Central Processing of Thermal Pain
In Young Women With Primary Dysmenorrhea
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Introduction

Materials and Methods

* Participants

* Primary dysmenorrhea (PDM, menstrual pain without organic

causes) is very common among women of reproductive age. » 33 otherwise healthy subjects with PDM history lasting longer than 6 months
We previously reported that PDM is associated with and pain rating higher than 4 on a numerical rating scale (NRS, 0-10).
metabolic and morphological alterations in the brain'2. » 36 healthy female controls (CON) (age matched) without menstrual pain.

» The central sensitization phenomena has been observed in ° Psychophysical and psychological assessments
Caucasian patients#5. However, with sample size many times »Long-Form McGill Pain Questionnaire for menstrual pain experience

greater than previous reports, we detected no group or  »Sort-Form Healthy Survey-36 for quality of life
phase effect in thermal pain thresholds of the Taiwanese » Thermal quantitative sensory test (QST) for sensitization

participants®. » Thermal individualized nociceptive test (NRS = 6) for applying to fMRI
 The present functional MRI (fMRI) study combined with < Image processing
thermal pain stimuli aimed to: »>Functional MRI data were collected by 3T-MRI and analyzed by SPM8.
(1) compare the brain responses of the experimental noxious »Heat (38 C, H) and painful (subject-specific, P) stimuli were applied on the
stimuli between women with and without PDM, left inner forearm to evoke pain-related brain responses.

(2) explore possible pain modulatory mechanism in ° Statistical analyses
Taiwanese PDM subijects, it could underpin the absence  » One- and two-sample t-tests for examination of stimulus-evoked activity and

of thermal central sensitization in our previous report? between-group differences, respectively (ppywe < .05 at cluster level).

» Correlation analyses between individualized nociceptive test and brain
activation for possible pain modulatory mechanism.

®Both groups demonstrated typical
central representation of thermal pain as

Table 1. Demographic data and baseline information
PDM (n=33) CON (n=36) p-value

Age at menarche 1223 +£1.25 12.38 £1.27 063 : : :
Years of menstruating ~ 10.65+2.92 11.13+246 287 significant group difference was found in
Days of a menstrual cycle 29.36+1.30 29.46 + 0.99 911 these pain-related regions. This result
BMI? 20.69+2.78 21.23+3.18 585

was consistent with the QST data.
® [he correlation between the M1/S1

Edinburgh Handedness 81.18 £ 18.7/1 86.37 + 16.14 249
Menstrual pain experience

:‘\:2 ';‘lf::t'i’z’nyd S?Efggg m m and the temperatures of the moderate
Absenteeism, % 867 N/A N/A pain under "H-B” condition through both
Analgesic taken, % 57.6 N/A N/A phases in PDM connoted that the PDM
Mijveatn scores®  6.34+1.32 NiA NiA e . have a trait-related top-down modulation
PCS 4840+ 534 5351+926 < .001 0 . @ O Q . @ 0 toward thermal stimulation. Our
MarM-CV?hitneyUtest was used foft7h.e234eide7r{120(g)]rapi?c'?j§t§;r?d%?;seline'002** Figure 1. The pure .thermal. .pai.n-induc.:ed br.ain aCtiVitie.s' reasoning iS SUpported by the COrrelatiOn
e e o *fzhi“:;}?ﬁ:g E cinguinto. cortex. (ACC). thalarmu, somatosensory cortex. (81| onreen M/ST anc periaqueductal gray
ey Sy o conol s w1 Blrs e PN Siec | andsecondary somatasensory cortox (82), ete. Tnere is no (o) during POV phase i PDM
umerical rating scale (0-10). significant survival difference between two groups. Uncorrected p | | U _e
*n < .05: **p < .01: ***p < .001. < .005 at peak level followed by pr,e < .05 at cluster level. appreciated as a descending pain

modulation via PAG for pain alleviation®.

(A) PDM durina MENS (B) PDM, .. during POV 0 As a reSUIt, It may eXpIain Why
AH-S) J AR-E) R B Taiwanese PDM subjects showed no
f-scOre sensitization phenomena on the noxious
stimuli’-S.
® [ he correlation results suggested that
[)‘Z?e(:’:\l’meus > . . PDM subjects with altered pain coding
- CUNEUS » I'['\S/': * :'\S/': mechanism. However, in the CON
b.lingual gyrus s PP, r..premotor area P r..premotor area group, we found positive correla’Fions in
the INSp and S2 engaged in this
(9 CON, .5 during POV (D) M1/S1-PAG, .5 during POV mechanism under painful stimuli. | It
Somatomotor cortex revealed that the CON group with
| [30.-38,62] normal pain coding mechanism but that

e radius = 10 mm

of the PDM group has changed.

Conclusion

M1/S1-.LPAG M1/S1-r.PAG
PDM

Pearson’s r 383 349
p-value .028* .046*

o ®Our findings indicate that the PDM

rINSp , : : [+4,-26,-14] p-value 095 146 SUbJeCtS deve|0p the Unlque pattern fOf'
radius = 3 mm a central processing of thermal

Figure 2. Correlations between brain activity and individualized nociceptive temperature. (A) and (B) In PDM, during both| Stimulations. When given painful stimuli,
menstruation (MENS) and periovulatory (POV) phases, the temperature was positively correlated with brain activity in the| the pain matrix of the PDM subjects
somatomotor cortex (M1/S1) under “Heat-Baseline (H-B)" condition. However, a positive correlation in a large cluster including the . _
right ventral posterior cingulate cortex (r.PCCyv), cuneus, bilateral precuneus, and linual gryrus was only shown during MENS under “H- functions normally, nevertheless, the
B” condition. This cluster survived the between-phase comparison. (C) In CON, a positive correlation in a cluster covering the right| pain coding mechanism Is absent. The
posterior insula (r.INSp) and right secondary somatosensory cortex (r.S2) was displayed under “Pain-Baseline (P-B)” condition during pain modulation for thermal stimulation
POV phase. (D) A positive correlation between M1/S1 and periaqueductal gray (PAG) was exhibited during POV phase in PDM. . : :
IS demonstrated in PDM subjects.
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