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SQMM ARY

Four hundred-fifty two children were admitted to the
Paediatric Surgical Unit (PSU) over a five month period
(10th August, 1935 to 9th January, 1986), One hundred-
one children (22.3%) admitted with a diagnosis ox acute
abdomen were selected for the study. The mean age of
the 10l children was 42.75 months (range 5 days to

12.5 years). Fifty children (49.5%) had acute intes-
tinal obstruction including strangulated/incacerated
hernias. Twelve (66.7%) of the 13 children with
strangulated/incacerated hernias had umbilical hernias.
The other causes of acute intestinal obstruction were
round worms, volvulus, congenital bowel atresia and
enteric cysts, fecal impaction and post-operative adhe-
sions.. The peak incidence of round worm intestinal
obstruction was in the age group 24-59 months. Volvulus
was seen in children aged 5 years and above and occurred
as a complication of round worms or post-operative adhe-

sions.

Fifteen children (14.3%) had acute appendicitis, the
youngest child was 2 years and the oldest was 12.5 years.
Perforated appendix was seen in 5(33.3%) children and
appendiceal abscess/raass in another 5(33.3%). These
complications of acute appendicitis were significantly
associated with long duration of illness before _sur-
gical consultation was sought, p 0.05 and were mainly

due to delay in making correct diagnosis.



Fourteen (13.9%) children had intussusception; with

age range 2.5 months to 2.5 years. Eleven children
(78.65) were below 11 months, with, a peak incidence (57%)
between 5 months and 9 months. No sex difference was
noted in infants under 6 months but there was a tendency
to more males being affected i1n older infants. Com-
plications (perforated or gangrenous bowel) were seen in
8 (57.1$) of the infants and out of these 8, 5(62.5%)
died. All infants admitted to the PSU below 6 months

of age had complications at operation and contributed to
80% of the mortality. Complications and mortality were
significantly associated with long duration of illness,

P™ 0*02 and this was mainly due to delay in diagnosis.

Twenty two (21.8%) children had acute abdomen due to var-
ious causes classified here as miscellaneous for con-
venience. These included 6 infants with congenital pyloric
stenosis and 2 infants with Hirschprung’s disease. These
satisfied the criteria for entry into the study. In 5
children no cause for the acute abdomen could be estab-

lished.

Of the 79 children with acute abdomen due® to acute intes-
tinal obstruction (including strangul ated/incae"eratecl
hernias), intussusception and acute appendicitis, 36(45.6%)
had complications at operation which wa3 significantly

(p ~ 0.001) associated with long duration of illness.
24(67$%) of these 36 children had 2 or more medical eva-

luation before correct diagnosis was made.



INTRODUCT 10N

Acute abdomen can be defined as a medical or a surgical
condition in which an acute decision must be made and
appropriate management instituted to avoid morbidity
and mortality (1). Acute abdominal illness iIn an iIn-
fant or a child is like an "Unopened Christmas Package"

(2. Sven after careful questioning, Iinspection and

palpation, the cause may still remain unknown.

Evaluation of abdominal pain in children poses a major
challenge for the Paediatrician and Paediatric Surgeon
alike. The very young child cannot give any history and
that given by an older child is seldom reliable. The
Paediatrician must therefore take history by sorting
through the parent®s observations of common nonspecific
symptoms. Quite often, the parents are over anxious
about their child"s illness and may therefore give in-

coherent history (2,3,4).

Acute abdominal illness can be considered when the
following symptoms present: abdominal pain, vomiting,
collapse, abdominal muscle rigidity and abdominal dis-
tension. Most severe lesions present with two or more

of these main symptoms. If any of 1I;}s above main
symptoms is considered along with either fevor, diarrhoea
or constipation, a possAble cause for the acate abdomen
may be found. However, abdominal pstin may be the only
complaint and this by lts.elf is emi:sgh to warrant further

evaluation ()



The .Paediatrician and other medical workers, other than
surgeons, are usually the first to be consulted by a
parent of a sick child. Therefore, they must be fTamiliar
not, only with those medical conditions that can present
as an acute abdomen but also those that present as sur-

gical abdominal emergencies.

Among medical conditions that can present as an acute
abdomen in an infant or a child are: sickle cell crisis,
diabetes - mellitus, porphyria, typhoid fever, malaria,
food poisoning, heavy worm load, uraemia, urinary tract
infection, pneumonia, viral gastroenteritis and mesenteric
adenitis. Aty of these can mimick a surgical emergency
like an acute appendicitis or intestinal obstruction.

More distressing is the fact that any of these conditions
can herald an acute appendicitis and both conditions can
co-exist (1,2,3,4,5,6,7,8). Simple tests like a urina-
lysis for sugar, albumin, the Schwartz-Wartson reaction
for porphobilinogen, sickling test and a blood slide for
malaria parasites, would provide assistance in eliminating

some of the above conditions.

Of the surgical abdominal emergencies, acute appendicitis
is the commonest illness in childhood requiring surgery
(3,4,5,6). However, diagnosis in children can be difficult
especially in the very young. Usually a child is seen at
some point earlier in his illness and sent home with some
medication only to turn up later with a perforation or

peritonitis. Sraham, et al (9) in a retrospective study



reviewed 133 children aged less than six years admitted
to Texas Children’s Hospital with a preoperative diag-
nosis of acute appendicitis. They found that of the

155 children with proved acute appendicitis 83(57%) were
seen at some point earlier in their illness and managed
medically without recognising the possibility of acute
appendicitis in them. At subsequent operation, 73(33%)
had a perforation or complication thereof. Other surgical
abdominal, emergencies iIn childhood to be considered in
the diagnosis of an acute abdomen are intussusception,
which poses diagnostic problems especially when there is
gastroenteritis (10); strangulated hernias and meckel"s
diverticulum. Post-operative adhesions must be considered
in a child with acute intestinal obstruction who has a
surgical scar on the abdomen, especially because of the
risk of associated volvulus which carries high morbidity
and mortality (11). Intestinal obstruction with ascaris
is a major problem in children and is associated with
high morbidity and mortality when complicated by volvulus
or intussusception (12,13). The paediatrician must be
aware that history of passing out worms or vomiting worms
is found only in about 20-30$% of children found to have

ascaris in their gut (13).

Factors considered to result in increased morbidity of
acute abdomen in children are: difficulty in making a
diagnosis and failure to recognise early serious symptoms
and signs resulting in delay in seeking surgical con-

sultation. While i1t is recognised that an acute abdominal



OBJECTIVES

1. to find out the causes of acute abdomen 1in
children aged 13 years and below admitted to

the Paediatric Surgical Unit (PSU).

2. to determine to what extent delay iIn diagnosis
and surgical consultations affect the overall

outcome of children with acute abdomen.



The study took place in the Paediatric Surgical Unit

(P3U) Kenyatta National Hospital (KKH) from August 10th,
1935 to 9th January, 1936. This unit admits children

of 13 years and below who have acute or chronic illnesses
considered to require surgical management. The unit

also acts as a referral centre for the whole country for
those conditions that require more complicated Paediatric
Surgery. The unit has 40 cots, 8 incubators and 6 beds.
Children above 3 years are admitted alone while those
below this age are admitted with their mothers. Occa-
sionally a mother of an older child (above 3 years) who
is very sick may request to be allowed to stay for the

first day or two and this is usually granted.

This area of study was chosen because 1t gives a chance

to evaluate the role of the Paediatrician "and those under
him or her {p conditions ""considered otherwise surgical

but in which the Paediatrician has a lot of responsibility
in influencing the overall outcome as discussed earlier

in the introduction.

The author saw all children admitted with abdominal illness
The following criteria given by Sir Zachary Cope (1) for
the diagnosis of acute aggomen were used to select patients
for the study: Any of the following mdjor symptoms:

, Abdominal rain -

. Vomiting

« Collapse



. Aba: il muscular rigidity
Abdo.; i1al disteasion

with either of the following: fever, diarrhoea or constipation.

These symptoms were determined by taking a detailed his-
tory from the mother, Tfather or guardian. Enquiry was made
into the time of onset of illness, whether acute or gradual,
duration of each symptom and whether medical care was sought.
IT medical care was sought, the day of onset of illness and
the place where this was sought (i.e. health centre, dis-

trict hospital etc.) were recorded.

The author sought from the parents/guardian what was done
for the child after seeking medical help as indicated in the
questionnaire (appendix). Wheneverjthe author found a
parent/guardian who did not seek medical care early, reasons
for this were sought and recorded iIn the questionnaire.

Some mothers after seeking the fTirst medical consultation
stayed away for long and on subsequent evaluation, the child
was found to be too sick. "-Reasons for not seeking a second
or third consultation early were sought and recorded in the
questionnaire under. “Other Information® . Any relevant pre-

vious medical/surgical history was also sought.

The author iInterviewed the parent/guardian at the time of
admission of the child to the P3U. Information on any ch.il
who was unaccompanied jt the time the autnor made visits to
the unit, was obtained during visi ting hours or any time

convenient to the parent or guardian.



The origin (place) of surgical consultations to the Paedia-
tric Surgeons was recorded. Children from the ocher
Paediatric yards within K’TH were not included in the study

unless admitted to the P3U.

The author with the Paediatric Surgical Registrar (Resident)
performed physical examination and entered these findings

in the questionnaire as indicated. Where emergency surgery
was performed before the patient was examined by the author,
the pre-operative physical findings of the Paediatric Sur-
gical Registrar were recorded and the author proceeded to

take the history as described above.

The author then recorded the planned management of the
patient by the Paediatric Surgeon as conservative or opera-
tive. In all operative cases the time interval between
admission and operation as well as the findings at operation
were recorded. The author made follow up visits on all
patients during their stay in the unit and recorded the out-

come as indicated in the questionnaire.

All patients had plain abdominal X-rays taken before admi-
ssion to the PSU. Some came with X-rays from their referral
units. Patients with clinical diagnosis of acute append!-,

citis without complication were not routinely X-rayed.

The author collected all the available X-rays of the patients
admitted into the study and had them reported by one consul-
tant Radiologist. Radiological report was not available at

the time of admission to the PSU or at the time of correction.



Tiie reason for this «is that reporting X-rays and dispatch-
them to the relevant areas tales a .Loe; time. Thus, a
doctor wanting an urgent radiological report has to actively
look for a Radiologist. This 1is only possible during the
official working hours - the Radiologist on call does not
routinely report on X-rays, The consultant Radiologist

who reported on these X;rays was not aware of the operative

findings as these were not indicated in the requesting form.

Children admitted to the unit with acute abdomen due to

trauma were excluded .from this study.



RESULTS

Pour hundred-fifty two children were admitted to the
PSU with various surgical problems, OFf these, 101 were- -
admitted with acute abdomen due to various causes

(excluding trauma) and their results are presented.

Table 1

Analysis of 101 children with acute abdomen by age and sex.

Sex

Age (months) Male Female Total Sf

L 3 13 11 24 23.8
3-11 16 5 21 20.8
12-23 2 1 3 3.0
24 - 59 13 7 20 19.8
Ss 60 15 18 33 32,6
Total 59 42 101 100.0

This table shows that there was no significant sex
difference,, p~™>0.05.
53(52.4%) of the children were 5?24 months in. age and

48(47.6%) were below 24 months.



Analysis of 101 children

Causes of acute
abdomen

Intestinal obstruction
including strangulated/
incacerated hernias

Miscellaneous group

Acute appendicitis

Intussusception

with acute abdomen by the cause.

No.

Congenital pyloric stenosis -

Total

* See table 111

X Only those that satisfied the criteria

into the study

of cases @ Total
50 49_5
16 15.3
15 14_.8
14 15.9
6 6.0
101 100.0

for entry



Composition of the miscellaneous group

Causes of acute abdomen No. of cases Wy Total
Primary peritonitis 4 25.00
No abnormality found on 3 18.75
laparotomy

Mesenteric adenitis 2 12,50
Unconfirmed-managed

conservatively 2 12.50
Hirschprung®s disease 2 12.50
xDiabetes mellitus 1 6.25
Perforated ileum with

peritonitis (no cause Tfound) 1 6.25
Acute hydrocoele (presented

like strangulated inguinal 1 6.25
hernia)

Total 16 100.00

* One infant aged 5 months presented with features of
intussusception. Spontaneous reduction probably
i
occurred at time of preparation for operation - not

unusual.

x A 3 year 8 month old girl found to have diabetes mellitus
and bronchopneumonia on admission to PS8 had been
referred from a district hospital (where she was an
in-patient for one week) as acute intestinal obstruc-
tion. Transferred to Paediatric General Ward. Died 2
weeks later end at post-mortem found with perforated

duodenal ulcer reported to have an old ulcer,



The rest of the data concentrates on the 79 childgen
with acute abdomen due to intestinal obstruction inclu-
ding strangulated/incacerated hernias, acute appendicitis
and intussusception. These made up 78.2;"$ of all
children admitted to the P3U with a diagnhosis of acute
abdomen.

|
Table 17

Analysis of the 79 children by age.

Age: (months) No. of patients 10 Total
L ~ 15 19. 1
3-11 16 20.2
12-23 5 6.3
24 - 59 20 25.3
& 23 29. 1
Total _ 79 100.0

54_4% of children were » 24 months and 45.6% were

below 24 months in age.



Causes

Incacerated/strangulated hernias
- umbilical

- @inguinal _______.

Acute appendicitis
Intussusception

Congenital bowel atresia, bands,
stenosis, cysts and meconium
Plug

Roundworms

Volvulus

Fecal iImpaction
. t

No. of patients by age in me>nths

/L 3 3-11 12-23 24-59

Post-operative adhesions

Five (33.3%) of all infants below 3 months of age had congenital bowel atresia (4 infants had small bowel atresia and

one had large bowel atresia).

2 4 1 5
..... 3 1. 0 2
- - - 2
1 10 1 2
*
8 1 -
- - 2 5
—- - 0
inm  _ 1 2
- 2
.- is;” 167, 5 1: 20 C.

All were neonates less than 10 days old (

360 Total patients
1% J lo
13 15
- 14
- 9
1 Q
7 : 7
2 6
2
23 ;s 79

range 3 days to 8 days),

o



Enteric cyst was found in two infants, 2 months and
3 months of age, whoxhad a history of subacute intcs
tinal obstruction since birth but symptoms got worse

with age.

Five (33.32) of infants below 3 months of age had incace-
rated or strangulated hernias (3 had inguinal hernias and
2 had umbilical hernias). All inguinal hernias were

seen i1n males.

Intussusception was the commonest cause of acute abdo-
men in the age group 3-11 months accounting for 10(62.5%)
of all causes in that age group. The youngest age for
intussusception was 2.5 months. One infant (6 months

old) had mesenteric adenitis with intussusception.

Incacerated/strangulated hernias and roundworm intes-
tinal obstruction were the commonest causes of acute
abdomen in the age group 12-59 months, accounting for 8
(32%) and 7 (28%) respectively of all causes in that age
group. The peak age incidence for roundworm intestinal
obstruction was 24-59 months accounting for 5 (62.5%) of

all cases of roundworm intestinal obstruction.

Acute appendicitis and volvulus were the commonest cause
of acute abdomen in the age group 60 ‘months accounting
for 56,5% and 30,4%, respectively of all causes in that

age group. The youngest age of acute appendicitis wa3



two years andrwas in association, with roundworm intes-
tinal obstruction. The youngest age for volvulus was
five years. Volvulus was seen in association with
post-operative adhesions (3 cases); roundworms (2 cases)

round-worm and intussusception (1 case) and mesenteric

adenitis (1 case).



Table VI

Analysis of 79 children by duration of

admission to P3U and the finding of complications at

illness prior to

operation.
Duration No. of patients No. of patients Total
(days) without compli- with compli-
cations cations
1 11 5 16
2 10 0 10
3 9 8 17
4 6 3 9
5 2 2 4
N6 5 13 23
Total 43 36 79
Mean
duration .2.95 4.92
(days)

Patients with complications at operation had mean
duration of illness of 4.92 days while those without

\
complications had mean duration of illness of 2.95 days.

This difference was highly significant, p = 0.001.

The complications referred to above were; gangrenous

bowel, perforated bowel with peritonitis or abscess

formation.



Analysis of 79 -patients by the referring health

facility on admission to P38 .

Place of referral No .mof patients $
Total
Kenyatta Hospital 34 43.0
District Hospital 20 25.3
Provincial Hospital 10 12.7
City Clinics/Health-centres 6 7.6
Private Clinics/Mission Hospital 5 6.3
Maternity Nursing Clinics 4 5.1
Total 79 100.0

* Machako3 Provincial Hospital (9 patients) had no

anaesthetist most of the time. The other patient

was a 4 day old neonate from Nyeri Provincial

Hospital with jejunal atresia.

The 34 patients from Kenyatta Hospital were referred to

the Paediatric Surgeon from the following areas:

Paediatric Filter Clinic (PPG) - —— — - 20 patients
Casualty e - 6 patients
Paediatric Observation Ward - --——-—— — 5 patients
Infectious Diseases Hospital - - 3 patients.

(IDH Block 111)

57(72%) of the 79 patients were admitted to P3U from

an out-patient facility and 22(28%) were from an

patient facility.

in-



Analysis of 57 patients admitted to 17U from"™ an out-
patient facility by number of medical consultations

and complications at operation.

No. of medical No. of patients No, of patients Total

consultations wj thout compli- with compli-

nrior to admission cations cations

to PSU
1 24 10 34
2 8 3 Ir
3 0 7 7
4 0 2 2
5 0 3 3

Total 32 25 57
Sum consultations 40 66
Mean consultations 1.25 2 .64

Patients found with complications at operation sought
medical evaluation more times (mean consultations 2.64)
than those without complications (mean consultations
1,25) and this difference was found to be statistically

significant, p = 0.003.



ANALYSIS OF 22 PATIENTS AD?FIITTED FROM PSU FROM AN IN-PATIENT FACILITY
Table IX Analysis of 22 patients by the referral unit, duration of stay at the referral unit and operative findings at PSU

DISTRICT PROVINCIAL POW IDH BLOCK 111 OTHERS
HOSPITAL HOSPITAL
Duration
in days No. of No. of No .of No. of No. of No. of No. of No. of No. of No. of
prior to patients patients patients patients patients patients patients patients patients patients Total
admissi- without with without with without with without with without with
[ on to PSU compli- compli- compli- compli- compli- compli- compli- compli- compli- compli-
cations cations"® cations cations cations cations cations mcations cations cations
]
1 0 0 0 1 -1 -2 - 0 0 0 o) 4
2 i 0 0 0 0 1 .. A1 2 0 0 ; 5
) 3 2 "1 2 . 0 - 0 -0 3 1 ; 13
1
Total 4 : 2 . Ad 3 = i .4 d . 2 - 3 ml; |1 ; 22
1

Three (75%) of the 4 patients referred from provincial hospital; 4(80%) of the 5 patients referred from POW and 2(67%) of the
3 patients referred from IDH had complications at operation on admission to PSU.



The foliowing 5 case reports are presented to illus-
trate the observations in tables VI to IX, with par-
ticular reference to”Kenyacta National Hospital, pro-

vincial and district hospitals.

Case 1

)

A twelve year old girl presented on day one of the ill-
ness to a city clinic with history of abdominal pain
localised to right lower abdomen and vomiting. She was
given some medicine to take home. She reported to PFC -
on the third day of illness with above complaints and
loose small stools. She was again given some medicine

to take home. She reported to PFC again on the fourth day
of illness with the same complaints above but which had
now got worse and in addition she had not opened bowels
since the previous visit. She was again sent away on

some medication in addition to what she was already

taking. On the fifth day of illness, the mother decided
to come to casualty (general surgery room) and a diagnosis
of perforated appendix was made. At subsequent opera-
tion after admission to PSU, perforated appendix with
peritonitis was found. She had made a total of four

consultations.

Case 2

A five month old infant, admitted to a district hospital
on day one of the illness with a-history of diarrhoea

and vomiting. On 4th day, the infant was discharged

after diarrhoea was noted to have decreased. On the



5th day (at home), the mother noted the infant looked
"unwell®, was crying too much, continued to vomit and
passed only very small fluid stools. She took him to
PPC on the same day and was referred to IDE (diarrhoea
side block 111) for admission. After one day in IDH

(6th day of illness) the mother noted that the baby

was only passing little mucus and no stools, was now
vomiting a lot and the abdomen looked distended. On

2nd day in IDH (7th day of illness) the mother noted

some little blood with mucus coming from the anus and
the baby had become weak, no longer crying as before.

He was then reviewed and surgical consultation was sought
for i1ntussusception. At operation after admission to
P3U on the same day he was found to have ileo-eolic
intussusception with perforated bowel which wa's. resected.
He eventually recovered after three weeks stay in the

ward .

Case 3

A ten year old boy presented to a district hospital on

day one of the illness with history of abdominal pain

that was localised to the right lower abdomen and vomiting
on and off. He was given some medication to take home.

He reported again on day two with the same pain and
vomiting which had become worse. He had also become
anorexic. He was again given some medication to take

home. On the 4th day ?f illness he reported again to the

hospital with ?neralised abdominal pair, constipation e

and vomiting. A diagnosis of perforated appendix with



peritonitis was isa.de and he was re ferred to Kenyatta
PSU for management. At operation the diagnosis was
confirmed and in addition he had started forming adhe-

sions. He made a total of 3 consultations.
Case" 4

A nine year old girl presented to PPG on the 7th day of
illness (after the parents had tried some home medica-
tions which failed) “with history of generalised abdo-
minal pain which was intermittent. She also had con-
stipation and vomiting which was initially on and off
but became more frequent. She was admitted to POW on
the same day. The abdominal pain persisted and became
morp frequent, The vomiting also persisted. On the 3rd
day of admission (10th day of illness), the mother noted
the abdomen had become swollen, the pain had become
almost continuous, vomiting iIncreased and generally looked
very sick. She was reviewed and surgical consultation
sought for peritonitis. At subsequent operation a;ter
admission to PSU she was found to have perforated ileum
with roundworms. In retrospect, plain abdominal X-ray

showed small bowel packed with roundworms,
/

Case 5

A six month old infant presented to a provincial hospital
on day one of the i1llness with history of crying too
much, refusal to feed, diarrhoea (watery stools) and
vomiting. The infant was admitted for treatment. On day
2 of the illness the inf.at*s condition remained 040 3,0

On day 3 the mother noted that the diarrhoea khad become



less but there was mucus. The vomiting, crying too
much and refusal to feed had not changed since the
first day of the illness. On day 4 the mother noted
the infant to have passed blood with mucus and des-
cribed seeing something like a small piece of "meat-
passed out with mucus. On day 5 the abdomen got
distended and the infant lay very “quiet and dull”™,
there was no more passage of mucus and blood. At this
point intussusception was diagnosed and the infant
referred to Kenyatta P3U for management. At operation,
which was done within 4v hours of admission to PSU, a
partially gangrenous ileocolic intussusception was

found. This was resected.

Nineteen (24%) of the patients were first seen by a
Paediatrician or those working under him (interns or
Paediatric residents), before surgical consultation

was sought. Fifty four (69%) patients were seen by
medical officers at various health care units (District
hospitals, PPG - Kenyatta Hospital, casualty and others)

and 6(7%) were seen by clinical officers.

Sixty four (81%) of the parents sought medical care
early for the illness of their children, Fight (10%)
of the mothers made the first medical consultation
(for their children) early but subsequent consulta-
tions were delayed. This resulted in complications
seen at operation. The time period (in relation to

the onset of illness) at which these consultations



were sought i1s shown below:
Y

bo, of mothers

a) medical consultation on day 1

and day 5 of the illness °

b) medical consultation on day 2,
dé} o and day 8 of the illness ?

c) medical consultation on day 1,
day 3, day 6 and day 8. *
Total 8

The reasons for delay in seeking subsequent medical con-

sultations by the 8 mothers above are shown in the tab3.e

below.

Table X-A. Analysis of reasons given by the 8 mothers
for delayed subsequent consultations follow-
ing an early fTirst medical consultation.

Reasons Ro. of mothers

1 was trying to give medicine <V

as instructed

2. kept on coming and being
turned away that she was not

giving medicine as instructed

3. did not know how long should
give medicine so decided to
continue until all the medicine

was given

4. felt child was improving

Total



Seven (9%) of the mothers sought the first medical
consultation for their children late when the disease
had progressed to complications. Reasons for their

A
behaviour were sought and are shown in the table below.

Table X-3 Analysis of reasons given by the 7 mothers

for late first medical consultation, "

Reasons No. of mothers

1. tried home remedy with

aspro, cafenol etc, 3

2. did not think illness serious 2
3. no reason 2
Total 7

In 9(25ft) of the 36 patients found with complications
at operation, the following surgical related factors

may have contributed:

No, of patients

affected
1, wunavailability of an
anaesthetist, blood or 5
free theatre
delay in responding to sur-
gical consultation and/or 4

in deciding on operation

Total 9



Table al Analysis of the outcome of 79 patients with scute abdomen.

OUTCOME
14nUl ., = -
ang gut Sﬁ:formted/gangreneus Total patients Totj.\1 desths
Recovered Died Recovered Died
Incacerated/strsngulateti hernias 14 - 4 - 18
Acute Appendicitis 5 - 10 - 15
Intussusception 6 - 3 5 14
Congenital: bowel atresia, bands,
cysts, stenosis, meconium
impaction 4 2 2 1 9
Roundworms 5 - 2 1 a
Volvulus - - 4 3 7 3
Fecal impaction 6 - - - " 6 0
Post-operative adhesions 1 - 1 - 2

Total 41 2 26 10 79 12






The rest of the data concentrates on some aspects of

each ol toe three rum causes of acute abdomen In the
79 children.

ACUTBJIAAGriNAIAA its jATtIsyjSgBpTIOQN

See table X111 overleaf.



Table X1l A: Frequency of symptoms on admission to PSU in 50 children with acute intestinal obstruction.

Diagnosis - No. of patients

Total
Symptoms Roundworms Volvulus Adhesions Fecal impaction Congential bowel Hernias

astresia, bands, cysts

and meconium iImpaction
Vomiting 7 6 2 4 7 17 43
Constipation 4 4 2 6 7 13 36
Abdominal 4 3 1 6 8 11 33
Distension
Anorexia 2 5 2 4 1 12 26
Abdominal pain 5 6 2 3 - 9 "25
Excessive cryilig 2 - - 1 2 10 15
Vomiting worms 2 1 - - - - 3
Passing out
worms 2 : - : - - 2
Diarrhoea 2 - - - - - 2
Vomiting and
passing out
worms 1 - - - - - 1



e o Frequency of physical signs on admission to PSU

Physical signs

Dehydration - MILD
- MODERATE
- SEVERE
Abdominal tenderness
Mass on abdomen

Abdominal muscle
rigidity

Fever

Blood on finger on
rectal exam

Roundworms

- g OoOr o

=

Diagnosis -No.

in 50 children with acute iIntestinal obstructio

of patients

Volvulus Adhesions Fecal

impaction

~1
Congential bowel Hernias Total!
atresia, bands,"
cysts and meco-
nium .impaction
2 7 33
41 6 3] 10
0
Kk
1 16 32
Kk
- 17 IS
- 3
1

tenderness was In most cases localised to hernia site and mass on the abdomen was the hernia itself.



ACUT3 APPENDICITIS
Table XItl
Frequency of symptoms and signs in 15 patients with

acute appendicitis on admission to PSU.

Symptoms No. of Per cent
patient:3 of total
patients
Abdominal pain — Localised
12 oo
-- generalised 3
Vomiting n 73
Anorexia 7 47
Constipations 4 - 27
Diarrhoea 2 13
Abdominal distension 1 7

Physical signs
Abdominal tenderness — Localised 9

r 100
, — generalised 6 .

Abdominal muscle

rigidity 14 93
Abdominal distension 7 47
Fever temp. —> 33°C 5 33

Abdominal mass 2 13



Table XfV
Analysis of 15 patients with acute e

duration of ii:--ness and compileat.ior

No. of patients with
complications

Duration in Ho. of

23%?sg?on ﬁ?zﬁeﬂgs Perforated Appendiceal Total
- . appendix aoscess/
to P3U complications with Mmass
peritonitis No. of
No, of patients
patients
1 2 0 0 2
B
2 0 0 0 0
3 2 2 2 6
4 1 1 0 2
5 0 2 3 5
Total 5 5 R 15
Kean
duration 2.4 4.2 4.8
(days)

P L. 005 for inflammed appendix

vg the others.
patients with complications at operation had mean, duration
of 1lines3 of 4.2 and 4.8 days (perforated appendix and
appendiceal abscess respectively) as opposed bo those
without complications with mean duration of illness of
2.4 days, this difference was found to be significant,

P L. °°5»
"e'VU RSITY OF NAIROBI

library



INTUSSUSCEPTION
Table XV

Frequency of symptoms and signs

in 14 patients with

intussusception on admission to P3U.

Symptoms

Vomiting

Passing blood or mucus
per rectum

Excegsive crying
Abdominal distension
Refusal to feed

Abdominal pain

Physical signs

Dehydration ~ moderate - 7
— mild -5
- severe ~ 2
Rectal examination - blood on
finger
- mass Tfelt
Abdominal distension
Abdominal tenderness
Mass palpated on abdomen

Fever Temp. ~33°C

No. of
patients

14

14

13

12

14

14
1
12
6
6

2

per cent o
Total
Patients

100

100
93
86

73

100

100
73
36
43
43

14

Thirteen (93%) of the patient3 pa(g vomiting as an initi

symptom.  Seven (S0%) had both gjarrhoea and vomi ting a

IniLg 61 WOXyihfue €368t N/ (14%) had blood.y dia-

rrhoea at the onset of the illness.



Analysis of 14 children with intussusception by duration

of i1llness, complications find mortality.

/2L S 1 G ——
i \
Duration Perforated or
in days liable gut gangrenous gut
on adroi- Total
ssion to patients
P3U Reco- - Reco- -
vered Died vered Died
< 2 1 0 0] 0] 1
2 - 4 5 0 0 0 5
5-7 0 0 3 3 -6
8 .- © 0 0 0 1 1
11 0 0 0 1 1
Total 6 0 3 5 14
Me an
duration 2.7 7.1
(days)

Patients found with perforated or gangrenous gut had
mean duration of i1llness of 7,1 days as opposed to
those with viable gat with mean duration of illness of

2.7 days. This difference was statistically significant,

p = 0.02



DISCUSSION- =

Acute abdominal illness iIn children is an iImportant
Paediatric problem which should he of concern to the

Paediatricians just as it is to the Paediatric Surgeons.

Many workers (6,7,9,14) observed that medical workers,
other than surgeons are not alert iIn "picking up®" those
causes of acute abdominal illness iIn children that
require immediate surgical intervention; and have a
tendency to wait-and-see attitude until the symptoms,
become obvious thus- resulting in complications seen at
subsequent operation. This study showed that in
24(67~) of the 36 patients found with complications at
operation, their parents had made 2 or more visits to
their health fTacilities. It was further noted that the
same 36 patients had significantly (p=0.001) longer
duration of illness (mean 4.94 days) than those (43
patients) without complications (mean 2.95 days). In
only 7 patients, was the medical consultation sought
late by their parents when their disease had pro-
gressed to complications. In another 3, theilr parents
sought the first medical consultation early but sub-
sequent ones were delayed. This resulted in these
children staying with their disease longer predisposing
to development of complications. However, it should be
noted that the same parents made several visits to their
health facilities, for example, one mother sought medical

care on day 1,3,6 and 3 of the illness of her child, It



would therefore appear that those consulted failed to
"pick up® the disease at each subsequent visit resulting
in longer duration of illness and subsequent development

of complications.

The long duration of illness and the many medical con-
sultations made by the parents of these children (well
illustrated by the 5 case reports) would tend to reflect
on the failure by those consulted to recognise the
worsening signs and symptoms early, thus resulting in
delay iIn seeking surgical consultation. Savrin et al
(14), in a study of 49 children who had appendicectomy
done, noted that 22(45%) children found with appendiceal
rupture had made a total of 33 visits to their physicians
who failed to recognise the worsening symptoms and signs
early. To quote them, "It is the primary physician who
must be painstakingly thorough in the evaluation of the
child with abdominal pain and must be encouraged to

seek surgical consultation when indicated™. In the

same study, they observed that 55% of the parents sought
medical evaluation for their children when complications
had occurred and suggested that the symptoms of ™"Acute
appendicitis”™ be explained to the parents who should be

encouraged to seek medical care early.

Savrin and co-workers (14) also analysed the type of
physicians who first saw the 22 children found with
ruptured appendix at operation. They found that 59%

were paediatricians, 29% general practitioners, 8$ general



surgeons and 4% urologists. In this study, majority

of the patients (63> were fTirst seen by medical
officers. Paediatricians/Paediatric Residents saw

24"% and the remaining 7% were seen by clinical officers.
This country unlike Columbus where Savrin and co-workers

did the study has a small number of Paediatricians.

While delay iIn making correct diagnhosis emerges as the
main cause of morbidity in the children seen in this
study, several other factors contributed to it. Among
these were: delay in responding to surgical consultation
and deciding on operation; lack of immediate theatre
facilities; unavailability of an anaesthetist and lack
of obtaining blood on time. It is also noteworthy that
the PSU has only been fully operational for the last

5 years or so and has a skeleton staff.-

Evaluation of abdominal pain in childhood poses a major
challenge for the Paediatrician and Paediatric Surgeon
alike. Hatch (3) in his work on acute abdomen in child-
ren with special reference to acute appendicitis and its
diagnosis made this observation and to quote him, "The
child with acute abdominal pa,in remains a most difficult
diagnostic dilemma for even the most astute clinician™.
A logical approach therefore would be to have a clear
picture of the most frequent causes ofacute abdomen for
the age group of the child being evaluated. These

causes are described below for various age groups.



The awe below 12 months

c<3ae:iL

(GIT) 29% These congenital orraalities of the GIT
were: atresia (small bowel 4 neonates and large bowel

one neonate), duplication of the bowel and enteric cysts.
These were all seen iIn the first week of life. Between

3 and 11 months of age, Intussusception was the

commonest cause of acute abdomen accounting for 62.5%

of all causes in this age group and 71.4% of all cases

of intussusception seen in this study. The peak incidence
of iIntussusception was seen between 5 and 9 months of age
where there were 8(57%) cases. Ho sex difference was
noted iIn those under six months. However, there was a
tendency to more males being affected than females 1In
older children. Ravtich (10) has made similar observa-
tion that 60-65% of infants with iIntussusception were
below 12 months of age with a peak incidence between

5 and 9 months. He noted a male to female ratio of

3:2 in older infants but no sex difference in younger

infants.

The clinical presentation of an infant with iIntussusception

is variable. Also to note 1is that symptoms of onset tend



of infants had passage of blood per rectum at the time
of admission to PSU but only 14% had this as an initial

.symptom.

Ravtich also noted, that symptoms and clinical signs
differ between young infants and older ones, and between
these aid older children. He observed that vomiting

was a very common symptom in the very young and occurred
early while colic abdominal pain was seen in older
children (10). This study has made similar observations.
93% of the infants had vomiting as an initial symptom
while colic abdominal vain was a complaint in one child
aged - years. This study had only 2 children of this

age.

Twelve (86%) of the infants had abdominal distension

at the time of admission to PSU. Many of these were
very sick and were found with complications at operation.
Abdominal distension is usually a late sign (4,5,10).

In 78%, a mass was felt on rectal examination. This
figure is much higher than that given by Jones (4) of
10$. This difference is due to the fact that most of
the infants we.re seen late iIn their disease and there-
fore the apex of the intussusception would have reached
low enough to be felt. A mass on the abdomen was
palpable in only 43% of the patients. This again differs
from that given by Jones of 66$. This difference is
probably tie to the fact that th,e patients were seen

late when complications 1llad set iIn.



The diagnosis of iIntussusception is largely clinical.
Plain X-rays of the abdomen are of limited value. One
should see a round soft tissue mass in the left hypo-
chondrium which represents the head of the intussuscep-
tion. The Tfinding of fluid levels is a late sign (4,5,10)
by which time the clinical features are obvious but diag-
nosis should be made early before these features set In.
Were facilities exist, a barium enema is most helpful
especially in doubtful cases and will show a typical
meniscus at the apex of iIntussusception (4,5). After
evacuating the barium a ’coiled spring®™ appearance is
seen which is caused by some barium extending between

the layers of the intussusception.

Early diagnosis and prompt reduction 1is absolutely
essential for the mortality increases sharply with

delay in diagnosis and therefore in reduction (4,10),

In this "study 5(62.5”) of the 8 infants found with com-
plications at operation died. The mortality was highest
in those less than 6 months of age acid contributed to
4(80%) of the 5 deaths due to intussusception. These
complications were significantly associated with the
long duration of illness before surgical consultation
was sought and reflected on delay in diagnosis, p = 0.02

Table XVI. -



Age 12-23 months ..« 24-59 months

The commonest cause of acute abdomen iIn these two age
groups were incacerated/strangulated heihias (327) and
roundworm intestinal obstruction (28%). 50% of the
children with incacerated inguinal hernias were below
3 months iIn age. To quote Spitz (15), "Nearly all
inguinal hernias in children are indirect and although
they are not iIn themselves emergencies, they have high
incidence of incaceration (up to 50?7°) in the first 3
months of life, thus surgical correction should be

t
undertaken as soon as conveniently possible™.

Fifty per cent of the iIncacerated/strangulated inguinal
hernias were seen in children below 12 months and 58%
beloWw 23 months iIn age. Two peaks were noted, under
12 months and between 24-59 months (42%). Two children,
an 11 month old and a 3t year old were found with
gangrenous gut at operation. Jones (4) comments that
surgical correction should not be done before 2-3 year-"s
for one reason, incaceration/strangulation does not
occur®and secondly, there is a higher incidence of re-
currence after operation in infancy. The findings in

this study call for more work in this area,in our set

up -

Acute intestinal obstruction with roundworms had a peak
incidence of 62.5% in the age group 24-59 months.

Adoko (16) in a study of the prevalence of Ascaris



lumbricoides in children at the Paediatric Observation
Ward (P0X) Kenyatta Hospital, found age group 2-5 years
to have the highest incidence of infestation of 23.6fo.

The findings in this study are similar.

Wijesinha (12) and Abila et al (13) have suggested

that children have small calibre of gut lumen thus
getting easily obstructed with a ball of worms.
Wijesinha also suggested that intestinal spasm produced
by irritation of mucosal sensory receptors and inflamma-
tEon of the gut wall by toxic metabolites of the worms

may add to the problem.

Three children (all above 5 years) were found to have
volvulus (2 cases) and, volvulus and intussusception

in association with roundworms (1 case). The volvulus
involved the small bowel and was found to be gangrenous
in all of them at operation. Abila et al found that 4
of the 50 children with roundworm intestinal obstruc-
tion had volvulus of the small bowel which was gangrenous
at operation and to quote them, "The authors have seen
cases in which It was quite clear that roundworms were

the leading points of intussusception'.

Warambo (11) suggested that a worm bolus may act as a
"bulky heavy meal® dragging on a bowel loop that may
rotate causing volvulus. Louw (17) suggested that the
irritating effect of the worms on the intestine stimu-
lates hyp.. mistal uid may be the initiating

in the production of intussusception and volvulus.



Diagnosis of roundworms int-wtinal obstruction or
volvulus can pose difficult a The symptoms are those
of any other cause of iInter-.." \al obstruction and there-
fore non-specific. The symptoms and signs as were seen
in this study are tabulated in Table XI11-A and XII1-B.
History of vomiting worms was obtained in 27$, passing
out worms® in 18% and that of vomiting and passing out
worms in 10% of the children found to have roundworms

in their bowel. These findings are similar to those

of Adbila et al who found history of vomiting worms in
30% and that of passing out frorms in 20$ of the child-
ren with intestinal obstruction due to roundworms. Thus,
the Paediatrician cannot rely wholly on the history of
passing or vomiting out worms to make a diagnosis and
must seek other diagnostic methods. Plain abdominal
X-rays will show worms as masses which appear like
coiled locks of hair (Medusa locks) due to trapping of
intestinal gas between them. When in difficulties,
barium meal follow-through study can bo employed which will
show Qlinear filling defects that follow anatomical con-
figuration of the worm. At times, a central thin thread
of barium can be seen outlining the gut of the worms
which have 1ngested 1it. In this study, plain abdominal
X-rays were obtained which demonstrated the presence of
worms in 72% of the cases. However, 1in the remaining
28%, the radiological features were no.t that clear.
These were mainly the children with volvulus as a com-

plication, Warambo (11) In a study of volvulus of the

small bowel noted that i1t was more difficult to make a



clinical diagnosis of volvulus. However , he observed

that antero-posterior and lateral X-rays of the abdomen
taken with the patient lying down can be diagnostic.

The characteristic features are loops of dilated small
bowel collected in a circular fashion iIn the middle of

the abdomen, fluid levels and sometimes opacity suggestive

of free fluid.

Two children below 24 months in age had blood stained
mucoid stools on rectal examination and were thought to
have iIntussusception. At operation they were found to
have roundworms with tears in the ileal mucosa. Louw (17)
has suggested that the finding of blood on rectal
examination or history of passing blood per rectum with
roundworms means that there i1s acute obstruction and 1is

an indication for iImmediate operation.

Three children had volvulus due to adhesions following
previous abdominal surgery and one, a 5 year old had
volvulus in association with mesenteric adenitis. Warambo
noted that adhesions were the commonest cause of volvulus
which were seen in 21.4% of the patients. In this study,
3 of the 7 children found with volvulus at operation had
post operative adhesions. The 3 children had gangrenous
bowel at operation which was resected out and anastomosis
done. Thus, a Paediatrician or a Paediatric Surgeon
evaluating a child with intestinal obstruction, who has

a history of abdominal surgery or a surgical scar on the
f B |



abdomen, should be alert for this complication.. The
mortality is high if operation is not done early. In
this study, volvulus case fatality was 43%. Warambo

also noted a high mortality of 32. 1$ and attributed it
to electrolyte imbalance and absorption of toxic material
from gangrenous bowel. Electrolytes were not analysed

in this study.

Age”; 60 months

Acute appendicitis was the commonest cause of acute
abdomen accounting for 56.4% of all causes in this age
group and 37% of all cases of acute appendicitis seen
in this study. Two children aged 2 and 4 years made up

the remaining 13%.

The diagnosis of acute appendicitis is not a simple one
for the symptoms are not specific for acute appendicitis
only. Other causes of acute abdomen discussed earlier
can have similar symptoms. The findings in this study,
Table X111, are similar to those of Graham and co-workers
appendioitis in pre-school
mrinal pain and abdominal
.stent symptom dnd sign seen
local isation Of abdominal
esoecially in the yoanger
. to loo"alise abdomi:nal
fossa, this was only possible

in children above 4 years



In this study, localisation of abdominal tenderness to
the right iliac fossa was possible in 680?° of the patient:
and correlated with finding an inflammed appendix or an
appendicular.abscess or mass at operation. To note

here, is that children in this study were older, SQ%

were 10 years or more. Other symptoms like vomiting,
anorexia and constipation W%ere less frequent and fever
was detected in only 331& of the patients. These observa-
tions also agree with those of Graham and co-workers

who observed that vomiting, nausea, anorexia, Tever and

constipation were less frequent symptoms.

Early recognition of acute appendicitis is absolutely
necessary to avoid the high morbidity associated with

it. In this study, 67fo of patients had a perforation or
formed an abscess at operation, however, there was no
mortality and this reflects on the competence of the
Paediatric Surgeons. In one retrospective study (6) of
1640 children, aged 6 weeks to 15 years, a mortality of
0.24% was noted. This was attributed to uncontrolled
post-operative sepsis among the children who had appendi-

ceal perforation.

Savrin et al (14), in a study of 49 children, who under-
41% had a free erfora-
absee33, They Iso

on 0% arrceridice abscess
had longer duration of illness, mean 4,33 days than those

without complications, mean 2.06 days. The findings in this



study are similar, Tgple X1Y. Case 1 and 3 repoi “ted
iiere illusorate clearly that the difficulty was in early
recognition of the symptoms and signs of the disease
resulting in delay in diagnhosis and therefore delay in

seeking surgical consultation.



CONCLUSION

1. Low suspicion index resulting in delay in making
correct diagnosis and therefore longer duration
of i1llness, significantly contributes to morbidity

and mortality in children with acute abdomen,

2. Most parents (81% in this study) were motivated to
seek medical consultation early for the illness of
their children. Therefore, the responsibility of
prompt diagnosis and early surgical consultation

lies entirely with those consulted.

3. Icute appendicitis iIs the commonest cause of acute
abdomen requiring surgery in children aged 5 years
and above. Delay in making correct diagnhosis and
therefore iIn operating results in significant mor-

bidity.

4. Intussusception is the commonest cause of acute
abdomen in infants and is associated with significant
mortality (41,7% of all the deaths in this study).
Diagnosis 1is largely clinical and barium enema studies
can be employed where there is doubt to confirm the
diagnosis early and therefore seek surgical con-

sultation,

5. Intestinal obstruction due to roundworms is a
major cause of morbidity. They predispose to forma-

tion of volvulus and intussusception which by them-



selves are associated with significant morbidity.
Plain abdominal X-rays are particularly useful and

should be utilised early when diagnosis 1Is suspected.

Umbilical hernias can present with incaceration/

strangulation as early as the first year of life.
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1.

A rotation in the PSU by the Paediatric Residents
even as short as 4 weeks, should be considered in
the M_Med training programme. This would improve
their diagnostic skills and therefore be better

equipped Paediatricians in thelr various areas of

work .

The design of this study could not look at each of
the causes of acute abdomen in detail. There is
therefore a need to undertake studies in the follow-

ing areas:-

a) Intussusception
what is the incidence locally?
any aetiological factors?
is there any seasonal variation?

how often i1s diarrhoea seen iIn in-

fants with inti\ssusception?

b) Acute appendicitis
incidence of acute appendicitis
locally in the Paediatric age group
what is the role of diagnostic radio-
logy in the diagnosis of acute

appendicitis?



c) Umbilical hernias
how/ often do they incacerate?
how useful is measurement of neck
size in determining whether spon-
taneous closure will occur and what

is the time period for this locally?
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APPENDIX

questionnaire clinicap presentation of acute abdomen

X StUdV i100$d 30*0svoBzoo QIIC akUIOx>e** ago »o 3cx &

20 Duration off illness ***»««, Mode of onset:
Ac ITt0  CRI*<<Q Oum»«f>» —JOE>«iI»*<ed

Gradual cO*00*0*?0*0*00*COCO

3* Pain: duration *%0,,0*00*** generalised 000OO0Oe©**CO*O**
localised jO™»s$0000@ site ©200a0%00*0Oak«i>40"M9aj

continous OFt*0*C*©0*© iIntermittent a0*Q**O****Q0*0,

4* Crying: duration *C>0* Normal <>0*»*e« Excessive

50 Refusal to feed HGS ©<e**0 i»ro duration ©

6a Vomiting; duration eeee«ex»e«xe projectile 00000000=00**
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