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Historia 
•  Figuras y estatuas de hace muchos años y de diferentes 

partes del mundo representan gemelos unidos. 

•  El primer reporte de gemelos unidos es de las inglesas May 
y Elizabeth Chulkhurst, nacidas en 1100, en Ken, y que 
murieron a los 34 años. 

•  Los más populares fueron Chang y Eng Bunker, nacidos en 
Siam ( Tailandia) en 1811.  Se casaron y tuvieron 22 hijos. 
Murieron a los 63 años.  

•  El primer informe de una separación exitosa de gemelos 
unidos fue en 1689, por Johanes Fatio, descrito por Konig . 

Conjoined twins—past, present, and future. Abdullah Al Rabeeah. Journal of Pediatric Surgery (2006) 41, 1000–1004  
  
 

  
 
 



there was only 1 stillborn asymmetrical conjoined twin pair (0.04/100,000). Among the 13,418
consecutive stillborns surveyed, 6 cases of conjoined twins were identified (either symmetrical or
asymmetrical) giving a frequency of 44.72 per 100,000, and 11 pairs were identified among the
2,425,583 total live births surveyed during the first period 1976 to 1979, a frequency of 0.45 per
100,000. Thus, the frequency among stillborn infants is 99.34 times higher than that observed among
live births. However, the frequency for the total births (3 last periods) showed a decreasing trend from
1.47 per 100,000 birth in the first period (1980-1985) when TOP was illegal, to a value of 0.09 per
100,000 in the last period, more than 16-fold lower, probably because of the TOP of affected fetuses.
Therefore, we consider that the frequencies observed in the period 1980 to 1985 are the basal values in
our population. The most frequent type observed was thoracopagus, with an overall prevalence at birth
of 0.44 per 100,000 (1/228,160) from 1980 to 2006, representing 58.82% of the total population of
symmetric conjoined twin pairs. Diprosopus pairs were the next most common group (11.76%). Most of
the cases were females (4 males/11 females), and although this appeared to be mainly because of the
thoracopagus pairs (males-females, 2:8), in such a small number of cases, it is not possible to determine
the ratios for the other groups. Gestational age was significantly shorter than in control twins for each
type studied.
Conclusions: We conclude that it is incorrect to consider that all types of conjoined twins have the same
epidemiological characteristics, such as the frequency at birth. The differences observed may be related
with the distinct embryo-fetal mortality of each type of conjoined twins in different populations, and the
sex ratio, among others.
© 2009 Elsevier Inc. All rights reserved.

Monozygotic (MZ) twinning can result in different types
of twins as follows: separated twins having a single chorion,
placenta, and amniotic sac; or conjoined twins. This last
group of twins is generally considered as either symmetrical
or asymmetrical. In symmetrical pairs, both twins develop
symmetrically and are classified in different subgroups.
Although several classifications exist, most are based on the
site of fusion (cephalic, anterior, caudal, posterior, and their
combinations). Asymmetrical conjoined twins are MZ twins
where one twin is well developed, whereas the other is less
developed and considered as parasitic, or even a fetus-in-
fetu, depending on its location.

Although the frequency of conjoined twins is very low,
this type of congenital malformation has been of interest
since the beginning of human history, and it is documented in
many types of representations and figurines that have
survived to the present. This is particularly the case of the
dicephalus type, the oldest known representation being a

marble statue of a dicephalus pair of twins discovered in
Anatolia and dating from 6500 years ago [1]. Moreover,
there are other figurines from different parts of the world,
such as those of diprosopus and dicephalus twins from
Mexico, depicted in Fig. 1 (dated from 1500 to 500 years
BC). However, the interest in these types of malformation and
their interpretation has differed significantly across the eras.

The frequency of conjoined twins at birth is quite low, and
although different figures have been published around the
world since 1930 [2-8], it is currently estimated that the
frequency ranges from 1/50,000 to 1/200,000, giving an
overall frequency of about 1/75,000 births. Here we present
the epidemiological analysis of a consecutive series of
conjoined twins in nearly 2.5 million births from the database
of the Spanish Collaborative Study of Congenital Malforma-
tions (ECEMC) for the period April 1976 to 2006. In this
analysis, the impact of voluntary termination of pregnancies
(TOP) of some of the affected fetuses is also observed.

Fig. 1 Figurines representing dicephalus and diprosopus individuals from the pre-Columbian culture (Mexico) dated from 1500 to 500 years BC.
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Epidemiological and clinical analysis of a consecutive series of conjoined twins in Spain . M.L. Martínez-Frías et al. Journal of Pediatric 
Surgery (2009) 44, 811–820  

 



Generalidades	  
•  1,6% ! embarazo gemelar 

   1,2% dicigoto 
   0,4% monocigoto 

•  Incidencia gemelar unido: 
 1 en 100 monocigotos 
 1 en 50 000 gestaciones 
 1 en 250 000 NV 

•  75% sexo femenino 
•  Pueden ser simétricos o asimétricos. 
•  Aumento tasa embarazos gemelares 

monocoriónicos con técnicas de FA. 
Early	  diagnosis	  of	  conjoined	  twins,	  e.	  Pajkrt	  and	  e.	  JAUNIAUX	  ,	  Prenat	  diagn	  2005;	  25:	  820–826.	  	  

	  	  



Embriología	  

•  Teoría	  de	  la	  fisión:	  Falla	  en	  la	  división	  del	  
disco	  embrionario	  después	  del	  12º	  día	  de	  
embriogénesis.	  

•  Teoría	  de	  la	  fusión:	  Fusión	  secundaria	  de	  2	  
discos	  embrionarios	  separados,	  a	  nivel	  
dorsal	  en	  el	  tubo	  neural	  ,	  o	  a	  nivel	  ventral	  
en	  el	  saco	  vitelino.	  

Sonographic diagnosis of conjoined diamniotic monochorionic twins christopher C. Destephano, BS; monika meena, MBBS; douglas L. Brown, 
MD; norman P. Davies, MD; brian C. Brost, MD. American journal of obstetrics & gynecology DECEMBER 2010  

 





Embriología 

Sonographic diagnosis of conjoined
diamniotic monochorionic twins
Christopher C. DeStephano, BS; Monika Meena, MBBS; Douglas L. Brown, MD; Norman P. Davies, MD; Brian C. Brost, MD

Twin pregnancy has fascinated ob-
stetric providers for centuries, with

conjoined twins receiving attention
from the earliest medical recordings.
Conjoined twins are hypothesized to de-
velop secondary to the incomplete fis-
sion of germinal disc after the 12th day of
embryogenesis.1 This incomplete ger-
minal disc fission would require that
conjoined twin pregnancies have mono-
amniotic and monochorionic mem-
branes.1-4 Rare cases of conjoined twins
with diamniotic membranes have been
reported, which theoretically would be
improbable.3-8

CASE REPORT
A 37-year-old woman, gravida 3, para 1,
who spontaneously conceived, pre-
sented at 9 weeks of gestation for evalu-
ation of her twin pregnancy. Transvagi-
nal ultrasound showed a single
intrauterine gestational sac that con-
tained 2 embryos, each of which was sur-
rounded by an amnion (Figure 1), con-
firming monochorionic diamniotic
placentation. The embryos shared a
common yolk sac (Figure 2) and were
joined periumbilically. The patient’s his-
tory included surgical correction of aor-
tic coarctation and subaortic stenosis.
Her first pregnancy was uncomplicated
and resulted in delivery of a healthy
child, who was later diagnosed with au-
tism. During her second pregnancy, di-

lation and curettage was performed for a
blighted ovum at 6 weeks.

A repeated ultrasound (Figure 3) at 11
weeks of gestation confirmed that the fe-
tuses were joined in abdominal region
only (omphalopagus). Doppler ultra-
sound revealed a bifurcated umbilical
cord below the conjoined region (Figure
4). She elected termination of pregnancy
at this point, and a dilation and curettage
was performed without complication.
Chromosomal analysis of the products

of conception showed no abnormality
and normal male karyotype.

COMMENT
Fission and fusion models have been of-
fered to explain the embryonic develop-
ment of these unconventional conjoined
twins. Using the incomplete fission (sec-
ondary division) model described by Ka-
pur et al,6 a single amniotic cavity ini-
tially contains 1 embryonic disc. Two
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FIGURE 1
Amniotic sacs surrounding conjoined twins

DeStephano. Conjoined diamniotic monochorionic twins. Am J Obstet Gynecol 2010.

According to traditional theories for the pathogenesis of conjoined twins, diamniotic pla-
centation should not occur. We present an unusual case with diamniotic/monochorionic
conjoined twins and discuss possible etiologic hypotheses. The diagnosis of this improb-
able case was made in the first trimester using ultrasound, which assisted in making an
early decision regarding further management.

Key words: conjoined twins, diamniotic, omphalopagus, ultrasound

Case Report www.AJOG.org

e4 American Journal of Obstetrics & Gynecology DECEMBER 2010

Sonographic diagnosis of conjoined diamniotic monochorionic twins christopher C. Destephano, BS; monika meena, MBBS; douglas L. Brown, 
MD; norman P. Davies, MD; brian C. Brost, MD. American journal of obstetrics & gynecology DECEMBER 2010  

 



Embriología 

organizing centers (primitive streaks)
are then formed in this embryonic disc
due to a defect in the gastrulation pro-
cess. Depending on the orientation of the
streaks (parallel being most common),
the nonfree end of the amniotic sac dim-
ples in the area between the 2 streaks. As
folding continues, the amniotic mem-
brane remains connected to the embryos
only at the region of umbilical ring,
where the twins are connected, resulting
in the formation of 2 amniotic sacs. Yolk
sac development is common among 2
embryos, consistent with the presence of
only 1 yolk sac in our case. However, this
model fails to explain associated cloacal
and bowel anomalies identified in the
literature.5

From extensive reviews of the litera-
ture on conjoined twins, Spencer9,10

proposes a fusion model in which 2 em-
bryonic discs are formed in 2 different
amniotic sacs. During development,
these embryonic discs fuse at the umbil-
ical region and have a common yolk sac
forming the diamniotic/monochorionic
conjoined twin. To support this model of
structures arising from 2 separate discs
with 2 body stalks, Spencer10 uses the
finding that a significant number of cases
have duplication of all or some portion
of the gastrointestinal tract, umbilicus,
umbilical cord, and placenta. However,
according to this model, we can hypoth-
esize connections at other extraamniotic
sites apart from umbilicus in conjoined
twins, for which no case has been
reported.

As a review of the literature by Fraser et
al11 revealed 9 cases of forked umbilical
cords among monochorionic monoamni-
otic twins, it was hypothesized that an em-
bryonic fission occurred. However, our
case is the third report of diamniotic con-
joined twins with a single forked umbilical
cord, consistent with the theory of fu-
sion.4,7 Given the early gestation, it is un-
clear if the joining of umbilical cords rep-
resents primarily a vascular connection
between the twins or includes portions of
the fetal intestines.

Although the embryological basis of
diamniotic conjoined twins remains un-
certain due to each theory carrying its
own set of pros and cons, our case reveals
that it is possible to diagnose diamniotic

FIGURE 2
Single yolk sac

DeStephano. Conjoined diamniotic monochorionic twins. Am J Obstet Gynecol 2010.

FIGURE 3
Fetuses joined in abdominal region (omphalopagus)

DeStephano. Conjoined diamniotic monochorionic twins. Am J Obstet Gynecol 2010.
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Clasificación	  
•  Según simetría: 

-  Simétricos 

-  Asimétricos ( heterópagos, gemelo 
parásito).  

 Dependencia cardiovascular 
 Incidencia 1 en 1-2 millones de 

nacimientos. 
 Mejor pronóstico 

Heteropagus	  twins.	  G.	  Sharma	  et	  al.	  Journal	  of	  Pediatric	  Surgery	  (2010)	  45,	  2454–2463	  	  
	  

	  
	  



Thoraco-omphalopagus asymmetric conjoined twins: Report of a case and complete review of the literature . D.R. Calderoni et al.  
Journal of Plastic, Reconstructive & Aesthetic Surgery (2014) 67, e18ee21  

 



Thoraco-omphalopagus asymmetric conjoined twins: Report of a case and complete review of the literature . D.R. Calderoni et al.  
Journal of Plastic, Reconstructive & Aesthetic Surgery (2014) 67, e18ee21  

 



Clasificación 
•  Según área de unión más prominente.  (Spencer) 
•  Unión ventral (87%) 
•  Rostral 
-  Cefalopagos 11% 
-  Toracopagos 19% 
-  Onfalopagos 18% 

•  Lateral (28%) Parapagos 

•  Caudal (11%) Isquiopagos 
 
•  Unión Dorsal (13%) 
-  Craneopago 5% 
-  Raquipago 2% 
-  Pigopago 6% 



Table 1 Embryological classification of symmetrical Con-
joined twins7

Embryonic aspect (%) Type Incidence (%)

Ventral (87)
Rostral (48) Cephalopagus 11

Thoracopagus 19
Omphalopagus 18

Caudal (11) Ischiopagus 11
Lateral (28) Parapagus 28

Dorsal (13) Craniopagus 5
Rachipagus 2
Pyopagus 6

Figure 1 Illustration of the various types of conjoined twins: (A) craniopagus, (B) thoracopagus, (C) omphalopagus, (D) parapagus,
(E) ischiopagus, (F ) pygopagus.

Incidence. The estimated incidence of conjoined
twins is 1 per 50 000 births, but as over 60% are stillborn,
the true incidence is around 1 per 200 000 live births.
Females predominate in the ratio of 3 : 1.

Aetiology. Two theories have been proposed to
explain the occurrence of conjoined twins:

1. Fission theory which postulates incomplete division
of the embryonic disc from a single fertilized ovum
between the 15th and 17th day of gestation.6

2. Fusion theory proposes secondary fusion of two
originally separate monovular embryonic discs. It is
further postulated that intact skin will not fuse to intact
skin and that two embryonic discs could be united only in
those locations in which the ectoderm was normally
absent or normally destined to fuse or to breakdown.5

Classification. The twins are classified according to
the most prominent site of union together with the suffix
‘pagus’, the Greek term for fixed. Symmetrical conjoined
twins comprise two equally developed individuals and
can be classified embryologically as shown in Table 1 with
examples of the more common types shown in Fig. 1.

Prenatal diagnosis. Polyhydramnios occurs in over
50% of the cases. The diagnosis can be suspected on

CONJOINED TWINS 387

Conjoined twins. L. Spitz. Current Paediatrics (2001) 11, 386- 389. 
 
 
 
 



Gemelos onfalópagos con síndrome de transfusión gemelo-gemelar. Preparación y técnica . a. Ebensperger o. Y cols.  Rev. Chilena de 
cirugía. Vol 62 - no 2, abril 2010; pág. 188-196  

 



Diagnós%co	  

•  US	  
•  1º	  trimestre:	  
-‐  Sospecha	  en	  2	  embriones	  con	  solo	  un	  saco	  
vitelino	  

-‐  Sin	  movilidad	  rela%va.	  
-‐  Con%nuidad	  de	  contorno	  

-‐  Consejería	  :	  Con%nuación	  o	  término	  del	  
embarazo	  en	  países	  en	  que	  el	  aborto	  es	  legal.	  

	  Early	  diagnosis	  of	  conjoined	  twins,	  e.	  Pajkrt	  and	  e.	  JAUNIAUX	  ,	  Prenat	  diagn	  2005;	  25:	  820–826.	  	  
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Early	  diagnosis	  of	  conjoined	  twins,	  e.	  Pajkrt	  and	  e.	  JAUNIAUX	  ,	  Prenat	  diagn	  2005;	  25:	  820–826.	  	  
	  

	  	  



Diagnós%co 

•  2º	  Y	  3º	  trimestre	  

-‐  Anatomía	  
-‐  Estructuras	  unidas	  

	  Hígado	  80%	  onfalopagos	  
-‐  Malformaciones	  asociadas.	  

	  Pronós%co	  y	  manejo.	  



Diagnós%co 

•  Ecocardiograma 
-  Evaluar grado de fusión cardíaca 
-  Alteraciones anatómicas cardíacas y 

función. 
-  Superior que postnatal en algunos casos. 

•  Resonancia Magnética  
- Detalle de estructuras asociadas y 
alteraciones anatómicas. 

The natural history of prenatally diagnosed conjoined twins. Mackenzie et al.Journal of pediatric surgery, vol 37, no 3 (march), 2002: pp 
303-309  

 



Manejo	  
•  Prenatal	  
-‐  Derivación	  a	  centro	  terciario	  
-‐  Seguimiento	  con	  US	  cada	  3-‐4	  semanas	  
-‐  PHA	  >	  50%	  !	  eventual	  amniodrenaje	  
-‐  Ecocardiograma	  
-‐  RM	  
-‐  Consejería	  y	  apoyo	  psicológico.	  

	  
• Momento	  y	  vía	  de	  parto.	  
-‐  Cesárea	  
-‐  36-‐38	  semanas	  



Manejo	  
•  Postnatal.	  

-‐  Quirúrgico	  programado.	  2	  –	  4	  meses	  de	  vida.	  Sobrevida	  80%.	  
Estudio	  anatómico	  completo,	  expansión	  de	  piel.	  
	  
-‐  Quirúrgico	  de	  emergencia.	  Mortalidad	  71%.	  
Inestabilidad	  hemodinámica.	  
Muerte	  de	  un	  gemelo	  
Malformaciones	  asociadas	  que	  requieran	  intervención	  inmediata.	  (	  ej.	  
Hernia	  diafragmá%ca)	  

-‐  No	  quirúrgico.	  	  

Early	  diagnosis	  of	  conjoined	  twins,	  e.	  Pajkrt	  and	  e.	  JAUNIAUX	  ,	  Prenat	  diagn	  2005;	  25:	  820–826.	  	  

	  	  



Manejo	  

•  No	  quirúrgico:	  
	  
-‐  Corazón	  único	  
-‐  Corazón	  hipoplásico	  mantenido	  por	  corazón	  mayor	  	  
-‐  Puentes	  vasculares	  entre	  los	  corazones	  
-‐  	  VCI	  única	  
-‐  Aorta	  única	  
-‐  Uniones	  encefálicas	  
-‐  Unión	  de	  columna	  vertebral.	  

Gêmeos	  unidos:	  diagnósUco	  pré-‐natal,	  parto	  e	  desfecho	  após	  o	  nascimento.	  Brizot	  ML,	  Liao	  AW,	  Lopes	  LM,	  Silva	  MM,	  Krebs	  V,	  Schultz	  R,	  Zugaib	  M.	  
Rev	  Bras	  Ginecol	  Obstet.	  2011;	  33(5):211-‐8	  	  
	  	  	  

	  



Pronós%co	  

• Mal	  pronós%co	  

•  40%	  mueren	  in	  útero	  
•  >50%	  NV	  mueren	  período	  neonatal	  
•  Depende	  del	  %po	  de	  fusión	  y	  estructuras	  
compar%das,	  además	  de	  malformaciones	  
asociadas.	  

Early	  diagnosis	  of	  conjoined	  twins,	  e.	  Pajkrt	  and	  e.	  JAUNIAUX	  ,	  Prenat	  diagn	  2005;	  25:	  820–826.	  	  

	  	  



Objetivo: Analizar la frecuencia y  características epidemiológicas de una serie de siameses nacidos en España. 
 
Material y métodos: Se utilizaron  datos del Estudio Colaborativo Español de Malformaciones Congénitas para el período abril 
1976 a 2006. Debido a la ley española que permite la interrupción voluntaria del embarazo (TOP) fue efectiva a finales de 
1985, se analizó los datos en 4 puntos, 2 antes de 1986 y 2 después.  Durante el primer período (1976-1979) sólo los nacidos 
vivos se registraron, mientras que FMIU y nacidos vivos fueron incluidos en los otros tres (1980- 1985, 1986-1995 y 
1996-2006). En el presente estudio, los casos fueron clasificados como simétricos (15 pares) y asimétricos (1 par) . Cada par 
de gemelos siameses se consideró como un solo caso para los cálculos, independientemente del tipo de unión. 
 
Resultados: De 2.281.604 nacimientos entre 1980 y 2006, hubo 15 casos de gemelos unidos simétricos, frecuencia de 0,70 
por 100.000 (1/152.107),  hubo sólo par de gemelos siameses asimétricos que murió (0.04 / 100.000). Entre 13.418 nacidos 
muertos estudiados, hubo 6 casos de gemelos unidos (simétrica o asimétrica) , frecuencia de 44,72 por 100.000, y 11 pares 
fueron identificados entre 2.425.583 total de NV estudiados durante el primer período  1976 -1979, frecuencia de 0.45 por 
100.000. Frecuencia entre nacidos muertos es 99,34 veces mayor que observada entre los NV. La frecuencia de nacimientos 
totales (últimos 3 períodos) mostró una tendencia a la baja de 1.47 por 100.000 nacimiento en primer período (1980-1985) 
cuando el aborto era ilegal, a 0,09 por 100.000 en el último período, más de 16 veces menor. El tipo más frecuente fue 
toracopagos, con una prevalencia general al nacer de 0,44 por 100.000 (1 / 228.160) 1980-2006, lo que representa 58,82% de 
la población total de pares de gemelos siameses simétricas. Los pares diprosopus fueron el siguiente grupo más frecuente 
(11,76%). La mayoría de los casos eran mujeres (4 varones / 11 mujeres). La edad gestacional fue significativamente menor 
que en los gemelos de control para cada tipo de estudio. 
  
Conclusiones: Se concluye que es incorrecto considerar que todos los tipos de gemelos unidos tienen las mismas 
características epidemiológicas, como la frecuencia en el nacimiento. Las diferencias observadas pueden estar relacionados 
con la distinta mortalidad de cada tipo de gemelos unidos en diferentes poblaciones, y la proporción de sexos, entre otros. 

 



CASO CLÍNICO 



Antecedentes 
•  NMG 
•  33 años 
•  G4P3A0, 2 cesáreas 
•  Hipotiroidismo en tto. 
•  Derivada desde Hospital de Angol por 

hallazgo US de embarazo gemelar 
monocorial monoamniótico 
tóracopagos. 

   
 EG actual: 30 + 3 semanas 



Ecografía CERPO 
•  03-11-14    Edad gestacional: 27 + 3 semanas 
 

FETO A 
•  Presentación: Cefálica, a derecha 
•  EPF: 843 g, p10-25. Curva Alarcón 
•  Anatomía: Defecto pared anterior 

que se extiende desde tórax a 
hipogastrio. Asimetría cardíaca de 
predominio izquierdo, con VD 
pequeño, aparentemente unido a 
pared común con VI de feto B. 
Hígado compartido con feto B.  

•  Placenta: Única, posterior, grado 0. 
Inserción paracentral del cordón 
umbilical, con ambos cordones en 
muy estrecho contacto. 

•  LA: normal 

FETO B 
•  Presentación: Cefálica, a izquierda  
•  EPF: 971 g, p50-75. Curva Alarcón 
•  Anatomía: Defecto pared anterior 

que se extiende desde tórax a 
hipogastrio. Dextrorotación 
cardíaca. Pared de VI compartida 
con pared de VD de feto A. 

     Hígado compartido con feto A. 
•  Placenta: Única, posterior, grado 0. 

Inserción paracentral del cordón 
umbilical, con ambos cordones en 
muy estrecho contacto. 

•  LA: normal 
 
 



Manejo en CERPO 
•  Seguimiento Ecográfico 
•  Consejería 
•  Ecocardiografía Fetal 
•  Resonancia Magnética  
•  Apoyo psicológico 
•  Control FAR 
•  Planificación interrupción 
•  Comité Ética 
•  Presentación a Comité Perinatal del 241114 



Ecocardiografías 
•  CERPO (03/11/14): 
-  Feto A:  

 Asimetría de cavidades de predominio 
izquierdo. 

 VD de menor tamaño 
 Pared común entre VD feto A y VI feto B 

 
-  Feto B: 

-  Dextrorotación cardíaca 
-  Pared común entre VD feto A y VI feto B. 



Resonancia Magnética 
CLC,  12 de noviembre 

•  2 fetos unidos desde tercio inferior de tórax hasta ombligo. 
•  Tórax: 2 pares de pulmones separados. Corazones 

centrales, con contacto de sus paredes anteriores. 
Diafragma continuo. 

•  Abdomen: Hígados fusionados en situación anterior. 
Cordón umbilical único, de 3 vasos. Estómagos y vejigas 
distendidas. 2 pares de riñones normales. 

•  Columna vertebral normal en ambos fetos. 
•  Encéfalo de ambos fetos impresiona normal. 
•  Extremidades superiores sin alteraciones, inferiores con 

disposición inhabitual a distal, pies de aspecto invertido. 



Videos 



Videos 



Videos 



Conclusión 

•  Gemelos unidos son muy 
infrecuentes 

•  Presenta un desafío médico y ético. 

•  Debe manejarse por un equipo 
multidisciplinario. 
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