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ABSTRACT
Purpose: Since their introduction, intrauterine devices (IUDs) have been associated with various
complications. A very rare complication is the perforation of the cervix by the strings of the IUD. The
purpose of the current study is to present a novel case of cervical perforation by the strings of a copper IUD
and to perform a systematic review of the literature.
Materials and methods: A 43-year-old female patient attended the gynecology clinic in order to remove
her copper IUD. Speculum examination revealed that both strings of the IUD had perforated the anterior
lip of the cervix. Management options were offered and the patient opted for a hysteroscopic removal.
We searched several electronic databases, including MEDLINE, Cochrane Library, Google Scholar, and
EBSCO, in order to find similar cases.
Results: The electronic search yielded 1 821 articles, of which eight were selected for inclusion. The mean
age of women was 35.37±7.781 (range 26-47) years. One woman (12.5%) was nulligravida, and three
women were multigravida (37.5%). Seven women (87.5%) were asymptomatic. Of all IUDs, three (37.5%)
were LNG-IUS and five (62.5%) contained copper.
Conclusions: Cervical perforation by the strings of the IUD is an extremely rare clinical entity. It is
generally asymptomatic and, in most cases, the strings of the IUD may be returned back to the endocervical
canal after surgical maneuvers.
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T

INTRODUCTION

he intrauterine device (IUD) is a widely
used method of contraception. It is reliable when inserted by professional
health providers (1). It is widely accep
ted that the use of IUD is increasingly
recommended and growing worldwide (2). Since
their introduction, intrauterine devices (IUDs)
have been related with severe but infrequent
complications such as uterine perforations, pelvic infections and migration into the peritoneal
cavity or adjacent organs (3). Cervical perforations have been mainly caused by the vertical
arm of the IUD, which can be seen protruding
through the cervical mucosa into one of the vagi
nal fornices (3, 4). Strings are essential components of the IUDs which ensure verification of
their presence in the uterus by inspecting or palpating the external cervical os. Strings assist in
the safe removal of the devices in office environment. The most commonly encountered pro
blems related to strings are the missing or lost
threads. The most frequent reasons for strings to
be missing include their retraction into the cervix
or uterus, translocation of the device by perforation and expulsion of the device (5).
Cervical perforation by the strings of an IUD is
a very rare complication, with only scarce reports
of cases caused by Copper and Lippes loop devices being found in the medical literature since
the end of the 1970s and early 1980s (6, 7).
The aim of the current study is to present a
novel case of cervical perforation by the strings
of a copper IUD and to perform a systematic review of the available literature regarding this rare
clinical condition. q
CASE REPORT

T

he patient, a 43-year-old gravida 3 para 3,
attended the family planning clinic in order
to remove her copper intrauterine device
(IUD)-Monalisa NTCU 380 Normal manufactured by Mona Lisa NV Belgium 2019 that had
been inserted 16 months ago, after having had a
first IUD inserted. The patient had a history of
three previous Cesarean sections and used a
copper IUD for four years. She complained from
headaches and galactorrhea, blood analysis exhi
bited high prolactin levels. Thus, the endocrino
logist recommended a MRI (magnetic resonance
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imaging) of the hypophysis in order to exclude a
possible prolactinoma. The patient expressed
the desire to have her coil removed in order to
undergo MRI, despite the fact that there was no
complication associated with undergoing MRI
and having an IUD at the same time. She atten
ded our gynecology clinic 14 days prior to exa
mination and underwent an annual check, including colposcopy-due to LGSIL (low grade
squamous intraepithelial lesion) detected in pap
smear, cervical swabs and transvaginal scan. A
colposcopy was accomplished and a cervical biopsy was obtained (it revealed LGSIL in pathology analysis); transvaginal scan showed an IUD
in situ with the strings protruding normally
through the cervical os (Figure 1). Two weeks later,
at the time of presentation for IUD removal, the
patient reported no symptoms. On speculum exa
mination, the observation of the cervix revealed
that both strings of the IUD had perforated the
anterior lip of the cervix at 2 o’clock, 15 mm left
from the cervical os (Figure 2). Transvaginal ultrasound revealed an IUD located properly in the
uterine cavity. The patient reported that she did
not expe
rience sexual contacts neither had
heavy physical duties during the past two weeks.
Management options were offered to her and
she opted for a hysteroscopic removal under
general anesthesia. The patient was placed in a
lithotomy position and local disinfection of the
vagina with povidone iodine was accomplished.
Diagnostic hysteroscopy with a 3 mm rigid hyste
roscope and 30o oblique view (Karl Storz, Tuttlingen, Germany) revealed the presence of an
IUD located correctly within the uterine cavity,
while the direction of the strings was noticed to
deviate left towards the cervical wall. A dilation
of the cervix was performed and removal of the
IUD with the use of a Foerster sponge forceps
was achieved. The IUD was intact and further
cavity observation revealed no signs of uterine
perforation; a small shallow gap on the anterior
wall due to IUD placement was observed. The
IUD was sent for culture analysis, which was
negative. Final transvaginal ultrasound examination exhibited a normal uterus. The woman recovered successfully with no further complains.
A written and signed informed consent for reporting this case was obtained from the patient.
The case report was written in accordance with
CARE (CAse REport) guidelines for writing a case
report https://www.care-statement.org/ (8). q
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tematic Reviews and Metaanalyses statement
(PRISMA-2020) http://prisma statement.org/prismastatement/flowdiagram.aspx (9). The referen
ces of selected articles were scrutinized for stu
dies not revealed by the initial electronic search.
Eligibility criteria
Only case reports that described perforation of
the cervix by the strings or threads of IUDs were
included in the present review. Studies reporting
perforation of the cervix or uterus and any other
pelvic organ by IUDs, and articles not written in
English as well as those that appeared as grey li
terature were all excluded from our review.
FIGURE 1. Normal positioning of the
IUD strings through cervical os two
weeks prior to identification of strings
through the cervical tissue

FIGURE 2. Perforation of cervix by the IUD strings
cervix at 2 o’clock, 15 mm left from the cervical os

MATERIAL AND METHODS

S

earch strategy
We searched several electronic databases, including MEDLINE (1950–2022), Cochrane Library (2004–2022), Google Scholar (2000–2022),
EBSCO (1984–2022), and no year or language
restrictions were imposed. The search included
the following medical subject headings (MeSH)
or keywords: ‘Cervical perforation’ AND
‘IUD’AND
‘Intrauterine
device’
AND
‘Strings’AND/OR ’Threads’. The last search was
updated on 22/02/2022. The flowchart diagram
of the present systematic review was drawn according to the Preferred Reporting Items for Sys-

Data extraction
Two authors (PP and CE) have independently extracted the clinical data, while DS and SZ
checked and tabulated the obtained information. PT checked the results and approved the
study. From each eligible study, we extracted and
tabulated on an Excel spreadsheet (v16.0-2016)
the following clinical items of the patients inclu
ded in the analysis: author and year, country and
city, setting of the study, patient’s age, gravidity,
patient symptoms, type of inserted IUD, the time
since IUD insertion, location of the area of cervical perforation, performance of ultrasound, interventions that were used and outcomes of the
case reports. We performed a quality assessment
of case reports according to CARE guidelines, as
previously mentioned (8). The purpose of the
CARE guidelines is to support an increased accuracy, transparency and usefulness of case reports as well as a decreased risk of bias. The
CARE checklist comprises 13 primary items: title,
key words, abstract, introduction, patient information, clinical findings, timeline, diagnostic assessment, therapeutic intervention, follow up
and outcomes, discussion, patient perspective
and informed consent. A series of histograms
were drawn to exhibit the quality assessment of
the 13 items that should be included when wri
ting a case report. The quality assessment of each
item was evaluated with a percentage scale from
0 to 100%.
Statistical analysis
We conducted a calculation of frequencies of
the extracted clinical items, mean numbers,
standard deviations (SD) and ranges. The ana
lysis was performed with the statistical package
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SPSS 23 (Statistical Package for the Social Scien
ces-Chicago 2015). q
RESULTS

T

FIGURE 3. Flowchart diagram of study selection in the systematic
review according to PRISMA 2020 statement: an updated guideline for
reporting systematic reviews

he initial electronic search yielded 1 821 re
levant articles which were extracted from
PubMed (n=35), Cochrane (n=1), Google
Scholar (n=1680), EBSCO (n=105). The
flowchart diagram of study selection is illustrated
in Figure 3. Further assessment and removal of
duplicate results led to the retrieval of 815 stu
dies. The extracted studies were scrutinized for
relevance and further assessment led to exclusion of 750 studies due to irrelevance with inclusion criteria, language restrictions and grey literature. Finally, eight articles were selected for
inclusion in the review, all case reports. In total,
eight patients were enrolled in the review. Articles dated from April of 1977 to October of
2018 and all of them were written in English
(6, 7, 10-15). q

TABLE 1. Summary of clinical data from
the case reports included in the systematic
review

IUD=intrauterine device, LNG-IUS=levonorgestrel-intrauterine system, mts=months, GA=general anesthesia
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CASE REPORTS

T

he clinical data from the case reports inclu
ded in the present systematic review are
summarised in Table 1. Four of the case reports
were from the UK (6, 11, 12, 15), one from the
USA (7), one from India (10), one from Turkey
(13) and one from Canada (14). All case reports
were conducted in university hospitals (6, 7, 10-14),
excepting one which was carried out in a district
hospital (15). The mean age of all women enrolled in the review was 35.37±7.781 SD
(range 26-47) years. All subjects were premenopausal; one woman (12.5%) was nulligravida
(14); three women were reported as multigravida (37.5%) (6, 13, 15). Seven women (87.5%)
were asymptomatic and scheduled for routine
check (6, 7, 10-13, 15); one woman (12.5%) attended the clinic for IUD removal due to hormone-related acne possibly elicited by LNG-IUS

(levonorgestrel-intrauterine system) (14). Of all
IUDs, three (37.5%) were LNG-IUS (levonor
gestrel-intrauterine system) (12-14), five (62.5%)
contained copper (6, 7, 10, 11, 15), one IUD
(12.5%) was Lippes loop (6) and another one
(12.5%) Gynefix (11).
The mean number of months since IUD insertion in the eight selected cases (100%) was
26.00±24.00 SD (range 1-72). The area of perforation was located in the anterior fornix in se
ven (87.5%) cases (6, 7, 11-14) and in the posterior fornix in one case (12.5%) (10). The distance
between cervical os and the area of string perforation was reported in seven case reports; the
mean distance was 9.78±4.94 mm SD (range
5-20 mm) (6, 7, 10, 12-15).
In five cases (62.5%), transvaginal ultrasound
(TVS) showed that the IUD was in situ (within the
uterine cavity) (10, 11, 13-15). In six (75%) cases,
the IUD was removed after cervical perforation

FIGURE 4. Poor quality was
detected in item 12 (Patient
perspective) with a percentage
of 100%, followed by items 1
and 13 (60%). Moreover, a low
quality (30%) was detected
in the items 5c, 5d (Patient
information), 9a (Therapeutic
intervention). In items
8d (Diagnostic assessment),
9c (Therapeutic intervention),
and 10a, 10c (Follow up and
outcomes), a low quality of
only 20% was found. A high
quality (100%) was noted in the
following items: Key words,
Abstract, Introduction, Patient
information, Clinical findings,
Timeline, and Diagnostic
assessment

Maedica

A Journal of Clinical Medicine, Volume 17, No. 3, 2022 703

Perforation of the Cervix and IUD Strings
(6, 7, 10, 12, 14, 15) and in three (37.5%) cases,
the IUD remained in situ with the strings returned back at the cervical os (11-13). In one
case (12.5%), the IUD was removed and replaced with a new one (12). General anesthesia
and cervical dilation were performed in one case
(12.5%) (15).
Quality of case reports
The quality of case reports was performed according to the criteria of CARE guidelines (8).
CARE criteria consist of 13 items, as shown in
Figure 4.
Strengths and limitations
The current study is the first systematic review of
this condition. We endeavored to present this
study in a detailed manner. However, we have to
support the fact that every study may exhibit
strengths and limitations. The strength is the systematic review which offers descriptive clinical
information about this rare condition from dif
ferent studies. The limitation is the small number
of studies included in the present review, which
is limited to eight, and of course their quality, all
of them being case reports. Another limitation is
the lack of study homogeneity, with different
types of IUDS being reported in each case – this
may lead to bias regarding to which IUD may
lead to incidental cervical perforation by its
strings. Another limitation is the lack of clinical
information in the section of patient perspective
on their treatment, as shown after CARE assessment of case reports. q
DISCUSSION

T

his is the ninth reported case of cervical perforation by the strings of IUD in the international literature and the first to be removed with
the use of hysteroscopy. Hysteroscopy was used
for diagnostic purposes. Our systematic review
shows that the phenomenon of cervical perforation by the strings of IUD is an asymptomatic
clinical entity without local irritating effects.
Cervical perforation was reported more often
in Copper IUDs (62.5%) (6, 7, 11-14) vs LNG-IUS
(37.5%) (12-14). Perforation of the anterior cervical fornix is the most common place where the
strings have been located (6, 7, 11-14). In our
case, it was incidentally diagnosed two weeks after the last clinical examination. Cervical perfora-
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tion may be diagnosed 26 months after insertion
as it was found in our analysis. The incidence of
cervical perforation from IUDs ranges from 0.2
to 1.3% (16).
In a study conducted by Barnett et al (17) on
a cohort of 61,448 women who were followed
for 12 months, the overall perforation rate was
2.1 per 1 000 insertions (95% CI 1.6–2.8) for
LNG-IUS users (40 + 19 perforations/27,630 insertions) and 1.6 per 1 000 insertions (95% CI
0.9–2.5) for copper-IUD users (14 + 4 perforations/11,379 insertions).
We tried to find answers to the following
questions: what is the pathophysiological me
chanism that leads to this phenomenon, how are
the strings transferred from the cervical os and
how do they perforate the cervical tissue?
According to a hypothesis reported by
Gbolade (13), it is unlikely that the iron oxide
and polyethylene composition of the strings of
levonorgestrel-releasing intrauterine systems
makes them sufficiently rigid to perforate the
cervical lip. Thus, the two most plausible explanations for this occurrence are the development
of a fistulous tract caused by the single-toothed
tenaculum used at the time of insertion, provi
ding a canal for the string(s), or a cervical laceration (13). The author suggests that less traumatical forceps such as such as Teales curved
vulsellum (3:4 teeth) should be used for the insertion of IUDs; however, he mentioned that no
trauma was caused in the cervix during the insertion in his case (13); similarly, in our case we did
not record any trauma at the time of insertion.
Another scenario is the following: the mechanism whereby the threads of an intrauterine contraceptive appear to have perforated the cervix
may result from their penetrating the epithelium
(and the stroma) like setons (which have been
used for more than 2 000 years to treat fistulae)
and then working their way through the tissue.
When a thread or a thin tube is passed through a
fistulous tract and then tied to form a loop which
is tightened at intervals, it will progressively cut
through tissue while, simultaneously, the divided
tissue behind it heals, resulting in the release of
the seton (13).
What is the management of this condition? In
general, it is advisable to return the strings back
to the endocervical canal via the use of several
instruments. Clearly, ultrasound will define the
correct positioning of IUDs in the uterine cavity,
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so every intervention should be done under sonographic guidance.
Our review showed that in five cases (62.5%)
the IUD was correctly positioned. When there is
no feasible return of the strings into the canal
and there is a suspicion of penetration by the
IUD, removal should be utilized via office or
conventional hysteroscopy.
Our review has limitations due to the small
number of included case reports. However, it is
the first systematic review of the literature addressing this particular issue. q
CONCLUSION

C

ervical perforation by the strings of an IUD is
an extremely rare clinical entity. In general, it
is asymptomatic and affects the anterior lip of the
cervix. It mainly occurs in multigravida women
and may be diagnosed after two years since the
initial insertion. It may cause frustration to both
the clinical professional and patient. The pathogenesis of this phenomenon is not completely

explained and more studies are further needed.
In most cases, the strings may be successfully returned back to the endocervical canal. q
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