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Malformations associated with congenital absence
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SUMMARY Thirty-four cases (29 children and five adults) of congenital absence of the gall bladder
were found in a retrospective necropsy study. When the distribution of associated malformations in
these patients was analysed, the cases were found to fall into several groups. The largest group (13)
had multiple anomalies involving the genitourinary (83 % reproductive tract, 42% renal), gastro-
intestinal (46 % imperforate anus, 23 % tracheo-oesophageal fistula), cardiovascular (54Y cardiac
defects, 23 % single umbilical artery), and skeletal (31 %) systems. Eight other patients had pre-
dominantly cardiac anomalies in addition to the agenesis of the gall bladder. Five had abnormalities
associated with defects of the anterior abdominal wall. There were no additional malformations in
the remaining cases. Family history was negative in all, suggesting a sporadic occurrence. Comparison
with previously reported cases confirmed a similar distribution of anomalies. The hitherto unrecog-
nised but consistent pattern of multiple malformations found with agenesis of the gall bladder may
imply a non-random tendency for these defects to occur together.

Congenital absence of the gall bladder is a rare
anomaly which may occur alone or in association
with other malformations.' Earlier studies have
described a variety of defects associated with agenesis
of the gall bladder, but in the majority of reported
cases this anomaly is found alone and there has been
no previous attempt to correlate the associated
malformations. A retrospective necropsy search to
identify cases of congenital absence of the gall
bladder in our hospitals was undertaken. Analysis of
the anomalies in these cases was performed, in order
to study the frequency and pattern of the malforma-
tions associated with congenital absence of the gall
bladder.

Materials and methods

The necropsy records at Los Angeles County-
University of Southern California Medical Center
(LAC-USC) and at the Children's Hospital of Los
Angeles (CHLA) were reviewed. A total of 92 600
necropsies performed at LAC-USC since 1920 was
searched, 50 780 cases from 1949 to 1979 with the
aid of a computer, and the cases before 1949 and
from 1979 to January 1982 manually. A total of 27
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cases with congenital absence of the gall bladder were
found, five in adults and 22 in children of 18 months
or less. The CHLA necropsy files from January 1960
to January 1982 were searched and seven cases of
congenital absence of the gall bladder in children of
6 years of age or less were found. Cases of absent
gall bladder associated with biliary atresia were
excluded from the study.

After identification of the cases, the necropsies and
histories were reviewed. Previously reported cases of
congenital absence of the gall bladder and associated
malformations were compiled. The results were
tabulated and compared.

Results

The 27 cases of congenital absence of the gall bladder
found among the 92 600 necropsies in the files at
LAC-USC represented an overall incidence of
1: 3400 or 0-03%. The five adult cases included
four males and one female and ranged in age from
34 to 81 years. None had a history of biliary disease
or surgery, and no external scars or fibrosis in the
gall bladder fossa were found at necropsy. Hepatic
morphology was normal. None exhibited any
malformations, other than the presumably congeni-
tally absent gall bladder.
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TABLE 1 Malformations with agenesis of the gall
bladder: necropsy study population.
Group I. Major malformations in multiple systems (n = 13)

6 males and 7 females
Stillborn to 3 months

Group II. Predominantly cardiovascular malformations (n = 8)
3 males and 5 females
Stillborn to 6 years

Group III. Anterior abdominal wall defects (n = 5)
4 males and 1 female
Stillborn to 16 months

Group IV. No associated malformations (n = 8)
5 males and 3 females
1 day to 81 years

Of the 29 paediatric cases with agenesis of the gall
bladder, 22 came from LAC-USC and seven from
CHLA. There were three paediatric cases with only
absent gall bladder and no other defects. This
included one male and two females who ranged in
age from one day to one month. Multiple malforma-
tions were found in the remaining 26, who were
found to fall into several groups (table 1). The
largest group of 13 had multiple malformations
involving the genitourinary, gastrointestinal, and
cardiovascular systems. Eight cases had predomi-
nantly cardiac anomalies and five had malformations
with defects of the anterior abdominal wall.

In the largest group, those with multiple major
malformations, there were six males and seven
females, ranging in age from stillborn to 3 months
(table 2). Skeletal malformations were variable, with
sirenomelia in one case, one case with phocomelia,
two with milder upper limb defects, and one case
with hemivertebrae. Two cases with cleft lip and
palate were found in the group. Gastrointestinal
anomalies were frequent and there were six cases
with imperforate anus, three with malrotation, three
with tracheo-oesophageal fistula, and one with
pyloric stenosis.

Congenital heart disease was a very common
finding in the first group. There were five cases with a
ventricular septal defect and two with tetralogy of
Fallot (one with a bicuspid aortic valve). There was
one case with total anomalous pulmonary venous
return, one with an atrial septal defect, one with
anomalies of the aortic arch, and one with aortic and
mitral stenosis. There were two cases with poly-
splenia and two vessel umbilical cords were noted in
three infants.
Anomalies of the internal and external genitalia

were frequent. Five of the seven females had severe
anomalies, which included: a persistent cloaca;
vesicovaginal fistula with double vagina; bicornuate
uterus, cervix, and vagina with imperforate vagina
and absent gonads bilaterally; absent bladder and

TABLE 2 Malformations with agenesis of the gall
bladder: group I.

Study Literature
(n = 13) (n = 11)

Gastrointestinal anomalies
Imperforate anus
Tracheo-oesophageal fistula
Abnormal pancreas
Malrotation
Pyloric stenosis (Down's)

6
3

3

Cardiovascular anomalies
Ventricular septal defect 5
Tetralogy of Fallot 2
Anomalous pulmonary venous return 1
Atrial septal defect I
Anomalous aortic arch 1
Abnormal valves 1
Single umbilical artery 3

Genitourinary anomalies
Abnormal internal genitalia
Incomplete masculinisation
Gonadal agenesis
Renal agenesis
Renal dysgenesis
Renal hypoplasia
Urinary obstruction
Horseshoe kidney

Skeletal and facial anomalies
Sirenomelia
Phocomelia
Vertebral anomalies
Other limb defects
Cleft lip and palate

5
4
2
2
3

2

22

9
3
1

2

7

4

2

uterus; and absent ovary and fallopian tube uni-
laterally. Hypospadias, shawl scrotum, microphallus,
or unfused labioscrotal folds were found in four
males. Renal anomalies were found in eight cases.
These included renal dysgenesis, unilateral hypo-
plasia, and bilateral or unilateral agenesis in six, and
hydronephrosis associated with urethral obstruction
in two.

Karyotypes were performed in only three instances.
In two cases the karyotypes were found to be
normal. In one case, with clinical features compatible
with this syndrome, trisomy 18 was documented.
Trisomy 21 and trisomy 13 were suspected clinically
in two cases, but were unconfirmed by karyotype
analysis.
There were eight cases in whom congenital heart

disease was the dominant defect found in association
with congenital absence of the gall bladder (table 3).
There were three males and five females in this
second group, who ranged in age from stillborn to
6 years. The congenital cardiac defects included:
truncus arteriosus with ventricular and atrial septal
defects; tetralogy of Fallot; ventricular septal defect,
either with aortic stenosis or tricuspid atresia or
alone; and abnormal aortic and mitral valves. In
association with these cardiac abnormalities, there
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TABLE 3 Malformations with agenesis of the gall
bladder: group II.

Study Literature
(n =8) (n =4)

Cardiovascular anomalies
Ventricular septal defect 3 1
Tetralogy of Fallot 2 1
Atrial septal defect 2
Abnormal valves 2 1
Truncus arteriosus 1
Coarctation of aorta 1
Cor triloculare 1

Genitourinary anomalies
Renal dysgenesis 2
Horseshoe kidney 1

Gastrointestinal anomalies
Abnormal pancreas 1 1

were two cases with dysgenetic kidneys, one with an
absent ear, one with a multilobed spleen, one with
agenesis of the ventral pancreas, and one stillborn
infant with meningomyelocele and horseshoe kidney.
The next group of cases included those in whom

an absent gall bladder was found in association with
defects of the anterior abdominal wall. There were
two patients with omphalocele, one with gastro-
schisis, and two with severe but unspecified defects.
They ranged in age from stillborn to 16 months.
There were four males and one female in the group.
Two showed severe skeletal malformations in
association with the anterior wall defects, and an
imperforate anus was found in one of these two.
Intestinal malrotation was present in three. In two
cases a ventricular septal defect was found, in one
associated with abnormalities of the tricuspid and
mitral valves. There was one case with an atrial
septal defect. Hypospadias and microphallus were

found in one case and bilateral renal dysgenesis was

also observed once.

Discussion

Congenital absence of the gall bladder is a rare

anomaly. Estimates of its incidence in the general
population have ranged from 0-01 to 0.09 %.2-4
Our observed incidence of 0.03% (1: 3400) at
LAC-USC would be consistent with previous
estimates. Congenital absence of the gall bladder is
usually asymptomatic until later in life, when biliary
symptoms may lead to cholangiography or surgery
and the diagnosis being made. In children with
serious malformations which result in early death, or

in adults in whom the finding is incidental, gall
bladder agenesis is usually diagnosed at necropsy.
When absence of the gall bladder is collected from
surgical experience in adults with biliary symptoms,

associated malformations are rare,2 but when gall
bladder agenesis is evaluated in necropsy series,
associated malformations are more common.1
The largest series of cases of congenital absence of

the gall bladder was reported by Monroe' in 1959,
when he briefly described 181 cases of absent gall
bladder, 77 in children less than one year old. These
cases included some of biliary atresia and cystic
fibrosis and were collected by a survey of pathologists
from a total of 1 352 000 necropsies. In 117 of these
181 cases (65 %), gall bladder agenesis was associated
with one or more other congenital anomalies.
Gastrointestinal defects noted included tracheo-
oesophageal fistula and annular pancreas, but not
imperforate anus. Gonadal agenesis, renal agenesis
and dysgenesis, and abnormalities of the internal
genitalia in females and external genitalia in males
were mentioned. Congenital heart defects, a variety
of central nervous system anomalies including
meningomyelocele, and skeletal malformations were
also listed.'
The causes of the embryonic injury which could

result in congenital absence of the gall bladder and
the malformations associated with it are unknown
and probably multiple. The liver, gall bladder, and
biliary ducts are derived from a common ventral
median outgrowth of the endodermal tube at
approximately 2 weeks gestational age. This original
diverticulum elongates, eventually becoming the
hepatic and common bile ducts. The liver forms
from a proliferation of cells at its anterior and
ventral aspects. A second more caudal outgrowth
from the original hepatic diverticulum, the cystic bud,
forms during the fourth week. It gives rise to the gall
bladder and cystic duct.&8 Failure of the cystic duct
to form or damage to it soon after could result in
congenital absence of the gall bladder.
Although there was no known exposure to any

drug or other teratogen in the necropsy cases in our
study, agenesis of the gall bladder has been reported
in association with thalidomide embryopathy.9 In
addition to limb reduction defects, other malforma-
tions similar to those in our cases were found with
drug exposure from 35 to 47 days' gestation.9 Absent
gall bladder, malrotation of the bowel, imperforate
anus, congenital heart defects, renal agenesis, and
other genitourinary anomalies were observed with
exposure during this period.9
Anomalies of the gall bladder may occur with

karyotypic abnormalities. Hypoplasia of the gall
bladder has been described in association with
trisomy 18.10 In one of our cases of agenesis of the
gall bladder, trisomy 18 was documented. Un-
fortunately the presumptive association with trisomy
21 and trisomy 13 could not be confirmed.
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In some instances, congenital absence of the gall
bladder may be an inherited defect. There has been
one report of agenesis of the gall bladder in members
of a large kindred in whom this isolated defect
appeared to be inherited as an autosomal dominant
trait with reduced penetrance.11 There has been one
report of a mother and daughter with gall bladder
agenesis,12 and others of the occurrence of this
anomaly in female sibs,'3 14 but in the majority of
cases gall bladder agenesis is sporadic. In none of
our cases was there a family history of either gall
bladder abnormalities or other congenital
malformations.
The pattern of malformations seen with agenesis

of the gall bladder is distinguishable from other
recognised malformation syndromes. The G syn-
drome is an X linked recessive disorder that is
characterised by abnormal facies, laryngeal clefts,
abnormal cry and swallow, hypospadias, and, in a
few cases, congenital absence of the gall bladder and
imperforate anus.13-'7 There are also several
similarities between the abnormalities seen with the
VATER association and those found with agenesis
of the gall bladder.18 19 Imperforate anus, tracheo-
oesophageal fistula, and renal and cardiac anomalies
are encountered in both, but genital defects and
absent gall bladder are not typically part of the
VATER association. Polysplenia was found in two
of the cases in our study. The occurrence of agenesis
ofthe gall bladder with polysplenia20 and asplenia21 22
has been noted previously. Although no gall bladder
may be found in approximately one-sixth of all cases
of biliary atresia,23 malformations are rare and liver
parenchymal changes are typical with this disorder.24

Excluding adults with only absent gall bladder
and children with biliary atresia, 32 previously
reported cases of congenital absence of the gall
bladder were found to compare with our cases.22 25-45
When we compared these cases, we found the
associated malformations to be similar in
character and distribution to those in our own
population. The cases could be grouped as ours were,
with 11 showing major malformations of the gastro-
intestinal, cardiovascular, and genitourinary systems
(table 2) 22 28 30 31 34 37 39 41 44 four with congenital
heart disease (table 3),22 3137 and nine who had a
variety of fewer malformations from the same
spectrum (table 4).25 26 32 36 40 42 43 4 There were no
cases found with anterior abdominal wall defects and
absent gall bladder. The remaining reports described
children of 3 years or less who had no other malfor-
mations.25 27 29 31 35 The majority of reported cases
are adults with no other congenital defects.

Based on our necropsy experience and review of
published reports a hitherto unappreciated but

TABLE 4 Malformations with agenesis of the gall
bladder: reported cases with isolated associated defects.
External anomalies

Meningomyelocele26 1
Anencephaly25 1
Klippel-Feil45 1
Lumbar hernia43 1

Gastrointestinal anomalies
Malrotation36 38 41 3

Genitourinary anomalies
Renal dysgenesis32 1
Horseshoe kidney42 I

consistent pattern of malformations associated with
agenesis of the gall bladder has emerged. This
pattern and its distribution are similar in both our
own population and in the previously reported cases.
The largest group of cases exhibit the most severe
anomalies in the spectrum. Finding the same pattern
and distribution in both our own cases and in
published reports would imply a non-random
tendency for these multisystem defects to associate
together. The majority of cases appear to demon-
strate the most severe manifestation of the associa-
tion. When cases occur with fewer defects, the
anomalies are part of the same predictable spectrum
of malformations associated with agenesis of the
gall bladder.
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