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Abstract The female reproductive organ undergoes

dynamic morphological changes under the influence of

hormonal stimuli, and particularly those mediated by

estrogen and progesterone. The uterus changes both its

morphological appearance and its functional movements in

function of these influences. Functionally, the uterus is

known to exert two kinds of inherent contractility: sustained

uterine contractions and uterine peristalsis. The former is

focal and consists of the sporadic bulging of the myome-

trium, while the latter is rhythmic and manifests itself as the

subtle stripping movement in the subendometrial myome-

trium. The mechanisms underlying these uterine move-

ments, their relationship and their correlation to age,

pharmaceutical administration, and a variety of gynecologic

and obstetrical problems remain under discussion. Cine MR

imaging may offer the potential to directly observe the

changes undergone by the uterus in relation to important

functions such as fertility and menstrual problems.
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Introduction

The physiological changes undergone by the uterus have

been extensively studied and very well described in human

anatomy books, including changes according to the age,

hormonal drug intake, and so on. Of the several imaging

modalities currently available, magnetic resonance (MR)

imaging holds a superior tissue contrast compared to

ultrasonography or computer tomography (CT) in addition

to being devoid of the use of ionizing radiation. Reliant on

an excellent tissue contrast, MR imaging allows visual-

ization of uterine zonal anatomy and those changes clearly,

and is required to evaluate the local disease extent of

gynecological disorders in both benign and malignant

cases. Positron emission tomography (PET)/CT had been

the only modality to visualize functional aspects of the

body. Recent progress in MR techniques has allowed the

acquisition of functional information using modalities such

as cine MR imaging, diffusion-weighted images (DWI) or

dynamic contrast-enhanced (DCE) MR images. Cine MR

imaging can be applied to the evaluation of the physiology

of uterine contractions and pelvic floor dysfunction [1, 2].

This article reviews the uterine anatomy and its function

with a focus on uterine contractions using cine MR imag-

ing of female pelvic lesions.

Normal anatomy of the uterus in MRI

During the reproductive period, the uterus shows three

distinct zonal layers in the uterine corpus and the cervix on

T2-weighted images (WI). These include the endometrium

characterized by its high signal intensity, the inner myo-

metrium presenting a low signal intensity, and also called

the junctional zone (JZ), and the outer myometrium asso-

ciated with a relatively high signal intensity (Fig. 1) [3].

The cervix also consists of three separate layers on T2WI:

first, the cervical mucosa associated with a high signal

intensity, the cervical stroma exhibiting a distinct low

signal intensity due to the presence of fibrous connective
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tissue, and the outer layer characterized by its medium to

high signal intensity [3]. The appearance of these structures

changes under the effect of ovarian hormones including

estrogen and progesterone. As such, the zonal differentia-

tion of the corpus is often indistinct in premenarchal girls

and postmenopausal women. In addition, the thickness or

signal intensity of each zone shows cyclic changes

according to the menstrual cycle phases and age (Fig. 2)

[4–6].

A number of studies have reported that the JZ was

recognized in MR imaging while it was not in hematoxylin

and eosin-stained sections [7–12]. Correlation with

endovaginal ultrasound (US) also revealed a discrepancy

with the subendometrial halo (subendometrial hypoechoic

layer of the myometrium) on US [8]. Hricak et al. reported

JZ as the stratum basale of the endometrium, and described

it as a vascular or physiochemical phenomenon [3]. By

morphological analysis, an increased water content,

nuclear area, and vascular density were reported to be

characteristic of the JZ when compared to the outer myo-

metrium [7, 9, 10]. In contrast, Lee et al. suggested that the

JZ might be a physiologic phenomenon rather than a

morphologic zone on the basis of MR imaging of the uterus

ex vivo [11]. Recent progress in the acquisition speed of

MR allowed for the visualization of changes in JZ thick-

ness in a normal uterus [12, 13]. These physiological

uterine changes of both slow and relatively fast movement

will be introduced in the next section.

Physiological changes of the uterus

The zonal appearance of the uterus changes significantly in

response to various effects such as hormonal intake, men-

strual cycle changes, and contractions. As for menstrual

cycle changes, the thickness of the uterine endometrium

gradually increases after menstruation and is at its thickest

during the secretory phase [5, 14]. The signal intensity of

the outer myometrium also increased during the secretory

phase on T2-WI, and the highest signal intensity is

observed in the mid-secretory phase, possibly due to the

edematous myometrium [1]. In patients using oral contra-

ceptives (OCs), a characteristic appearance is observed on

T2WI. In addition to the thinning of the endometrium, well

characterized on ultrasound, the JZ thickness also becomes

thinner while the myometrium becomes thicker and present

a brighter signal on T2WI compared to normal uterine

images [15]. Patients taking GnRH analogs present a

smaller uterus reflecting myometrial and endometrial

Fig. 1 Representative case of a 34-year-old woman with a normal

uterus. On T2-weighted images, the uterus shows three distinct layers:

a high signal endometrium, a low signal junctional zone, and an

intermediate-signal outer myometrium

Fig. 2 Changes in uterine MR appearance in function of age.

a Uterus of a 9-year-old girl at premenarcheal state showing a small

uterine body, which has almost the same length as that of the uterine

cervix. The endometrium is difficult to recognize. b Uterus of a

12-year-old girl, the same subject with a. As menstruation starts, the

uterine body becomes bigger and the zonal anatomy is clearly

recognized with a thickened endometrium. c Representative images of

a normal uterus in a 73-year-old woman. The uterine volume shrinks

down and returns to its indistinct zonal appearance
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atrophy [14]. The signal intensity of the myometrium also

decreases upon intake of GnRH analog. Similar changes

were observed in patients with cervical cancer subjected to

neoadjuvant chemotherapy (NACT). In pre-menopausal

patients, both the uterine and the ovarian volumes, as well

as the signal intensity of the myometrium decrease to levels

similar to those seen in post-menopausal women following

NACT. This is due to ovarian toxicity and secondary

hormonal changes [16]. Tamoxifen citrate is an antiestro-

gen agent that binds to estrogen receptors. It acts as an

antiestrogen on breast tissue, but shows a weak estrogen

agonistic activity in postmenopausal endometrial tissues.

Two MR imaging patterns are characteristic of post-

menopausal patients treated with tamoxifen [17]. The

endometrium shows a homogenously high signal on T2WI

with enhancement or a heterogeneously high signal with

enhancement at the endometrial–myometrial interface and

a lattice-like enhancement [17].

Uterine contraction commonly occurs during pregnancy

as Braxton Hicks contraction. It is commonly known that

Braxton Hicks contractions appear unpredictably and spo-

radically and usually in a non-rhythmic fashion, but

increase prior to delivery [18]. On MR images, similar

sporadic contraction may be observed in the non-gravid

uterus, and is commonly coined sustained contraction

(Fig. 3) [19]. This type of contraction frequently involves

the entire layer of the myometrium and appears as transient

focal masses of low signal intensity on T2WI, bulging into

the endometrium [19]. They may last several minutes,

occasionally up to 20–30 min. These focal contractions are

known as pseudolesions resembling those observed in

disorders such as fibroids and adenomyosis [19].

In a non-gravid myometrium, another type of myome-

trial contraction occurs and is known as uterine peristalsis.

Uterine peristalsis is identifiable on US as rhythmic and

subtle wave-like endometrial movements associated with

contractions of the inner myometrium [20, 21]. The fre-

quency, height, and direction of the peristaltic waves were

reported to vary throughout the phases of the menstrual

cycle or in function of hormonal variations [20, 21]. For

example, the direction of the contractions is usually ret-

rograde (cervix to fundus) during the mid-cycle and

anterograde during menstruation. As such, uterine peri-

stalsis is considered to play a role in sperm transport, dis-

charge of menstrual blood, and conservation of the

gestational sac during the early stages of pregnancy [20,

21]. Because their average frequency of occurrence is 2–3

contractions per minute, they are difficult to visualize on

conventional T2-weighted MRI images due to insufficient

time resolution [20]. For this reason, cine MR imaging

using single-shot fast spin-echo (SSFSE)/half-Fourier

acquisition single-shot turbo spin-echo (HASTE) sequence

is the preferred method for visualizing uterine peristalsis

for the evaluation of pelvic floor dysfunction [2].

Subtle and rhythmic uterine contractions: uterine
peristalsis on MRI imaging techniques for cine MR

Nakai et al. have shown that cine MR might be superior to

trans-vaginal US (TVUS) in the evaluation of uterine

contractility for its noninvasiveness (i.e., the method does

not induce any artificial contractility) and its excellent

tissue contrast allowing for the clear delineation of wave

Fig. 3 Normal uterus of a 48-year-old woman. a On T2-WI, the

zonal anatomy of the uterine body can be recognized, but small and

irregular low signal areas are observed within the anterior wall,

indicating sporadic uterine contractions. b Ten minutes later (repre-

sented in a) the uterus appearance, imaged in contrast-enhanced T1-

WI, shows differences from that seen on T2-WI. A focal myometrial

lesion with irregular enhancement has emerged in the posterior wall.

In contrast, the thickness of the anterior wall looks reduced. These

findings mean that the sporadic contraction of the anterior wall shown

in a has disappeared and emerged in the posterior wall
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conduction in the subendometrial myometrium [22].

Another advantage of MR is its ability to visualize the

wave extension going through the myometrium and into

the outer myometrium [22]. As for the MR sequence, a T2-

weighted image does not offer adequate time resolution, as

mentioned above. Instead, SSFSE sequences may be used

to obtain relatively motion-free breath-hold sequences with

tissue contrast similar to that obtained when using more

conventional fast spin-echo T2-weighted images [23]. The

drawback of this sequence is the inherently low signal-to-

noise ratio (SNR) and contrast-to-noise ratio (CNR) in the

uterus [23, 24]. Therefore, Nakai et al. examined the

optimal scan interval for the evaluation of uterine peri-

stalsis and the best performance was obtained with a 4-s

scan interval, which yielded a superior CNR and peristaltic

detection compared with the 2- or 3-s scan intervals [25].

Another important point in the evaluation of uterine

peristalsis is the display of these images in cine-mode i.e.,

at 5- to 12-fold the regular speed, since the uterine con-

tractile movement is slow and subtle compared with con-

tractile movements such as heartbeat or bowel peristalsis.

Definition and evaluation of uterine peristalsis

On cine MR imaging, uterine peristalsis, which is observed

as a stripping movement of the endometrium on US, may

be depicted as a low-intensity conduction within the

subendometrial myometrium (often within the JZ), usually

associated with a stripping movement of the endometrium

[1, 12, 20, 21]. The low-intensity conduction seems to

directly display wavy conductions of the subtle and

rhythmic contractions of the subendometrial myometrium.

Quantitatively, this movement is reflected as a change in JZ

thickness and signal intensity [13]. The only peristaltic

movement that can be visualized on MR imaging is the

conduction of low signal intensity toward the outer myo-

metrium (outer myometrial conduction, OMC) [26].

The assessment of uterine peristalsis starts visually but

automated evaluation methods have also been developed.

Semi-automated or fully automated methods of evaluation

were created utilizing software based on a contour-tracing

method or based on the identification of neighboring areas

showing similar patterns of signal intensity decrease in a

different timing [27–30]. Watanabe et al. evaluated the

agreement between the number of peristaltic waves in the

visual evaluation and the fully automated software was

assessed using weighted kappa statistics and resulted in

kappa values ranging from 0.89 to 0.95, indicating a good

correlation [29].

Although peristaltic images were, at first, mainly

obtained on the sagittal plane, we also tried to visualize the

coronal plane of the uterus. The key benefit of the coronal

plane is that it includes the uterine fundus and allows for

the assessment of the correlation between ovulation side

and peristaltic direction. In a study using hysterosalpin-

goscintigraphy, considerable ascension of the technetium-

labeled sperm, which was directed preferentially into the

tube ipsilateral to the dominant follicle, was observed

during the late follicular phase [31]. Then, rapid transport

of the spermatozoa through the female genital tract is under

the endocrine control of the dominant follicle [31]. In a

study by Shitano et al., the side of ovulation was estimated

in ten out of 31 subjects. Since the confirmation of ovu-

lation side by transvaginal ultrasound was difficult, the

ovulation side was estimated from the MR imaging find-

ings. The dominant follicle was defined as having a size of

about 20 mm, found only on one side of the ovaries.

Corpus luteum on T2-weighted image was defined as a

nodule or cystic structure, which had a thick and irregular

low signal-intensity wall [32]. However, peristaltic waves

conducted toward the possible ovulation side were

observed in only three of the ten subjects. Further study

will be expected. Another advantage of coronal planes

resides in the fact that peristaltic directions and outer

myometrial conduction (OMC) are more distinctively and

more frequently recognized in the coronal plane compared

to the sagittal plane [32]. However, the inevitable problem

with obtaining coronal cine MR is the movement of the

uterus itself, especially in the cephalo-caudal direction due

to the bowel movements. As such, it is possible that the

endometrial–myometrial junctions of the fundus might

slide off the focus of the coronal cine MRI and result in

failed images.

Normal uterine cycles, circadian rhythm,

and changes during menstrual phases

Peristaltic frequency and direction vary according to the

menstrual cycle phases under the influence of hormonal

variations [20, 21]. Uterine peristalsis is most active dur-

ing the periovulatory phase and almost absent during the

luteal phase. The dominant peristaltic direction is retro-

grade (cervix to fundus) during the periovulatory phase

(Fig. 4) and anterograde (fundus to cervix) during the

menstrual phase [1, 12, 20, 21]. These movements are

believed to be regulated by the secretion of estrogen and

progesterone and play a role in the very early stages of

reproduction, including activities such as sperm transport,

early preservation of the gestational sac, and discharge of

menstrual blood [1, 12, 20, 21]. In contrast to menstrual

cycle changes, peristalsis does not fluctuate significantly

within the course of the day [33]. Because serum estradiol

and luteinizing hormones are known to lack circadian

rhythm or show only small diurnal variations, they do not

affect the uterine movement [34, 35]. Anticholinergic
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agents also do not affect uterine peristalsis [26]. Compared

to the small intestine, suppression of peristalsis was

weaker, with an earlier onset and a shorter duration in the

uterus [26]. On the contrary, uterine peristalsis may be

suppressed by the occurrence of sustained contraction.

Even during the peri-ovulation with frequent movement,

its frequency was reduced in the presence of sustained

contraction, either concealed or suppressed by strong

myometrial contractions [33]. Dramatic hormonal changes

occur upon delivery, including a decrease in the level of

estrogen and progesterone [36]. These hormonal changes

cause the uterus to shrink down to a size similar to that

observed during a menopausal state and peristalsis is

scarcely observed [37].

Evaluation of dysmenorrhea and treatment

Primary dysmenorrhea is defined as a pain occurring during

menses in the absence of an identifiable pathologic lesion

and is a major cause of activity restriction leading to school

and work absence in adolescent girls [38]. The severe pain

is believed to be caused by an increased production of

prostaglandin by the endometrium leading to uterine con-

tractions [39, 40]. Increased secretion of prostaglandin

results in higher uterine tone with high-amplitude con-

tractions resulting in decreased uterine blood flow [41].

However, evaluation of these measurements was achieved

invasively through measurement of the intrauterine pres-

sure by inserting a catheter into the uterine cavity. The pain

severity level is thus a very subjective evaluation. Because

of these limitations and the challenge in assessing these

types of pains, the clinical evaluation of dysmenorrhea has

stagnated.

As such, MR imaging represents a potential tool for

evaluating dysmenorrhea using both static and cine MR.

On MR imaging, remarkable changes of the uterine

appearances were observed during the cycle date of 1–3

[42]. The degree of pain was significantly associated with

the thickness of the inner low-signal-intensity myometrial

layer and the degree of endometrial distortion at fundus on

T2-WI [42]. The area of the uterine myometrium is sig-

nificantly smaller during cycle days 1–3 in the dysmenor-

rheic group, as compared with that in the eumenorrheic

group (p = 0.010) [42]. Uterine peristalsis was unde-

tectable when the pain was severe or moderate [42]. The

decrease in myometrial signal intensity on T2-WI is the

result of the squeezing of the blood out of the myometrium,

while the thicker inner low-signal-intensity zone (JZ)

seems to reflect lower blood content in this area due to the

squeezing effect of the contractions [19, 42]. Decreased

uterine corpus size and severe endometrial distortion also

directly reflect the effects of myometrial contractility

aimed at discharging menstrual blood from the cavity. All

of these findings seemed to directly relate to the degree of

myometrial contraction.

While OCs were initially developed to prevent con-

ception, they are now widely used for the treatment of

primary dysmenorrhea in women [38]. Of the several

mechanisms reported in the pain relief of dysmenorrhea,

the effective reduction of prostaglandin (PG) production by

OCs is believed to be one of the most probable ones [38].

Then, the next question is as to how the MR findings are

observed in dysmenorrhea subjects with OCs users. The

results were opposite to those observed in dysmenorrhea

patients. In other words, endometrial distortion was sig-

nificantly less prominent and the subendometrial low-in-

tensity area was significantly thinner in the OCs group [43].

The uterine myometrial area tended to be larger in OCs

users compared to the controls. Also, the degree of pain

was significantly lower than in the control patients [43].

Ekström et al. reported a reduction in the intrauterine

pressure in OCs users compared to subjects not taking any

Fig. 4 Normal uterus of a 20-year-old subject. Serial images of

uterine peristalsis captured with a 3-s interval. a JZ at the area of

internal ostium shows a thicker and darker signal than that in other

areas. b, c The thick and dark JZ has moved with time and has

reached the fundus. d This signal change means that subtle

contraction of the subendometrial myometrium has occurred and

may help convey the sperm from the cervix to the fundus
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OCs. These MR findings are thought to reflect reduced

uterine contractility [44].

Uterine contractility and contraceptives [OCs

and intrauterine device (IUD)]

As mentioned above, OCs were initially developed to

prevent conception. Their mechanism of action resides in

the inhibition of ovulation through suppression of the basal

secretion level of follicle-stimulating hormone (FSH) and

luteinizing hormone (LH) [45]. OCs diminish the ability of

the pituitary gland to synthesize gonadotropin upon stim-

ulation by hypothalamic GnRH [45, 46]. These hormonal

changes affect uterine contractility and morphology.

Uterine peristalsis was markedly decreased in the OC users

down to about 1.0/min in mid-cycle compared to the nor-

mal uterus of 2.3/min during the periovulatory phase. This

is consistent with previous reports using TVUS [15, 47].

Suppression of peristalsis may have an adverse effect on

conception, possibly disturbing the upward transport of

sperm. As for the uterine morphology, the endometrium

and JZ were significantly thinner, and the myometrium was

thicker in the OC users compared to controls [15]. The

signal intensity of the myometrium and the cervical mucus

was also significantly higher in the OC users. All of these

findings reflect the histological findings, i.e., endometrial

atrophy and myometrial edema together with vasodilata-

tion and viscous cervical mucus [48, 49].

Another means of contraception is the use of IUDs,

although their mechanism is still debated. One reported

mechanism is the interference of IUDs with implantation of

the fertilized ovum, and another mechanism that has been

proposed is that IUDs exert a spermicidal effect via inhi-

bition of sperm transport [50, 51]. On TVUS, it has been

documented that there is a significant decrease in the wave

frequency of the cervix to fundus-directed uterine con-

tractions in women bearing IUD on mid-cycle [47]. The

same pattern was observed on MR imaging. Characteristic

waves during peri-ovulation period from cervix to fundus

(CF) was observed in very few subjects, but a fundo-cer-

vical (FC)-directed peristaltic wave was identified in four

out of 11 IUD-bearing subjects in contrast to only one of 12

subjects in the control group [52]. In addition, FC waves

extended through more than half of the thickness of the

myometrium [52]. We could at least say that this direction

of peristaltic waves was not supportive of sperm transport

but could be supportive of an attempt to expel the IUD

from the uterine cavity. The endometrium of IUD users is

known to release prostaglandins (PGs), especially PGE,

which induces strong contractions of the myometrium [53].

We speculated that strong FC waves represented contrac-

tions regulated by PGs, while subtle CF waves observed at

mid-cycle were regulated by estrogen [20].

Correlation with infertility problems

Infertility rates have seen an increasing trend, with

10–15 % of couples in the United States of America

diagnosed as infertile [54]. Endometriosis and fibroids

represents two of the most important causes of infertility.

Numerous other factors have been considered as potential

etiologies for infertility, including decreased ovarian

reserve, tubal injury/adhesion, uterine factors, and

immunologic aberrations [54].

The association between infertility and endometriosis is

complex and controversial. Although various mechanisms,

such as ovulatory dysfunction, immune system abnormal-

ities, pelvic scarring/adhesion, and intraperitoneal inflam-

mation, have been suggested, the precise mechanisms are

still obscure [55]. As for the relationship with uterine

peristalsis, Leyendecker and Kunz et al. reported hyper-

frequent peristalsis in patients with endometriosis com-

pared to control subjects in every menstrual phase based on

TVUS findings [56]. In addition, ‘‘dysperistalsis’’ is

observed in women presenting endometriosis, which might

lead to a reduction in uterine transport capacity [56, 57].

‘‘Dysperistalsis’’ is defined as contractions originating in

the middle portion of the uterus and spreading simultane-

ously to the fundus and the cervix, or contractions starting

simultaneously at different sites, creating a convulsive

appearance in uterine activity, with some waves vanishing

before reaching the uterine fundus [56]. On the contrary, on

MR imaging, uterine peristalsis was observed less fre-

quently during the periovulation phase [58]. There is a

potential relationship with the increased sustained con-

traction in endometriosis patients during this phase [58].

Although the exact effect of fibroids on peristalsis has

not been clearly established, it is possible that some forms

of fibroids, by either mechanical or functional means, may

suppress or disrupt normal peristaltic wave propagation in

the inner myometrium [59–61]. Nishino et al. reported that

submucosal fibroids produced focal movement or dys-

functional contraction, in an attempt to expel the fibroids

[59]. In a previous study including symptomatic fibroid

patients, candidate for uterine arterial embolization, uterine

peristalsis was significantly decreased in fibroid patients

compared to normal controls [61]. Peristalsis frequency in

fibroid patients was also lower than that of normal subjects.

However, there was no significant relationship between

fibroid characteristics—such as uterine volume, index

fibroid volume, index fibroid location—and fibroid number

in fibroid patients with or without peristalsis.

Transcatheter uterine artery embolization (UAE) is a

minimally invasive, safe, and effective treatment option for

patients with symptomatic uterine fibroids. The long-term

outcome for women undergoing UAE is comparable to that

for myomectomy and hysterectomy [62–64]. In 20 cases of
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fibroids patients who were scheduled for UAE, peristalsis

was observed in only 2–4 cases before UAE [65]. The

presence and frequency of uterine peristalsis also increased

after UAE, but significance was only found in the presence

of uterine peristalsis [65]. That said, peristalsis newly

emerged in six of the patient cases who underwent UAE.

Uterine volumes prior to UAE were significantly smaller in

these six cases in comparison with the remaining 14 cases,

though no significant difference was found in the reduction

rate of the uterus or fibroid volumes [65].

Gynecologist groups examined the uterine peristalsis of

patients with intramural fibroids during the mid-luteal

phase, in other words, the implantation period and most

scanty peristalsis phase. Their results showed that the

patients with a higher frequency of uterine peristalsis (C2

times/3 min) during the mid-luteal phase did not achieve

pregnancy compared to 10/29 patients in the low-frequency

group [66]. Therefore, high-frequency peristalsis during the

mid-luteal phase might be one of the causes of infertility

associated with intramural-type fibroids [66]. On the other

hand, myomectomy will lead to a favorable outcome in

these fibroids patients both in terms of uterine peristalsis

and fertility. Of 15 fibroid patients presenting hyperperi-

stalsis during the implantation phase, the frequency of

uterine peristalsis was normalized (0 or 1 time/3 min) in 14

of the patients [67]. In addition, six of the 15 patients

achieved pregnancy [67]. The presence of uterine fibroids

may induce abnormal uterine peristalsis in some patients,

leading to infertility, and myomectomy may thus improve

fertility in these patients [67].

Ijland et al. explored the relationship between uterine

peristalsis and fecundability in spontaneous menstrual

cycles using TVUS [68]. Their observations that fundo-

cervical peristaltic direction is more frequent in the infer-

tile group during the periovulatory phase agrees with our

MRI findings [69]. Uterine peristalsis during the in vitro

fertilization (IVF) cycle was reported to be more frequently

identified and prominent compared with a normal cycle,

according to a TVUS-based study [70, 71]. In addition,

Fanchin et al. reported that the fewer the uterine peristaltic

contraction, the higher the pregnancy rate after IVF-ET

even though the progressive decrease in uterine contrac-

tility, during the luteal phase, was observed in IVF-cycle

[72].

Conclusions

MR imaging allows the non-invasive visualization of the

changes undergone by the female reproductive organ under

the influence of hormonal stimuli, both morphologically

and functionally. Cine MR imaging offers the potential to

directly observe the alteration and impairment of uterine

functions in a variety of conditions and gynecologic

disorders.
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