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Abstract We describe a case of rachipagus parasitic twin
with spinal cord malformations (lipomyelomeningocele and
tethered cord) in a 7-month-old Ethiopian infant. The parasitic
mass had a well-formed foot, ankle and lower leg and a small
sinus that resembled an anus. Magnetic resonance imaging
scans revealed spinal malformations including a distal
syringohydromyelia. The mass was successfully resected
and the dural attachment was closed. Histopathological exam-
ination confirmed the diagnosis. Postoperatively, the child had
unchanged, intact neurological function in both lower limbs.
Almost all rachipagus parasitic twins are associated with spi-
nal malformations. They should, therefore, be operated on by
surgeons experienced in myelomeningocele surgery.
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Introduction

BParasitic twin^, also called ^foetus in foetu^ (FIF), is a well-
known, but rare condition that occurs at 3 weeks of gestation

[1]. Grant and Pearn [2] indicated an incidence of 1 per 500,
000 births. It was first described by Banks [3] in 1789, by
Meckel [4] in 1815 and later by Jones and Larkin in 1889
[5], and it was defined further byWillis [6]. A PubMed search
for the terms Bfoetus in foetu^ or Bparasitic twin^ found at
least 148 publications dating back to 1950. Several authors
have also reviewed previous cases [7–14]. A majority of the
published cases have appeared in relation to the peritoneum,
most often retroperitoneally [11]. The term Bparasitic twin^ is
used to describe a partial fetus that is joined to an otherwise
relatively normal fetus at one of the same sites of union as in
intact conjoined twins [15]. They usually consist of externally
attached supernumerary limbs, not infrequently with some
viscera, as in a case previously published by our group [16].
Humphreys et al. [17] published a case with an accessory arm
originating in the neck midline and offered an interesting dis-
cussion about the possible causes and pathogenesis of such
malformations.

Conjoined twins with an asymmetric growth result in var-
iably developed viable fetus or body parts (parasite) complete-
ly dependent on the other, normal fetus (autosite).

Imaging now allows early antenatal diagnosis of conjoined
twins, and depicts the anatomy of the involved organs and
associated anomalies, which is vital for parent counselling,
prenatal and postnatal management decisions, and for
presurgical planning. Awareness of the types and possible
associated anomalies of conjoint twins is important for both
the managing physicians and the radiologist.

We report an additional case of rachipagus parasitic male
twin. Most of the reported rachipagus twins are parasitic and
the most common parasitic organ is a limb, usually the upper
extremity in the cervical rachipagus and the lower extremity in
the thoracic or lumbar rachipagus [29]. Other structures: lung,
bladder, genital organs, cartilage, urinary bladder, kidney,
breast, nipple and intestinal organs may also be found in the
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parasite. Cardiac and central nervous system tissues in para-
sites and also some nervous tissue from the autosite may dom-
inate the parasite. Commonly associated malformations in the
autosite are nervous system malformations: spina bifida, teth-
ered cord, vertebral body abnormalities. Other malformations,
such as cardiac, renal, rectovaginal fistula and foot deformities
(pes equinovarus) may also be found.

Though neural tube defects are relatively rare in the devel-
oped world, it is not an uncommon problem in neurosurgical
paediatric practice in developing countries. Although these are
two separate entities, they have been found together in our
patient as in other rachipagus parasitic twins.

Case story

The patient was a 7-month-old infant girl born to a 23-year-old
para-2 mother from northern Ethiopia, who had an uneventful
pregnancy and gave birth by spontaneous vaginal delivery at
home. The child was born with a progressively growing mass
over the lower back with an appendage hanging from it. There
was no paresis of the lower limbs. The child was feeding well
and showed no signs of delayed developmental milestones.

On examination at admission, there was a large midline
mass over the lumbar region about 12×8 cm in size with a
well-formed foot, ankle and lower third of the leg along with
small 2 × 2-cm bud of what would presumably become an
extremity or genitalia and a small sinus tract over the inferior
portion of the mass that resembled the anal orifice (Figs. 1 and
2). The mass was completely covered with skin; it was soft in
consistency with the attached appendage that showed no
movement of its own. It was not tender, but was sensitive to
touch, pain and pressure. The patient had no neurological
deficit. Magnetic resonance imaging (MRI) was done and
revealed a huge asymmetrical lumbosacral lipomatous mass
containing complex structures, cystic and irregular T1 and T2
hypo-intense components converging to the dysraphic lumbo-
sacral defect. These were in continuity with the bone in the
supernumerary limb. MRI also revealed a tethered spinal cord
containing a distal syringohydromyelia (Fig. 3).

Surgery

After being admitted to the hospital, the patient was operated
on without neurophysiological monitoring and the entire mass
was excised from its attachment to the lipoma. The dural de-
fect (1.0×0.5 cm) was identified deep in the resection cavity.
There were no neural structures identified and there was no
lipoma identified extending into the dura, and the dural defect
was closed. The lipoma was removed and the skin was closed
over the midline. The specimen was sent for biopsy. The im-
mediate postoperative period passed uneventfully, and the pa-
tient was discharged from the hospital without any complica-
tions on the 3rd postoperative day.

Follow-up

One year after the operation, the patient was seen at the
follow-up clinic. The surgical scar was acceptable; she was
neurologically intact and had normal development. The

Fig. 1 Preoperative photographs
showing the parasite with dimple
(left)

Fig. 2 Intraoperative photograph showing the small bud on the lower
right side of the parasite, as well as the extra limb
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biopsy revealed normal looking neural tissue, skeletal muscle,
smooth muscle, fat tissue and cyst lined with pseudo-stratified
ciliated columnar cells with epidermal lining.

Discussion

The incidence of conjoined twinning is said to be 1 per 50,
000–100,000 births (60 % are stillbirths) and 10 % of these
again are parasitic. Heteropagus is the term used to describe
the development of asymmetry in conjoined twinning when
one of the twins (autosite) monopolises the placental blood at
the expense of the other fetus (parasite) with consequent isch-
aemic atrophy. The parasite continues to grow attached to the
autosite. According to Spencer, parasitic twins are aberrations
ofmonozygotic twinning, appearing as foetus in foetu (FIF) or
teratomas. It is just the degree of malformation and the timing
of the embryological insult that differ [15].

The aetiology of conjoined twins, parasitic or not, is not yet
clear. There are two theories to explain the phenomenon. The
fission theory states that incomplete division of the blastocyst
between the 13th and the 15th days of gestation results in
conjoining and the fusion theory says that fusion of monozy-
gotic twins results from a secondary union of two separate
monovular embryonic discs; for an overview, see [18].

In their extensive review on imaging in conjoined twins,
Kingston et al. [19] made some important points: BPlanning of
surgical separation is aided by accurate preoperative imaging.
Such twins are classified according to the most prominent site
of connection: the thorax (thoracopagus), abdomen
(omphalopagus), sacrum (pygopagus), pelvis (ischiopagus),
skull (craniopagus), face (cephalopagus), or back
(rachipagus). The area of fusion largely determines the

imaging modalities used^. This also applies to parasitic twins,
and it must apply to surgery as well; the surgery has to be
tailored according to the organs and tissue of the region of
fusion.

The site of connection must consequently determine which
surgical specialty should deal with the case. It has been dem-
onstrated that there are spinal malformations underneath the
supernumerary limb in most rachipagus parasitic twins [16,
20–29], ranging from spina bifida to tethered cord,
myelomeningocele (MMC), diastematomyelia, and other spi-
nal cord malformations. Removal of a supernumerary limb
attached to the back is, therefore, not just a simple and straight
forward limb amputation; there will often be neurosurgical
challenges lurking in the depth. It is, therefore, our advice that
a surgeon experienced in MMC surgery should be in charge
when performing surgery in such cases. We believe this is the
most important lesson that can be learned from this case report.

Conclusions

Most reported rachipagus parasitic twins are associated with
dysraphic spinal column and cord anomalies. If not detected
prenatally, the condition will be diagnosed after birth. We
recommend MRI as the neuroimaging method of choice in
these cases to map the anatomy of the anomaly as accurately
as possible before surgery. As there are spinal malformations
underneath the supernumerary limb in most rachipagus para-
sitic twins, removal of a supernumerary limb attached to the
back is, therefore, not just a simple amputation. We, therefore,
recommend that a surgeon experienced in MMC surgery
should be in charge when performing such surgery.
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