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INTRODUCTION AND IMPORTANCE: An unicornuate uterus with a non-communicating rudimentary horn
(UUNCRH) is a very rare uterine malformation which is difficult to diagnose and to decide the sur-
gical plan. We aim to describe the case of pediatric UUNCRH patient and our operative technique of
laparoscopic intra-uterus indigo carmine injection (LIUICI) to confirm that the rudimentary horn (RH)
is non-communicating before the resection and review the relevant literature to ascertain the most
appropriate treatment option in these patients.
CASE PRESENTATION: A 11-year-old girl who developed progressive severe abdominal pain and dysmen-
orrhea was referred to our hospital. Uterine malformation and right hematosalpinx was confirmed with
magnetic resonance imaging (MRI). Pre-operative treatment with a gonadotropin-releasing hormone
agonist enabled improvement in the symptoms. Laparoscopic exploration was scheduled. The right fal-
lopian tube was resected laparoscopically and a 3Fr tube was inserted into its cut end. Indigo carmine
injected in the RH through the tube. No leakage of indigo carmine was found from the vagina, indicating
the diagnosis of the uterine malformation is an UUNCRH and we performed the resection of the RH safely.
CLINICAL DISCUSSION: In pediatric patients transvaginal detailed examination is not easy to perform.
Therefore, diagnostic and operative laparoscopy is critically important for the safe treatment. In addition,
laparoscopic removal of a RH can be used to decrease the incidence of adhesions.
CONCLUSION: We found LIUICI technique before the resection of the RH is safe, technically feasible and
minimally invasive approach for pediatric UUNCRH patients.

© 2021 Published by Elsevier Ltd on behalf of [JS Publishing Group Ltd. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction ence of RH with a non-communicating cavity belongs to type Il b

2].

The incidence of Mullerian duct anomalies range between
0.4-10%[1]. Mullerian duct anomaly is divided into four subgroups
[2]. A unicornuate uterus (UU) is caused by a failure of development
in one of the two Mullerian duct between the 7th and 8th week of
gestation and frequently present with a rudimentary horn (RH) [3].
UU with a RH is a rare malformation, with a frequency of 0.06% [3].
Most RH are non-communicating [4] and the subgroup with pres-

Abbreviations: UU, unicornuate uterus; RH, rudimentary horn; UUNCRH, uni-
cornuate uterus with a non-communicating rudimentary horn; LIUICI, laparoscopic
intra-uterus indigo carmine injection; MRI, magnetic resonance imaging; NSAIDs,
non-steroidal anti-inflammatory drugs.
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UU with a non-communicating RH (UUNCRH) patients may
present with dysmenorrhea, chronic pelvic pain and hematome-
tra [5]. In the case of a blind non-communicating, cavitated RH
with a functioning endometrium, cryptomenorrhoea may lead to
dysmenorrhoea soon after menarche and result in haematome-
tra [6]. Retrograde menstruation from a functioning RH through
a patent ipsilateral Fallopian tube may result in the development
of haematosalpinx [7].

In recent years, laparoscopy has become a viable alternative to
laparotomy for management of the RH. However, it is difficult to
ascertain preoperatively if the RH is communicating and to reveal
the detail of the uterus anomaly in children, because transvaginal
examination for young children is limited to perform in the outpa-
tient clinic. Therefore, proper intra-operative diagnosis and surgical
treatment are essential to prevent serious complications.

We aim to describe our operative technique of laparoscopic
intra-uterus indigo carmine injection (LIUICI) to confirm that the

2210-2612/© 2021 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
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Fig. 1. These Figures shows magnetic resonance imaging (MRI) findings. Uterine malformation (a: white arrows) and right hematosalpinx (b: orange arrow) was confirmed

with this MRI.

rudimentary horn is non-communicating before the resection and
review the relevant literature to ascertain the most appropriate
treatment option in these UUNCRH patients.

2. Case presentation

We ensure our case report is compliant with the SCARE Guide-
lines 2020 [8].

2.1. Patients

A 11-year-old girl presented severe pain during her menstru-
ation period which was only minimally relieved with medical
management, non-steroidal anti-inflammatory drugs (NSAIDs).
Uterine malformation and right hematosalpinx was confirmed
with magnetic resonance imaging (MRI) (Fig. 1ab). Pre-operative
treatment with a gonadotropin-releasing hormone agonist enabled
improvement in the symptoms. Elective laparoscopic surgery was
planned.

2.2. Operative procedures

During the operation, a patient was placed in a lithotomy
position under general anesthesia. First, a 20 mm single vertical
umbilical incision was made. The Lap-protector (alnote LapSin-
gleTM, Applied Alfresa Pharma Coroperation, Japan) was then
placed through the incision. After creating a pneumoperitoneum
of 6-10 mmHg, a 5 mm, 30 degree laparoscope was inserted and
three 5 mm trocars (EZ trocar®, Hakko Medical, Japan) were placed
both sides of lower abdomen and left side of upper abdomen. Then,
laparoscopic exploration confirmed the presence of uterine malfor-
mation (Fig. 2) and right hematosalpinx (Fig. 3). The left side uterus
and ovary were thought to be normal (Fig. 4). It could not be iden-
tified whether the RH was communicating or non-communicating.
The right fallopian tube was resected laparoscopically and 3Fr feed-
ing tube wasinserted intoits end cut offand injected indigo carmine
in the RH (Fig. 5). No leakage of indigo carmine was found from the
vagina, indicating the diagnosis of the uterine malformation is an
unicornuate uterus with a non-communicating RH (UUNCRH) and
we performed the resection of the RH safely (Fig. 6). The scar was
very small and the patients had good cosmetic results (Fig. 7).

3. Discussion

The incidence of congenital Mullerian duct anomalies has been
reported as high as 3.2% [9,10]. A partial or complete lack of devel-
opment of one Mullerian duct during weeks 7-8 of gestation may
result in the formation of a UU [3]. Seventy-five to ninety percent

Fig. 2. This figure shows laparoscopic findings. Laparoscopic exploration confirmed
the presence of uterine malformation. White arrow shows the left side uterus which
were thought to be normal. Black arrow shows the right side uterus.

Fig. 3. This figure shows the right hematosalpinx (white arrow).

of UU with RH are non-communicating [4]. Non-communicating
cavitated RH are the most clinically significant as they are more
likely to be associated with pelvic pain from haematometra or from
endometriosis due to retrograde menstruation [11].

The UU with RH seems difficult to diagnose. The RH is often small
and is not easy to palpate during bimanual examination [12]. The
ultrasound, CT even MRI doesn’t always diagnose uterus anomaly
properly [13]. Hysterosocpy are often useful tools in diagnosing
this uterine anomaly and the transvaginal US may be used to eval-
uate the presence of a RH [14]. However, in pediatric patients
transvaginal detailed examination is not easy to perform. There-
fore, diagnostic and operative laparoscopy is critically important
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Fig.4. The left side uterus and ovary were thought to be normal. White arrow shows
the left side uterus and black arrow shows the left side ovary.

Fig. 5. The right fallopian tube was resected laparoscopically and 3Fr feeding tube
was inserted into its end cut off and injected indigo carmine in the rudimentary
horn.

Fig. 6. We performed the resection of the rudimentary horn safely.

for the safe treatment. In addition, laparoscopic removal of a RH
can be used to decrease the incidence of adhesions.

We report a case of a UU with a non-communicating RH present-
ing as severe dysmenorrhea. In our case, laparoscopic exploration
confirmed the right hematosalpinx and the right fallopian tube was
resected laparoscopically. Then, we inserted 3Fr feeding tube into
the RH and injected indigo carmine. We confirmed that the diag-
nosis of the uterine malformation is an UUNCRH. Owing to this
procedure, we performed the resection of the RH safely. Further-
more, the scar was very small and the patients had good cosmetic
results.

Fig. 7. The scar was very small and the patients had good cosmetic results. This
figure shows the umbilical scar.

4. Conclusion
The LIUICI technique was valuable to exclude a communicating
uterine horn before minimal-invasive resection in patients with

UUNCRH. The technique is simple and safe to perform laparoscop-
ically.
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