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Abstract 
A prenatal diagnosis of V ACTERL association, a combination of vertebral (V), anal 

(A), cardiac (C), tracheoesophageal (TE), renal (R) and limb (L) anomalies was made at 30 
weeks of gestation, based on the sonographic demonstration of vertebral defects, bilateral renal 
agenesis, and left lower limb defects. Additionally, severe oligohydramnios and fetal growth 
restriction were also documented. After proper counseling, elective termination of pregnancy 
was done, resulting in a stillborn infant with multiple malformations compatible with the 
V ACTERL association. The postnatal X-ray and autopsy revealed verterbral defects, anorectal 
atresia with undetermined sex, cardiac defect of ventricular septal defect, tracheal agenesis with 
distal atresia of esophagus, bilateral renal agenesis, and limbs defects. The chromosomal study 
revealed normal, 46,XY. This report emphasizes the important role of prenatal ultrasound in the 
diagnosis and management of this disorder. 
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V ACTERL associatiOn is defined as a 
combination of vertebral (V), anal (A), cardiac (C), 
tracheoesophageal (TE), renal (R) and limb (L) 
anomalies(!). This is a rare expanded form of the 
VATER association, a combination of morpho-
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logical defects including vertebral defects, anal 
atresia, tracheoesophageal fistula, esophageal 
atresia, radial/renal anomalies, that includes cardiac 
defects and limb defects. The disorder has generally 
been a sporadic occurrence in an otherwise normal 
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family . The etiology is unknown. Though the 
V ACTERL association is not uniformly fatal, it 
is a great burden of caregiving. Therefore, prenatal 
diagnosis is of clinical importance for proper ma­
nagement, either pregnancy termination in a lethal 
case or a plan for rehabilitation in cases of mild 
form, such as an attempt to avoid preterm deli­
very secondary to polyhydramnios. Although the 
diagnosis of V ACTERL association has been 
reported several times, there have been prenatally 
recognized in only a limited number(2-5) . The pur­
pose of this report was to emphasize the important 
role of prenatal ultrasound in diagnosis and 
management of this disorder. 

CASE REPORT 
A 29-year-old pregnant woman, P0-0-0-0, 

was referred to the Department of Obstetrics and 
Gynecology, Faculty of Medicine, Chiang Mai 
University due to severe oligohydramnios. Her 
pregnancy course was unremarkable, no history 
of any familial disease, normal fetal movements, 
and no other obstetric or medical complications. 
However, at her last visit of antenatal care at a 
community hospital at 30 weeks of gestation, 
small-for-date uterine size was clinically detected 
so she was referred, and ultrasound examination 
was performed. Sonographic examinations at 
Maharaj Nakorn Chiang Mai hospital showed 
severe oligohydramnios and single growth-res­
tricted fetus with multiple malformations (Fig . 

Fig. lA. Sonographic sagittal view of the spine. 
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lA-C). Bilateral renal agenesis was prenatally 
detected on the basis of inability to demonstrate 
both kidneys after several attempts of detailed 
ultrasonography with permanently empty bladder, 
and severe oligohydramnios. Vetebral defects at 
the lower thorax, lumbar and sacrum were visua­
lized, including disorganized morphology, scolio­
sis and fragmented, but normal echogenicity . The 
long bone survey showed limb defect at the left 
lower extremity, including complete absence of 
pattella, lower leg and foot, very shortened and 
angular femur (2.4 em), the short thigh ending 
up with skin tag as shown by the arrow head in 
fig. I C. All other extremities were normal in both 
morphology and number but crowded in com­
pressed position due to oligohydramnios. V AC­
TERL association was prenatally diagnosed 
based on the positive sonographic findings of 
vertebral defects, bilateral renal agenesis, and left 
lower limb defects . After proper counseling 
regarding the very poor prognosis due to bilateral 
renal agenesis, elective termination of pregnancy 
was successfully performed with transvaginal 
misoprostol at 30 weeks of gestation. Obviously 
on the postnatal X-ray (Fig. !D), and macroscopic 
findings (Fig. lE), the stillborn fetus showed short 
left thigh with no lower leg and foot and undeter­
mined ambiguous genitalia with no anus . The 
autopsy confirmed the prenatal findings. In addi­
tion, no development of genitourinary tract, ano­
rectal atresia, tracheal agenesis (Fig. lF), distal 

Fig. lB. Coronal view of the spine. 
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Fig. lC. Short left thigh (arrowhead shows the 
distal end of thigh) compared with right 
thigh. 

Fig. IE. Macroscopic finding. 

esophageal atresia, and ventricular septal defect 
were demonstrated. The chromosome study re­
vealed normal, 46,XY. 

DISCUSSION 
Originally, Say and Gerald(6) described 

a nonrandom association of vertebral defects , im­
perforate anus and polydactyly. The spectrum was 

Fig. lD. Postnatal X-ray (fracture of right femur 
occurred during delivery). 

Fig. IF. Tracheal atresia (short arrow shows caro­
tid vessels, long arrow shows esophagus 
without trachea anteriorly). 

broadened by Quan and SmithC7) to add tracheo­
esophageal fistula/atresia and renal/radial defects, 
and the acronym VATER association was utilized 
to designate this complex. Temtamy and Miller(8) 
utilized the acronym VATERS (S; single umbilical 
artery). V ACTERL is a rare extended form, added 
for cardiac (C) and limb (L), especially non-radial 
limb, defects. Moreover, a nonrandom association 
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of V ACTERL-H (H; hydrocephalus) has been 
increasingly reported(9). Furthermore, it has been 
suggested that sirenomelia is the severe form of this 
association(2). 

The important sonographic features for 
diagnosis of this complex included 3 or more 
typical defects of the disorder. Based on the ultra­
sonographic findings in our case, V ACTERL 
association was the most likely diagnosis due to 
the combination of vertebral defects, bilateral 
renal agenesis, and non-radial limb defects. The 
major differential diagnoses were trisomy 13, 18; 
commonly involving multiple organs, and other 
disorders of vertebral/renal anomalies such as 
caudal regression syndrome, Jarcho-Levin syn­
drome, MURCS association, and sirenomelia. 
However, the r.onrandom association of all positive 
findings in this case were suggestive of the most 
likely diganosis of V ACTERL association, although 
complete diagnosis of V ACTERL could not be 
made prenatally. 

The case presented here demonstrates the 
important role and limitation of prenatal ultrasono­
graphy in diagnosis of this association. Because of 
multiple malformations, it can readily be diag­
nosed for some defects, though not all. Good sono­
graphic image can be easily obtained in several 
cases due to polyhydramnios. Major defects of 
vetebrae, limbs or kidney are usually easy to 
detect. However, oligohydramnios in this case 
was associated with poor image, leading to diffi­
culty in detection of minor defects such as ventri­
cular septal defect. Anal atresia can usually not be 
detected although many cases of anorectal atresia 
show some dilated bowel segmentO 0). The pre­
natal diagnosis is most commonly based on an 
abnormal spine, kidneys, heart, and radial rays, 
although not all of these features will be present 
in each case(2-5). Esophageal atresia is detectable 
by ultrasound only if little or no fluid is present in 
the fetal stomach, wheareas, the amniotic fluid 
volume is increased. 

Polyhydramnios, commonly seen in VA­
TER or V ACTERL association secondary to eso­
phageal obstruction, usually improves the quality 
of sono-graphic image, therefore, it is easier for 
detection of anomalies in this condition. However, 
this case presents a rare manifestation of oligohy­
dramnios caused by renal agenesis resulting in 
poor sonographic image, leading to difficulty in 
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detection of minor defects like VSD in this case. 
However, V ACTERL association was the most 
likely diagnosis because vertebral, renal and limb 
defects were prenatally visualized, and the others 
including VSD, trachea-esophageal defects, and 
anorectal atresia were postnatally demonstrated. 
Tracheal-esophageal fistula or agenesis can usually 
be diagnosed prenatally by demonstration of 
absence of the stomach due to no swallowed 
amniotic fluid, but the absent stomach in our case 
could not represent the tracheal-esophageal defects 
because there was no amniotic fluid to swallow. 

This is an unusual case of V ACTERL 
association since it consists of rare defects such as 
lower limb defect instead of the more common 
radial ray defect, bilateral renal agenesis instead 
of the more common multicystic kidney or 
hydronephrosis, oligohydramnios instead of poly­
hydramnios, complete absence of trachea instead 
of only tracheaesophageal fistula. 

The prenatal ultrasonography can identify 
not only defects for diagnosis but also specify the 
prognosis in most cases. The outcome depends 
on the severity of the abnormalities. Most infants 
have normal intelligence and require surgical and 
rehabilitative intervention. However, the prognosis 
of our case was invariably poor because of bilateral 
renal agenesis. 

Serial prenatal ultrasonography in future 
pregnancy should be considered, although the 
recurrence rate is unknown. However, X-linked 
V ACTERL association has been well documented 
in some cases(3), and due to the male infant in our 
case (by chromosome study), it is also possible 
to be inherited with this pattern. Therefore, it 
is very difficult to counsel the patients regarding 
the recurrence rate in a subsequent pregnancy, 
because of its heterogeneous causes. A 0 to 25 per 
cent risk for recurrence seems most appropriate 
in a sporadic case, like the case presented here. 

In conclusion, prenatal diagnosis of 
V ACTERL association based on an abnormal spine, 
kidney, heart, and limb can be readily made, though 
not all of these features are present in each case 
and some minor defects are difficult to detect. 
The prenatal ultrasonography can identify not 
only defects for diagnosis but also specify the 
prognosis in most cases. The outcome depends on 
the severity of the abnormalities 
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'iltl~l\Jnl'i'iu'lilmiEJUI'1"ElV1'lJEJ~n~l-JI'llll-J~l-JWUU VACTERL 'llEl~Ynm1ul'11'irl 1 'iltl 'fi~tl;::nEJu(;\'ltJ 
1'1lll-Jt:jV1tln~'lJEJ~m::~n~u..,.,~~ Ynl'im!'n ..,.,"EJV11'1EJ ..,.,"EJV1Ell..,.,l'i 1V1 LL'llU'lll 'iu'liltJ(;\'ltJI'f~uLi'ltJ~I'flll-J~~~'lJru::m~ 
l'f'i"in 30 N'uV1l.,.;- LV1tJEllAtJnl1V1'il'lWUm'it:jV1~u'll~'lJmm::~n1'lJ~U..,.,~~ h!ffiV1J~;;w~'!Tl~ 'lll'liltJYiEJuuutfu~lu 
YlEJ\J~l~LL":::L ~lmtJ 1 uJ~..,.,).JV1 UEln'llmfu rr~wu"iliiml:::Jll'f~lUEltll-Jln ( ~~L U\JC.l"'lln 1V11~.YmluJ~;;w~'!Tl~) 
vmn LV1'1il1 Ul'f'i'irl ..,.,~~'lln 1l-i'~nu1m~lLL~l Mvnm;~~m;llf~l'f'i'ill1V1tJ1'1lll-J('Il-TI'f'ih'llEJ~ ~th tJLL"::mii Yll'imi'ltJ~'iV1 
'llru:::I'1"EJV1 ~ 1'1lll-Jt:jV1tln~..,.,"l tJEJVl~V1l~-Jvl'iU'lil tJ 1-lriEJui'1"EJV1 'llnmwi'~i'l..,.,~~I'1"ElV1LL":::iu~V1"iflWYITmw Ul'flll-J 

t:jV1l.Jn~'llEJ~ 1'llNU..,.,~~ 1~~mw,.,-JmL":::r'n..,.,uV1LWfl1~1(;) c.~..r~rful-i'EJ~il hcil~fl ..,.,"EJV11'1EJ~EJmtJ 1 u ..,.,"EJV1Ellm'i 

~l\J~l~~lJ 1V1~EJJ~;;w~'!Jl~ 'lll'liltivlEJ\JlJUtfu ~'tlUYlEJUI'il~ LL":::LYll1~il 'fi~L'!Jl Mnun~l-JI'1lll-J~l-JWUr5 VACTERL 

m'iV1'il'lL1'1'iLl-J 1'11'~-Jwul.Jn~ ( 46,XY) 'iltJ~lutf6li'i~mll-J~ll'lqJ'llEJ~m•V1'il'l1'1~uLi'ltJ~ 1'1lll-J~~~1um;'lfltJ'iu'liltJ 
n~l-JI'1lll-Jt:jV1tln~iil~nl'ill ofi~ Mt l-i''!TEll:J"~ll'lqJJ~1 ULL~m;'iu'lUtJLL":::LL UlYil~ 1 um·i~LL"fn'!-n 

ft-,:: 'Ylfl-IIH-11, ~'l~H {'U'Yli\J-,::m~. &f".;'Utf f'lnlliJ.I'1~o~~ff 

'lfi..,.,J.I1!JL..,.,f1m-IILL~'Ylrf "! 2544; 84: 143-148 
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