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Isabella Forshall was one of the pioneers whose work
did much to establish paediatric surgery as a recog-
nised branch of surgery in the United Kingdom. It is
remarkable that she should have done so at a time when
women were not expected to achieve distinctions in the
professions and when the surgical establishment did
not encourage the development of subspecialties.

Isabella's childhood was spent in affluent surround-
ings in west Sussex. She was educated privately at
home and never went to school. Her education, no
doubt influenced by her mother, who had read classics
at Girton in the 1890s, imbued her with a keen
appreciation of art and literature and particularly
poetry. It is perhaps surprising that a young woman of
her time and background should have embarked on a
career in medicine. When asked about the family's
attitudes to her ambition she would say that she had
been expected to make the observance of her social
responsibilities her first priority and, although never
encouraged to think of a career, was never actively
discouraged.

Isabella was appointed house surgeon at the Royal
Liverpool Children's Hospital in 1929 and later at
Alder Hey Children's Hospital and worked at these
hospitals until her retirement in 1965. In 1939, while
retaining her registrar post, she became honorary-
assistant surgeon at Birkenhead and Wirral Children's
Hospital and Waterloo General Hospital. In 1942 she
became an honorary surgeon at the Royal Liverpool
Children's Hospital.

It was not until the end of the war that Isabella was
able to realise her ambitions for paediatric surgery. She
gathered around her a group of young people in
paediamc surgery and in the associated specialties,
whom she fired with her own enthusiasm. This resulted
in considerable advances in the surgical treatment of
children and in the foundation in 1953 of the Liverpool
neonatal surgical centre. During the first six years of its
activity the mortality of infants with surgically treat-
able congenital abnormalities in the Liverpool region
fell from 72% to 24%, and soon afterwards the Ministry
of Health published a report on surgery of the newborn
that strongly recommended the establishment of
similar units in all regions.

These achievements brought Isabella widespread
recognition nationally and internationally. In 1958 she
became the second president of the British Association
of Paediatric Surgeons; the next year she was elected
president of the paediatric section of the Royal Society
of Medicine. She was president of Liverpool Medical
Institution in 1963, was elected an honorary member of
the British Association of Paediatric Surgeons and of
the British Paediatric Association, and in 1970 was
awarded an honorary degree of master of surgery from
the University of Liverpool. Despite having such a
distinguished career she had no personal ambition and
would give to her associates much more credit than
they sometimes deserved for joint achievements; she
fought only for the better care of children.

Those who enjoyed her friendship quickly learnt of
her warmth, her delightfully mischievous humour, her
abhorrence of pomposity, and her concern for all,
particularly the deprived. It was this concern that
caused her to be among the first to embark on the more
enlightened approach to the needs of children in
hospital that today is the norm: in her early days

parental visiting was greatly restricted and awareness
of children's emotional needs was totally lacking.

Throughout her busy working life she devoted every
spare moment to her garden, which was always a joy to
see and where she loved to entertain on a summer
evening. She was delighted to retire to her beloved
Sussex.-JR.

Isabella Forshall, formerly senior paediamc surgfon ai Royal
Liverpool and Alder Hey Children's Hospitals, dud 10 August
age 88. Bom west Sussex; studied medicine at London School of
Hospital for Women (MB, BS 1927).
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INTRODUCTION

Hirschsprung's disease and achaiasia of the oesophagus are similar because

the ganglion cells in Auerbach's plexus are either absent or fewer than normal.

The aetiology of both diseases is unknown but the surgical treatment alleviates

the symptoms satisfactorily. Textbooks of surgery have emphasized that they

are different, because in Hirschsprung's disease the dilated bowel is normal and

the narrow segment has no ganglion cells but, in achaiasia of the oesophagus,

the dilated gut contains few or no ganglion cells. They are the same type of

lesions because the bowel is aganglionic but the gut reacts differently in each

part to this denervation. All agangiionic bowel is dilated except for the narrow

segment"in Hirschsprung's disease and the lower end of the oesophagus in achaiasia.

In megacolon, caused by Chagas" disease, there is a similar loss of ganglion cells

and in those cases of Hirschsprung's disease which persist untreated into adult

life, there is no narrow segment of obstruction (186, 233). This narrowed bowel,

in which no co-ordinated function can occur, is caused by the failure of circular

muscle relaxation after denervation and by the inability of the propulsive power

of the proximal gut to dilate it. The dilatation in achaiasia is inexplicable if

the competence of the gastro-oesophageal function is thought to be due to a flap-

valve or pinch-cock mechanism of the diaphragm rather than a physiological

sphincter (53,59,85). The denervation produced by the lack of ganglion cells

causes a lack of co-ordinated peristalsis in the body of the oesophagus and a failure

of sphincteric relaxation. The physiological sphincter can be forced open by a



column of liquid when the hydrostatic pressure is high but not by a normal

swallow. Dilatation follows the obstruction. The sphincter is normally closed

and the pressure may temporarily but never permanently open it, so that free

reflux can occur from stomach to oesophagus. This type of sphincter does not

exist in the colon or rectum to explain Hirschsprung's disease.

This essay reviews the present knowledge of the diseases and suggests a unifying

hypothesis for the cause of aganglionic bowel. The rare aganglionic megaduodenum

is also discussed so that a spectrum of lesions which include achalasia of the

oesophagus, aganglionic megaduodenum and Hirschsprung's disease can be

considered together. Many unconnected facets of the diseases are clarified

and made understandable by such a hypothesis, which the majority of the evidence

substantiates. However this is no conclusive proof that the ideas are correct and

future experimental work, based on the hypothesis, remains to be done.



ANATOMICAL DISTRIBUTION

The term agemglionic bowel is used in American literature and has the advantage

that achalasia of the oesophagus, aganglionic megaduodenum and Hirschsprutig's

disease can all be discussed under one heading, but it has the disadvantage of a

neologism and is inexact when a few ganglion cells remain.

Sir Arthur Hurst first suggested that achalasia of the oesophagus might be a

peristaltic disorder because of absent ganglion cells (125), but this was first found

by Rake in 1927 (221). The body of the oesophagus is affected more than the

lower end and the gastro-oesophageal junction (280). The ganglion cells at the

lower end may be reduced in number or normal even when the body of the oesophagus

contains no ganglion cells (3, 45, 161). The cardiac end of the stomach in achalasia

may also contain fewer cells (28, 221). A re-examination of the material used by

Cassella (45) in his study at the Mayo Clinic by the author showed this ganglion cell

loss in some of the cases.

In 1933 the first patient with aganglionic megaduodenum was described (138) and

by 1955 the number had increased to 32 (14). Megaduodenum is rare and is

usually said to be caused by compression of the gut by mesenteric vessels but

histological examination is rarely done. There is no sufficient information available

to describe the distribution or the extent of the lesions.

Considerably more information is available in Hirschsprung's disease about the

distribution of aganglionic bowel (9, 37), which was first described by Tittel in

1901 (268) although this is usually ascribed to Dalle Valle (63). In the majority,

a short segment below the pelvic colon is affected but, in a minority, longer

segments of colon are involved. Bodian (26, 27) gives the percentages as 82%



for the "short" segment below the pelvic colon, 17% for the "long" segment

extending above this level and \% involving the small intesiine (27). 55 cases

of total colonic involvement have now been described (254) and 31 cases involving

both the entire colon and the small intestine up to the duodenal jejuna! flexure

are documented (277). A very rare "mid-zonal" variety occurs (27, 109), in

which the aganglionic segment is confined to the pelvic colon but the bowel

above and below is normal.

Most of the gut may lose ganglion cells but aganglionic bowel is most frequent at

both ends of the gastro- intestine I tract. In more extensive cases either end is

affected and the disease process extends inwards either to the stomach from the

oesophagus or to the colon and small intestine from below.

In two types, megaduodenum and the "mid-zonal" Hirschsprung's disease, there

is an intermediate segment without the ends involved.



EPIDEMIOLOGY

The distribution of aganglionic bowel in populations throughout the world enables

individual factors such as race, age, sex or associated diseases to be compared

and apparent differences may suggest aetiologies. In the absence of complete

epidemiological studies, geographical, racial, sexual and environmental factors

can only be incompletely assessed from patients seen in hospital.

The geographical distirubtion must be assessed from the isolated case reports and

most series of surgical patients or those treated by dilatation represent a biased

selection and a minimal incidence because the total population at risk is not

examined accurately.

Willis described the first case of achalasia in 1674 (285), and by 1920 more than

1200 had been described (43). The Mayo Clinic have published two separate

series of 691 (192) and 601 patients (208). The steady increase may be true due

to a rise in the incidence or apparent because of more patients reported. But

the number diagnosed has not increased appreciably because no real advance in

diagnostic techniques have been made since the advent of radiology. The only

epidemiological study of incidence and prevalence comes from the Mayo Clinic,

Rochester, Minnesota, where the prevalence appears to be about I :IOO,000 with

no changes over the last thirty years (79). These figures are based on small numbers

in a small community but are complete.

Only thirty-two patients with agangl ionic megaduodenum have been described,

therefore no epidemiological study has been conducted (14). Those from Brasil

have not been included in this number (219). Far more work has been done on the



epidemiology of Hirschsprung's disease. In London there is an incidence of

between I : 2000 and I : 10,000 newborn children (26) and in Bremen, Germany

I : 12,000 (9). A calculation of the figures from the Neonatal Surgical Unit

In Liverpool, serving a population of three million, with a birth rate of 60,000

per annum, suggest also an incidence of I : 12,000 live births (92, 227).

No figures of prevalence in the population have been given but since the survival

rate after successful treatment in this disease is high, the prevalence of

Hirschsprung's disease must be far higher than achalasia.

Factors of race, geography and species:

Achalasia is well documented in European and North American literature in

Caucasians but it is more rarely described in other cases. In one study there

were twelve Negroes out of 123 patients with achalasia in Chicago (167). In

South Africa only seven cases have been described in Negroes (151) and in

North Africa eight (41, 47). Most of the Negroes affected were adults but one

Negro infant with achalasia has been reported (223). The disease exists in

Indians (5) and Japanese (205). In Europe, achalasia has been reported from

Budapest (28), Coimbra (43), Graz (164), Leipzig (122), Liverpool (228),

London (15, 83), Louvain (273), Lyons (237), Malmo (187), Moscow (271),

Munich (299), Oslo (123), Oxford (6, 22), Wroclaw (145). Achalasia has also

been described in dogs, occurring spontaneously in more than fifty of which the

breed most affected is Alsation (81, 132, 133).

Hirschsprung's disease also shows no specific geographical or racial bias. Since

the original description by Hirschsprung from Denmark (130) it has been described

in most races and cities including Peking (51) and Cairo (98). A series from

South Africa confirmed that it occurred in Whites, Cape-coloured, and Negroes

(102). Megacolon without histological confirmation has occurred in the cat (62)



and in pigs (152) but not in the dog. Histological confirmation is available

in the large series of inbred mice with congenital megacolon described from

Australia (23, 70).

Sex and age factors :

Sex differences in achalasia were not apparent in two series (167, 299), although

in one large adult series males predominated by 327 to 274 (209) and in one group

of children males predominated by 16 to II (213). At St. Thomas Hospital, London,

males predominated over females below the age of fifty but above this age the

ratio was reversed (15). No definite conclusion can be drawn from the sex

incidence because the figures usually given are not adjusted to the age and sex

distirubtions in the general population. The only available epidemiological

study shows a preponderance of females (79).

In Hirschsprung's disease Bodian and Carter showed that boys predominated over

girls by 3.6 : I but that when "short" segment disease was considered alone it was

5 ; I. However in the "long" segment disease there was almost an equal

incidence (26, 27). Age is an important factor in the distribution of aganglionic

lesions. In the oesophagus the usual age presentation is between 45 and 55,

although the onset of symptoms is a decade earlier (208, 209, 212). Approximately

\Q% have symptoms before the age of 14 (191), and the disease exists in the

neonate (228), the first case being described in 1906 (179). The true incidence of

the congenital or infantile type is probably less than 5% of the total. There were

three cases in Liverpool in a ten year period during which 74 adults were

treated (228).
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In aganglIonic megaduodenum symptoms occur usually between 17 and 74 with

a mean age of 40 (14) and only one case discovered at birth has been described

(138). In Hirschsprung's disease the mafority are diagnosed soon after birth but

occasionally they may present later (186, 198, 233).

The genetical factors involved are difficult to assess. Three families with achalasia

occurring in two siblings have been described (201, 267, 270) and one with three

brothers affected (74), otherwise no familial incidence is noteworthy. In

Hirschsprung's disease numerous siblings and successive generations are recorded

but Bodian and associates in an analysis of over 200 cases could find no simple

hypothesis as to the nature of the genetic factors (26). The association of

Hirschsprung's disease with achalasia has been described in two patients in a large

series (212) but large series of Hirschsprung's disease contain no achalasic

patients (259). No significant associated diseases are described with achalasia

(209) or aganglionic megaduodenum but in 204 patients with the colon affected

there were other malformations in ten, of which three had mongolism (26). Only

this last association seems to be significant but in the literature it has only been

reported in 19 cases (104). A disturbance of bladder function possibly connected

with aganglionic gladder was found in 5% of children with this disease (257) but

a very detailed study of the vesical ganglia has shown normal ganglion cells in the

bladder and not a single case of megaureter in 278 cases (174).



DISCUSSION OF ANATOMY AND EPIDEMIOLOGY

The anatomical distribution of aganglionic bowel obviously affects the intestinal

tract at both ends of which the lower end is more susceptible. When the disease

involves a greater length of bowel it usually affects one end primarily and then

extends inwards. Megaduodenum and the rare "mid-zonal" variety of

Hirschsprung's disease are two exceptions. The anatomical distribution is similar

to that of intestinal atresia where oesophagus and rectum are most frequently

atretic. The cause of the anatomical distribution is not known but the lesions

are distirubted according to the arterial blood supply. The oesophagus is supplied

above by branches from the inferior thyroid artery, below by branches from the

left gastric and inferior phrenic arteries, and in the middle by two to three branches

from the aorta and bronchial arteries (189). When the left gastric artery is

severed to facilitate gastric mobilisation, the lower oesophagus may be severely

devascularised and the anastomosis between the bronchial artery and the inferior

phrenic arteries may be insufficient (245, 258). The inferior phrenic arteries may

be sufficiently large enough to play an important role in collateral circulation (189)

but they themselves arise from the left gastric artery in about 2% of cases in which

case division of the left gastric artery would be more likely to cause necrosis (189).

Whenever the blood supply is poor, such as in arteriosclerosis, abnormal arterial

distirbutions or blockage of one of the main arterial vessels the middle of the

oesophagus is most susceptible to ischaemia (258). The necrotic area will extend

to involve the lower end of the oesophagus and possibly the stomach, if the blood

supply is more severely compromised.




























































































































