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CASE REPORT
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Abstract
Twin to twin transfusion syndrome (TTTS) is caused by 
aberrant vascular connections between infant twins and 
results in high morbidity and mortality in the perinatal 
period. In donor infants with TTTS and symptoms of 
intestinal obstruction, small-bowel lesions have been 
reported in most cases. We report on a 33+6 gesta-
tional wk donor infant with TTTS who had intermittent 
obstructive episodes, including delayed meconium pas-
sage and colonic dilatation on abdominal X-ray. The 
diagnosis of Hirschsprung’s disease was based on a 
lateral pelvic film with a reversed rectosigmoid ratio. 
A subsequent barium colon study and rectal suction 
biopsy indicated a short segment aganglionosis of the 
colon.
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Core tip: Twin to twin transfusion syndrome (TTTS) is 
caused by an aberrant vascular connection between 
monochorionic infant twins. Necrotizing enterocolitis, 
jejunal/ileal atresia, and perforation have previously 
been reported, but there have been no reports of 
Hirschsprung’s disease in a donor infant with TTTS. The 
intrauterine hypoxemia in the case we report here may 
have inhibited neuroblast cell migration or caused the 
destruction of ganglion cells in the gut. The patient was 
a donor baby with symptoms of feeding intolerance 
and marked colon dilatation who was suffering from 
Hirschsprung’s disease and TTTS.
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INTRODUCTION
Twin to twin transfusion syndrome (TTTS), which oc-
curs in 1%-15% of  monochorionic twins[1], has been as-
sociated with high perinatal mortality and morbidity[1-3]. 
Abnormal vascular connections between infant twins 
and blood volume fluctuations or ischemia cause damage 
across multiple organs[1-3]. Jejunal or ileal lesions (atresia 
or perforation) and necrotizing enterocolitis in the gastro-
intestinal system have been previously reported in donors 
with TTTS[2-5]. 

Here, we present the case of  a donor baby with TTTS 
and symptoms of  delayed meconium passage and inter-
mittent obstructive episodes with colonic dilatation. Rec-



tal submucosal biopsy and a barium colon study led to a 
diagnosis of  Hirschsprung’s disease. 

CASE REPORT
A male infant was born to a healthy 33-year-old multi-
gravid woman. The pregnancy was complicated by 
polyhydramnios on the recipient side, oligohydramnios 
on the donor side, a marked difference between the two 
fetuses in apparent body weight, and pregnancy-induced 
hypertension. Amnioreductions were performed during 
pregnancy to alleviate the polyhydramnios in the recipient 
infant, but laser ablation was not performed. When labor 
began prematurely at 33+6 wk gestation, the twins were 
delivered via emergency Caesarean section. The recipient 
twin weighted 2190 g (50th-75th percentile) and had Apgar 
scores of  7/10 and 8/10 at 1 and 5 min, respectively. The 
donor weighed 1250 g < 10th percentile) and had Apgar 
scores of  2 and 5 at 1 and 5 min, respectively. 

At birth, the donor baby was pale and exhibited weak 
muscle tone and poor spontaneous respiratory effort. 
Therefore, he required immediate intubation and assisted 
ventilation. His face showed compression deformities at-
tributable to the oligohydramnios. The difference in birth 
weight between the infants was 42.9%. The hemoglobin 
levels of  the recipient and donor were 20.3 and 3.4 g/dL, 
respectively (a difference of  16.9 g/dL). On the first day 
of  life, the donor baby was transfused with a pack of  
red blood cells (10 mL/kg, three times by 3 d of  age), 
after which the hematocrit level stabilized at more than 
30%. In the recipient baby, partial exchange transfusion 
was performed because of  polycythemia and respiratory 
symptoms, including tachypnea.  

Head ultrasound of  both babies showed increased 
echogenicity of  the periventricular area, which decreased 
by the time of  the follow-up exam. An echocardiogram 
showed a 2.5 mm atrial septal defect (ASD) in the recipi-
ent and a 2.5 mm ASD, 3.5 mm patent ductus arteriosus 
(PDA) in the donor. No other abnormal findings, such as 
ventricular hypertrophy, tricuspid valve regurgitation, or 
right ventricular outflow tract obstruction, were observed 
in the recipient.

The recipient baby was able to received full enteral 
feeding on 10 d of  life, and he was discharged from the 
newborn intensive care unit at 18 d of  age. In the donor 
baby, oral ibuprofen was started at 2 d of  age to treat the 
symptomatic PDA that caused respiratory symptoms, 
which required ventilator support. He showed marked 
dilatation of  the sigmoid colon (Figure 1A) and no me-
conium passage was observed by the age of  4 d. Enema 
and rectal decompression were performed with the in-
sertion of  a rubber catheter and normal saline at 4 d of  
life. The first meconium passage after birth was observed 
only after normal saline enemas. Oral ibuprofen admin-
istration was ceased owing to abdominal distension, but 
was restarted at 10 d of  life. After one cycle of  ibuprofen 
had been completed, closure of  the ductus arteriosus was 
demonstrated via echocardiography. 

During the period of  hospitalization, the donor infant 
showed feeding intolerance with marked dilatation of  the 
sigmoid colon that required intermittent rectal decom-
pression and glycerin enemas. We suspected congenital 
megacolon because of  the dilatation of  the sigmoid 
colon with an inversed sigmoid-rectum diameter ratio 
on lateral pelvic film at the age of  61 d (Figure 1B). The 
anus was located as usual on physical examination, and 
a 9 mm Hegar dilator could be inserted easily when the 
body weight was 2070 g. Therefore, we could rule out 
anal stenosis. A barium enema study revealed the transi-
tion zone in the recto-sigmoid region, with an inversed 
recto-sigmoid ratio. 

Retained barium contrast in the bowel could be seen 
on delayed film, obtained 48 h after the colon study, as 
well as 24 h after. Increased numbers of  nerve fibers in 
the submucosal layer were observed, but no ganglion 
cells were found in a biopsy specimen obtained via rec-
tal suction biopsy (Figure 2). The results of  the rectal 
submucosal biopsy and barium colon study supported a 
diagnosis of  Hirschsprung’s disease. Colostomy surgery 
was performed at 81 d of  age. The operative finding 
showed marked dilatation immediately above the rectum, 
which indicated a short segment of  an aganglionic lesion. 
After the operation, no further obstructive symptoms or 
findings of  colonic dilatation on abdominal X-ray were 
observed. 

DISCUSSION
TTTS is a severe complication of  monochorionic twins 
that carries high mortality and morbidity[1-3]. Abnormal 
vascular connections between donor and recipient twin 
babies through the placenta can result in various morbidi-
ties, along with blood-volume fluctuations or ischemia[1-3]. 
The morbidities in twins with TTTS have been associ-
ated with volume overload in the recipient twin and with 
volume or oxygen depletion in the donor twin. Other 
consequences of  TTTS in recipient infants include arte-
rial cerebral stroke due to hyperviscosity, ventricular hy-
pertrophy or right ventricular outflow-tract obstruction 
(pulmonary atresia or stenosis) associated with volume 
overload or an elevated level of  endothelin-1, hepatic in-
farction, and intestinal injury[3,6]. 

A donor infant may experience hypoxic-ischemic in-
jury to the brain, heart, kidneys, liver, or intestine[3]. Nec-
rotizing enterocolitis, jejunal/ileal atresia, and perforation 
in the donor twin have been reported in previous stud-
ies[1-4]. It has been postulated that some intestinal abnor-
malities are caused by hypoperfusion and ischemic injury 
to intestine or embolic phenomena after laser ablation[3,4]. 
Laser ablation of  aberrant connecting vessels between 
the twins can produce emboli by coagulating the vessels 
of  the placenta. If  these emboli settle in the mesenteric 
vascular bed, they can cause gangrene, resulting in steno-
sis, atresia, or perforation of  the involved intestine[3-5]. It 
has also been reported that the incidence of  non-cardiac 
structural anomalies is higher in donors[1]. Anomalies 
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of  the gastrointestinal system have included enteric du-
plication cysts, jejunal or ileal atresia, gastroschisis, and 
the absence of  a gallbladder. Although there have been 
no previous reports of  Hirschsprung’s disease in donor 
infants with TTTS, it may be one of  the anomalies that 
accompany the symptom. Touloukian[7] described a pre-
mature infant with an aganglionic segment in the distal 
colon who experienced hypoxic damage. We postulated 
that the intrauterine hypoxemia in our patient might have 
caused the failure of  neuroblast cell migration[7] or the 
destruction of  ganglion cells in the gut[8]. 

The coexistence of  Hirschsprung’s disease and anal 
stenosis has also been reported[8,9]. Anal stenosis can 
present with symptoms similar to those of  short-segment 

Hirschsprung’s disease, including marked colonic dilata-
tion and obstructive episodes. We ruled out the possibil-
ity of  anal stenosis by inserting Hegar dilators larger than 
the normal anus of  a newborn (1.3 + 3* birth weight)[10].

The clinical features of  segmental dilatation of  the 
colon are similar to those of  Hirschsprung’s disease, in-
cluding constipation and abdominal distension[11,12], but 
the histological findings are different, particularly the 
presence of  ganglion cells in a circular layer of  the intes-
tine on the segmental dilation of  the colon. In this case, 
no ganglion cells were observed in a submucosal biopsy 
specimen of  the rectum. 

In summary, we report a donor baby with symptoms 
of  feeding intolerance and marked colon dilatation diag-
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Figure 1  Plain X-ray of the abdomen and pelvis. A: X-ray of the abdomen showing marked dilatation of the sigmoid colon on 4 d; B: Lateral pelvic film showing 
dilatation of the sigmoid colon and a narrowed transition zone with a reversed recto-sigmoid ratio on 59 d. 
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Figure 2  Histological and immunohistochemical features of the rectal biopsy specimen. A: Increased numbers of nerve bundles can be seen in the submuco-
sal layer (HE, × 200); B: High-powered magnification of the submucosal nerve plexus shows no ganglion cells (HE, × 400). Immunohistochemically; S-100 (× 200) (C) 
and bcl-2 (× 200) (D) staining show no ganglion cells in the submucosal nerves. HE: Hematoxylin-eosin staining.
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nosed with Hirschsprung’s disease and TTTS. In donor 
infants with TTTS who show delayed passage of  meco-
nium and intermittent obstructive episodes with feeding 
intolerance and colon dilatation on abdominal X-ray, 
Hirschsprung’s disease should be considered. 

COMMENTS
Case characteristics
A donor baby with symptoms of feeding intolerance and marked colon dilatation 
was diagnosed with Hirschsprung’s disease and twin to twin transfusion syn-
drome (TTTS).
Clinical diagnosis
The patient was diagnosed with delayed meconium passage and colonic dilata-
tion on abdominal X-ray.
Differential diagnosis
The differential diagnosis included anal stenosis and other causes of delayed 
meconium passage and colonic dilatation.
Laboratory diagnosis
Hemoglobin 3.4 g/dL on the first day of life.
Imaging diagnosis
Dilatation of the sigmoid colon with an inversed sigmoid-rectum diameter ratio 
on lateral pelvic film at the age of 61 d.
Pathological diagnosis
No ganglion cells were found in a rectal suction biopsy specimen. Elevated 
numbers of nerve bundles were noted in the submucosal layer.
Treatment
Colostomy surgery.
Experiences and lessons
In infants with TTTS who show symptoms such as feeding intolerance, delayed 
passage of meconium, and marked colon dilatation, Hirschsprung’s disease 
should be considered.
Peer review
This report is well-organized and systemically analyzes the relationship be-
tween ischemia and pathogenesis of Hirschsprung’s disease in twin to twin 
transfusion syndrome. These findings are important to those with closely-
related research interests. The results suggest that clinicians should consider 
Hirschsprung’s disease in infants with TTTS who show delayed passage of 
meconium and intermittent obstructive episodes. 
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