences in PPT between nsCLBP-TE and nsCLBP-W-TE,
as research suggests that anxiety is associated with clinical pain
intensity.6,8,12 This is also suggested by explorative statistical
analysis in our study (data not shown). However, groupmeans for
anxiety were in the lower range, and group differences are
probably not clinically relevant as supported by equal proportion
of participants with inconspicuous/conspicuous levels within
both groups. However, future research should paymore attention
to the role of anxiety in pain patients with TE.

The results of this study are consistent with those observed in
earlier studies addressing pain-free subjects with TE. Creech
et al.10 found that lifetime history of trauma was associated with
lower ischemic pain tolerance in female students. Similarly,
Gómez-Pérez and López-Martı́nez23 demonstrated higher pain
ratings in the cold pressor task in trauma-exposed female
students compared with non-trauma–exposed controls. In that
study, trauma-exposed women with and without PTSD reported
higher pain unpleasantness than non-trauma–exposed controls,
suggesting that the TE itself, and not the development of PTSD
symptoms after the event, may explain these differences.
However, as both studies were limited to pain-free subjects,
those data do not allow us to reach any conclusions about the

Figure 2.Quantitative sensory testing (QST) profiles: somatosensory profiles at the hand dorsum (A) and lumbar back area (B). Test areas were distributed on the
thenar eminence and the back of the ipsilateral hand and on the autochthonous back muscles at the height of lumbar segments L1 to L5 of the low back area (56
0.5 cm next to the midline). Values are mean6 SEM. Z values: nsCLBP values were standardized according to the mean and SD of pain-free controls. **P, 0.01
for difference between participants with nsCLBP and trauma exposure (TE) (nsCLBP-TE) and participants with nsCLBP without TE (nsCLBP-W-TE). (C),
significantly different to controls. CDT, cold detection threshold; WDT, warm detection threshold; TSL, thermal sensory limen; CPT, cold pain threshold; HPT, heat
pain threshold; PPT, pressure pain threshold; MPT, mechanical pain threshold; MPS, mechanical pain sensitivity; DMA, dynamic mechanical allodynia; WUR,
wind-up ratio; MDT, mechanical detection threshold; VDT, vibration detection threshold.

584 J. Tesarz et al.·156 (2015) 577–586 PAIN®
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Somatosensorische  Profile  

Korrelation mit Traumasymptomen:
r=-0.222,  p<0.001

nsCBP: non-specific chronic back pain;; **: p≤0.001, C: significantly different compared to controls;;
CDT: cold detection threshold;; WDT: warm detection threshold;; TSL: thermal sensory limen;; CPT: cold pain threshold;; HPT: heat pain threshold;; PPT: pressure pain
threshold;; MPT: mechanical pain threshold;; MPS: mechanical pain sensitivity;; WUR: wind-up ratio;; MDT: mechanical detection threshold;; VDT: vibration detection
threshold.

QST values, and hyperalgesia to PPT at the back was more
pronounced than inCLBP-W-TE. Thus, we can conclude that there
are distinct sensory profiles in nsCLBP-TE and nsCLBP-W-TE.

Our finding of decreased thresholds for deeppain at the affected
back area is consistent with other research, which found
mechanical hyperalgesia to deep stimuli in CLBP subjects.5,7,21,51

In the previous literature, this somatosensory profile could at least
partially be attributed to peripheral sensitization in these subjects
possibly due to localized alterations in the myofascial tissue and
joints. However, recent animal studies demonstrated that central
processes at the spinal level are also involved.27

In contrast to nsCLBP-W-TE, nsCLBP-TE demonstrated hyper-
algesia to deep stimuli generalized in space. Such enhanced pain
sensitivity to deep stimuli even outside the areas of clinical pain
suggests abnormalities in central pain processing rather than
damage or inflammation of peripheral structures.21 It is possible
that multiple neuronal mechanisms such as descending disinhibi-
tion, central sensitization, and lack of habituation may work
together. Noteworthy, comparedwith controls,WURdid not reveal
group differences at the hand and only marginal differences at the
back for nsCLBP-W-TE, but not for nsCLBP-TE. While wind-up
comprises aNMDA receptor–dependent summation at spinalwide
dynamic range neurons, this phenomenon is independent of long-
lasting central sensitization at spinal synapses.38,54 Thus, our
findings indicate that an involvement of central processes other
than thoseWUR-associated processes at spinal neuronsmight be
of primary relevance in nsCLBP-TE.

In addition, nsCLBP-TE was also more severely burdened by
clinical and psychological factors. They reported higher sensory
pain experience, higher number of painful areas, higher intake of
pain medication, and higher anxiety than nsCLBP-W-TE. The
higher levels of anxiety could have accounted at least partially for
the differences in PPT between nsCLBP-TE and nsCLBP-W-TE,
as research suggests that anxiety is associated with clinical pain
intensity.6,8,12 This is also suggested by explorative statistical
analysis in our study (data not shown). However, groupmeans for
anxiety were in the lower range, and group differences are
probably not clinically relevant as supported by equal proportion
of participants with inconspicuous/conspicuous levels within
both groups. However, future research should paymore attention
to the role of anxiety in pain patients with TE.

The results of this study are consistent with those observed in
earlier studies addressing pain-free subjects with TE. Creech
et al.10 found that lifetime history of trauma was associated with
lower ischemic pain tolerance in female students. Similarly,
Gómez-Pérez and López-Martı́nez23 demonstrated higher pain
ratings in the cold pressor task in trauma-exposed female
students compared with non-trauma–exposed controls. In that
study, trauma-exposed women with and without PTSD reported
higher pain unpleasantness than non-trauma–exposed controls,
suggesting that the TE itself, and not the development of PTSD
symptoms after the event, may explain these differences.
However, as both studies were limited to pain-free subjects,
those data do not allow us to reach any conclusions about the

Figure 2.Quantitative sensory testing (QST) profiles: somatosensory profiles at the hand dorsum (A) and lumbar back area (B). Test areas were distributed on the
thenar eminence and the back of the ipsilateral hand and on the autochthonous back muscles at the height of lumbar segments L1 to L5 of the low back area (56
0.5 cm next to the midline). Values are mean6 SEM. Z values: nsCLBP values were standardized according to the mean and SD of pain-free controls. **P, 0.01
for difference between participants with nsCLBP and trauma exposure (TE) (nsCLBP-TE) and participants with nsCLBP without TE (nsCLBP-W-TE). (C),
significantly different to controls. CDT, cold detection threshold; WDT, warm detection threshold; TSL, thermal sensory limen; CPT, cold pain threshold; HPT, heat
pain threshold; PPT, pressure pain threshold; MPT, mechanical pain threshold; MPS, mechanical pain sensitivity; DMA, dynamic mechanical allodynia; WUR,
wind-up ratio; MDT, mechanical detection threshold; VDT, vibration detection threshold.
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……  lässt  sich  das  noch  weiter  präzisieren?  

Somatosensorische  Profile  

§ Frühkindliche  Stresserfahrungen

nsCLBP: non-specific chronic low back pain;; # significantly different compared to controls;;
CDT: cold detection threshold;; WDT: warm detection threshold;; TSL: thermal sensory limen;; CPT: cold pain threshold;; HPT: heat pain threshold;; PPT: pressure pain
threshold;; MPT: mechanical pain threshold;; MPS: mechanical pain sensitivity;; WUR: wind-up ratio;; MDT: mechanical detection threshold;; VDT: vibration detection
threshold.

Frühkindliche  Stresserfahrungen



Somatosensorische  Profile  

nsCLBP: non-specific chronic low back pain;; **: p≤0.001, C: significantly different compared to controls;;
CDT: cold detection threshold;; WDT: warm detection threshold;; TSL: thermal sensory limen;; CPT: cold pain threshold;; HPT: heat pain threshold;; PPT: pressure pain
threshold;; MPT: mechanical pain threshold;; MPS: mechanical pain sensitivity;; WUR: wind-up ratio;; MDT: mechanical detection threshold;; VDT: vibration detection
threshold.

……  lässt  sich  das  noch  weiter  präzisieren?  

§ Frühkindliche  Stresserfahrungen



Somatosensorische  Profile  

nsCLBP: non-specific chronic low back pain;; **: p≤0.001, C: significantly different compared to controls;;
CDT: cold detection threshold;; WDT: warm detection threshold;; TSL: thermal sensory limen;; CPT: cold pain threshold;; HPT: heat pain threshold;; PPT: pressure pain
threshold;; MPT: mechanical pain threshold;; MPS: mechanical pain sensitivity;; WUR: wind-up ratio;; MDT: mechanical detection threshold;; VDT: vibration detection
threshold.

……  lässt  sich  das  noch  weiter  präzisieren?  

§ Frühkindliche  Stresserfahrungen

Hinweis  auf  spinale  Sensibilisierung  nach  
emotionalem  Missbrauch



Somatosensorische  Profile  

nsCLBP: non-specific chronic low back pain;; **: p≤0.001, C: significantly different compared to controls;;
CDT: cold detection threshold;; WDT: warm detection threshold;; TSL: thermal sensory limen;; CPT: cold pain threshold;; HPT: heat pain threshold;; PPT: pressure pain
threshold;; MPT: mechanical pain threshold;; MPS: mechanical pain sensitivity;; WUR: wind-up ratio;; MDT: mechanical detection threshold;; VDT: vibration detection
threshold.

……  lässt  sich  das  noch  weiter  präzisieren?  

§ Frühkindliche  Stresserfahrungen

Hinweis  auf  gesteigerte  Berührungsempfindlichkeit  
nach  sexuellem  Missbrauch



Somatosensorische  Profile  unter  Therapie

Cohen´s  d  =  0.67
Kontrolle EMDR∆  
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Ergebnisse einer ersten Pilotstudie

„Anzeichen  einer  Normalisierung  der  Druckschmerzschwellen  nach  Bearbeitung  
der  traumatischen  Erinnerungen



Somatosensorische  Profile  unter  Therapie
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Ergebnisse einer ersten Pilotstudie

„Anzeichen  einer  Normalisierung  der  Druckschmerzschwellen  nach  Bearbeitung  
der  traumatischen  Erinnerungen



Zusammenfassung



• Hinweis  auf  spinale  Sensibilisierung  nach  emotionalem  Missbrauch!

Zusammenfassung
• Traumatische  Erlebnisse  sind  ein  Risikofaktor  für  das  Auftreten  von  

chronischen  Rückenschmerzen!  

• Nicht-spezifische  Rückenschmerzpatienten  ohne Trauma  zeigen nur
lokalisierte Veränderungen im Wahrnehmungsprofil!

• Hinweise für generalisierte Veränderungen in  der  Schmerzwahrnehmung bei
nicht-spezifischen Rückenschmerzpatienten  mit Trauma!
→    “CENTRAL    PAIN    AUGMENTATION”  

• Veränderungen in  der  Schmerzwahrnehmung korrelieren mit der  Schwere der  
Traumasymptomatik und  dem Grad  der  Ängstlichkeit!

• Durch eine psychotherapeutische Bearbeitung der  traumatischen Ereignisse
kommt es zu einer “Normalisierung” der  Schmerzwahrnehmung!



Vielen  Dank
Prof.  Dr.  W.  Eich
Prof.  Dr.  G.  Seidler
Dr.  A.  Gerhardt

Prof.  Dr.  Rolf-Detlef  Treede
PD  Dr.  Walter  Magerl

Prof.  Dr.  Herta  Flor
Dipl.-Psych.  Sandra  Kamping
Prof.  Dr.  med.  Annette  Becker

Dr.  Corinna  Leonhardt

Prof.  Dr.  Siegfried  Mense
Dr.  Ulrich  Hoheisel

Prof.  Dr.  sc.  nat.  Beat  Lutz
Prof.  Dr.  Martin  Schmelz  
PD  Dr.  Roman  Rukwied


