Central changes in pelvic pain conditions


Supplementary Tables

Supplementary Table 1: Summary of research studies investigating the response to experimental pain at the site chronic pain is experienced at or referred to. 

	Study
	Number of subjects
	Stimulation
	Location
	Pain outcome measures
	Results

	Dysmenorrhoea (DYSMEN)


	
 ADDIN EN.CITE 

(Giamberardino et al. 1997)

	10 DYSMEN 

10 HC
	Electrical 
	Left and right abdomen 

i) skin

ii) subcutaneous

iii) muscle


	Threshold
	· DYSMEN had  pain thresholds in the left rectus abdominis muscle than HC (at each of the 4 points over the menstrual cycle; p < 0.05). 

· There were some subcutaneous threshold differences between groups (not consistent over 4 testing points). 

· Skin thresholds did not statistically differ between the groups.  

	Bajaj et al. 2002()

	20 DYSMEN (back and abdominal or abdominal-only pain referral)

15 HC
	· Thermal heat

· Mechanical Pressure
	· Left and right abdomen

· Lower back 
	Threshold
	· DYSMEN (with referral pain to abdomen-only) had  pressure pain thresholds at the abdomen and back compared to HC. 

· Pressure pain thresholds did not statistically differ between DYSMEN (with back and abdominal pain referral) and HC. 

· Heat pain thresholds did not statistically differ between groups. 

	
 ADDIN EN.CITE 

(Brinkert et al. 2007)

	11 DYSMEN 

9 HC


	1-Electrical

2-Balloon distension
	1-Abdomen (skin)

2-Sigmoid colon & rectum
	1-Threshold

and tolerance

2-Threshold
	· Electrical pain threshold and tolerance measures did not statistically differ between DYSMEN and HC (statistics for all somatic sites: p > 0.2).

· DYSMEN required  volumes for balloon distension in the sigmoid colon (p < 0.001) and rectum (p = 0.03) to reach pain threshold (statistics include other sensory outcome measures). 

	
 ADDIN EN.CITE 

(Vincent et al. 2011)


	12 DYSMEN 

12 HC
	Thermal heat
	Abdomen
	Intensity rating of 5/10
	· DYSMEN required  heat to reach a rating of 5 out of 10 than HC (p = 0.02).

	Endometriosis (ENDO)

	
 ADDIN EN.CITE 

(Bajaj et al. 2003)

	10 ENDO

10 HC
	1- Intramuscular saline injection

2-Mechanical pressure
	1,2-Lower back muscle

2-Abdomen 
	1-Intensity ratings  

2-Threshold
	· No statistical differences in pain intensity rating measures in response to intramuscular saline injection in the back between ENDO and HC (measured by area under the rating curve and highest rating).  

· ENDO had  pressure pain thresholds in the lower back and abdomen both pre- (p = 0.026) and post-injection (p = 0.01) compared to HC.

	Laursen et al. 2005()

	10 ENDO

41 HC 
	Mechanical pressure
	Abdomen

Lower back
	Threshold
	· ENDO had pressure pain thresholds at all sites compared to HC (p < 0.001). 

	Vulvodynia (VVD) and provoked vestibulodynia (PVD)

	Bohm-Starke et al. 2001()

	19 PVD

20 HC
	1-Mechanical punctate 

2-Thermal heat and cold

3-Vibration

4-Balloon distension


	1,2,3-Vulvar vestibule (2 sites)

4-Vaginal introitus
	Threshold 
	· PVD had mechanical punctate pain thresholds (p < 0.001; p < 0.0001) and heat pain thresholds (p < 0.05; p < 0.0001) at both vulvar vestibule sites.

· Vaginal introitus distension pain thresholds were at  pressures in PVD (p < 0.001) than in HC. 

· More PVD reported pain from cold stimulation than did HC (p = 0.02, one HC reported pain).

· Vibration did not consistently elicit pain in either group. 

	Pukall et al. 2002()

	Visit 1

13 PVD

13 HC

Visit 2

9 PVD

11 HC
	Mechanical punctate 

 
	· Labium minus

· Inner thigh

· Vulvar vestibule (4 sites)


	· Threshold 

· Intensity rating


	· PVD had  punctate pain thresholds than HC at the vulvar vestibule (all sites visit 1: p < 0.001; two sites individually visit 2: P < 0.01) and labium minus (p < 0.01) but not at the inner thigh (both visits). 

· PVD and HC did not have significantly different supra-threshold pain ratings in response to punctate at the vulvar vestibule.

	
 ADDIN EN.CITE 

(Giesecke et al. 2004)

	17 VVD

23 HC
	Mechanical pressure 
	Vulva (23 different sites)
	Threshold
	· VVD had  pain thresholds than HC (range for all sites: p < 0.001 to p = 0.03).  

	
 ADDIN EN.CITE 

(Lowenstein et al. 2004)


	35 PVD

22 HC
	1-Mechanical punctate

2-Mechanical pressure (2 devices)

3-Thermal heat
	Posterior fourcette
	· Threshold

· Intensity rating


	· PVD had  heat (p < 0.0001), punctate (p < 0.0001), and pressure pain thresholds (p < 0.0001; p < 0.0001). 

· PVD hadsupra-threshold pain intensity ratings for all aforementioned stimuli (p < 0.0001). 

	
 ADDIN EN.CITE 

(Pukall et al. 2005)

	14 PVD

14 HC
	Mechanical pressure 
	Vulvar vestibule
	Intensity and unpleasantness ratings
	· PVD had  intensity (p < 0.001) and unpleasantness (p < 0.001) ratings than HC in response to the same pressure.   

	
 ADDIN EN.CITE 

(Schweinhardt et al. 2008)

	14 PVD

14 HC
	Mechanical pressure 
	Vulva
	· Threshold


	· PVD had pain thresholds (p < 0.01) than HC.

	
 ADDIN EN.CITE 

(Sutton, Pukall, and Chamberlain 2009)

	25 PVD

25 HC
	1 – Mechanical pressure

2 – Thermal heat
	1-Vulvar vestibule

2-Vulvar vestibule (3 sites)
	1-Threshold, intensity and unpleasantness ratings

2- Threshold, tolerance, intensity and unpleasantness ratings
	· PVD had  heat (p < 0.001) and pressure (p < 0.001) pain thresholds and lower heat tolerance (p < 0.001) than HC.

· Pressure pain (from threshold testing paradigm) and heat pain (from tolerance and threshold rating paradigm) unpleasantness and intensity ratings were not significantly different between groups.

	Hampson et al. 2013()

	19 VVD

8 HC
	Mechanical pressure


	Vulva


	Intensity levels: faint, mild, slightly intense
	· VVD had  faint (p = 0.00001), mild (p = 0.00001), and slightly intense (p = 0.01) pressure pain thresholds compared to HC. 

	Irritable bowel syndrome

	
 ADDIN EN.CITE 

(Wilder-Smith et al. 2004)

	10 IBS (5 with constipation, 5 with diarrhoea)

10 HC 
	Balloon distension
	Rectum
	· Threshold

· Tolerance

· Intensity and discomfort ratings
	· IBS (with constipation) had distension threshold and tolerance volumes than HC and the other IBS cohort (p < 0.05). 

· There were no differences in pain ratings between groups during continuous distension (different volumes used).

	
 ADDIN EN.CITE 

(Song et al. 2006)

	12 IBS

12 HC
	Balloon distension
	Rectum
	· Threshold

· Intensity ratings
	· IBS had  pain thresholds (p < 0.05) compared to HC.

· Pain intensity ratings for supra-threshold distensions did not differ significantly between groups. 

	
 ADDIN EN.CITE 

(Wilder-Smith and Robert-Yap 2007)

	40 IBS (20 with constipation, 20 with diarrhoea)

20 HC
	Balloon distension
	Rectum
	· Threshold

· Intensity ratings
	· IBS had  distension pain thresholds than HC (p = 0.05). 

· During continuous, supra-threshold stimulation, both groups’ intensity ratings did not differ significantly. 

	
 ADDIN EN.CITE 

(Ringel et al. 2008)

	10 IBS

10 HC
	Balloon distension
	Rectum
	· Intensity ratings
	· There were no differences between groups for pain intensity ratings from distension (same pressures). 

	
 ADDIN EN.CITE 

(Elsenbruch et al. 2010)

	15 IBS

12 HC
	Balloon distension
	Rectum
	· Threshold

· Intensity and discomfort ratings 
	· Pain thresholds did not differ significantly between the two groups.

· IBS had  discomfort (p < 0.05) and pain intensity (p < 0.001) ratings than HC.

	
 ADDIN EN.CITE 

(Piche et al. 2010)

	27 IBS

19 HC


	Balloon distension
	Rectum
	· Threshold

· Intensity and unpleasantness ratings
	· IBS had  pain thresholds than HC (p < 0.01).  

· IBS had  pain intensity (p < 0.001) and unpleasantness (p < 0.001) ratings (from threshold testing paradigm) than HC.

	Interstitial cystitis /Painful bladder syndrome (PBS)

	Ness et al. 2005()

	8 IC

13 HC 
	Balloon distension
	Bladder
	· Tolerance

· Intensity and unpleasantness ratings 
	· IC had  distension pressure and volume pain tolerance than HC (p < 0.05).

· IC rated distension pain and unpleasantness than HC (p <0.05).

	
 ADDIN EN.CITE 

(Powell-Boone et al. 2005)


	6 IC

7 HC 
	Balloon distension
	Bladder
	Tolerance 
	· IC had  distension pressure and volume pain tolerance than HC (p < 0.05) at both the luteal and follicular phase. 

· IC had  distension volume pain tolerance during the luteal phase than the follicular phase (p < 0.05). 


Healthy control women (HC)

Supplementary Table 2: Summary of research studies investigating the response to experimental pain at sites distal to where clinical pain was experienced.

	Study
	Number of subjects
	Type of 

stimulation
	Location
	Pain outcome measures
	Results  

	Dysmenorrhoea


	Amodei and Nelson-Gray 1989()

	35 DYSMEN

12 HC
	1 – Mechanical pressure 

2 – Blood-pressure cuff (ischemic)
	1 - Finger

2 - Arm
	· Threshold

· Tolerance
	· No statistical differences in pain tolerance and threshold between DYSMEN and HC. 

	
 ADDIN EN.CITE 

(Giamberardino et al. 1997)

	10 DYSMEN

10 HC
	Electrical
	Quadriceps and deltoid muscles (skin, subcutaneous,muscle)
	· Threshold
	· DYSMEN had pain thresholds in the deltoid muscle than HC (at each of the 4 points over the menstrual cycle; P < 0.05).

· There were some subcutaneous threshold differences between groups (not consistent over 4 testing points). 

· Skin thresholds did not statistically differ between the groups.  

	Granot et al. 2001()

	22 DYSMEN

31 HC
	1 - Thermal heat

2 – Laser 
	Hand
	1-Threshold and intensity rating

2-Intensity rating
	· For thermal heat, DYSMEN and HC did not have different thresholds but DYSMEN did have pain ratings for supra-threshold pain (p < 0.001). 

· For laser stimulation, DYSMEN rated supra-threshold pain as more painful (p = 0.047) than HC.

	Bajaj et al. 2002()

	20 DYSMEN (back and abdominal or abdominal-only pain referral)

15 HC
	· Thermal heat

· Mechanical Pressure
	Upper arm

Thigh
	Threshold
	· DYSMEN (both groups) had  pressure (p = 0.05; p < 0.001) and heat (p = 0.05; p = 0.005) pain thresholds at both sites than HC. 

	
 ADDIN EN.CITE 

(Brinkert et al. 2007)

	11 DYSMEN

9 HC


	Electrical
	Dermatomes: C5, L2, and dorsal T10 
	· Threshold

· Tolerance


	· Electrical pain threshold and tolerance measures did not statistically differ between DYSMEN and HC (statistics for all somatic sites: p > 0.2).

	
 ADDIN EN.CITE 

(Vincent et al. 2011)

	12 DYSMEN 
12 HC
	Thermal heat
	Arm
	· Intensity rating of 5/10
	· To reach a pain intensity rating of 5 out of 10, DYSMEN required  heat compared to HC (p = 0.02).

	Endometriosis 

	
 ADDIN EN.CITE 

(Bajaj et al. 2003)

	10 ENDO

10 HC
	1 - Intramuscular saline injection

2 – Mechanical pressure
	1,2 - Palm of hand

2 - Thigh 

2 - Upper Arm
	· Saline injection: intensity rating 

· Mechanical pressure: threshold


	· ENDO had  pain intensity ratings (highest rating only, not area under the rating curve) in response to intramuscular saline injection on hand higher compared to HC (p < 0.01).

· ENDO had  pressure pain thresholds on the hand, thigh, and upper arm pre- (P=0.022) and post-injection (p = 0.003) than HC.

	Laursen et al. 2005()

	10 ENDO

41 HC 
	Mechanical pressure
	· Arm

· Finger (2 sites)

· Leg

· Upper back
	Threshold
	· ENDO had pressure pain thresholds than HC at all sites (p < 0.001). 

	He et al. 2010()

	100 ENDO

70 HC
	1 - Electrical 

2 – Blood pressure cuff (ischemic) 
	1 - Finger

2 - Arm
	1-Threshold 

2-Intensity rating 
	· ENDO had  electrical pain thresholds than HC (p < 0.01). 

· ENDO rated pain from the blood pressure cuff at  intensity than HC (p < 0.01).

· Post-surgery, ENDO rated ischemic pain  and had  electrical pain thresholds compared to baseline (p < 0.01). 

	Neziri et al. 2010()

	20 ENDO

25 HC
	Electrical
	Foot
	Threshold


	· ENDO had electrical pain thresholds than HC (p < 0.001).

	
 ADDIN EN.CITE 

(As-Sanie et al. 2012)

	 ENDO

17 with CPP

15 no CPP

No ENDO

6 with CPP

26 healthy controls
	Mechanical pressure
	Finger
	Intensity levels: faint, mild, slightly intense
	· ENDO with CPP had pain thresholds (only for 

    “slightly intense pain”) than ENDO without CPP (p < 0.05) and HC (p = 0.05).  

· There were no statistical differences for any other pain intensity levels between the groups of women with CPP, CPP and ENDO or just ENDO.

	Irritable bowel syndrome 

	
 ADDIN EN.CITE 

(Song et al. 2006)

	12 IBS

12 HC
	Cold pressor (cold water bath)
	Foot
	· Intensity ratings
	· There were no differences in pain intensity ratings between groups.

	
 ADDIN EN.CITE 

(Wilder-Smith and Robert-Yap 2007)

	40 IBS (20 with constipation, 20 with diarrhoea)

20 HC
	Cold pressor (cold water bath)
	Foot
	· Intensity ratings 
	· IBS had  pain intensity ratings than HC (p = 0.02). 

	
 ADDIN EN.CITE 

(Piche et al. 2010)

	27 IBS

24 HC


	Thermal heat


	· Calf (3 sites)

· Forearm (3 sites)


	· Threshold

· Tolerance

· Intensity and unpleasantness ratings
	· IBS had  pain thresholds at the calf (p < 0.05) compared to HC but no statistical differences were observed in forearm pain thresholds between groups.

· Pain tolerance at the calf (p < 0.05) and forearm (p < 0.05) were  in IBS than HC. 

· At both sites, IBS reported  pain and unpleasantness ratings in response to painful heat (from threshold and tolerance testing paradigm) (p < 0.001). 

	Vulvodynia and provoked vestibulodynia 

	Granot et al. 2002()

	44 PVD

41 HC
	Thermal heat
	Forearm
	· Threshold

· Intensity and unpleasantness ratings
	· PVD had pain thresholds than HC (p = 0.006). 

· At 2 supra-threshold temperatures, PVD had  pain intensity (p = 0.0001; p < 0.0001) and unpleasantness (p < 0.01; p = 0.001) ratings than HC.

	Pukall et al. 2002()

	Visit 1

13 PVD

13 HC

Visit 2

9 PVD

11 HC
	1-Mechanical punctate

2-Mechanical pressure
	1-Forearm

1,2-Deltoid

1,2-Tibia


	Punctate: Threshold

Pressure:
Tolerance
	· PVD had  punctate pain thresholds on the deltoid and forearm than HC (visit 2; p <0.05).

· There was no difference in tibia punctate pain thresholds between groups (visit 2).  

· PVD had  pressure pain tolerance at the deltoid (p = 0.01). There was no difference in tolerance at the tibia between groups (visit 1 with only 11 PVD; p > 0.05).  

	
 ADDIN EN.CITE 

(Giesecke et al. 2004)

	17 VVD

23 HC
	Mechanical pressure
	1-Deltoid 

2-Shin

3-Thumb
	1,2,3-Threshold

3- Intensity levels: faint, mild, slightly intense
	· VVD had pressure pain thresholds on the deltoid (p = 0.04), shin (p = 0.05), and thumb (p = 0.04) compared to HC. 

· At the thumb, the amount of pressure resulting in faint (p = 0.02, p = 0.03), mild (p < 0.001, p = 0.002), and slightly intense (p = 0.001, p = 0.001) pain was  in VVD. 

	Foster, Dworkin, and Wood 2005()

	10 PVD

10 HC
	· Chemical (capsaicin injection) 

· Mechanical punctate
	· Foot 

· Forearm
	· Intensity rating

· Area of allodynia and punctate hyperalgersia 
	· PVD rated the capsaicin-induced spontaneous pain at  intensity on both the foot (p = 0.003) and forearm (p < 0.0001) than HC. 

· PVD had larger areas of punctate hyperalgesia (p = 0.005; p = 0.005) and dynamic allodynia (p = 0.007; p 0.01) on both the forearm and the foot than HC. 

	Granot and Lavee 2005()

	28 PVD

50 HC
	Thermal heat
	Forearm
	· Threshold

· Intensity rating
	· PVD had  pain thresholds (p < 0.01) and rated supra-threshold episodic pain at  intensity (p < 0.05) than HC.

· There were no group differences in pain intensity rating during the tonic supra-threshold pain. 

	Granot 2005()

	98 PVD

135 HC
	Thermal heat
	Forearm
	· Threshold

· Intensity rating
	· PVD had  pain thresholds (p < 0.001) and rated supra-threshold pain at  intensity (p < 0.001) than HC. 

	Pukall et al. 2006()

	16 PVD

16 HC
	Pressure from hand
	Bilateral:

Occiput, trapezius, supraspinatus, low cervical, second rib, lateral epicondyle, gluteal, greater trochanter, knee
	· Number of painful points

· Intensity and unpleasantness ratings
	· PVD had  number of painful points (p < 0.05) and rated pressure to them at intensity and unpleasantness (p < 0.001) than HC. 

	
 ADDIN EN.CITE 

(Johannesson et al. 2007)

	20 PVD

20 HC 

20 HC taking combined oral contraceptives
	Mechanical pressure
	· Tibial muscle

· Deltoid
	· Threshold

· Intensity rating
	· Pain thresholds in PVD were significantly  compared to HC on the tibial and deltoid muscles.

· Both groups had no significant difference between pain intensity ratings (rating pain threshold). 

	
 ADDIN EN.CITE 

(Sutton, Pukall, and Chamberlain 2009)

	25 PVD

25 HC
	1 – Mechanical pressure

2 – Thermal heat
	1-Forearm 

2-Forearm (3 sites)
	1-Threshold, intensity and unpleasantness ratings

2-Threshold, tolerance, intensity and unpleasantness ratings
	· No differences in pressure pain or heat pain thresholds or heat tolerance between groups.

· No differences in unpleasantness and intensity ratings from pressure (from threshold testing paradigm) and heat (from tolerance and threshold rating paradigm) between groups (p > 0.05). 

	
 ADDIN EN.CITE 

(Sutton, Pukall, and Chamberlain 2012)

	23 PVD

23 HC
	1 – Thermal heat

2- Cold pressor (cold water bath)
	1-Forearm

2-Foot
	· Threshold

· Tolerance

· Intensity rating
	· PVD did not have statistically different heat pain thresholds or intensity ratings (from heat tolerance temperature) compared to HC. 

· PVD had heat pain tolerance than HC (p < 0.05). 

	Hampson et al. 2013()

	24 VVD

13 HC
	Mechanical pressure
	Thumb
	· Threshold

· Intensity levels: faint, mild, slightly intense
	· VVD had mild pressure pain thresholds (p = 0.01) compared to HC.

· Statistically significant differences were not found between groups for faint (p = 0.10) or slightly intense (p = 0.10) pressure pain thresholds.

	Interstitial cystitis/Painful bladder syndrome

	Clauw et al. 1997()

	25 IC

25 HC
	Mechanical pressure
	Bilateral:

Occiput, trapezius, supraspinatus, low cervical, second rib, lateral epicondyle, gluteal, greater trochanter, knee, forehead, and anterior tibia
	· Threshold

· Tolerance
	· IC had  pain thresholds (p = 0.002; p = 0.02) and tolerance (p =0.01; p = 0.001) than HC.

	Ness et al. 2005()

	13 IC (12 for ischemic tolerance)

13 HC (11 in mechanical pressure paradigm)
	1-Thermal heat

2-Mechanical pressure

3-Blood pressure cuff (ischemic)
	1-Forearm

2-Trapizius, masseter, ulna

3-Arm


	1-Threshold and tolerance

2-Threshold

3-Threshold, tolerance, intensity and unpleasantness ratings
	· No difference in heat threshold between groups (p = 0.17). 

· IC had  pthan HC (p < 0.05). 

· IC had   tolerance for ischemic pain than HC (p < 0.05). 

· No statistical differences between groups for ischemic pain threshold, intensity or unpleasantness ratings. 

	
 ADDIN EN.CITE 

(Powell-Boone et al. 2005)


	6 IC

7 HC 
	1-Thermal heat

2-Blood pressure cuff (ischemic)


	1-Forearm

2-Arm


	· Threshold

· Tolerance
	· There were no statistical differences in pain threshold and tolerance between the luteal and follicular phase in either group.

· Group comparisons for pain threshold and tolerance were not reported.


Healthy control women  (HC)

Supplementary Table 3: Pain imaging studies conducted in women with chronic pelvic pain

	Study
	Type of 

imaging
	Subjects
	Type/site of stimulation
	Results

	
 ADDIN EN.CITE 

(Wilder-Smith et al. 2004)

	fMRI
	10 women with IBS (5 with constipation, 5 with diarrhoea)

10 healthy women
	Balloon distension of rectum
	· Women with IBS (both groups) had significant deactivation in the amygdala/hippocampus compared to healthy women.

· Healthy women had significantly increased activation compared to both IBS groups in the anterior cingulate cortex (no activation of anterior cingulate cortices in either IBS group). 

· Women with IBS (with diarrhoea) had decreased activation in the superior and inferior prefrontal cortex compared to healthy women.

	
 ADDIN EN.CITE 

(Ringel et al. 2008)
*
	fMRI
	10 women with IBS

10 healthy women
	Balloon distension of rectum
	· No significant differences between women with IBS and healthy women in pre-specified regions of interest: posterior cingulate cortex, midcingulate cortex, supragenual anterior cingulate cortex. 

	
 ADDIN EN.CITE 

(Elsenbruch et al. 2010)

	fMRI
	15 women with IBS

12 healthy women
	Balloon distension of rectum
	· Increased activation in women with IBS compared to controls in the left prefrontal and anterior insular cortices. However, significance was lost when anxiety and depression measures were included. 

	
 ADDIN EN.CITE 

(Pukall et al. 2005)

	fMRI
	14 women with provoked vestibulodynia

14 healthy women
	Mechanical pressure to vulvar vestibule
	· In women with provoked vestibulodynia compared to healthy women, there was increased activation in the left anterior insula, bilateral mid-posterior insula, left Brodmann Area 40 and bilateral Brodmann Area 6. 

	Hampson et al. 2013()

	fMRI
	Vulva

19 women with vulvodynia

8 healthy women

Thumb

24 women with vulvodynia

13 healthy women
	Mechanical pressure to thumb and vulva
	Pressure to thumb

· Increased activation in: insula, posterior cingulate, dorsal midcingulate, and thalamus (ventral posterolateral nuclei) of women with vulvodynia compared to healthy controls. 

Pressure to vulva

· No global differences between women with vulvodynia and healthy controls. 

· Assessment of multiple regions of interest found significant differences in the inferior parietal lobule: women with vulvodynia had less decreases in activity than healthy women. 

	
 ADDIN EN.CITE 

(Tu et al. 2009)

	PET
	17 women with dysmenorrhoea

16 healthy women
	Painful menstruation compared to no menstruation. 

No experimental pain used.


	During painful menstruation 

· Compared to healthy controls, women with dysmenorrhoea had increased metabolic activity in: posterior cingulate cortex, superior frontal gyrus, left thalamus, and left parahippocampal gyrus.
· Compared to healthy controls, women with dysmenorrhoea had decreased metabolic activity in: right superior frontal gyrus, left middle frontal gyrus, left precentral gyrus, left posterior insula, and left secondary somatosensory cortex.

	
 ADDIN EN.CITE 

(Vincent et al. 2011)


	fMRI
	12 women with dysmenorrhoea 

12 healthy women
	Heat to 

1 - Abdomen 

2 - Forearm
	· Women with dysmenorrhoea had increased activation in the entorhinal cortex, with strength of activation positively correlated with reported pain at menstruation. 


* Main purpose of the study was to evaluate the relationship between abuse and IBS

Supplementary Table 4. Summary of research studies investigating morphological brain changes in women with chronic pelvic pain. 

	Study
	Subjects
	Volumetric Grey Matter Changes

	
	
	Grey Matter Increases
	Grey Matter Decreases

	Endometriosis 


	
 ADDIN EN.CITE 

(As-Sanie et al. 2012)

	Endometriosis

17 with CPP

15 no CPP

No endometriosis

6 with CPP

26 healthy controls
	Women with endometriosis without pain compared to healthy women. 
· Right periaqueductal grey

· Right middle frontal gyrus

· Right inferior frontal gyrus

Women with endometriosis with pain compared to healthy women. 
· Left amygdala 


	Women with endometriosis without pain compared to healthy women.

· Right inferior temporal gyrus

Women with endometriosis with pain compared to healthy women.

· Right putamen

· Right insula 

· Left thalamus

· Left middle frontal gyrus

· Bilateral cingulate gyrus

Women without endometriosis with pain compared to healthy women.
· Left thalamus 



	Vulvodynia and provoked vestibulodynia

	
 ADDIN EN.CITE 

(Schweinhardt et al. 2008)

	14 women with vestibulodynia

14 healthy women
	Women with vestibulodynia compared to healthy women. 
· Left caudate nucleus

· Left substantia nigra

· Bilateral parahippocampal gyrus

· Left globus pallidus 


	No reported grey matter decreases in women with vestibulodynia compared to healthy women.

	Dysmenorrhoea 

	
 ADDIN EN.CITE 

(Tu et al. 2010)

	32 women with dysmenorrhoea

32 healthy women
	Women with dysmenorrhoea compared to healthy women.

· Right hippocampal gyrus
· Right cerebellar tonsil 
· Left anterior cingulate cortex/dorsal posterior cingulate cortex
· Left precuneus 
· Left hypothalamus
· Left midbrain
· Left superior temporal gyrus/middle temporal 
gyrus 


	Women with dysmenorrhoea compared to healthy women.

· Right and left secondary somatosensory cortices/posterior insula
· Right cerebellar tonsil
· Right culmen
· Right precuneus
· Right medial frontal 
gyrus
· Right superior temporal gyrus/mid insula
· Right superior parietal 
lobule



	Tu et al. 2013()

	32 women with dysmenorrhoea

32 healthy women
	Grey Matter Increases during the menstrual phase compared to the periovulatory phase. 

Women with dysmenorrhoea compared to healthy women over the menstrual cycle. 

· Right postcentral gyrus

· Right precuneus

· Right hypothalamus

· Left orbital gyrus

· Left precentral gyrus


	Grey Matter Decreases in the menstrual phase compared to the periovulatory phase. 

Women with dysmenorrhoea compared to healthy women over the menstrual cycle. 

· Left secondary somatosensory cortex

· Left anterior cingulate cortex/dorsal posterior cingulate cortex



	Irritable bowel syndrome

	
 ADDIN EN.CITE 

(Blankstein et al. 2010)

	11 women with IBS

16 healthy women
	Women with IBS compared to healthy women. 

· Hypothalamus


	Women with IBS compared to healthy women. 

· Cortical thinning: anterior insula (only cohort with recent development of IBS) and anterior midcingulate cortex

 

	
 ADDIN EN.CITE 

(Seminowicz et al. 2010)

	55 women with IBS

48 healthy women
	Women with IBS compared to healthy women. 

· Left orbitofrontal cortex

· Midline pregenual anterior cingulate cortex


	Women with IBS compared to healthy women. 

· Bilateral temporal lobe

· Bilateral thalamus/midbrain

· Bilateral ventral striatum

· Bilateral ventrolateral prefrontal cortex

· Medial prefrontal cortex

· Left posterior parietal cortex

· Left precuneus

· Left middle frontal gyrus

· Left premotor cortex

· Occipital cortex
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