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Abstract: It’s been 100 years since the first intrauterine device (IUD) was invented in Germany in 1920. IUDS are widely favored by
women of childbearing age for their efficiency, convenience, cheapness, and variety of materials. According to incomplete statistics,
about 26 million people worldwide will need to have their IUDS removed from 2015 to 2025 alone. With such a large case base, we
have to pay attention to the safety of IUD removal. There are few international guidelines on IUD placement and removal. Therefore,
this paper will report a case of uterine artery rupture caused by ring removal, and discuss the important steps of ring removal surgery,
so as to enhance the attention of physicians to the standard and safety of ring removal and improve the quality of medical treatment.
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Introduction
Since the introduction of the intrauterine device (IUD) in the previous century, it has been a popular method of
contraception given its high efficiency, convenience, low cost, and long-term effectiveness. It is a long-acting reversible
contraceptive (LARC) and one of the most effective and safest contraceptive methods,1 and almost all women are
suitable for IUDs.2 Copper-containing IUDs can last 10–12 years, while levonorgestrel-releasing IUDs last between 3
and 7 years.3 IUDs can also serve as good delivery carriers, delivering drugs precisely to the endometrium. When used as
a progesterone carrier, it is effective in the treatment of endometrial cancer and abnormal uterine bleeding. The use of
intrauterine IUDs has increased dramatically in the past 30 years, with 20% of women of childbearing age worldwide
choosing IUD as a method of contraception, the article reported.4 Although previous data have shown that IUD-related
procedures are easy and complications during IUD insertion and removal are extremely rare5,6 such a high volume of use
makes it essential to be vigilant about the complications and potential risks associated with their installation and removal.
Common complications include pain,7 induced abortion syndrome caused by cervical, traction tissue damage from
improper manipulation, bleeding, and intrauterine infection. We report herein a case of uterine artery rupture caused by
IUD removal and describe our experience and propose some ideas for IUD removal. The IUD was not removed for fear
of secondary damage if it was forcibly removed again. The patient provided informed consent to publish this report.

Case Study
A 47-year-old woman was admitted to our hospital because of a vaginal bleeding for 4 h after IUD removal.

The patient had a regular 30-day menstruation cycle, with menstruation lasting approximately 7 days; the menstrual
volume was medium. There was no history of dysmenorrhea. The patient’s last menstrual period was on 26 March, 2021,
at which time she had profuse dark-colored dripping for 17 days, but no abdominal pain. She was admitted to a local
hospital, where her bleeding was suspected to have been caused by the IUD. So she was administered oral hemostatic
agents and anti-inflammatory drugs and plans to remove the IUD once the bleeding ceased. The patient refused to take
hemostatic agents and anti-inflammatory drugs and underwent IUD removal directly in the local hospital. There was
massive vaginal bleeding with red color and spray shape during the IUD removal. She was given gauze filling,
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misoprostol 2 tablets to the anus, and intravenous drip support treatment. The patient was referred to our hospital for
further treatment and was admitted to the outpatient department for acute hemorrhagic anemia. In the course of the
disease, the patient presents with acute symptoms and lethargy.

Medical History
The patient had no underlying disease or infection or endemic areas of life history. In 2011, lithotomy was performed to
treat ureteral stones.

Personal and Family History
The patient had no personal or family history of other illnesses.

Physical Examination
Gynecological examination:

● Vulva: delivered;

● Vagina: smooth, bleeding heavily bright red;

● Cervix: mild erosion;

● Uterine body: anterior enlargement such as pregnant 50 days of size, gentle tenderness;

● Attachments: bilateral attachments are not abnormal.

Laboratory examination:

● The hemoglobin (Hb) level was 90 g/L; red blood cell (RBC) count was 3.63×1012/L; hematocrit (HCT) was
29.0%; mean corpuscular hemoglobin (MCH) was 24.8 pg; and mean corpusular hemoglobin concentration
(MCHC) was 310 g/L.

Imaging
An ultrasound was performed in our hospital. The uterus measured 65×44×45 mm and showed normal uterine
morphology. We observed homogeneous endometrial echogenicity, endometrial line in the middle, endometrial line
thickness of 6 mm, and no obvious abnormal blood flow on color Doppler flow imaging (CDFI). A strong echo of the
IUD could be seen be seen in the uterine cavity, and the IUD position was normal. The lower part of the uterine cavity
was separated for 9 mm. No abnormal echo was observed in the left accessory, and a liquid dark area of 23×20 mm was
observed in the right accessory, with a clear boundary and fair ultrasound transmission. The pelvic cavity was
characterized by a dark, fluid-filled area measuring 15 mm anterior and posterior diameter.

The final diagnosis was uterine artery rupture.

Interventions
After admission, according to the medical history and physical examination, ECG monitoring was immediately
performed, two venous routes were established, hemostasis was performed by intravenous oxytocin drip, and a large
gauze used to fill the vagina and apply pressure to stop the bleeding. 20 minutes later a repeat gynecological examination
showed considerable bright red bleeding; hence, the big gauze was removed and replaced with five small gauze stuffing
pieces. Because the estimated blood loss was nearly 1500 mL, cross matching was completed and 1.5 units of leucocyte-
poor irradiated red blood cells was injected. In the meantime, the preoperative preparation was completed and UAE was
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performed under general anesthesia. Intraoperative angiography of the left common iliac artery showed significant
extravasation of contrast media in the uterine artery. After the introduction of 3F microcatheterization, gelatin sponge
embolization was performed, but the effect was not good. Then three COOK (Cook Medical Holdings LLC, USA)
microspring coils with diameter of 3 mm were embolized, and three gelatin sponge strips with a diameter of 1×1×10 mm
were re-embolized. The operation was completed. The results of preoperative angiography are shown in Figure 1, and
those of postoperative angiography are shown in Figure 2. The equipment for interventional surgery was from SIEMENS
Healthineers Artis Q ceiling. Correction of anemia and anti-inflammatory therapy were provided after surgery. Blood
routine examination postoperative first day showed an RBC count of 2.27×1012/L and Hb level of 61 g/L. Irradiated
white erythrocytes (2 units) was again given. On day 5 of the operation, the patient’s Hb increased to 80 g/L. Because she
had no further complaints or discomfort, she was discharged.

Follow-Up
The patient’s postoperative condition was unremarkable.

Discussion
With the wide acceptance and application of IUDs, the number of IUD removals has also increased significantly. This has
led to concerns over its safety. To ensure patient safety and reduce operational complications, it is paramount to have
a set of standardized and scientific surgical procedures to reduce the incidence of IUD removal-related complications.
However, there is no comprehensive guide for a standardized protocol for IUD removal. Hence, we reported this case of
uterine artery rupture after IUD removal and summarized our experience, hoping to improve the development of this
technology. The indications for removal of the contraceptive IUD are as follows: 1) the contraceptive IUD reaches
reached its expiry; 2) the contraceptive method has changed; and/or 3) the clinician thinks that removal is necessary.
Contraindications are: severe pelvic inflammation. In women of childbearing age, the time to removal the IUD should be
3–7 days after menstruation has ceased. At this time, the endometrium is relatively thin, which can reduce the possibility
of bleeding and endometrial malignancy, and also prevent pregnancy. As women get older, ovarian function declines,
vaginal and cervical epithelium atrophy, elasticity is reduced or even disappears, the uterus shrinks and becomes smaller,
the cervix stiffens and loses elasticity,8 the tissue becomes fragile, and consequently, IUD removal becomes more

Figure 1 Preoperative angiography results. There is marked extravasation of uterine artery contrast.
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difficult. The traditional time for perimenopausal women is 6 months to 1 year after menopause. However, Mengxia
showed that uterine shrinkage occurs before menopause. Therefore, to prevent uterine deformation, the IUD should be
removed after perimenopausal stability, rather than after menopause.9 The IUD is more difficult to remove in post-
menopausal women than in premenopausal women, and a short course of estrogen replacement therapy is recommended
before removal of the IUD if it is removed long after menopause, which increases the risk of surgery.10 Based on our
clinical experience, women should removal IUDs within 1 year when they reach menopause. It is a more appropriate
time to avoid pregnancy and has relatively few operational risks. Cervical conditions should be evaluated before IUD
removal. For patients with poor cervical conditions, 50 µg of vaginal misoprostol can be administered the night before
surgery to reduce intraoperative pain and the incidence of cervical tears. Use of tentacles during surgery. Misoprostol
does not alter the angle of the cervical canal, but works by softening the cervix, and the dose of misoprostol used has few
side effects and does not overdilate the cervix.11,12 Before IUD removal, a detailed medical history should be taken to
understand basic information regarding the patient’s IUD (eg, IUD types). Zhao’s doctoral thesis showed that among
round, V-shaped, uterine, T-shaped, and other types of IUDs, the difficulty rate of round IUDs was the highest, followed
by V-shaped ones; uterine IUDs were the easiest to remove. The differences among various types was statistically
significant (P<0.05).13 At the same time, imaging examination should be clarified to understand the intrauterine state of
the contraceptive IUD, determine whether the position of the contraceptive IUD is normal, and whether the contraceptive
IUD is incarcerated. Bimanual examination should be performed to further understand the cervical condition and uterine
curvature. Briefly, 5 mL of 2% lidocaine can be injected intrauterine before the operation. Experiments have proven that
local anesthesia has a better analgesic effect than placebo during and after the operation and can greatly improve patient
compliance.14 Strictly follow the principle of asepsis during IUD removal operation. IUD removal should follow the
uterine curvature and position of the contraceptive device, and the device should not be forcibly pulled when it is
blocked. Applying enough traction on the cervix to straighten the horizontal axis of the uterus will make it easier for the
IUD to pass in and out of the uterine cavity.15 If the IUD cannot be removed, ultrasound-guided removal can be
performed. When these methods are unsuccessful, hysteroscopy can be attempted; there are no postoperative

Figure 2 This is a radiograph after surgery. No obvious contrast extravasation was observed, indicating successful embolization.
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complications after hysteroscopic removal of the IUDs.16 When induced abortion syndrome occurs, the operation needs
to be stopped timely. It is estimated that between 2015 and 2025, about 26 million postmenopausal women required
intrauterine IUD removal.17 Such a large base of operation to obstetrics and gynecology workers is an unprecedented
challenge.

In recent years, many patients have shared the experience of self-removal of IUDs, which has a certain survivor
bias.18 Although the uterine cavity and vagina are the natural passageways of human beings, the fact that an IUD is still
a medical device should not be overlooked; moreover, its position inside the uterine cavity and its removal are not as
simple and harmless as using a female condom. A study found that while endometrium doctors and patients benefit from
self-removal of an IUD, some doctors worry about hasty or forced removal, and patients worry about the safety.19 So we
need to be both rigorous and optimistic about IUD removal. Methods to improve the convenience of IUDs and ensure its
safe removal, reduce complications, and eliminate medical accidents has gradually become a new challenge for
gynecologists.

Patient Perspective
Informed consent of the patient was obtained.

Data Sharing Statement
This case report is from the Department of Obstetrics and Gynecology, Taizhou People’s Hospital. The first author can
provide additional information upon reasonable request.
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