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Abstract
One hundred and twenty five adults who were born
before 1969 with oesophageal atresia or tracheo-
oesophageal fistula or both and were managed at
the Royal Children's Hospital, Melbourne, were
reviewed. Most enjoyed a normal life. Though over
half had difficulties in swallowing and symptoms of
gastro-oesophageal reflux, the symptoms occurred
only occasionally and were regarded as inconse-
quential by most. One third of the patients had
wheeze and a quarter had at least one episode of
bronchitis a year, but these interfered little with daily
activities. Overall, these results are encouraging for
young patients with oesophageal atresia and their
families.
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Introduction
The successful correction of major congenital mal-

formations is one of the notable achievements of
paediatric surgery in the past 40 years. Considerable
morbidity, however, may result from the surgical
procedures. Now that large numbers of patients
with corrected major malformations have reached
adulthood, knowledge of their state of health and
continuing problems may be important to paedia-
tricians, paediatric surgeons, obstetricians, and general
practitioners who counsel the parents of newborn
infants with those anomalies. Parents often ask about
the long term outcome of their child's condition.

Oesophageal atresia is uncommon, occurring in
about one in 4500 live births.' Survival was first
documented in the late 1930s,-' but with advances in
perioperative care the survival rate has increased from
roughly 60% in the 1950s to over 80% at present.", In
survivors the morbidity from gastrointestinal and
respiratory complications during infancy and child-
hood is well documented.'-'" Recurrent bronchitis,
pneumonia, anastomotic strictures, and dysphagia all
can impair the quality of life and cause considerable
problems to the patients, their families, and their
medical attendants.

There are no published data on whether these prob-
lems continue into adult life. We therefore reviewed
those adults who had survived repair of oesophageal
atresia in a large paediatric centre.

Method
Two hundred and forty eight patients with oeso-

phageal atresia or tracheo-oesophageal fistula, or both,
were managed at this hospital between the time of the
first successful repair in 1948 to the end of 1968. A total
of 145 patients survived to at least 18 years of age; of
these, 107 attended for review and a further 18 patients
were interviewed by telephone (86% of survivors). All
case notes were reviewed for details of surgical repair,
postoperative complications, and subsequent hospital
admissions. Details of past medical history and current
state of health, particularly gastrointestinal and res-
piratory symptoms, were obtained from the patients
and where possible the parents. Current symptoms
were defined as those present in the 12 months before
the review. Each patient was examined and the height
and weight recorded. Renal ultrasonography was
carried out. Other radiological examinations were
performed if there was a clinical indication.

Total lung capacity, vital capacity, residual volume,
and forced expiratory volume in 1 second were
measured in a pressure compensated integrated flow
plethysmograph (Jaegar Bodyscreen 2). The best of
three efforts was recorded. All values were expressed as
"per cent predicted" for height, age, and sex.'2 "1
The X' test and Student's unpaired t test were used

for comparative statistical analysis. Significance was
taken as p<005.

Results
The oldest patient reviewed was the first survivor,

aged 39. The mean age of the 68 men (54%) and 57
women (46%) was 25 0 years. The current problems
were distributed evenly between the sexes. Table I
gives details of the operations and complications for
145 survivors. The associated congenital abnormalities
were as follows: cardiac 10 men and seven women;
anorectal 9, 6; renal 27, 19; vertebral 19, 13; digital
6, 4; and other 19, 13. One patient had chronic
respiratory problems and short stature related to
surgical complications, another had congenital rubella
with associated ocular and auditory abnormalites, four
patients were mentally retarded but the cause was
unknown, and one patient became paraplegic after
surgery to correct a congenital scoliosis. Radial
anomalies were not detected in any patient.

TABLE i-Surgical procedures and complications in 145 survivors of
oesophageal atresia or tracheo-oesophageal atresia, or both, born
before 1969. (Figures are numbers of patients with percentages in
parentheses)

Oesophageal Oesophageal Iracheo-
atresia+distal atresia without oesophageal

fistula fistula fistula

Surgery: 134 5 6
Anastomosis 133 3
Primary oesophageal

replacement 1 2
Surgical complications:
Anastomotic leak 26 ('18 7)
Anastomotic stricture 76 (54 7)
Recurrent fistula 10 (7 1)

HEIGHT, WEIGHT, AND LUNG FUNCTION

The distribution of height and weight centiles in the
patients is shown in the figure. Only one patient was
below the third centile for weight and three patients
were below the third centile for height.

GASTROINTESTINAL PROBLEMS

Table II lists the current symptoms. Difficulties
with swallowing occurred often, and many patients
drank fluids with their meals. Only two, however,
avoided certain foods because of this, particularly
meats, poultry, and bread, and one avoided restaurants.
Dysphagia was more common in patients who had
been in hospital in childhood for stricture (76 out of
125) (p<0 05). Though symptoms of reflux were
common, only one patient had secondary complica-
tions. He had a hiatus hernia and a mild oesophageal
stricture distinct from the anastomotic site. There was
no relation between reflux and dysphagia in the past 12
months.

RESPIRATORY PROBLEMS

Table II also lists the current respiratory symptoms
and illnesses. Thirty patients (24%) had attended a
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general practitioner for respiratory problems in the
preceding 12 months. Asthma was a past or present
diagnosis in 17. Seven patients had radiologically
confirmed pneumonia after age 18. The characteristic
harsh barking cough of tracheomalacia was present in
50 patients (40%). Two patients, one with severe
scoliosis and one with bronchiectasis, had a moderate
reduction in exercise tolerance. Seven patients had
surgically treated scoliosis and 19 mild thoracic
scoliosis. None had symptoms.

Forty three per cent of the patients (33 men and 21
women) were smokers. The rate in the community for
an equivalent age group is 40%.' There were no differ-
ences in frequency of respiratory problems between

1rABLE 11-Current gastrointestinal and respiratorv svmptoms

No %o

(;astroi?t'sIitestal snptioms
D!)sphagia:

Occasional 67 53
D)ailv 16 13

"I learthurn"
Occasional 57 46
>One episode a week 14 11

Respiratory ss'nptolps and1illnesses:
Appreciable daill cough 11 9
Dail% productive cough otgreater than one month's

diuration 8 6
Wheeze:

Occasional 32 26
>One episode a week 17 14

Bronchitis:
Once a sear 18 14
I wo or more episodes a year 12 10

TABLIE tt1-Lung Junctiont (expressed as mneanis (2SD1) of the per cent predicted values) itt 73 adults who
survived repair ofoesophageal atresia or tracheo-oesophagealfistula, or both

No wheeze in Wheeze in
Non-smokers past 12 months past 12 months

All patients (n=40) (n 30) (n=43)

rotallungcapacity(v%) 99!12: *100(12) 10)11) 98(13)
Vitalcapac:itv ("!,% 91(13: 92(12: 94(12) 87(14*)
Residual volume 135 (77) 142 (103, 138 (98) 130 (28)
Forced expiratory volume in I second 85 (13* 85 (12) 88 ('12) 80 (14*)

3rd 25th 75th 97th

smokers and non-smokers. Wheezing, bronchitis, and
persistent cough were more common in patients who
had these problems in childhood (p<0-001). A daily
cough was associated with current symptoms of reflux
(p<005) and dysphagia (p<0 05).

Table III gives the data on lung function tests. The
following were excluded: 27 patients with scoliosis,
two pregnant women, the patient with rubella embryo-
pathy, and four who were mentally retarded. Though
values for vital capacity and forced expiratory volume
in 1 second were reduced, the results were within
the normal range of 80-120. Residual volume was
increased. Lung function in smokers and non-smokers
was similar. Patients who wheezed in the 12 months
before the review had significant reductions in vital
capacity and forced expiratory volume in 1 second
(p<005). Lung function in patients with other res-
piratory or gastrointestinal symptoms was not signifi-
cantly different from that in asymptomatic patients.

LIFESTYLE

Almost all patients enjoyed a normal lifestyle. Only
four patients were unemployed (3-6% of those employ-
able against a community unemployment rate of 8%).
Their occupations were comparable to their peers'.
Sixty patients were married and marriage breakdown
was not outside the community norms. Three of the
55 children of the patients had other prominent con-
genital anomalies-duodenal atresia, pyloric stenosis,
and scimitar syndrome (partial anomalous pulmonary
venous drainage with lung hypoplasia). Six patients
(2 7% of those employable) had lost more than 10 days'
work in the preceding year for respiratory disorders,
and none had lost more than 10 days for gastro-
intestinal disorders. Two patients were admitted to
hospital for respiratory problems after age 18 and four
(3%) for gastrointestinal problems, whereas 81 (65%)
had been in hospital for gastrointestinal problems in
the first 10 years of life and 47 (38%) for respiratory
problems. One third of the patients exercised a
minimum of twice a week and a further third partici-
pated in sport occasionally. Only two patients thought
that they were appreciably incapacitated by their
continuing respiratory and gastrointestinal symptoms.

Discussion
The results of this first long term follow up of a

substantial number of adult patients with repaired
oesophageal atresia or tracheo-oesophageal fistula, or
both, is reassuring. While over half had daily gastro-
intestinal symptoms that could be related to the
anatomical consequences of the repaired atresia and
about a quarter had appreciable respiratory problems,
almost all regarded these as having little impact on
their daily life. The data should allow those who
counsel the parents of an infant with such malforma-
tions to give a positive picture about long term health
even though there may be considerable problems in the
early years of life. Perhaps also those who question
allocating scarce health resources to the management
of rare complex congenital anomalies will be convinced
that it is extremely worth while.

Nevertheless, morbidity in early to middle child-
hood in patients who have had an oesophageal atresia
repaired is common, with frequent readmissions for
respiratory illness, surgical complications, and other
congenital abnormalities. Further surgery at the
anastomotic site "' I! and gastro-oesophageal junction7
may be necessary, and the social, psychological, and
emotional implications for the child and family are
considerable.

Dysphagia was present in over half the adults, but
most enjoyed a normal diet and seldom required
medical attention. The main cause of the swallowing
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difficulty was probably disordered oesophageal peri-
stalsis, which all patients with oesophageal atresia
may have.'0 16 17 Factors that contribute to the dis-
ordered motility are mobilisation of the oesophagus
with damage to its neurovascular supply during
thoracotomy'0 and abnormal development of the
myenteric plexus of the upper gastrointestinal tract.19
Anastomotic stricture is an important cause of
dysphagia in the years just after surgery but not in
subsequent years.
Symptoms of gastro-oesophageal reflux are common

in adults in the general population, with a prevalence of
occasional symptoms in 36% and symptoms occurring
more than once a week in 7%20; we found only slightly
more in our study. In a patient with a repaired
oesophageal atresia the following may contribute to
gastro-oesophageal reflux: mobilisation of the lower
oesophageal segment, which may produce traction on
the lower oesophagus with distortion of the gastro-
oesophageal junction2; interference of the neuro-
vascular supply of the lower oesophagus'9; abnormal
development of the myenteric plexus20 or hiatus; and
gastrostomy7 if carried out.

Respiratory problems were less prevalent than they
had been in early childhood.0 There are no studies of
the prevalence of respiratory symptoms and illnesses
in a comparable group of healthy adults, and the
difficulties in defining disease, such as asthma and
bronchitis, make accurate comparisons difficult.222'
One study from general practice, however, reports a
prevalence of bronchitis of about three per 100 popu-
lation for age groups 15-44,2' which is much lower than
what we found.
Among the many factors that contribute to respi-

ratory problems after oesophageal atresia repair is
recurrent inhalation secondary to either abnormal
oesophageal motility or gastro-oesophageal reflux,
which produces increased bronchial hyperreactivity
and infections of the lower respiratory tract in child-
hood.02' The results of a recent study on small numbers
of survivors of oesophageal atresia showed no associa-
tion between abnormalities of respiratory function and
abnormal lower oesophageal sphincter pressure or the
presence of reflux, suggesting that abnormal oeso-
phageal motility is a more important factor. 6

Tracheomalacia2' and squamous metaplasia of the
tracheal mucosa26 with loss of cilial activity may also
contribute to the respiratory problems by interfering
with the clearance of mucus. Tracheomalacia is the
cause of the typical tracheo-oesophageal fistula "TOF"
cough and may facilitate the development of expiratory
wheezing with intercurrent lower respiratory in-
fections.
The prevalence of smoking in the group is disturb-

ing, though it was not possible to show that smoking
contributed to current symptoms. This group had
respiratory symptoms, however, and may have an
increased risk of long term tobacco induced lung
disease.
Most adults who were born with oesophageal atresia

and survived surgery are enjoying a normal life.
Those who have minor gastrointestinal and respiratory
symptoms generally perceive them as having little
consequence. These patients lose little time from work
and rarely need to go into hospital. They are a credit to
the paediatric surgical achievements of the past 40
years.
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was supported by the Oesophageal Atresia Auxiliary of the
Royal Children's Hospital and the Royal Children's Hospital
Research Foundation.
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ANY QUESTIONS

Should there be a time limit on treatment with tamoxifen
in an elderly woman who developed a secondary tumour in a
supraclavicular gland five years after mastectomy for breast
cancer?

There have been no randomised studies in patients
with advanced breast cancer to determine how long
tamoxifen should be continued once a response has been
achieved. Thus it is common practice to continue
treatment until there are obvious signs of progressive
disease, particularly as tamoxifen is generally so well
tolerated. Progressive disease during one form of
endocrine treatment, however, does not preclude
further trials of hormonal treatment since it has been
established that patients may respond to second line
endocrine manipulations.'-JANINE L MANSI, senior
registrar in oncology, London.
1 Powles TJ, Ashley S, Ford HT, et al. TIreatment ot'disseminated breast

cancer with tamoxifen, aminoglutethimide, hydrocortisone, and
danazol, used in combination or sequentially. Luatcet 1984;i: 1369-73.
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