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Abstract

Context: Menstruation, although a normal physiologic process, can
result in cramping and discomfort in women. The symptomatology
may manifest as musculoskeletal changes that can be identified and

addressed to provide relief for suffering patients.

Objective: To evaluate for common somatic dysfunctions and
Chapman’s reflex points by performing full-body osteopathic struc-
tural exams (OSE) on women during menstruation compared to

when they are not menstruating.

Methods: Participants were menstruating, female faculty, staff and
students recruited from Kansas City University. Data was gathered
in the form of OSE findings from 2 intervals of menstruation and

compared to data gathered from 2 intervals of non-menstruation.

Each participant was evaluated at 4 visits: visit 1 during menstrua-
tion, visit 2 during non-menstruation, visit 3 during their subse-
quent cycle of menstruation, and visit 4 during their subsequent
cycle of non-menstruation. At each visit, the participant was evalu-

ated separately by the fellow and the physician.

Results: Of the 32 potential participants, 23 completed the study.
In this population, 23 participants (100%) had a lumbar somatic
dysfunction during one menstrual cycle, with only 14 (60.9%) hav-
ing a lumbar dysfunction during non-menstruation (?=0.004). Of
the 5 posterior Chapman’s reflex points evaluated, 17 participants
(73.9%) had at least 1 of the Chapman’s points with dysfunction
during 1 menstruation cycle compared to only 10 participants
(43.5%) during non-menstruation (P=0.039). Three participants
(13%) were found to have a left-sided innominate dysfunction
during 1 menstrual cycle compared to only 1 participant (4%) hav-
ing a left-sided innominate dysfunction during non-menstruation
(P<0.001).

Conclusion: This study found 3 common areas of dysfunction

in menstruating women that could be targeted by physicians for
evaluation and treatment: the lumbar spine, the left innominate,
and two posterior Chapman’s points. These findings aid in closing
the gap from previously published data regarding the presence of

somatic dysfunction in women during menstruation.
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Introduction

Menstruation is the normal physiological cyclic discharge of blood
and mucosal tissue from the inner lining of the uterus through the
vagina. The process of menstruation may result in cramping and
discomfort; however, some women experience more intense pain
during menstruation, termed dysmenorrhea. Dysmenorrhea occurs
in approximately 75% of women and is often accompanied by
other symptoms, including sweating, tachycardia, headaches, nau-
sea, vomiting, and diarrhea.! Women without dysmenorrhea may
still experience symptoms during menses including but not limited
to hunger, excessive tiredness, vaginal clot excretion, and gastroin-

testinal (GI) issues such as bloating and nausea.?

The principles of osteopathic medicine focus on a holistic approach
to patients and the belief that the body has the innate ability to aid
in healing itself. It is important that osteopathic physicians evaluate
the patient’s musculoskeletal system, including assessing for somatic
dysfunctions, Chapman’s reflex points, and viscerosomatic reflexes.
Somatic dysfunctions are diagnosed using palpation and motion
testing to evaluate particular structures. Chapman’s reflex points

are fascial reflections of stressed viscera that manifest as palpable,

often tender, nodular masses.? Visceral pathologies can also produce
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tissue texture changes, like warmth, spasm, and tenderness at corre-
sponding vertebral levels, known as viscerosomatic reflexes.* These
musculoskeletal findings can aid in the diagnosis and treatment of

many conditions, including symptoms during menstruation.

Our hypothesis is that findings from the osteopathic structural
exam (OSE) in women are associated with menstruation, such that
when a female is menstruating, she will exhibit identifiable patterns
of OSE findings that differ from when she is not menstruating.
The purpose of this study is to perform a full-body OSE to evalu-
ate somatic dysfunctions and Chapman’s reflex points in women
who are menstruating, compared to when they are not menstruat-
ing, to assess for potential differences in patterns of dysfunction.
Knowledge gained from this study may aide in enhanced assess-
ment, identification, and earlier treatment of somatic dysfunction

in women during menstruation.

Methods

Design

This study used a nonexperimental design that included a nonin-
terventional, single group, interrupted time series with participants
serving as their own control group. A convenience sample of 390
women, including students, staff, and faculty at a single medical

school, were invited to participate in the study.

Participants

Recruitment occurred on the campus of Kansas City University
(KCU) in January 2015, using flyers and emails sent to KCU email
addresses. Recruitment included female faculty, staff, and students
between the ages of 16-50 years. The initial recruitment email was
sent to approximately 390 female KCU students, faculty, and staff.
Interested participants responded via email and were then sent a
short questionnaire to determine their eligibility. The following
exclusion criteria were used: individuals of the male sex; individuals
who were not currently employed by or enrolled in KCU; women
who had undergone hysterectomy; and women who were meno-

pausal, pregnant, or breastfeeding.

Eligible participants were then asked to complete an online pre-
study survey and sign a document of informed consent after study
details were provided. This 29-item pre-study survey included ques-
tions assessing menstruation history, level of personal menstrual
pain customarily experienced during menstruation, gynecological
and obstetrical histories, birth control use, surgical history, tobacco
and alcohol use, exercise habits, and perceived stress level. Answers
were gathered using multiple choice and free-text styled questions,
including a 10-point universal scale for pain evaluation with the
following rating anchors: (0=no pain, 5=moderate pain, 10=worst
pain possible). This study was approved by KCU’s Institutional
Review Board (#644885-2).

Evaluations

Participants were evaluated at 4 time frames over 2 menstrual
cycles. Study visits 1 and 3 occurred on days 1-3 of menstruation of
2 consecutive menstrual cycles, and visits 2 and 4 occurred 4-6 days
after completion of menstruation of the same 2 menstrual cycles.
Participants were instructed to contact study investigators on the
first day of their menstruation and then again after the completion
of menstruation over 2 consecutive menstrual cycles to ensure that

evaluations were completed during the desired time intervals.

The participant was evaluated during each study visit by the osteo-
pathic manipulative medicine (OMM) fellow investigator, a fourth-
year osteopathic medical student who has received a year-long
OMM-focused specialty training fellowship. At each visit, partici-
pants also underwent a separate examination by 1 of 2 osteopathic
clinical faculty physicians participating as co-investigators. The dual
clinical evaluations of each patient during each study visit enabled
for validity assessment of OMM fellow evaluations. No discussions
of patient visit evaluations occurred between the fellow and physi-

cians.

(continued on page 9)
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The osteopathic structural examination included evaluation of

the sacrum; the cervical, thoracic, and lumbar spine regions; ribs;
innominates; gynecologically-associated Chapman’s reflex points;
and tissue texture changes surrounding mesenteric ganglia and
abdominal lymph nodes. Vital signs, deep tendon reflexes, and
upper and lower extremity muscle strength were also collected dur-
ing each visit. The osteopathic structural exams assessed for the
presence or absence of specific dysfunctions. Results were recorded
on the pre-designed physical exam document. Data gathered from
both the OMM fellow and the overseeing physician were assessed

and compared for interrater reliability.

Statistical Analysis

Descriptive statistics including mean and standard deviation were
generated for participants’ ages, cycle lengths, birth control meth-
ods, use of sanitary napkins and tampons, menstruation symptoms,
gynecological diagnoses, and medications used to alleviate men-
strual symptoms. Specific somatic dysfunctions were characterized
using percentages and frequencies. Data analysis was performed
using IBM SPSS Statistics (IBM Corp. Released 2015. IBM SPSS
Statistics for Windows, Version 23.0. Armonk, NY: IBM Corp.).

Participants’ findings were grouped by body region for data analy-
sis, and specific dysfunctions were given a numerical code for data
evaluation. Further dichotomous categorization was performed by
placing physical assessment
data into presence or absence
of dysfunction.

20
The McNemar test was used to
compare consistency response
through the frequency of
dysfunction by body region
determined by the OMM fel-
low between women during
menstruation vs non-men-
struation. The body regions
found to have a significant
difference (P< 0.05) in dys-
function between menstrua-
tion vs non-menstruation were
further examined for interrater
reliability between the OMM
fellow and the osteopathic

Abdominal Abdominal
Bloating

physician using the McNemar
and Sign tests. The McNemar

test is a statistical method used

Breast
Cramping Tenderness

neity of paired nominal data, and the Sign test assesses for persis-

tent differences between pairs of observations.

Results

Of the 390 invited, 32 participants (8%) responded, met criteria,
and were enrolled in the study. Of the 32 enrolled, 23 participants
(72%) completed the history, survey, and study evaluations. Of
the 9 participants who failed to complete the study, 6 dropped out
due to scheduling conflicts, 2 due to changes in a menstrual cycle
resulting in continuous or sporadic menstruation, and 1 due to

personal reasons.

Of the 23 participants who completed the study, participant ages
ranged from 23 to 43 years with a mean age of 27.17 years (SD +/-
5.84 years). Twelve women (52.2%) reported using birth control
pills, 1 woman (4.3%) had a birth control implant, and 10 women
(43.5%) used no form of birth control. Twenty-two (96%) partici-
pants reported having menstrual cycles lasting 2-7 days on average,
with 1 participant (4%) reporting cycles lasting greater than 7 days
on average. Participants reported that the time span between the

first day of each of their cycles ranged from 21-35 days.

Twenty women (87%) reported using some type of medication
prior to or during menstruation to relieve symptoms. The most

common medication used by participants to alleviate symptoms

(continued on page 10)

Chart 1. Common symptoms reported by study participants prior to or during menstruation
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during menstruation was ibuprofen (14/20; 60.9%). Using a

10-point universal scale to indicate the level of pain experienced
during menstruation, participants reported a mean pain level of
4.43 (SD +/- 2.35) and a mode of 2. Chart 1 displays common
symptoms participants reported experiencing prior to or during

menstruation.

Eight participants (34%) indicated a gynecological diagnosis, with
3 of these women having more than 1 diagnosis. Specifically, 4

of these 8 women (50%) reported having a diagnosis of dysmen-
orrhea; 3 (38%) had endometriosis; 1 (13%) indicated having
fibroids, and 3 (38%) reported being diagnosed with other gyne-
cological conditions, ie, ovarian cysts, menorrhagia, and cervical

dysplasia.

Of the 13 body regions evaluated for dysfunction during the study
visits, 3 regions were found to have a statistically significant differ-
ence in presence of dysfunction during menstruation compared to
non-menstruation, including the lumbar spine, posterior Chap-
man’s reflex points, and the left innominate. During each evalua-
tion of L1-L5, the 6 dysfunctions assessed for were NRrSI (neutral,
rotated right, sidebent left), NRISr (neutral, rotated left, sidebent
right), FRrSr (flexed, rotated right, sidebent right), FRISr (flexed,
rotated left, sidebent right), ERSr (extended, rotated right, side-
bent right), and ERISI (extended, rotated left, sidebent left).

A significantly higher frequency of dysfunction was noted in the
lumbar spine during menstruation compared to non-menstruation
between visits 1 and 2. All 23 participants (100%) had a lumbar
somatic dysfunction during visit 1, with only 14 participants
(60.9%) having a lumbar dysfunction during visit 2 (2=0.004).
Twenty participants (86.9%) had a lumbar
dysfunction during visit 3; this percentage
remained unchanged during visit 4. The
most common lumbar dysfunction identi-
fied during menstruation at both visits 1

and 3 was NRISr (57.0%).

No dysfunction

Of the 115 segmental evaluations of the NRrSI
lumbar spine during each visit (5 segments NRISF
for each of the 23 subjects), 82 segments
(71.3%) were found to be NRISr during
visit 1, and 49 segments (42.6%) were

NRISr during visit 3. Additionally, a higher ERrSr
frequency of dysfunction was found in ERISI
L1-L3 (90% at visit 1 and 77% at visit 3)
compared to L4-L5 (78% at visit 1 and

56.5% at visit 3). Table I reports the fre-

FRrSr
FRISr

quencies of all dysfunctions found in the lumbar spine during men-

struation vs non-menstruation.

Of the 5 posterior Chapman’s reflex points evaluated, 17 partici-
pants (73.9%) were found to have at least 1 of the Chapman’s
points with dysfunction at visit 1 compared to only 10 partici-
pants (43.5%) during visit 2. Similar to the lumbar findings, there
were significantly higher frequency of dysfunctions in posterior
Chapman’s points during visit 1 than visit 2 (7=0.039). Although
not significant, 14 participants (60.9%) were also found to have
dysfunctional posterior Chapman’s points at visit 3 (menstrua-
tion) compared to 12 (52.2%) during visit 4 (non-menstruation)
(P=0.687).

The most common posterior Chapman’s points found to reflect
dysfunction during menstruation at both visits 1 and 3 were the
fallopian tube (19/46; 52.2%) and vagina/uterus reflex points
(20/465 34.8%). During visits 2 and 4, the frequency of dysfunc-
tional posterior Chapman’s points decreased substantially with
patients exhibiting dysfunction in the fallopian tube and vagina/
uterus reflex points only 21.7% (10/46) of the time. The frequen-
cies of all dysfunctional posterior Chapman’s reflex points found

when menstruating vs non-menstruating are recorded in 7able 2.

A significantly higher frequency of dysfunctions were noted in the
left-sided innominate during visit 1 compared to visit 2 (P<0.001).
During visit 1, 3 participants (13%) were found to have a left-sided
dysfunction compared to only 1 participant (4%) having a left-
sided innominate dysfunction during visit 2. Of the 3 left-sided
innominate dysfunctions noted during visit 1, 2 (66.7%) were

found to be posterior rotations and 1 (33.3%) an anteriorly rotated

(continued on page 11)

Table 1. Frequency and type of somatic dysfunctions in the lumbar spine (L1-L5) identified by
OMM fellow during menstruation (visits 1 and 3) and during non-menstruation (visits 2 and 4).

% Total

M \[o)y}

Key: M=Menstruating (visits 1 and 3); Non=Non-Menstruating (visits 2 and 4); NRrSl=neutral
rotated right side bent left; NRISr=neutral rotated left side bent right; FRrSr=flexed rotated
right side bent right; FRISI=flexed rotated left side bent left; ERrSr=extended rotated right side

bent right; ERISI=extended rotated left side bent left.
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Table 2. Frequency of dysfunctions in specific posterior Chapman’s
reflex points identified by OMM fellow during menstruation (visits 1
and 3) and non-menstruation (visits 2 and 4).

% Total

Bladder

Uterus

Vagina/Uterus

Fallopian Tubes

Vagina/Clitoris

Key: M=menstruating (visits 1 and 3); Non=non-menstruating (visits 2
and 4).

(continued from page 10)

dysfunction. The total dysfunctions of the left innominate from
menstruating visits 1 and 3 (4/46; 8.7%) were higher than those
noted on non-menstruating visits 2 and 4 (3/46; 6.5%). The right-
sided innominate shared a similar trend with 27 (58.7%) dysfunc-
tions found during menstruation (visits 1 and 3) compared to 24
(52.2%) dysfunctions found during non-menstruation (visits 2
and 4). Of the 27 right-sided innominate dysfunctions noted dur-
ing menstruation, the majority were found to be anterior rotations

(251275 92.6%).

Interrater reliability analysis found no significant difference in the
frequencies of lumbar spine somatic dysfunctions noted between
the OMM fellow and the osteopathic physician during visit 1
(P=0.50) or visit 2 (P=0.79). Similarly, no significant difference
was found between the OMM fellow and osteopathic physician in
the frequencies of dysfunction determined in posterior Chapman’s
reflex points for visits 1 and 2 (P=0.12, P=1.0, respectively). The
OMM fellow and the osteopathic physician found greater dys-
function in posterior Chapman’s points during visit 1 (17 and 13,

respectively) compared to visit 2 (10 and 11, respectively).

Lastly, the presence/absence of dysfunction of the left innominate
found during visits 1 and 2 by the OMM fellow showed no signifi-
cant difference when compared to the findings during visits 1 and
2 by the physician (P=1.0 and P=0.12, respectively). Both groups
of investigators found greater dysfunctions during menstruation vs

non-menstruation.

Discussion

Few studies have been published evaluating common osteopathic
structural examination findings in women during menstrua-
tion. Most publications have only evaluated select regions of the
body. For example, Walsh and Polus® evaluated spinal dysfunc-

tion indexes and found higher dysfunctions in the premenstrual

syndrome (PMS) study group in the cervical and thoracic regions
and in the symptoms of lower back tenderness and muscle weak-
ness. This publication supports the current findings of significant

somatic dysfunction in the lumbar spine during menstruation.

Coyne® evaluated the relationship between muscle tension and
PMS. Although this was not a focus of the current study, Coyne
found the frontalis muscle to have greater tension during the pre-
menstrual phase. Genders et al” assessed for pelvic dysfunction in
women diagnosed with dysmenorrhea and found increased sacro-
iliac joint motion dysfunction in the dysmenorrhea study popula-
tion. Their findings support the presence of significant somatic
dysfunction of the innominate during menstruation found in this
study. Four particular studies evaluated postural stability through-

out the menstrual cycle.®"!

Each of these studies found significant
changes in posture throughout a woman’s menstrual cycle. These
results may relate to the findings here since postural changes can

result in somatic dysfunction.

The purpose of the current study was to work towards filling the
gap in the literature by evaluating common OSE findings in men-
struating women throughout the entire body. Of the full-body
OSEs completed, only 3 body regions in the study participants
were found to have statistically significant differences during
menstruation vs non-menstruation: the lumbar spine, posterior
Chapman’s reflex points, and the left innominate. A better under-
standing of these patterns of dysfunction during menstruation can
open up avenues into investigation of specific somatic dysfunctions
associated with specific gynecological pathologies like primary dys-

menorrhea.

There have been several studies published showing that OMM
can be effective in alleviating symptoms of primary dysmenorrhea,
including low back pain and pelvic pain. For example, Zecchillo
and colleagues'? performed a randomized, single-blinded, control
trial using OMM on women ages 18-40 years with regular men-
strual cycles and the clinical diagnosis of primary dysmenorrhea.
They found that the women in the OMM group had decreased
menstrual pain and improved quality of life compared to those

in the control group.'> Molins-Cubero et al'? performed a pilot,
double-blinded, randomized, controlled study in Spain to assess
the effect of OMM on women with regular menstrual cycles and
clinically diagnosed primary dysmenorrhea. Their results displayed
a significant reduction in the pressure pain threshold for both sac-
roiliac joints adjacent to the posterior superior iliac spines in the
women who received manipulation.'? Additionally, Schwerla and
colleagues' in Germany also performed a study on women with

clinically diagnosed primary dysmenorrhea and found a significant

(continued on page 12)
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reduction of pain intensity, reported days of general pain, and

reported duration of intense pain after manipulative intervention.

The current study found that when evaluating the lumbar region,
the spinal levels of L1-L3 were the most common site for dysfunc-
tion in menstruating women. The most common dysfunction of
the lumbar spine found during visits 1 and 3 (during menstrua-
tion) was L1-L3 NRISr. Similarly, the viscerosomatic reflex levels
to the uterus and the fallopian tubes are located at T9-L2 and
T10-L2, respectively.® The location of the most common lumbar
dysfunctions found in the menstruating women within this study
can potentially be attributed to the shared location of the gyneco-
logic viscerosomatic reflex levels as stated above. Additionally, the
distal proximity of the psoas muscle to the gynecologic organs can
also play a role in creating this common upper lumbar dysfunction.
Inflammation of the gynecologic organs during menstruation may
cause subsequent viscerosomatic dysfunction of the psoas, which
could manifest as dysfunction at its origin on the lumbar spine,
including levels L1-L3.!>'¢

The significant dysfunctions in posterior Chapman’s points that
were found during menstruation in this study included the fal-
lopian tubes and vagina/uterus posterior points. The vagina/uterus
posterior Chapman’s point is located on the superior articular
processes of the sacrum bilaterally. The fallopian tube posterior
Chapman’s points are located at the superior portion of the sacro-
iliac joint bilaterally and at the junction of the femoral head and
ischium bilaterally.> As Chapman’s reflex points are palpable tissue
texture changes representing internal pathology of an organ sys-
tem, the finding of these significant points in the study population
alludes to an inflammatory process occurring in the fallopian tubes

and/or vagina/uterus during menstruation.

In this study, dysfunction of the left innominate during menstrua-
tion was found to be statistically significant, with anterior and
posterior rotations being the most common dysfunctions. Although
not significant, the most abundant dysfunction found in the right
innominate during menstruation was also an anterior rotation.
Women may be more susceptible to developing dysfunction of the
innominates approximately 1 week prior to the onset of menstrua-
tion due to pelvic ligamentous laxity secondary to the release of

the hormone relaxin."” If these dysfunctions are not corrected, they
may be pervasive, extending into the woman’s menstrual cycle, at

which time the hormone relaxin is no longer bioavailable.

‘While menstruation alone is not an indication for OMM,
knowledge of these common somatic dysfunctions found during
menstruation may assist osteopathic clinicians in creating a more

targeted approach when evaluating and treating women with gener-

alized somatic dysfunctions and symptoms related to menstruation

and potentially primary dysmenorrhea.

Limitations of the Study

It should be noted that this study has several suggested limitations.
Potential bias could stem from an unblinded participant popula-
tion. Specifically, the Chapman’s reflex points were considered
present when the patient reported tenderness at the area being
palpated. There is the possibility of a Hawthorne effect with study
participants reporting more tenderness during their menstruating
evaluations vs during the non-menstruating evaluations due to sim-

ply being evaluated in a study environment.

Additionally, the medical students enrolled in our study, as part of
their ongoing osteopathic medical education, were required to par-
ticipate in biweekly OMM training sessions where they were evalu-
ated and treated by peers. Involvement in these sessions could have

resulted in OSE changes from one evaluation to the next.

Other limitations of this study include only examining diagnostic
findings but not treating any of the somatic dysfunctions noted
or present. As the dysfunctions were not treated, we are unable to
determine the clinical impact of treatments. It also was not docu-
mented if participants were symptomatic at the time of evaluation
during visits 1 and 3 (during menstruation). The presence or lack
of symptoms during evaluation could have impacted the presence

of somatic dysfunctions.

Another limitation was the small sample size and narrow patient
population. The 23 active participants represented a small, select
population of women, with only 8 of the participants reporting a

diagnosis of a gynecological disorder.

Lastly, as participants had varying gynecological pathologies,
birth control usage, and social histories, it is difficult to assume
that all study members could be placed in the same cohort. These
important differences in the study population could be potential
confounding variables to the results. Due to the small sample size,
however, these confounding variables could not be further evalu-
ated.

Conclusion

This study begins to address the gap in the literature regarding
common osteopathic structural examination findings in women
during menstruation. The study defines 3 common areas of dys-
function in menstruating women that physicians could target for

evaluation and potential treatment.

(continued on page 13)
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Future studies could further examine the presence of somatic dys-
functions in the lumbar spine, innominates, and posterior Chap-
man’s reflex points when the patient is menstruating and symptom-
atic. Symptomatic patients could then be treated using OMM, and
changes in symptomatology post-treatment could be evaluated to
provide additional evidence for osteopathic treatments in address-

ing menstrual manifestations.

Common dysfunctions found within specific gynecologic disease
states could also be investigated to help the practitioner create a
more targeted assessment and treatment plan for affected patients.
Additionally, future studies could evaluate differences of somatic
dysfunctions found within a symptomatic, menstruating group of
women compared to an asymptomatic, menstruating group. Lastly,
a larger patient population should be evaluated in order to obtain
a more accurate depiction of common somatic dysfunction found

during menstruation.

References:

1. Mendiratta V, Lentz G. Primary and secondary dysmenorrhea, pre-
menstrual syndrome, and premenstrual dysphoric disorder: etiology,
diagnosis, management. In: Lobo RA, Gershenson DM, Lentz GM,
Valea FA, eds. Comprehensive Gynecology. 7th ed. Philadelphia, PA:
Elsevier; 2017:815-828.

2. Tolossa E Bekele M. Prevalence, impacts and medical manage-
ments of premenstrual syndrome among female students: cross-
sectional study in college of health sciences, Mekelle University,
Mekelle, Northern Ethiopia. BMC Womens Health. 2014;14(1).
doi:10.1186/1472-6874-14-52

3. DiGiovanna E, Schiowitz S, & Dowling D. An Osteopathic
Approach to Diagnosis and Treatment. 3rd ed. Philadelphia, PA: Lip-
pincott Williams and Wilkins; 2005.16,113.

4. Nelson KE. Viscerosomatic and somatovisceral reflexes. In: Nelson
KE, Glonek T, eds. Somatic Dysfunction in Osteopathic Family Medi-
cine. Baltimore, MD: Lippincott Williams & Wilkins; 2007:33-55.

5. Walsh MJ, Polus BI. The frequency of positive common spinal clini-
cal examination findings in a sample of premenstrual syndrome suf-
ferers. | Manipulative Physiol Ther. 1999;22(4):216-220. doi:10.1016/
S0161-4754(99)70047-3

6. Coyne C. Muscle tension and its relation to symptoms in the pre-
menstruum. Res Nurs Health.1983;6(4):199-205. doi:10.1002/
nur.4770060408

7. Genders WD, Hopkins SS, Lean EK, Bull PW. Dysmenorrhea
and pelvic dysfunction: a possible clinical relationship. Chiropr J
Aust. 2003;33(1):23-29. https://www.researchgate.net/publica-
tion/234108671_Dysmenorrhea_and_Pelvic_Dysfunction_A_Pos-
sible_Clinical_Relationship. Accessed July 20, 2014.

8. Hassan AAK, Carter G, Tooke JE. Postural vasoconstriction in
women during the normal menstrual cycle. Clin Sci. 1990;78(1):39-
47. doi:10.1042/cs0780039

9.  Fridén C, Ramsey DK, Bickstrom T, Benoit DL, Saartok T, Lindén
Hirschberg A. Altered postural control during the luteal phase in
women with premenstrual symptoms. Newroendocrinol. 2005;81:150-

157. doi:10.1159/000086592

10.

11.

12.

13.

14.

15.

16.

17.

Fridén C, Hirschberg AL, Saartok T, Bickstrom T, Leanderson J,
Renstrom P. The influence of premenstrual symptoms on postural
balance and kinesthesia during the menstrual cycle [abstract only].
Gynecol Endocrinol. 2003;17(6):433-440. hteps://www.ncbi.nlm.nih.
gov/pubmed/14992161. Accessed July 20, 2014.
Darlington CL, Ross A, King J, Smith PE Menstrual cycle effects
on postural stability but not optokinetic function. Neurosci Lett.
2001;307(3):147-150. doi:10.1016/S0304-3940(01)01933-4
Zecchillo D, Acquati A, Aquino A, Pisa V, Uberti S, Ratti S. Osteo-
pathic manipulative treatment of primary dysmenorrhea and related
factors: a randomized controlled trial. Int ] Med Res Health Sci.
2017;6(11):165-174. http://www.ijmrhs.com/medical-research/
osteopathic-manipulative-treatment-of-primary-dysmenorrhea-and-
related-factors-a-randomized-controlled-trial.pdf. Accessed January 6,
2018.
Molins-Cubero S, Rodriguez-Blanco C, Oliva-Pascual-Vaca A, Here-
dia-Rizo AM, Boscd-Gandia JJ, Ricard F. Changes in pain perception
after pelvis manipulation in women with primary dysmenorrhea:
a randomized controlled trial. Pain Med. 2014;15(9):1455-1463.
doi:10.1111/pme.12404
Schwerla E, Wirthwein P, Riitz M, Resch KL. Osteopathic treatment
in patients with primary dysmenorrhea: a randomized controlled
trial. [nr J Osteopath Med. 2014;17(4):222-231. doi:10.1016/j.
ijosm.2014.04.003
Hruby RJ. Abdominal region. In: Chila A, ed. Foundations of Osteo-
pathic Medicine. 3rd ed. Philadelphia, PA: Wolters Kluwer Health/
Lippincott Williams & Wilkins; 2011: 542-577.
Baggish MS, Karram MM. Atlas of Pelvic Anatomy and Gynecologic
Surgery. 2nd ed. St Louis, MO: Elsevier Saunders; 2011: 47.
DonTingy RL. Dysfunction of the sacroiliac joint and its treat-
ment. J Orthop Sports Phys Ther. 1979;1(1):23-35. doi:10.2519/
jospt.1979.1.1.23 M

The AAO Journal ¢ Vol. 29, No. 1 ¢ March 2019

Page 13

SS900E 93l} BIA | L-G0-GZ0Z 1e /wod Aioyoeignd-poid-swd-yiewlarem-jpd-awnidy/:sdiy wouy papeojumoq


http://dx.doi.org/10.1016/S0161-%094754(99)70047-3
https://www.researchgate.net/publication/234108671_Dysmenorrhea_and_Pelvic_Dysfunction_A_Possible_Clinical_Relationship
https://www.researchgate.net/publication/234108671_Dysmenorrhea_and_Pelvic_Dysfunction_A_Possible_Clinical_Relationship
https://www.researchgate.net/publication/234108671_Dysmenorrhea_and_Pelvic_Dysfunction_A_Possible_Clinical_Relationship
https://www.researchgate.net/publication/234108671_Dysmenorrhea_and_Pelvic_Dysfunction_A_Possible_Clinical_Relationship
https://www.ncbi.nlm.nih.gov/pubmed/14992161
https://www.ncbi.nlm.nih.gov/pubmed/14992161
https://www.ncbi.nlm.nih.gov/pubmed/14992161
http://www.ijmrhs.com/medical-research/osteopathic-manipulative-treatment-of-primary-dysmenorrhea-and-related-factors-a-randomized-controlled-trial.pdf
http://www.ijmrhs.com/medical-research/osteopathic-manipulative-treatment-of-primary-dysmenorrhea-and-related-factors-a-randomized-controlled-trial.pdf
http://www.ijmrhs.com/medical-research/osteopathic-manipulative-treatment-of-primary-dysmenorrhea-and-related-factors-a-randomized-controlled-trial.pdf



