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Abstract

Purpose: Most imaged foreign bodies of the female reproductive tract are intentionally placed, either by a
medical professional or the patient herself. In many cases, these are reported as incidental findings, but
occasionally studies are ordered specifically to locate wayward devices or assess for complications related to
them. This requires radiologists to be able to correctly identify a wide range of foreign bodies, recognize their
expected location, and assess for any associated complications. The purpose of this article is to familiarize
the reader with a variety of foreign bodies and their usual positions in the female reproductive tract as well
as their associated complications, if any.

Methods: A search was performed of our institutional database, Montage, to find examples of frequently
encountered foreign bodies of the external genitalia, vagina, cervix, uterus, and fallopian tubes in their
expected positions. Further searches were made to illustrate common complications related to each.
Results: Imaging of foreign bodies including external genital piercings, tampons, menstrual cups, pessaries,
contraceptive rings, brachytherapy applicators, intra uterine contraceptive devices, and internal and external
tubal closure devices were compiled across multiple modalities including x-ray, CT, MRI, and ultrasound.
Complications including migration, perforation, and infection were reviewed.

Conclusion: Foreign bodies of the female reproductive tract are ubiquitous and should be readily recognized
by radiologists. Comprehensive evaluation includes assessment for correct location and device-related
complications.
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or assess for complications related to them. This
requires radiologists to be able to correctly
identify a wide range of foreign bodies,
recognize their expected location, and assess

Introduction

Most imaged foreign bodies of the female

reproductive tract are intentionally placed,
either by a medical professional or the patient
herself. In many cases, these are reported as
incidental findings, but occasionally studies are
ordered specifically to locate wayward devices

for any associated complications. The purpose
of this article is to familiarize the reader with a
variety of foreign bodies and their usual
positions in the female reproductive tract as
well as their associated complications, if any.
The appearance of a range of foreign bodies,
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including external genital piercings, tampons,
menstrual cups, pessaries, contraceptive rings,
brachytherapy applicators, intrauterine
contraceptive devices, and internal and external
tubal closure devices, across multiple
modalities including x-ray, CT, MRI, and
ultrasound are described below.

External Genitalia

Genital piercing is undertaken for a variety of
reasons: aesthetic, ethnic expression, and in
some cases, as form of self-mutilation or body
modification [1]. Genital piercing in women
usually occurs in the soft tissues surrounding
the vagina such as the clitoral hood, inner labia,
and outer labia [2]. Piercings of the clitoris
itself or perineal area are less common [1]. The
jewelry used in such piercings is usually
composed of a radiopaque material such as
stainless steel or gold and may appear circular
(ring, hoop) or linear (stud, barbell) in shape
[2]. Genital piercings can here be seen as
incidental findings on hip radiographs (Figure
1a,b). Complications arising from genital
piercings include infection, keloid formation,
and interference with barrier contraceptive use
[1,2].

Figure 1: Linear, barbell shaped (a) and ring
shaped (b) genital piercings.

Vagina/Cervix

The first commercially marketed tampons
became available in the 1930s, and were based

on a Colorado physician’s design of surgical
cotton with an accompanying cardboard
applicator [3]. The purpose of a tampon is to
absorb blood during menstruation, and so after
placement a tampon will conform to the shape
of the vaginal canal. They appear radiolucent on
x-ray and CT, due to air trapped within the
fibers of the tampon (Figure 2a,b). On MRI,
tampons appear hypointense on both T1 and T2
weighted MRI images, again due to trapped air
(Figure 2c,d). Blooming artifact (increase in
hypointensity) can be seen on in-phase
compared to out-of-phase images (when in-
phase images are acquired with a longer echo
time), as susceptibility artifact from the trapped
air is more apparent with the longer echo times
(Figure 2e,f). The most feared complication of
tampon use is toxic shock syndrome [4].

Figure 2: Air trapped within tampon fibers
causes a radiolucent appearance on x-ray (a)
and CT (b). Tampons appear hypointense on T1
(c) and T2 (d) weighted MRI, again due to
trapped air.  Blooming  (increase in
hypointensity) can be seen on the in-phase (e)
compared to out-of-phase images (f).

Menstrual cups have recently gained popularity
as alternative to tampon use, despite becoming
commercially available around the same time as
tampons [5]. Modern menstrual cups tend to be
made of a pliable plastic, and are inserted in a
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similar fashion to tampons. They function by
catching menses in a small reservoir. The cup
can then be removed, emptied, cleaned, and
replaced. The expected location of a menstrual
cup is within the vagina, with the wide end
surrounding the cervix and the handle near the
introitus. On x-ray and CT, it appears as a high-
attenuation, cup-shaped structure (Figure 3a,b).
The area between the cup and the cervix may
appear lucent due to trapped air, or may contain
an air-fluid level if menses are present. On T1-
weighted MRI sequences, it appears as a
hypointense, cup-shaped structure (Figure 3c).
Complications of menstrual cup placement are
radiographically occult, and include cramping
and leakage [5].

Figure 3: A menstrual cup appears as a high-
attenuation, cup-shaped structure (arrow) with
gas between the cup and the cervix (asterix) on
x-ray (a) and CT (b). It appears hypointense on
T1-weighted MRI (c).

Pessaries are devices used to alleviate pelvic
organ prolapse by mechanical means, and have
been in use since the time of Hippocrates [6].
They remain a popular option for patients who
are either unwilling or unable to undergo
surgery [7]. Pessaries come in a variety of
shapes and sizes, based on whether they are
used to treat uterine prolapse, stress urinary
incontinence, cystocele, or some combination
[8]. The most commonly prescribed of these are
the ring, donut, and Gelhorn pessaries, which
are used to treat mild to moderate uterine
prolapse [7,8]. Once placed, they are located
within the vagina, adjacent to the cervix. Most
pessary variants encircle the cervix, resting in
the vaginal fornixes. Pessaries are usually
composed of silicone and appear as high-

attenuation structures on x-ray and CT (Figure
4a,b,d,e,g,h). In the case of ring- and Gelhorn-
type pessaries, perforations in the body of the
pessary may contain air and appear lucent. In
the case of the donut-type pessary, the core may
appear lucent. On ultrasound, ring- and donut-
type pessaries appear as anechoic structures
surrounded by an echogenic rim directly
underneath a transvaginal probe (Figure 4f).
Pessaries appear hypointense on both T1 and
T2 weighted images (Figure 4c). Common
complications of pessary use include
discomfort, vaginal discharge, bleeding, and
constipation [9]. Rarely, more severe
complications can arise. There have been
multiple case reports of neglected pessaries
eroding through the vaginal wall and causing
vesicovaginal or rectovaginal fistulas, requiring
surgical removal (Figure 4i) [10,11].

Figure 4:. Ring pessary on x-ray (a), CT (b),
and T1-weighted MRI (c); Donut pessary on x-
ray (d), CT (e), and transvaginal ultrasound (f);
Gelhorn pessary on x-ray (g) and CT (h);
Sagittal T2-weighted MR image of Gelhorn
pessary (arrow) eroding into bladder (B) and
rectum (R) (i).

Contraceptive vaginal rings are thin, flexible
devices that, after insertion into the vagina,
release ethinyl estradiol and etonogestrel in a
controlled manner. Their efficacy and
tolerability are similar to that of combined oral
contraceptives (COCs) [12]. Unlike COCs,
however, they are exchanged monthly by the
patient at home. Their expected location is
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therefore anywhere within the vagina,
depending on user placement. On ultrasound
and CT, contraceptive rings appear as thin,
anechoic or hypodense structures, respectively
(Figure 5a-d). Contraceptive rings also appear
hypointense on both T1- and T2- weighted MRI
(Figure 5e,f). The major complication of
contraceptive ring placement is expulsion;
however, there have been several case reports
of inadvertent placement into the bladder [13-
14].

Figure 5: Contraceptive ring on ultrasound (a,
b), CT (c, d) and T1- (e) and T2- (f) weighted
images.

Brachytherapy applicators are used in
combination with external beam radiation
therapy and/or chemotherapy to deliver high
doses of radiation to cervical cancer tumors
[15]. Applicators may be placed using an
intracavitary or interstitial approach, or a
combination of the two. Intracavitary
brachytherapy is most commonly used [15]. In
this setup, an intrauterine tube, called a tandem,
is passed through the vagina and cervix into the
uterus to the level of the fundus. Two
colopostats (ovoids) are then placed in the
lateral vaginal fornices, on either side of the
cervix; together, this is referred to as a tandem
and ovoid (T & O) configuration. Alternatively,

a ring may be used to encircle the cervix; in this
case the configuration is called tandem and ring
(T & R) (Figure 6a). Intracavitary
brachytherapy is usually employed when tumor
location and size permits the appropriate
placement of a T & O or T & R configuration,
such that the area reached by radiation will
entirely encompass the tumor [15]. If the tumor
is large or intracavitary applicators cannot be
appropriately positioned, interstitial
brachytherapy may be considered [15]. In
interstitial brachytherapy, multiple applicators
are passed directly into affected tissues using a
transperineal template. This allows for more
flexible delivery of radiation to encompass a
larger area of disease (Figure 6b). The most
severe complication of a misplaced
brachytherapy applicator is unintentional
radiation delivery to surrounding tissues,
including the rectum and bladder. Improper
positioning my also result in an insufficient
radiation dose to targeted tissues [15]. To this
end, an MRI or CT scan is usually performed
after applicator insertion for treatment planning
[16].

Figure 6: T1 weighted MR images of
intracavitary (a) and interstitial (b) approach
brachytherapy applicators.

Uterus

Intrauterine devices (IUDs) are reversible,
highly effective forms of contraception used by
approximately 14% of women worldwide [17].
IUDs can be broadly classified into 2 types:
copper, non-hormonal devices, and hormonal
devices that release a Ilow dose of
levonorgestrel [18]. There are a variety of IUD
shapes, including T-framed, U-framed,
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frameless, and ring-shaped. The most
frequently used type of IUD varies from
country to country: in the US, T-framed devices
are most common (Figure 7a-f), while in China,
stainless steel rings are most common (Figure
79-1) [17]. Devices such as the Dalkon Shield
and Lippe’s Loop are no longer actively in use,
but may still occasionally be seen in an older
patient (Figure 7j,k) [19]. IUDs generally
appear as high-attenuation structures on x-ray
and CT, hyperechoic on ultrasound imaging,
and hypointense on T1- and T2-weighted MRI.

The correct location for an IUD is entirely
within the endometrial cavity [18]. In the case
of T-framed IUDs, the arms of the “T” should
be at the fundus, with the stem ending above the
internal cervical os [18]. Strings, used for IUD
retrieval, exit the external cervical os and
terminate in the vagina [18]. The most common
complication of IUDs is displacement, where
the position of the IUD shifts within the
endometrial cavity [20]. This affects up to 25%
of women using IUDs, and is associated with
decreased contraceptive efficacy and an
increased likelihood of expulsion. Uterine
expulsion, where the IUD moves through the
cervix into the vagina, occurs in approximately
3-10% of 1UD users [20,21]. Partial expulsion
may also occur, and is more common younger
women (ages 13-19) [22]. As contraceptive
efficacy of the IUD depends on correct
placement within the endometrial cavity, users
with an expelled or partially expelled IUD are
at risk of pregnancy. However, even with a
correctly-positioned 1UD in place, pregnancy
can occur in up to 1% of users [22]. Another
complication of 1UD use is embedment, where
the device erodes into the uterine endometrium
and myometrium, but does not perforate the
serosa [20]. This occurs in up to 18% of users
[20,23]. Treatment includes antibiotics and
removal of the device, by surgical hysteroscopy
if necessary [24]. The most severe complication
of IUD use, complete perforation, is also the
rarest, occurring in approximately 0.1% of
users [20,25]. In this case, the device penetrates
the endometrium, myometrium, and serosa, and
may escape the uterus to float freely within the
peritoneal cavity (Figure 7f). Management

includes antibiotics and surgical removal
[20,24].

Figure 7: Appropriately positioned T-framed
IUD with stem seen completely within the
endometrial cavity on sagittal ultrasound (a)
and with arms at the fundus on transverse
ultrasound (b); position is confirmed with 3D
rendering (c). T-framed IUD within the pelvis
on x-ray (d) and within the uterus on CT (e).
Complete perforation with intraperitoneal T-
framed 1UD adjacent to the right side of the
uterus (asterix) on hysterosalpingogram (f).
Ring-shaped 1UD within the pelvis on x-ray (g)
and appropriately positioned completely within
the endometrial cavity on transverse ultrasound
(h) and 3D rendering (i). Lippe’s Loop IUD
within the pelvis on x-ray (j) and within the
uterus on CT (K).

In general, the imaging approach to a missing
1UD begins with ultrasound evaluation to assess
intrauterine placement [20,24]. If embedment is
noted, the IUD should be removed. If
perforation is detected, with a portion of the
IUD outside the uterus, cross-sectional imaging
such as CT or MRI of the abdomen and pelvis
may be considered for further localization
[20,24]. Similarly, if the device is not seen
within the uterus on ultrasound, but appears to
be extra-uterine on plain radiographs, cross-
sectional imaging may be helpful [20,24]. If the
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device cannot be identified on ultrasound or
plain radiographs, complete expulsion may be
assumed [20,24].

Fallopian Tubes

Tubal sterilization is a permanent form of birth
control that can be achieved in multiple ways.
Laparoscopic electrocoagulation, using either a
unipolar or bipolar approach, results in the
removal of several centimeters of the fallopian
tube at the level of the isthmus [26]. The
Pomeroy method of ligation involves tying a
suture around a loop of fallopian tube, then
severing the encircled segment. Salpingectomy
or partial salpingectomy may also be
performed. These methods of sterilization are
largely radiographically occult. By contrast,
laparoscopic placement of silicone rings
impregnated with barium sulfate (tubal ring) or
tubal ligation clips, either silicone-lined
titanium clips (Filshie Clip) or toothed clips
locked with a stainless steel spring (variously
referred to as spring, Hulka, or Wolf clips)
across the isthmic portions of the fallopian
tubes may be seen radiographically (Figure 8a-
d) [26-28]. On MRI, tubal ligation clips cause
susceptibility artifact and are usually not well
seen.

The most severe complications of laparoscopic
tubal ligation tend to occur during or
immediately after the procedure, and are related
to general anesthesia or the laparoscopic
approach [29]. Post-procedurally, infections of
the pelvic organs or the wound itself have been
reported but appear to be uncommon, occurring
in less than 1% of women [29-30].
Complications occurring more frequently after
Filshie clip or tubal ring placement include
migration and mesosalpingeal injuries,
respectively, and are also rare [27,31]. Filshie
clip migration (Figure 8e,f) has an incidence of
0.1-0.6% [27,31], and in several cases
expulsion through the rectum, urethra, or
vagina has been reported [27]. Mesosalpingeal
and tubal injuries more commonly occur with
tubal ring placement, a finding that has been
attributed to the method of ring placement: a
loop approximately 2 cm of fallopian tube is

drawn through the ring, which can result in
tubal transection or mesosalpingeal hematoma
[27]. Unplanned pregnancy occurs equally,
albeit rarely, after tubal ring or clip placement
(1.7 per 1000 women) [27]. Ectopic pregnancy
can also occur after all methods of tubal
sterilization, at a vrate of 2.4-2.9/1000
procedures [32].

Figure 8: Tubal rings in expected location
within the pelvis on x-ray (a) and CT (b).
Appropriately positioned toothed clips locked
with a stainless steel spring, variously referred
to as spring, Hulka, or Wolf clips, on x-ray (c)
and CT (d). Filshie clip migration into the
peritoneal cavity on axial (e) and coronal (f) CT
images.

By contrast to the laparoscopic or
minilaparotomy methods described above,
transcervical placement of micro-inserts into
the proximal portion of the fallopian tubes
utilizes a hysteroscopic approach. Once placed,
the micro-inserts generate local fibrosis within
the fallopian tubes, resulting in occlusion and
thus sterilization [33-34]. Composed of
titanium, stainless steel, and nickel, micro-
inserts are approximately 4 cm in length and
resemble a coiled spring [34,35]. They are
visible on plain radiographs and CT images, as
well as pelvic ultrasound, as optimal placement
of the device results in a small portion
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protruding from the tubal ostium into the uterus
(Figure 9a-c) [33,35,36]. After micro-insert
placement, a follow up hysterosalpingogram
(HSG) should be obtained 90 days later to
ensure complete tubal occlusion by fibrosis
[37,38]. During the intervening time, women
using the device are counseled to continue an
alternate form of contraception [33]. If the 90
day HSG shows total occlusion, backup
contraception can be stopped; if tubal patency
is maintained, then the alternate form of
contraception should be continued and the
patient should return for another HSG in 6
months (Figure 9d,f) [33,37].

The complications following micro-insert
placement are rare, but include chronic pain,
infection, nickel allergy, malpositioning
(including device migration and expulsion),
and unintended pregnancy [39,41]. Device
migration into the abdomen is particularly rare,
occurring in only 0.04-0.1% of users (Figure
9e) [39,41,42]. In most cases, intra-abdominal
migration is asymptomatic. Laparoscopic
removal of the device(s) may be considered,
however, as there have been several reports of
serious complications, including  bowel
obstruction  or  perforation  [33,39,42].
Unintended pregnancy after micro-insert
placement is also uncommon, affecting
approximately 0.25% of users after 5 years of
follow up [43]. Findings from multiple studies
suggest that most of these pregnancies are
either already present at the time of device
placement, due to lack of backup contraception
during the 90 days following placement, or the
result of missed or inaccurate follow up
imaging [39,44].

Figure 9: Micro-inserts in expected location
within the pelvis on x-ray (a) and CT (b).
Sagittal ultrasound image shows a small portion
of the micro-insert visible within the uterus (c).
Hysterosalpingogram demonstrating complete
occlusion of the Fallopian tubes, with no
spillage of intra-uterine contrast into the
peritoneal cavity (d). Micro-insert migration on
x-ray (e). Failed occlusion of the left Fallopian
tube with free spillage of contrast into the
peritoneal cavity (f).

Other

Occasionally, foreign bodies are found in the
female reproductive tract (usually the vagina)
that do not serve a medical or personal care
purpose (Figure 10). These objects vary widely,
ranging from bottle caps to illicit drugs [45].
They are most frequently seen in children, but
may also be present in adults who are mentally
incompetent, seeking sexual pleasure, or who
are simply curious [46]. The most common
complication of a long-retained vaginal foreign
body is excessive vaginal discharge, which may
be foul-smelling or blood-tinged [45,47]. In a
young girl who has not inserted the object
herself, sexual abuse must be considered [47].
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Figure 10: Spring that was self-inserted into
the vagina.

Conclusion

Foreign bodies of the female reproductive tract
are ubiquitous and should be readily recognized
by radiologists. Their appearance on x-ray, CT,
MRI, and ultrasound images varies widely,
based on each object’s composition. External
genital piercings may be seen in the soft tissues
surrounding the vagina such as the clitoral
hood, inner labia, and outer labia, and appear
radiopaque on x-ray and CT imaging. Tampons,
menstrual cups, pessaries, contraceptive rings,
and brachytherapy applicators may all be seen
in the vagina, in some cases abutting or passing
through the cervix. Trapped air within tampon
fibers appears radiolucent on x-ray and CT,
hypointense on both T1 and T2 weighted MR,
and demonstrates blooming on images obtained
with longer echo times. Menstrual cups,
composed of pliable plastic, appear as high-
attenuation structures on x-ray and CT and
hypointense structures on T1-weighted MRI
sequences. Pessaries are usually composed of
silicone and appear high-attenuation on x-ray
and CT, as anechoic structures surrounded by
an echogenic rim on ultrasound, and
hypointense on both T1 and T2 weighted
images. On ultrasound and CT, contraceptive

rings appear as thin, anechoic or hypodense
structures, respectively; on both T1- and T2-
weighted MRI they appear hypointense.
Brachytherapy applicators can be placed in
several different configurations, and have a
complex appearance on both CT and MRI.
IUDs should be located entirely within the
endometrial cavity, and appear high-attenuation
on x-ray and CT, hyperechoic on ultrasound
imaging, and hypointense on T1- and T2-
weighted MRI. Tubal closure devices,
including rings, clips, and micro-inserts, should
be centered in the isthmic portions of the
fallopian tubes bilaterally, and appear high-
attenuation on x-ray and CT, as well as
hyperechoic on ultrasound imaging.

Comprehensive evaluation of foreign bodies
includes assessment for correct location and
device-related complications. Complications of
genital piercings, tampons, and menstrual cups
are largely radiographically occult. Pessaries,
when left in place for long periods of time, can
erode through the vaginal walls creating
vesicovaginal or rectovaginal fistulas. Several
cases of contraceptive rings accidentally placed
into the urinary bladder have been reported.
Suspected partial expulsion, embedment, or
complete perforation of an IUD may be further
worked up with a combination of ultrasound, x-
ray, and/or cross-sectional imaging. Migration
is a rare complication of both tubal ligation
clips and micro-inserts, and can be seen on x-
ray and CT images.
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