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Summary
Anatomical variations and congenital anomalies of the uterine
tubes (UTAVsCAs) are
undiagnosed, or

rare conditions, which are often

accidentally diagnosed upon imaging,
laparotomy, laparoscopy for unrelated condition, or during the
Cesarean section. UTAVsCAs are often asymptomatic, but their
clinical relevance lies in their possibly adverse impact on fertility.
Since their rare occurrence, they are usually published as case
reports. The most typically described are: agenesis of the uterine
tubes (UTs), accessory UT (UT duplication), accessory UT ostium,
and paratubal cysts (e.g. the hydatid cyst of Morgagni). UTAVsCAs
are classified into an umbrella category of Miillerian duct anomalies
(MDAs) which comprises anomalous development of all the organs
developing from the paramesonephric (Miillerian) ducts, i.e., UTs,
uterus and upper portion of the vagina. Interestingly, most of the
classification systems of MDAs discuss solely the uterine and
vaginal anomalies, while the UTs are often utterly ignored. This
probably originates from the fact that UTs are no longer interesting
for many clinicians as they think of UTs as superfluous organs
whose function can be easily replaced in the /in vitro fertilization
(IVF) laboratory. Indeed, the modern reproductive medicine has
been helping enormously with the conception of infertile couples.
In many instances, the UTs are in fact successfully bypassed and
a “test-tube” baby is born. Nevertheless, the UTs are still
absolutely unique in providing suitable environment for fertilization
and early embryo development - processes that has not been still
completely understood. This fact could partially explain why the
success rate of IVF is “only” around 30-50 % depending on age.
Therefore, the research of the UTAVsCAs is still clinically relevant

in the context of reproductive medicine and should not be omitted
from research endeavors.
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Introduction

The uterine or Fallopian tubes (salpinges) (UTs)
are approximately 10 cm long muscular tubes extending
from the vicinity of each ovary to the horns of the uterus.
The UT occupies the upper portion of the broad ligament
referred to as the mesosalpinx. The UT can be subdivided
into several anatomical regions. Nearest the ovary is the
funnel-shaped portion, the infundibulum opening into the
pelvic portion of the peritoneal cavity. The edges of the
infundibulum have finger-like projections, the fimbriae.
During ovulation, the ovum is captured by the
infundibulum and is transported by the ciliary beating of
the tubal epithelial lining in the direction of the uterus. The
next anatomical part is the wide ampulla (the usual site of

fertilization), then the narrower isthmus, and finally there
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is the part of the UT that runs within the uterine wall, the
intramural (uterine) portion [1,2]. The uterine / intramural
portion of the UT has a small lumen, a millimeter or less
in diameter, although the lumen tends to increase in size
towards the ovarian end (around 2 mm or less in diameter)
[3]. The UTs have principal role in the processes of sperm
and ovum / early embryo transport, as well as support of
the ovum / early embryo by nutritional resources provided
by secretions of the lining epithelium. Recent studies have
shown that the UT microenvironment is critical for the
embryo development and its future health as an adult due
to epigenetic programming [4].

From the historical perspective, the main
breakthrough in the study of the UTs can be dated to the
Enlightenment period, also known as the “Age of Reason”,
which put the main emphasis on rigorous scientific study.
In this very period, one of the greatest anatomists of all
time by the name of Frederik Ruysch (1638-1731) was
born in Netherlands. Over the course of his active career,
he was able to dissect and document countless normal and
abnormal specimens, many of which are still an integral
part of the exhibition in the Peter the Great Museum of
Anthropology and Ethnography (Kunstkamera) in Saint
Petersburg (Russia). One of such exhibits is the so called
“Case 47” depicting the anatomical preparation of the
female internal genitalia with three UTs [5]. Netherlands
in its Golden Age of science and technology was a
bottomless well of game-changing scientists. Another UT
anomaly, namely its abnormal length was first described
by none other than Regnier de Graaf in his famous work
De Mulierum Organis Generationi Inservientibus 1672,
published only one year before his untimely death [6].
Depending on the type and severity of the anomaly, it can
either go absolutely unnoticed or the first symptoms will
not become evident until puberty, first sexual intercourse
or fertility problems. Shéller et al. [7] summarized that the
current incidence estimates of female reproductive system
congenital anomalies (FRSCAs) are around 0.2-0.4 % in
the general population, rising to 3-13 % in patients
diagnosed with and/or treated for infertility. However,
estimating the true incidence of such rare conditions is
almost impossible because they are often diagnosed by
chance. Despite the fact that anatomical variations and
congenital anomalies of the uterine tubes (UTAVsCAs)
belong to the umbrella category of paramesonephric
Miillerian duct anomalies (MDAs), they are sporadically
mentioned and classified. In most cases, the emphasis is
put mostly on uterine anomalies [8]. Strikingly, Robbins e?
al. [9] published a review paper on MDAs in which the

authors stated that MDAs are congenital anomalies
affecting the uterus, cervix and vagina. The UTs were not
even mentioned in their definition.

The main purpose of this review article is to
provide an overview of selected anatomical variations and
congenital anomalies of these important, yet neglected
organs, from the perspective of their embryonic origin,
classification, and clinical

diagnosis, management,

significance related to assisted reproduction techniques.

of the
Internal

Overview
Female

Short Embryological
Development of the
Reproductive Organs

From the embryologic perspective, the UTs
represent the cranial ends of the paired paramesonephric
Miillerian ducts, the caudal ends of which fuse together to
form the unpaired uterus and the cranial portion of vagina.
At the end of the sixth week, the bipotential phase of the
genital system development comes to an end. The
paramesonephric Miillerian ducts develop laterally to the
Wolffian
invagination of the thickened coelomic epithelium of the
The ends of the
paramesonephric ducts open into the coelomic cavity and

mesonephric ducts as a craniocaudal

posterior body wall. cranial
caudal tips cross the mesonephric ducts medially to fuse
just before they open into the urethral portion of the
urogenital sinus. In this phase, male and female genital
systems are indistinguishable, but from the seventh week
on, the development of the genital system pursues either of
the two divergent pathways. In the female embryo, the XX
somatic cells lack the Y chromosome and its SRY gene.
That is why the cells inside the female gonads differentiate
into ovarian follicular cells instead of testicular nurse cells
(of Sertoli) responsible for the production of the anti-
miillerian hormone. The absence of anti-miillerian
hormone causes persistence of the paramesonephric ducts
which are stimulated to differentiate into the UTs, uterus
and the cranial portion of the vagina, whereas the
mesonephric ducts degenerate. The dorsal wall of the
urethral portion of the urogenital sinus forms a local
thickening called the sinusal tubercle, just at point where
the fused paramesonephric ducts open into the urogenital
sinus. Once fused, the caudal tips of the paramesonephric
ducts merge with the sinusal tubercle of the urogenital
sinus and then start to fuse together in the cranial direction
to form unpaired midline short hollow tube called the
uterovaginal primordium. It gives rise to the uterus and
presumably also the cranial portion of the vagina. Unfused
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cranial portions of the paramesonephric ducts give rise to
the UTs [10,11].

In scientific literature, congenital anomalies and
anatomical variations of the uterus and vagina are more
commonly described than those of the UTs. The
embryological background of these anomalies is usually
the failure of fusion of the Miillerian ducts, whole or partial
duplication of the Miillerian duct on one side (splitting of
the duct during the 7" week of development) or partial or
total agenesis of the Miillerian duct on one side or both
sides [12]. With the decline of the mesonephros during
embryonic development, the mesonephric Wolffian ducts
and its tubules in the female embryo lose their primary
function and regress. In the close vicinity of the female
internal reproductive organs, microscopic vestigial
remnants of the mesonephric Wolffian ducts can be
observed. In adult females, the obliterated Wolffian duct
begins near the ostium of the UT and runs in the broad
ligament. It enters the uterine wall above the cervix and
continues downward in the cervical and vaginal walls to
end near the vaginal orifice. All these remnants of the
Wolffian ducts are rarely detected unless pathologic
changes develop. Since these anomalies result from the
incomplete regression of the Wolffian ducts, and thus
don't belong to the MDAs, we will only mention them and
won't be covered in detail. These anomalies are: appendix
vesiculosa (sessile hydatid) as a remnant of the blind head
of the Wollfian duct, epoophoron (Rosenmiiller’s organ),
paraoophoron (tubes of Kobelt) and Gartner’s canal
(ductus epoophori longitudinalis) from the distal portion
of the Wolffian duct in the cervical or vaginal wall.
However, we will mention the hydatid cysts of Morgagni,
since their embryonic origin is unclear and these cystic
structures are in direct anatomical contact with the

fimbriated end of the UTs. The hydatid of Morgagni is a
benign, small (usually around 1-2 cm), pedunculated
serous fluid-filled cyst arising from the fimbriated end of
the UTs. According the first hypothesis, the hydatids of
Morgagni are developmental remnants of the Wolffian
duct [13,14]. According to the second hypothesis they are
Miillerian duct remnants [15-17].

Controversies in the Classification of
Congenital Anomalies of the UTs

Currently, there are several classification systems
focused on FRSCAs. The first systematic classification
dealing with MDAs was published in 1907 [18]. In 1979,
Buttram and Gibbsons [19] developed a classification
system based on the development of the FRS. It was
1988 by the
Reproductive Medicine which proposed seven different
types of MDAs (Fig. 1) [20]. The classification system
describing embryological origin of the organs of the FRS
was proposed in 2004 (Table 1) [21,22].

Acien et al [23]
classification systems in their study. They classified

modified in American Society of

analyzed all existing
FRSCAs as MDA s caused primarily by the agenesis and/or
insufficient fusion of the Miillerian ducts. They also
analyzed other classification systems based on different
aspects:  functional, defects in vertical fusion,
embryological, or anatomical (Vagina, Cervix, Uterus,
Adnex VCUAM

classification). However, it is important to note that all

and Associated Malformation:

published/mentioned classification systems focused on
FRSCAs/MDAs with  the
UTAVsCAs. They are not even mentioned in the

do not primarily deal

Terminologia Embryologica [24].

I. Hypoplasis/Agenesis Il. Unicornuate 11l. Didelphus
vaginal cervica communicating non-communicating IV. Bicornuate
fundal tubal combined no cavity no horn complete partial
V. Septate VI. Arcuate VIl. DES Drug Related
complete partial

Fig. 1. The American Fertility Society classifications of Miillerian anomalies [20].
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Table 1. Clinical and embryological classification of the malformations of the FRS according to [21,22].

1. Agenesis or hypoplasia of a whole
urogenital ridge

Unicornuate uterus with uterine, tubal, ovarian and renal agenesis on the
contralateral side

2. Mesonephric anomalies with absence
of the Wolffian duct opening to the
urogenital sinus and of the ureteral bud
sprouting (and therefore, renal agenesis)

Utero-vaginal duplicity plus blind hemivagina ipsilateral with the renal
agenesis, clinically presented as:

a) Large unilateral hematocolpos

b) Gartner's pseudocyst on the anterolateral wall of the vagina

c) Partial reabsorption of intervaginal septum, seen as a ‘buttonhole’ on the
anterolateral wall of the normal vagina which allows access to the genital
organs on the renal agenesis side

d) Vaginal or complete cervico-vaginal unilateral agenesis, ipsilateral with
the renal agenesis, and with no communication, or with communication
between both hemiuteri (communicating uteri).

3. Isolated Miillerian

anomalies affecting:

a) Miillerian ducts: they are the common uterine malformations as
unicornuate (generally, with uterine rudimentary horn), bicornuate, septate
and didelphys uterus

b) Miillerian tubercle: cervico-vaginal atresia and segmentary anomalies
such as transverse vaginal septum

¢) Both, Miillerian tubercle and ducts: (uni- or bilateral) Mayer-
Rokitansky-Kuster-Hauser syndrome

4. Anomalies of the urogenital sinus:

cloacal anomalies and others.

5. Malformative combinations:

Wolffian, Miillerian and cloacal anomalies.

Anatomical variations and
anomalies of the uterine tubes

congenital

As mentioned above, the UTs play an essential
role in fertilization by ensuring such important processes
as the sperm transport, oocyte capture and transport, and
early embryo development. Therefore, an abnormality of
the UTs can result in impaired fertility or infertility. It is
well known that anatomical variations and congenital
anomalies of the uterine tubes (UTAVsCAs) are rare, and
include such conditions as the paratubal hydatid cyst of
Morgagni, accessory ostia, diverticula, complete or
segmental agenesis, accessory UTs, undeveloped
muscular layer, and failure in tube canalization [25,26].
Usually, the abnormalities are found accidentally during
an investigation of infertility, pelvic surgery, Cesarean
delivery, or at the time of laparoscopic sterilization. Until
now, only a few case reports regarding UTAVsCAs have

been published [27-30].

Agenesis of the UTs

Congenital agenesis of the UT could occur either
due to a defect in the development of the Miillerian and
mesonephric system, to a defect present in the region of

the genital ridge and the caudal part of the
paramesonephric Miillerian duct, or as a result of an
ovarian pedicle torsion in birth, childhood or adult life. The
absence of UT can be total — bilateral or unilateral (Fig. 2),
or segmental — proximal (Fig. 3), mid-segmental (Fig. 4),
or distal. Several case reports have been published of an
incidental finding of bilateral or unilateral agenesis of the
UTs. The first case was reported by Dannreuther in 1923
[31], followed by similar reports by Varino and Beacham
(1941) [32] and Alexander (1947) [33]. The vast majority
of patients with this anomaly are asymptomatic, therefore
only laparoscopic, or laparotomic surgery due to other
obstetric complications usually reveal the

diagnosis (Table 2) [27,29,34-39].

Fig. 2. Total unilateral agenesis.
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Fig. 3. Segmental (proximal) agenesis.

Fig. 4. Mid-segmental agenesis.

Table 2. Overview of selected case reports on bilateral/unilateral agenesis of the UTs.

Ref. Number Age of Tubal Other urogenital Symptoms Fertility
of patients  patients anomalies anomalies
Varino and 1 27 Unilateral Unicornuate uterus; Pain in the lower Normal delivery
Beacham (1941) agenesis (left  Unilateral absence of ~ abdomen; (2x)
[32] side) ovary ureter and abnormal cervical
kidney discharge
Alexander 1 23 Unilateral Unilateral absence of ~ Pain in the right Normal delivery
(1947) agenesis (left  left ovary, leftround  lower quadrant of (2x)
[33] side) and broad ligament, the abdomen;
ureter, and kidney nausea and
vomiting
Chan and 1 25 Bilateral Bilateral absence of Poorly developed Infertility
Leeton (1987) agenesis ovaries secondary sex
[34] characteristics,
amenorrhea
Eustace 2 Ist patient -  Bilateral Cystic left ovary and ~ Asymptomatic Infertility
(1992) 24 agenesis — absence of right
[27] bhn.d lcm ovary
endings
2nd patient ~ Unilateral Absence of right Asymptomatic Normal delivery
-35 agenesis ovary (3x)
(right side)
Gold et al. 1 23 Bilateral Bilateral absence of Primary Infertility
(1997) agenesis ovaries amenorrhea,
[35] hypoplastic breasts,
genitalia, and
uterus; estrogen
deficiency
Dahan et al. 1 29 Partial Congenital Asymptomatic Infertility
(2006) unilateral hydrosalpinx
[40] agenesis —
ampullary
region (left
side)
Muppala et al. 1 22 Unilateral Absence of right Dyspareunia, NM
(2008) agenesis ovary and right dysmenorrhea,
[41] (right side) kidney intermenstrual
bleeding
Uckuyu et al. 2 Ist patient -  Partial Streak left ovary Asymptomatic Infertility
(2009) 26 unilateral
[42] agenesis —
part of the

fimbria and
distal
ampullary
segment (left
side)
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2nd patient ~ Unilateral Hydrosalpinx of the Asymptomatic Infertility
-36 agenesis left uterine tube

(right side)
Pabuccu et al. 1 21 Unilateral Absence of left ovary ~ Asymptomatic Infertility
(2011) agenesis (left
[36] side)
Vaiarelli et al. 1 31 Unilateral Absence of right Endometriosis; Infertility/ IVF
(2012) agenesis ovary chronic pelvic pain  ectopic
[37] (right side) — pregnancy

2 cm

proximal

stump
Gursoy et al. 1 46 Unilateral Absence of left ovary ~ Asymptomatic Normal delivery
(2013) agenesis (left  and left kidney (4x)
[38] side)
Tzitzimikas et 1 19 Partial Absence of left ovary  Acute pelvic pain NM
al. (2013) unilateral and ligaments due to right ovarian
[43] agenesis — cyst rupture

distal

segment (left

side)
Chen et al. 1 26 Unilateral Absence of left ovary ~ Asymptomatic Infertility
(2014) agenesis (left
[39] side) —2 cm

tubal

remnant
Agarwal et al. 1 32 Partial No Asymptomatic Infertility
(2017) unilateral
[44] agenesis —

mid-tubal

segment (left

side) —2 cm

1 37 Unilateral Absence of right Asymptomatic Spontaneous

Alsina and agenesis ovary; abortion,
Khamvongsa (right side) polyhydramnios ectopic
(2021) during elective pregnancy
[29] Cesarean section
Gupta et al. 1 10 Unilateral Absence of left Abdominal pain Premenarche
(2018) agenesis (left  ovary; enlarged right  and vomiting
[45] side) ovary with torsion
Mamabh et al. 1 36 Unilateral Absence of left ovary  Irregular vaginal Ectopic
(2022) agenesis (left  and left kidney bleeding pregnancy
[46] side)

For instance, Eustace [27] published two case
reports regarding the absence of the UT. The first one was
found in 24 years old healthy female with a normal
hormone profile, who was examined due to a history of
3 years of primary infertility. Further examinations, such
as hysterosalpingography, showed a normal uterine cavity
with slightly dilatated proximal parts of the UTs. However,
the laparoscopic procedure revealed 1 cm long blind
remnants of both tubes. The second case was a 35-year-old
female undergoing laparoscopic sterilization, during
which was found 1 cm long blind remnant of the right tube
arising from the right cornual region. Despite this

anomaly, the patient had three normal vaginal deliveries.
The author of this study hypothesized that such anomalies
could be caused by the compressed blood supply of
growing UTs during the 4th and 5th months of prenatal
development, where the elongation and spiraling of tubes
occur. Chen et al. [39] reported a case of unilateral left
ovarian and uterine tube agenesis in a 26-years-old female
admitted to a gynecology department for primary
infertility. Diagnostic laparoscopy and hysteroscopy
showed a 2-cm tubal remnant with the intact left round
ligament, but interestingly at the same time, did not show
any uterine or urinary tract malformations, which are often
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associated with adnexal agenesis. On the other hand, the
case of unilateral agenesis of the right ovary, UT, and
round ligament, together with the agenesis of the right
kidney, was found in a 22-years-old female. Surprisingly,
the uterus was again unaffected. However, the patient
presented symptoms such as dyspareunia, dysmenorrhea,
and intermenstrual bleeding [41].

Dahan et al. [40] reported a partial absence of the
ampullary portion and normal presence of the fimbriated
section of the left UT in a 29-years-old female who had a
two-year history of infertility. The patient was also
diagnosed with congenital hydrosalpinx. It is known that
the partial absence of the UT is often associated with an
ipsilateral major uterus malformation, including a
bicornuate uterus and renal anomalies; however, none of
the mentioned pathologies were present in this patient.
Two other cases with partial tubal agenesis were published
by Uckuyu et al. [42]. The first one was a 26-years-old
female diagnosed with primary infertility with the inability
to conceive for 9 years. Performed ultrasonography (USG)
and hysterosonography revealed a normal uterus, but the
distal segment of the left tube was absent at diagnostic
laparoscopy. The second case was a 36-year-old female
with primary infertility. During laparoscopy, a short (2 cm)
distal tubal fragment was found on the right side extending
to the lateral pelvic wall. The distal tubal fragment was
separated, and subsequent histopathologic examination
showed inflammatory and degenerative changes in tubal
tissue. As in the first case, the uterine cavity and tubal ostia
were normal. Similarly, the emergency diagnostic
laparoscopy due to a right ovarian cyst rupture in a
19-year-old female revealed agenesis of the distal part of
the left UT, associated ligament, and ipsilateral ovary.
There were no other uterine or renal abnormalities [43].
Another sporadic case of partial absence of the UT was
published by Agarwal ef al. (2017). A female patient, 32
years old, was examined due to primary infertility.
Laparoscopy revealed normal ovaries and uterine cavity;
however, at the cornual end of the left side was less than a
one-centimeter stump, absent mid-tubal segment (2 cm),
followed by normal infundibulum and fimbriated end. A
fold of mesosalpinx connected two parts of the uterine tube
[44]. Tandulwadkar et al. reported a case of bilateral
agenesis of the medial part of the fimbriated end with
hypoplastic fimbria and absence of the fimbria ovarica in
a 27-year-old female who was laparoscopically examined
due to primary infertility. The 3D USG revealed also
bilateral hydrosalpinx and congenital complete uterine
septum [47].

Recently, Alsina and Khamvongsa [29] published
an incidental finding of congenital unilateral agenesis of
the right ovary and right UT in a 37-year-old female
patient during elective Cesarean delivery due to
polyhydramnios. The patient had a history of recurrent
spontaneous abortions and ectopic pregnancy; however,
the routine USG showed no abnormalities during her
obstetric care. Therefore, the authors pointed out the
limitations of detecting the absence of UTs through
imaging examinations, such as CT scans or USG, which
often fail to visualize ovarian or tubal anomalies.

The most recent study published by Mamabh et al.
[46] presented a 36-years-old patient who underwent an
emergency Cesarean section because of right tubal ectopic
pregnancy. During the procedure, a complete absence of
the left UT and ovary was found, but the uterus and right
adnexa were normally developed. Four weeks later,
performed renal USG displayed an absent left kidney.
According to all findings, authors suggested that the cause
of mentioned anomalies was left Miillerian agenesis,
which also often comes with complications, such as
ectopic pregnancy.

The vast majority of tubal agenesis cases is found
in adult females; however, Gupta et al. [45]. published for
the first time a case of a premenarchal girl at the age of
10 years who presented with acute abdominal pain and
vomiting. The results from USG and MRI displayed right
ovarian mass torsion, and subsequent laparoscopy
revealed the absence of the left UT and ovary. At the same
time, the uterus and urinary tract had normal size

Taken together, it is often stated that tubo-ovarian
agenesis comes together with uterus anomalies and renal
agenesis referring to a defect in Miillerian duct
development or, more probably, to a defect in the genital
ridge region. Nevertheless, according to our extensive case
reports revision, in most of the studies, the uterus, as well
as the urinary tract, were found completely normal.
Therefore, the exact nature of such anomalies is still not
entirely elucidated and needs further investigation.

Accessory UTs and/or duplication of the UTs

The accessory UT was firstly described in 1894
by Kossman [48], and it is characterized as a congenital
anomaly caused by abnormal paramesonephric Miillerian
duct development, specifically, the bifurcation of the
cranial ends of the Miillerian ducts. The accessory UT is
usually a cylindrical structure attached to the ampullary
part of the normal UT (Fig. 5).
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Fig. 5. Accessory UT attached to the ampulla of the normal UT.

They are a noteworthy factor contributing to
infertility as their fimbria can pick the oocyte instead of
normally developed UT fimbria. Other complications
related to the presence of the accessory UT involve
pyosalpinx, hydrosalpinx, cystic swelling, ectopic
pregnancy, and torsion [28,49,50].

According to the extensive study published by

Beyth and Kopolovic [51], who collected data from 200

abdominal surgeries performed on females, the estimated
presence of the accessory UT is approximately 5 % to 6 %.
Later on, Yablonski ef al. [52] examined 100 fertile and
infertile females aiming to identify the frequency of subtle
tubal anatomical variations in both groups. As expected,
the “infertile” group had more tubal/pelvic variations,
from which the accessory UT accounted for 13 % of cases.
Investigation of Coddington’s team of 100 surgical
infertility patients and 398 surgical gynecology patients
over six months revealed that five infertile patients had
accessory UTs [49]. From that time, there has been no
other more robust statistical information about the
incidence of the accessory UT; however, there are
numerous case reports describing mainly incidental
findings of this anomaly (Table 3) [53-55].

Table 3. Selected case reports of accessory UTs.

Author of the Number of  Age of Tubal anomalies Other Symptoms Fertility
case report patients patients urogenital
anomalies
Thonell et al. 2 12 (both) Acute accessory tube  No Right groin pain, Premenarche
(1993) torsion on the right nausea, diarrhea,
[56] side (1% case) and on and vomiting
the left side (2™
case)
Muzii et al. (2010) 1 34 3 accessory tubes on ~ No Asymptomatic Infertile
[57] the left side adnexa
and 1 accessory tube
on the right-side
adnexa
Gandhi et al., 1 34 1 tortuous accessory  Enlarged N/A N/A
(2012) tube attached to the polycystic
28] ampullary portion of  right ovary
the right main tube
Ugaretal (2017) 1 30 2 accessory tubes No Asymptomatic Fertile
/58] attached to the
ampullary portion of
the right main tube
Rottenstreich et 1 16 Torsion of right Right lower Virgin
al. (2016) accessory tube quadrant
/53] attached to the abdominal pain and
ampullary portion nausea due to
ruptured ovarian
cyst
Duraisamy et al. 1 14 1 accessory tube Dermoid cyst ~ Abdominal pain; Virgin
(2020) attached to the on left ovary moderate
[54] ampullary portion of dysmenorrhea
the right main tube
Kale (2021) 2 IS patient 2 accessory tubes No Asymptomatic Fertile
[55] 31 attached to the right
and left main tubes
2md patient 2 accessory tubes No Asymptomatic Fertile

38

attached to the
ampullary portion of
the right main tube
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Beyth and Kopolovic [51] reported that all
accessory UTs found during abdominal surgeries
performed between June 1980 and December 1981 were
attached to the ampullary segment of the UT and had their
own fimbria. In any of these cases, no communication with
the lumen of the main UT was observed. In 11 patients
from 200, one accessory UT was found and one patient had
even three of them. The authors further hypothesized that
the accessory UTs or ostia might develop when one or
more secondary invaginations of coelomic epithelium,
which invaginated the Miillerian duct, fail to reach the
lumen.

As mentioned above, one of the complications
related to the presence of an accessory tube is ectopic
pregnancy which was first observed by Groves in 1904
[59]. Another case of ectopic pregnancy, which needed to
be solved by emergency surgery, was reported by
Coddington et al. [49].

Gandhi et al. (2012) reported a finding of an
accessory UT in a 34-years-old female cadaver during
routine dissection for medical students. The accessory tube
was attached to the ampullary portion of the right main UT
with obliterated its lumen on the side of the attachment.
They also found the right ovary to be enlarged and
polycystic; however, the left UT and ovary had normal
anatomy [28]. The presence of two accessory UTs in a
30-year-old female who underwent a Cesarean section was
reported by Ugar et al. [58]. During the regular checking
of the operating field, the authors found three tubes at the
right adnexa. The two accessory tubes were thin and
hypoplastic and arised from the ampullary segment of the
main right UT. Both accessory tubes had developed
fimbria; however, their lumens were obliterated at their
mutual junction. As well as in the study mentioned above,
the left adnexa and ovary were normal, and no renal
abnormalities were observed. A very rare case of multiple
accessory tubes was published by Muzii et al. [57].
Accessory tubes were found in a 34-year-old female who
underwent diagnostic laparoscopy due to infertility lasting
four years. In total, the surgery revealed six UTs. On the
left side, four UTs were found, from which three were
accessory tubes in different stages of hypoplasia and one
was the normal main tube. On the right side was one
accessory tube and one normal tube. Apart from that, the
pelvic anatomy didn’t show any abnormalities.

Recently, Duraisamy et al. [54] reported a case of
the right accessory tube present in a 14-year-old girl. A
patient was examined due to persistent abdominal pain
lasting three months and underwent USG and MRI, which

both displayed a left ovarian dermoid cyst with no other
pelvic abnormalities. During subsequent laparoscopic
cystectomy, a small accessory tube with its own separate
fimbria arising from the ampullary part of the right UT was
found. In 1993, Thonell et al. [56] described two cases of
premenarchal 12-year-old girls with symptoms of right
groin pain, nausea, diarrhea, and vomiting. The surgical
and subsequent pathological examinations showed that the
reason for such symptoms was a complex cystic structure
with elongated, fluid filled loops, lumen dilatation, and
presence of fimbria, clearly referring to torsion of the
accessory UT.

Most Kale [55]
interesting cases in which the presence of accessory UTs

recently, described two
did not affect fertility. Both hypoplastic accessory tubes
were found during a routine examination of the operating
field and adnexa after the Cesarean section. The first
patient was 3 1-years-old with two accessory UTs attached
to both right and left main tubes, while the second
23-years-old patient had two accessory UTs attached to the
right main tube.

All in all, the presence of an accessory UT is often
mentioned as one of the possible causes of female
infertility; however, there is a notable difference in
available statistical information, and there are only several
case reports describing the finding of this anomaly. For
that reason, there is need for more robust clinical studies.

It is also important to note that this anomaly's
terminology is misleading in some publications. Some
authors termed the accessory UT as a duplication/or partial
duplication of the UT, sometimes using both terms
interchangeably throughout the publication [56,60-62]. On
the other hand, Bergman's comprehensive encyclopedia of
human anatomic variations [63] termed both the accessory
and duplication of the UTs as supernumerary UTs.
Compared, for instance, to gut malformations, there is a
large category of intestinal duplications which are
characterized as tubular structures connected to any part of
the gut lined by the mucosa of the respective organ of their
origin [64]. In the alimentary system, the term “accessory”
is not used in the context of congenital anomalies, but is a
name for digestive glands, and other digestion-associated
organs like teeth. According to online medical
dictionaries, the Free Dictionary by Farlex defines
duplication as an abnormal doubling of a body part. After
searching for ‘“accessory”, the dictionary reads that
accessory structures are either auxiliary and normally
present, or they are supernumerary anomalies to another,
larger structure or an organ of the same type. This
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definition also states that “accessory structures are
duplication variations” [65]. Compared to Stedman'’s
Medical Dictionary, it only mentions “duplicity” as a
“congenital malformation marked by duplication of one or
more parts”. On the other hand, “accessory” is defined as
supernumerary,

supplementary or adjuvant, perhaps

referring  to either ~ congenital  malformation
(supernumerary) or normal auxiliary (supplementary)
structure [66]. All in all, the terminology is obviously
ambiguous and should be united for the sake of clarity

when reporting case studies.

Accessory ostium of the UTs

Another developmental anomaly caused by the
bifurcation of the distal end of the Miillerian ducts is the
accessory ostium or secondary ostium, which is
characterized by an ectopic fimbria located at a distance

from the fimbriated end (Fig. 6).

Fig. 6. Accessory ostium.

According to several studies, the prevalence of
1.9% to 10%
[52,62,67,68]. Accessory ostia whose distance from the

accessory ostia varies between
normal fimbriated end is <1 are termed terminal ostia, and
those distanced > 1 cm are termed ampullary accessory
ostia [26]. According to some case reports, the rare
existence of accessory ostia contributes to the occurrence
of infertility and possible endometriosis. The involvement
of accessory ostia in infertility remains unclear; however,
there is a hypothesis that ovulated oocyte may escape from
the UT through the accessory ostium [68,69]. A close
association between accessory ostia and endometriosis
was proved by Zheng et al. [68] in their extensive
which  the

laparoscopically diagnosed the presence of accessory

retrospective  analysis, in authors
ostium in 21 of 1113 infertile patients (1.9 %); moreover,
19 patients out of those 21 were also diagnosed with
endometriosis. In comparison, the accessory ostia were
found in only 2 out of 710 patients without endometriosis.
Likewise, Pereira and Klingman [69] reported a case of a
31-year-old female suffering from primary infertility.

While hysterosalpingography and USG did not show any

anomalies, the performed diagnostic laparoscopy revealed
uterosacral endometriosis and accessory ostium at the right
main UT. According to the above-mentioned reports,
laparoscopic reconstructive surgery led, in many cases, to
successful pregnancy outcomes.

Hydatid cyst of Morgagni

The hydatid cyst of Morgagni is a vestigial
remnant of paramesonephric Miillerian duct or
mesonephric Wolffian duct found near the fimbrial end of
the UT as a pedunculated or sessile paratubal cyst (Fig. 7)

[70].

Fig. 7. Hydatid cyst of Morgagni.

They were described for the first time by an
Italian anatomist Giovanni Battista Morgagni in 1761 and
are often found incidentally during laparoscopic surgery,
but their contribution to infertility is controversial.
Nevertheless, few studies consider their possible impact on
[16,71,72]. Rasheed  and
Abdelmonem [16] conducted a non-randomized controlled

unexplained  infertility
trial aiming to evaluate the effect of the hydatid cyst of
Morgagni on the pregnancy rate of infertile patients.
During the four years (2006-2010), 1141 infertile females
underwent laparoscopic surgery, whereas 409 were
diagnosed with unexplained infertility, and 213 (52.1 %)
of them were found to have hydatid cysts of Morgagni. In
127 of them, the cyst was removed laparoscopically
(group 1), and the rest of the patients remained with no
intervention (group 2). Most patients had unilateral cysts
measuring from 1 to 2 centimeters located at the juxta-
fimbrial portion of the UT. Subsequent follow-up
observation and analyses revealed that the pregnancy rate
of patients from group one (58.7 %) was significantly
higher than that of patients in the second group (20.6 %).
These results undoubtedly suggest that the cyst of
Morgagni may considerably contribute to unexplained
infertility. Likewise, Abd-el-Maeboud [73] considered the
presence of paratubal cysts as a pathological factor
hindering successful pregnancy achievement. In his case
report, 3 patients with primary infertility underwent
laparoscopy, whereas the only pelvic pathology found was
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the hydatid cyst of Morgagni, which was removed during
the surgery. Two of these patients were able to conceive
spontaneously in the period of 2-3 months post-surgery.
Based on the mentioned findings, diagnostic examination
(transabdominal and transvaginal USG) of patients with
unexplained infertility should also consider the hydatid
differential
Unfortunately, according to Barloon ef al. [74], they are

cyst of Morgagni within diagnosis.
very difficult to diagnose before surgery, with the
diagnostic success rate of only about 6.6 %.

Except for infertility, the presence of the hydatid
cyst of Morgagni can also cause other urgent
complications, such as its torsion or even torsion of the UT
[14,75,76]. Rare cases involving torsion of the cyst of
Morgagni in premenarchal girls were reported by
Muthucumaru et al. [14]. Both 14 and 11-year-old patients
suffered from an acute onset of right lower quadrant
abdominal pain, due to which diagnostic laparoscopies
were performed. It was expected that the cause of acute
abdominal pain was appendicitis; nevertheless, surgical
findings proved the presence of a contorted hydatid cyst
with signs of acute hemorrhagic infarction.

Torsion of the UT caused by the presence of an
extremely large hydatid cyst of Morgagni was published
by Terzic et al. [76]. The authors described a case of a 19-
year-old female who underwent an emergency laparotomy
due to symptoms of an acute abdomen. A threefold twisted
left UT with a large cyst measuring 10 centimeters in
diameter was found during surgery. Authors suggested that
such a big cyst was responsible for the tubal torsion
because the UT with an attached cyst is much heavier,

more mobile, and thus more prone to rotation.
Clinical significance

tube
anatomical anomalies and congenital defects is often

The clinical significance of uterine
underestimated and neglected. As already mentioned, the
MDA usually focus only on the congenital anomalies of
the uterus, and upper vagina. This can be partially
explained by how rare these anomalies are. Although the
MDAs in general are rare in their own right, the UTCAs
are even more so. This is rooted in the embryonic
development of paramesonephric ducts. The cranial parts
develop into the future UTs in a much simpler manner
compared to the caudal parts, which give rise to the uterus
and upper vagina. These have to undergo a highly
orchestrated and tightly regulated sequence of fusion and
apoptosis in the midsection of the fused ducts, so there is

more that can go wrong [77]. The MDAs including the
UTCAs are most often diagnosed with imaging techniques
like hysterosalpingography, pelvic ultrasound or magnetic
resonance. The latter is the preferred approach thanks to its
noninvasiveness, absence of radiation exposure, superior
soft tissue visualization and capacity for multiplanar
reconstruction [78]. The shortcomings of ultrasound
imaging are reflected in the already cited Alsina and
Khamvongsa [29] case report that found unilateral UT
agenesis by chance during Cesarean section. Interestingly,
in the history of the patient’s ultrasound examinations, no
abnormal findings had ever been detected prior to the
C-section [29]. Another problem can arise when a
UTAVsCAs is confused with other anomaly, what can lead
to the diagnosis of unexplained tubal infertility, while the
true cause is merely undetected. For instance, a case study
by Lelchuk ez. al. [70] reported a patient with the diagnosis
of appendiceal mucocele based on preoperative CT scan.
Perioperatively, the authors found a mucinous mass near
the ovary. Upon inspection, the consulted gynecologist
concluded the finding as an ovarian cyst. Only after
histopathological examination, it was revealed that the
mass is in fact the paratubal hydatid cyst of Morgagni. This
diagnostic confusion is clinically highly relevant since if
left undiagnosed or misdiagnosed as other condition, it can
lead to infertility that is categorized as idiopathic since its
true cause is unrecognized [70].

Conclusions

Despite the rare occurrence, frequent absence of
symptoms, accidental diagnosis, or clinical insignificance
in some cases, UTAVsCAs are still a highly relevant topic.
The first reason is that better understanding of any
congenital anomaly broadens the bulk of knowledge of
normal and anomalous embryonic development. This is
significant, because these insights can be further translated
to other clinically relevant and related fields of study like
the investigation and management of other MDAs, e.g., the
uterine anomalies. The second reason lies in the possibility
of misdiagnoses that can result in unsubstantiated
diagnoses like idiopathic infertility. It is true that the
modern success of the whole field of reproductive
medicine, especially the in vitro fertilization (IVF)
techniques can deal with a wide spectrum of tubal factors
of infertility. This is the reason why many researchers and
clinicians think that UTs are no longer worth studying
since they can be easily bypassed by IVF techniques.
However, even the most state-of-the-art IVF technique
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cannot fully reproduce the tubal microenvironment
resulting in various complications, including the
unsuccessful implantation of the transferred embryo. Any
basic research on developmental anomalies or mature UTs
has a great potential to enrich the clinical practice which is
in the best interest of all infertile couples. Infertility has
been rising globally, and this trend is estimated to go on
with even worse numbers that we have to face today. We
think that the view that studying UTs is not worth the effort
is shortsighted with possible dire consequences in the
future.

References

Conflict of Interest
There is no conflict of interest.

Acknowledgements

This study was supported by grant from the Slovak
Research and Development Agency, number APVV-18-
0499. This publication was also supported from the
Operational Program Integrated Infrastructure for the
project: Increasing the capacities and competences of the
Comenius University in research, development, and
innovation 313021BUZ3, co-financed from the resources
of the European Regional Development Fund.

Jones RE, Lopez KH. The female reproductive system. In: Human Reproductive Biology (Fourth Edition). Jones
RE, Lopez KH (eds) Academic Press; 2014;pp.23-50. https://doi.org/10.1016/B978-0-12-382184-3.00002-7

Hollinshead WH. Anatomy for Surgeons. Volume 2. The Thorax, Abdomen and Pelvis. A Hoeber-Harper Book.

Coward K, Wells D (Eds). Textbook of Clinical Embryology. Cambridge University Press; 2013.

Boer L, Radziun AB, Oostra RJ. Frederik Ruysch (1638-1731): Historical perspective and contemporary analysis

Bearn JG. De Mulierum Organis Generationi Inservientibus 1672. Med Hist. 1966;10:297-299.

Scholler D, Holting M, Stefanescu D, Burow H, Schonfisch B, Rall K, Taran FA, Grimbizis GF, Di Spiezio
Sardo A, Brucker SY. Female genital tract congenital malformations and the applicability of the ESHRE/ESGE
classification: a systematic retrospective analysis of 920 patients. Arch Gynecol Obstet 2018;297:1473-1481.

Chandler TM, Machan LS, Cooperberg PL, Harris AC, Chang SD. Mullerian duct anomalies: from diagnosis to

Robbins JB, Broadwell C, Chow LC, Parry JP, Sadowski EA. Miillerian duct anomalies: embryological

Magn Reson Imaging 2015;41:1-12.

Moore KL, Persaud TVN, Torchia MG. The Developing Human E-Book: Clinically Oriented Embryology.
Schoenwolf GC, Bleyl SB, Brauer PR, Francis-West PH. Larsen's Human Embryology. Elsevier Health
Gray SW, Skandalakis JE. Embryology for Surgeons. The Embryological Basis for the Treatment of Congenital

Adorisio O, Diomedi Camassei F, De Peppo F. Torsion of the hydatid of Morgagni in a teenage girl. BMJ Case

Muthucumaru M, Yahya Z, Ferguson P, Cheng W. Torsion of hydatids of Morgagni in premenarchal adolescent

literature. J  Pediatr  Surg 2011;46:e13-15.

2. Coward K, Wells D. (eds). Textbook of Clinical Embryology. Cambridge University Press. 2013.
3.
1956.
4.
https://doi.org/10.1017/CBO9781139192736
5.
of his teratological legacy. Am J Med Genet A 2017;173:16-41. https://doi.org/10.1002/ajmg.a.37663
6.
https://doi.org/10.1017/S0025727300011248
7.
https://doi.org/10.1007/s00404-018-4749-x
8.
intervention. Br J Radiol 2009;82:1034-1042. https://doi.org/10.1259/bjr/99354802
9.
development, classification, and MRI assessment. J
https://doi.org/10.1002/jmri.24771
10.
Elsevier Health Sciences; 2015.
11.
Sciences; 2014.
12.
Defects. W. B. Saunders Company Philadelphia; 1972.
13.
Rep 2022;15:¢248804. https://doi.org/10.1136/bcr-2022-248804
14.
girls - a case report and review of
https://doi.org/10.1016/j.jpedsurg.2011.05.018
15.

Nargund A, Majumdar S. Hydatid of Morgagni: sonographic resemblance with ectopic pregnancy. J Obstet
Gynaecol 2014;34:447-448. https://doi.org/10.3109/01443615.2014.896883




2022 Anatomical Variations and Congenital Anomalies of the Uterine Tubes S47

16. Rasheed SM, Abdelmonem AM. Hydatid of Morgagni: a possible underestimated cause of unexplained
infertility. Eur J Obstet Gynecol Reprod Biol 2011;158:62-66. https://doi.org/10.1016/j.ejogrb.2011.04.018

17. Pansky M, Smorgick N, Lotan G, Herman A, Schneider D, Halperin R. Adnexal torsion involving hydatids of
Morgagni: a rare cause of acute abdominal pain in adolescents. Obstet Gynecol 2006;108:100-102.
https://doi.org/10.1097/01.A0G.0000220548.99152.0f

18. Oppelt P, Renner SP, Brucker S, Strissel PL, Strick R, Oppelt PG, Doerr HG, Schott GE, Hucke J, Wallwiener
D, Beckmann MW. The VCUAM (Vagina Cervix Uterus Adnex-associated Malformation) classification: a new
classification for genital malformations. Fertil Steril 2005;84:1493-1497.
https://doi.org/10.1016/j.fertnstert.2005.05.036

19. Buttram VC, Jr., Gibbons WE. Miillerian anomalies: a proposed classification. (An analysis of 144 cases). Fertil
Steril 1979;32:40-46. https://doi.org/10.1016/S0015-0282(16)44114-2

20. The American Fertility Society classifications of adnexal adhesions, distal tubal occlusion, tubal occlusion
secondary to tubal ligation, tubal pregnancies, miillerian anomalies and intrauterine adhesions. Fertil Steril
1988;49:944-955. https://doi.org/10.1016/S0015-0282(16)59942-7

21. Acién P. Embryological observations on the female genital tract. Hum Reprod 1992;7:437-445.
https://doi.org/10.1093/oxfordjournals.humrep.al37666

22. Acién P, Acién M, Sanchez-Ferrer M. Complex malformations of the female genital tract. New types and
revision of classification. Hum Reprod 2004;19:2377-2384. https://doi.org/10.1093/humrep/deh423

23. Acién P, Acién MI. The history of female genital tract malformation classifications and proposal of an updated
system. Hum Reprod Update 2011;17:693-705. https://doi.org/10.1093/humupd/dmr021

24, FIPAT. Terminologia Embryologica. 2nd ed. Federative International Programme for Anatomical Terminology
2022. Accessed July 10, 2022. https:/fipat.library.dal.ca/te2/

25. Tulusan AH. Complete absence of the muscular layer of the ampullary part of the Fallopian tubes. Arch Gynecol
1984;234:279-281. https://doi.org/10.1007/BF02113813

26. Guan J, Watrelot A. Fallopian tube subtle pathology. Best Pract Res Clin Obstet Gynaecol 2019;59:25-40.
https://doi.org/10.1016/j.bpobgyn.2018.12.012

27. Eustace DL. Congenital absence of Fallopian tube and ovary. Eur J Obstet Gynecol Reprod Biol 1992;46:157-
159. https://doi.org/10.1016/0028-2243(92)90263-X

28. Gandhi KR, Siddiqui AU, Wabale RN, Daimi SR. The accessory Fallopian tube: A rare anomaly. ] Hum Reprod
Sci 2012;5:293-294. https://doi.org/10.4103/0974-1208.106344

29. Alsina JL, Khamvongsa P. Incidental finding of unilateral ovarian and Fallopian tube agenesis during cesarean
delivery in patient with recurrent pregnancy loss. Cureus 2021;13:¢12769. https://doi.org/10.7759/cureus.12769

30. Zheng X, Yu X, Gil Y, Cai H, Han H, Guan J. Prevalence of subtle distal Fallopian tube abnormalities and their
association with endometriosis in infertility patients: a prospective cohort study. Hum Fertil (Camb) 2021;1-6.
https://doi.org/10.1080/14647273.2021.1981551

31. Dannreuther WT. Dextroversion of the uterus, with congenital absence of left Fallopian tube, ovary, broad
ligament, round ligament, kidney and ureter. Am J Obstet Gynecol 1923;6:51-53. https://doi.org/10.1016/S0002-
9378(16)42782-1

32. Varino GA, Beacham WD. Left renal agenesis, true unicornuate uterus, and total absence of left broad ligament,
round ligament, salpinx, and ovary. Am J Obstetrics Gynecol 1941;41:124-128. https://doi.org/10.1016/S0002-
9378(41)91124-9

33. Alexander HD. True unicornuate uterus and total absence of left broad ligament, round ligament, salpinx, ovary,
kidney and ureter. Can Med Assoc J 1947;56:539.

34. Chan CLK, Leeton JF. A case report of bilateral absence of Fallopian tubes and ovaries. Asia-Oceania J Obstet
Gynaecol 1987;13:269-271. https://doi.org/10.1111/1.1447-0756.1987.tb00262.x

35. Gold MA, Schmidt RR, Parks N, Traum RE. Bilateral absence of the ovaries and distal Fallopian tubes. A case
report. J Reprod Med 1997;42:375-377.

36. Pabuccu E, Kahraman K, Taskin S, Atabekoglu C. Unilateral absence of Fallopian tube and ovary in an infertile

patient. Fertil Steril 2011;96:e55-57. https://doi.org/10.1016/j.fertnstert.2011.04.027




S48 Csobonyeiova Vol. 71

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.
49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Vaiarelli A, Luk J, Patrizio P. Ectopic pregnancy after IVF in a patient with unilateral agenesis of the Fallopian
tube and ovary and with endometriosis: search of the literature for these associations. J Assist Reprod Genet
2012;29:901-904. https://doi.org/10.1007/s10815-012-9819-6

Gursoy AY, Akdemir N, Hamurcu U, Gozukucuk M. Incidental diagnosis of unilateral renal and adnexal

agenesis in a 46-year-old multiparous woman. Am J Case Rep 2013;14:238-240.
https://doi.org/10.12659/AJCR.883970

Chen B, Yang C, Sahebally Z, Jin H. Unilateral ovarian and Fallopian tube agenesis in an infertile patient with
a normal uterus. Exp Ther Med 2014;8:831-835. https://doi.org/10.3892/etm.2014.1825

Dahan MH, Burney R, Lathi R. Congenital interruption of the ampullary portion of the Fallopian tube. Fertil
Steril 2006;85:1820-1821. https://doi.org/10.1016/].fertnstert.2006.01.012"

Muppala H, Sengupta S, Martin JE. Unilateral absence of tube and ovary with renal agenesis and associated

pyloric  stenosis: communication. Eur J Obstet Gynecol Reprod Biol 2008;137:123.
https://doi.org/10.1016/j.ejogrb.2006.11.009

Uckuyu A, Ozcimen EE, Sevinc Ciftci FC. Unilateral congenital ovarian and partial tubal absence: report of four
cases with review of the literature. Fertil Steril 2009;91:936.€935-938.
https://doi.org/10.1016/j.fertnstert.2008.09.022

Tzitzimikas S, Fragkos M, Karavida A, Mettler L. Unilateral ovarian absence. Gynecological Surgery
2013;10:93-95. https://doi.org/10.1007/s10397-012-0773-1

Agarwal M, Sinha HH, Anamika. Congenital absence of a part of the Fallopian tube: a case report. Case study.
Int J Reprod Contracept Obstet Gynecol 2017;6:320. https://dx.doi.org/10.18203/2320-1770.ijrcog20164686
Gupta N, Nigam A, Tripathi R, De A. Unilateral tubo-ovarian agenesis with contralateral adnexal torsion in a
premenarchal girl. BMJ Case Rep 2018;2018:bcr-2017-224157. https://doi.org/10.1136/ber-2017-224157
Mamah JE, Ofodile OO, Onyebuchi AK, Otu CR, Aliyu-Abubakar Z, Egbuonu N. Unexplained left Mullerian
agenesis with agenesis of left kidney: A case report. Clin Case Rep 2022;10:e05273.
https://doi.org/10.1002/ccr3.5273

Tandulwadkar S, Mishra S, Gupta S, Singh A, Singhania S. A rare case of primary infertility with bilateral

agenesis of medial part of fimbrial end with hypoplasia of fimbria and absence of fimbria ovarica with septate
uterus with bilateral normal ovaries. Int J Reprod Contracept Obstet Gynecol. 2022 2022;11:1316.
https://doi.org/10.18203/2320-1770.ijrcog20220928

Kossman R. About accessory tubes and tubal ostia. Z Obstetrics Gynaecol 1894;29:253.

Coddington CC, Chandler PE, Smith GW. Accessory Fallopian tube. A case report. J Reprod Med 1990;35:420-
421.

Skaldalakis JE, Colburn GL, Weidman TA (Eds). Skaldalakis’ Surgical Anatomy. The Embryology and
Anatomic Basis of Modern Surgery. Paschalidis Medical Publication Ltd, Athens. 2004.

Beyth Y, Kopolovic J. Accessory tubes: a possible contributing factor in infertility. Fertil Steril 1982;38:382-
383. https://doi.org/10.1016/S0015-0282(16)46524-6

Yablonski M, Sarge T, Wild RA. Subtle variations in tubal anatomy in infertile women. Fertil Steril
1990;54:455-458. https://doi.org/10.1016/S0015-0282(16)53761-3

Rottenstreich M, Smorgick N, Pansky M, Vaknin Z. isolated torsion of accessory Fallopian tube in a young
adolescent. J Pediatr Adolesc Gynecol 2016;29:e57-58. https://doi.org/10.1016/j.jpag.2016.03.003

Duraisamy KY, Ravi S, Balasubramaniam D, Ramesh K. Accessory Fallopian tube in an adolescent: a rare
anomaly. ] Hum Reprod Sci 2020;13:239-241. https://doi.org/10.4103/jhrs.JHRS 53 20

Kale I. The accessory Fallopian tube, a rare Mullerian duct anomaly: Two case reports. J Pak Med Assoc
2021;71:370-372. https://doi.org/10.47391/JPMA.1277

Thonell SH, Kam A, Resnick G. Torsion of accessory Fallopian tube: ultrasound findings in two premenarchal
girls. Australas Radiol 1993;37:393-395. https://doi.org/10.1111/1.1440-1673.1993.tb00105.x

Muzii L, Angioli R, Benedetti Panici P. Patient with 6 Fallopian tubes. ] Minim Invasive Gynecol 2011;18:145.
https://doi.org/10.1016/j.jmig.2010.01.018

Ugar MG, Ilhan TT, Giil A, Korkutan C, Celik C. Patient with three Fallopian tubes at right adnexa. J Clin
Diagn Res 2017;11:QJ03-QJ04. https://doi.org/10.7860/JCDR/2017/22713.9263




2022 Anatomical Variations and Congenital Anomalies of the Uterine Tubes S49

59. Groves EWH. A case of tubal gestation producing severe hemorrhage without rupture, associated with the
presence of an accessory Fallopian tube. Bristol Med Chir J (1883) 1904;22:46-48.

60. R N, Ma R. Duplication of the Fallopian tube. J Hum Reprod Sci 2008;1:35-36. https://doi.org/10.4103/0974-
1208.38971

61. Priyadarshini D AC. Fallopian Tube Duplication: A rare anomalistic case report with review of literature. Annals
of Women and Child Health 2017;3:1812. https://doi.org/10.21276/AWCH.1812

62. Zafarani F, Ghaffari F, Ahmadi F, Soleimani Mehranjani M, Shahrzad G. Hysterosalpingography in the
assessment of proximal tubal pathology: a review of congenital and acquired abnormalities. Br J Radiol
2021;94:20201386. https://doi.org/10.1259/bjr.20201386

63. Tubbs RS, Shoja MM, Loukas M. Bergman's Comprehensive Encyclopedia of Human Anatomic Variation.
Wiley; 2016. https://doi.org/10.1002/9781118430309

64. Jeziorczak PM, Warner BW. Enteric Duplication. Clin Colon Rectal Surg 2018;31:127-131.
https://doi.org/10.1055/s-0037-1609028

65. The Free Dictionary by Farlex. 2022. Accessed October 10, 2022. https://medical-
dictionary.thefreedictionary.com/

66. Stedman's Medical Dictionary for the Health Professions and Nursing. Fifth edition. Philadelphia: Lippincott,
Williams & Wilkins 2005.

67. Isherwood PJ, Ibrahim ZH, Lieberman BA. Gamete intraFallopian transfer in women with accessory tubal ostia.
Br J Obstet Gynaecol 1990;97:542-548. https://doi.org/10.1111/].1471-0528.1990.tb02528.x

68. Zheng X, Han H, Guan J. Clinical features of Fallopian tube accessory ostium and outcomes after laparoscopic
treatment. Int J Gynaecol Obstet 2015;129:260-263. https://doi.org/10.1016/1.ijg0.2014.12.007

69. Pereira N, Kligman I. Clinical implications of accessory Fallopian tube ostium in endometriosis and primary
infertility. Womens Health (Lond) 2016;12:404-406. https://doi.org/10.1177/1745505716658897

70. Lelchuk A, Nicoara M, Nazir S, Liu S, Bain K. Hydatid cyst of Morgagni-the case of a misidentified paratubal
cyst as an appendiceal mucocele. Laparosc Surg 2019;3:46. https://doi.org/10.21037/1s.2019.09.03

71. Ghosh SK. Giovanni Battista Morgagni (1682-1771): father of pathologic anatomy and pioneer of modern
medicine. Anat Sci Int 2017;92:305-312. https://doi.org/10.1007/s12565-016-0373-7

72. Gupta S, Gavard JA, Kraus E, Yeung P, Jr. Endometriosis in Hydatid Cysts of Morgagni: A Retrospective Cohort
Study of Another Atypical Manifestation of Endometriosis. J Minim Invasive Gynecol 2017;24:653-658.
https://doi.org/10.1016/j.jmig.2017.02.011

73. Abd-el-Maeboud KH. Hydatid cyst of Morgagni: any impact on fertility? J Obstet Gynaecol Res 1997;23:427-
431. https://doi.org/10.1111/].1447-0756.1997.tb00868.x

74. Barloon TJ, Brown BP, Abu-Yousef MM, Warnock NG. Paraovarian and paratubal cysts: preoperative diagnosis
using transabdominal and transvaginal sonography. J Clin Ultrasound 1996;24:117-122.
https://doi.org/10.1002/(SICI)1097-0096(199603)24:3<117::AID-JCU2>3.0.CO;2-K

75. Origoni M, Cavoretto P, Ferrari A. Acute isolated tubal torsion in pregnancy due to twisted Morgagni hydatid.
Minerva Ginecol 2008;60:95-96.

76. Terzic MM, Arsenovic NN, Maricic SB, Babovic IR, Pilic 1Z, Bila JS. Fallopian tube torsion caused by
extremely large Morgagni hydatid: A very rare cause of acute abdomen in a virgin adolescent. Cent Eur J Med
2011;6:349-352. https://doi.org/10.2478/s11536-011-0023-3

77. Passos I, Britto RL. Diagnosis and treatment of Miillerian malformations. Taiwan J Obstet Gynecol 2020;59:183-
188. https://doi.org/10.1016/j.tj02.2020.01.003

78. Behr SC, Courtier JL, Qayyum A. Imaging of Miillerian duct anomalies. Radiographics 2012;32:E233-250.

https://doi.org/10.1148/rg.326125515




