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Abstract
Objectives—To determine the proportion
of paediatric surgical interventions that
are evidence-based and to identify areas
where randomised controlled trials
(RCTs) or further research are required.
Design—Prospective review of paediatric
general surgical inpatients.
Setting—A regional paediatric surgical
unit.
Subjects—All consecutive paediatric gen-
eral surgical patients admitted in Novem-
ber, 1995.
Main outcome measures—Each patient
on whom a diagnosis had been made was
allocated a primary diagnosis and pri-
mary intervention (n=281). On the basis
of expert knowledge, Plusnet Medline, and
ISI Science Citation database searches,
each intervention was categorised accord-
ing to the level of supporting evidence:
category 1, intervention based on RCT
evidence; category 2, intervention with
convincing non-experimental evidence
such that an RCT would be unethical and
unjustified; category 3, intervention with-
out substantial supportive evidence.
Results—Of 281 patient interventions, 31
(11%) were based on controlled trials and
185 (66%) on convincing non-
experimental evidence. Only 23% of inter-
ventions were category 3.
Conclusions—In common with other
medical specialties, the majority of paedi-
atric surgical interventions are based on
sound evidence. However, only 11% of
interventions are based on RCT data, per-
haps reflecting the nature of surgical
practice. Further RCTs or research is
indicated in a proportion of category 3
interventions.
(Arch Dis Child 1997;76:50–53)
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Evidence-based medicine aims to ensure that
clinical practice is based on the best evidence
available. In order to achieve this goal it is nec-
essary to identify areas of current clinical prac-
tice where supportive evidence is lacking. For
many years a popular if largely unsubstantiated
dogma has been that only a small proportion of
medical treatment has been proved to be
beneficial.1 2 A recent study by Ellis et al has
refuted this by demonstrating that 82% of
acute inpatient general medicine is evidence-

based, either on the basis of randomised clini-
cal trial (RCT) data (53%) or convincing non-
experimental evidence (29%).3 Similar results
have been reported in the general practice
setting.4 Whether other specialties can claim
such a high proportion is open to question.
This study aims to establish the proportion of
paediatric surgery that is evidence-based and
to identify areas where RCTs, or further
research, is required.

Methods
All consecutive paediatric general surgical
admissions to Alder Hey Children’s Hospital
(n=326) during the month of November 1995
were prospectively analysed. The methodology
of Ellis et al3 was employed and each patient
was allocated a primary diagnosis and primary
intervention. Primary diagnosis was defined
as the principal diagnosis leading to the
patient’s admission. Primary intervention was
defined as the main intervention (operative or
non-operative) performed during admission.
Patients admitted for investigation in whom no
diagnosis was reached during the study period
were excluded (n= 45, 14%). In the depart-
ment of paediatric surgery there are five
consultants and seven registrars. Only one
consultant and one registrar were aware of the
study during data collection.
Each primary diagnosis/intervention combi-

nation was discussed by a paediatric surgical
panel consisting of one professor, two consult-
ants, and two paediatric surgical trainees, who
classified treatment according to three
categories3 : category 1, treatment based on
RCT evidence; category 2, there are no RCT
data in support of the treatment modality but
there is convincing non-experimental evidence
or the validity of the intervention is such that an
RCT would be unnecessary or unethical (an
example of a self evident intervention is
revision of a blocked ventriculoperitoneal
shunt in a symptomatic patient); category 3,
empirical treatment that was not evidence-
based (an example of this is anal stretch in a
patient with anal fissure).
Relevant published data were obtained from

four sources: the panel’s collective knowledge;
standard reference works; Plusnet Medline
CD-Plus archives (1966–96); ISI Science
Citation Index (1984–96) (Bath Information
Data Services). Data were stored and analysed
on an IBM-compatible personal computer on a
Microsoft Access database (Microsoft Corpo-
ration, 1994).
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Results
Of 281 patient interventions in the month of
November 1995, 77% were evidence-based,
that is category 1 (11%) or category 2 (66%)
interventions (tables 1 and 2). Congenital
abnormalities requiring surgical correction are
listed in table 3. The remaining 23% of
interventions were judged to have no evidence

basis (table 4). Several cases require further
explanation. The patient with acute gastric dis-
tension (table 2) had adhesive obstruction, and
previous fundoplication made passage of an
endoscope or nasogastric tube impossible.
Surgery for recalcitrant ingrowing toenails
appears as both a category 1 and 2
intervention—there is an RCT in support of
phenolisation in addition to wedge excision,19

(category 1), but in some patients phenolisa-
tion was not used (category 2). ‘Acute
non-specific abdominal pain’, ‘chronic consti-
pation’, ‘blunt abdominal trauma’, and ‘acutely
tender testicle’ have been included as diag-
noses. It is recognised that these terms embrace
a number of diseases of diVering aetiologies;
however, in practical terms these are useful
categories within which interventional
strategies are uniform. For example, when
children present with an acutely tender testicle
it should be assumed to be due to testicular
torsion until proved otherwise.20 No diagnostic
tool has been shown to be infallible21 22 and
therefore surgical intervention in these cases is
self evident.

Discussion
The majority of paediatric surgical interven-
tions in our regional paediatric surgical unit are
evidence-based and this is in broad agreement
with findings from other medical specialties.3 4

However, the proportion of category 1 (RCT
data) interventions was substantially lower
than in the case of inpatient general medicine
or general practice (fig 1). The relative lack of
RCT data supporting paediatric surgical inter-
ventions probably reflects the diVerent nature
of surgical as against medical practice. By their
very nature, many surgical interventions can be
classified as ‘self evident’, for example, correc-
tion of life threatening congenital malforma-
tions. In addition, much paediatric surgical
pathology is rare, with individual centres seeing
relatively small numbers of certain conditions.
This creates diYculty in RCT design and
execution.
Analysis of the 23% of interventions lacking

supportive evidence allows them to be subclas-
sified into two further groups: (1) heterogene-
ous ill defined conditions such as chronic con-
stipation in which the primary pathology is not
well understood and is almost certainly multi-
factorial; treatment is thus empirical and RCT
data are lacking; (2) conditions such as bleed-
ing granulation tissue or anal fissure, where
subjective clinical experience suggests that
patients benefit from the intervention em-
ployed.
We recognise that the current study design

has limitations. Although several search proto-
cols were employed, it is likely that all relevant
literature has not been identified.23 This would
lead to an underestimate of the number of
interventions that are based on sound evi-
dence. The two investigators who were aware
of the study during data collection were
responsible for making diagnoses/ordering in-
terventions and it could be argued that this
could have altered clinical practice. However, if

Table 1 Category 1 interventions based on RCT data

Primary diagnosis Primary intervention
No of
patients Reference

Appendicitis Appendicectomy 12 5
Symptomatic cholelithiasis Cholecystectomy 1 6, 7
Fistula-in-ano Laying open and curettage 1 8
Intussusception Air enema reduction 1 9
Oesophageal stricture Balloon dilatation 11 10
Oesophageal varices
secondary to portal
hypertension

Injection sclerotherapy 2 11–16

Pilonidal sinus Excision of pilonidal sinus and primary
wound closure

1 8, 17

Recalcitrant ingrowing toenail Wedge excision and phenolisation of nail
bed

2 19

Total 31

Table 2 Category 2 interventions (self evident interventions or where a RCT would be
unethical)

Primary diagnosis Primary intervention
No of
patients

Congenital abnormality requiring surgical
correction

Correction of congenital defect 93

Acute non-specific abdominal pain Admission and observation 25
Acutely tender testicle Scrotal exploration 7
Pyloric stenosis Pyloromyotomy 6
Recalcitrant ingrowing toenail Wedge excision 3
Religious circumcision Circumcision 4
Suspected blocked ventriculoperitoneal shunt Admission and observation 4
Blocked/disconnected ventriculoperitoneal
shunt

Revision ventriculoperitoneal shunt 3

Central venous access for chemotherapy Insertion of central venous access
device

3

Stable blunt abdominal trauma Observation 2
Recalcitrant gastro-oesophageal reflux with
proved oesophagitis

Nissen’s fundoplication 2

Temporary enterostomy Closure of enterostomy 2
Intussusception secondary to Meckel’s
diverticulum

Open reduction and
diverticulectomy

2

Ovarian torsion with infarction Oophorectomy 2
Symptomatic non-communicating
hydrocephalus

Insertion of ventriculoperitoneal
shunt

2

Acute gastric distension with inability to pass
nasogastric tube

Laparotomy and insertion of
gastrostomy tube

1

Appendix mass Non-operative 1
Bleeding cervical polyp Excision of cervical polyp 1
Faecal incontinence (spina bifida) Antegrade continent enema

procedure
1

Displaced gastrostomy tube Replacement of gastrostomy tube 1
Minor head injury, ventriculoperitoneal shunt
in situ

Admission and observation 1

Acute neck abscess Exploration 1
Ileo-ileocolic intussusception, failed enema Open reduction 1
Lacerated foreskin with persistent bleeding Suture of laceration 1
Cervical lymphadenopathy, ? neoplastic Excision biopsy 1
Complex bleeding oesophagopleural fistula
after fistula repair

Oesophagectomy 1

Cervical carcinoma Hysterectomy and partial
vaginectomy

1

Multiple soft tissue injuries after road traYc
accident

Debridement and suturing of
lacerations

1

Perforated necrotising enterocolitis Ileal resection and ileostomies 1
Paraphimosis Reduction of paraphimosis 1
Pelvic abscess after appendicitis Per rectal aspiration 1
Persistent hypoglycaemia of newborn Partial pancreatectomy 1
Anorectal polyps Diathermy excision 1
Rectal polyp Endoscopic excision 1
Unsightly skin naevus Excision 1
Sebaceous cyst Excision of sebaceous cyst 1
Inclusion cyst in operative scar Excision 1
Bronchial stenosis Balloon dilatation 1
Phimosis (balanitis xerotica obliterans) Circumcision 2

Total 185
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this were true it would only aVect a small
proportion of cases.
The reductionist approach necessarily

adopted for both diagnosis and intervention
belies the complexity of this particular group of
patients. Patients often suVer from a number of
disorders in addition to the primary diagnosis.
For example, duodenal atresia may be associ-
ated with Down’s syndrome and a cardiac
defect. Clinical practice is also influenced by
less tangible but equally important psychologi-
cal and social factors, thus, for an antegrade
continent enema procedure to be successful,

patients need to be well motivated and have
specialised nursing support.24 Categorising
interventions as 1, 2, and 3 should not be
equated with ranking in terms of clinical value,
for example closure of tracheo-oesophageal fis-
tula is a life saving but category 2 intervention.
The limitations of RCTs, particularly within

a surgical context, are well recognised25 ;
furthermore, RCT findings are open to various
interpretations. The RCT quoted in support of
appendicectomy for acute appendicitis con-
cluded that outcome from conservative treat-
ment was similar to that for operative
management.5 However, it was the consensus
opinion of the panel that the high rates of
recurrent appendicitis coupled with unknown
long term outcomes in terms of episodes of
adhesive obstruction and female infertility did
not justify this conclusion. Finally, some trial
data cited here involve adult patients and the
relevance of such findings to paediatric practice
cannot be assumed.
This study has added weight to the argument

that most current medical practice is ‘evidence-
based’. As in all areas of medical practice, diY-
culties may be encountered in the application
of RCT and other evidence to individual
patients. Thus the results of interventions per-
formed in large centres by enthusiasts with
wide support may not be achievable in other
centres.26 Evidence-based medicine is only a
tool in the surgical decision making process.27

This review has highlighted areas warranting
further examination such as interventions for
chronic constipation and the management of
anal fissure. The findings from this study are to
be incorporated into development of evidence-
based critical care pathways where appropriate.

1 OYce of Technology Assessment of the Congress of the
United States. Assessing the eYcacy and safety of medical
technologies. Washington, DC: US Goverment Printing
OYce, 1978.

2 Inglis B. The diseases of civilization. 1st Ed. London: Hodder
and Stoughton Ltd, 1981.

3 Ellis J, Mulligan I, Rowe J, Sackett DL. Inpatient general
medicine is evidence based. Lancet 1995;346:407-9.

4 Gill P, Dowell AC, Neal RD, Smith N, Heywood P, Wilson
AE. Evidence based general practice: a retrospective study
of interventions in one training practice. BMJ 1996;312:
819-21.

5 Eriksson S, Granstrom L. Randomized controlled trial of
appendicectomy versus antibiotic therapy for acute appen-
dicitis. Br J Surg 1995;82:166-9.

6 Plaisier PW, van der Hul RL, Nijs HG, den Toom R, Terp-
stra OT, Bruining HA. The course of biliary and gastroin-
testinal symptoms after treatment of uncomplicated symp-
tomatic gallstones: results of a randomized study
comparing extracorporeal shock wave lithotripsy with con-
ventional cholecystectomy. Am J Gastroenterol 1994;89:
739-44.

7 Plaisier PW, van der Hul RL, Nijs HG, den Toom R, Terp-
stra OT, Bruining HA. Quality of life after treatment of
gallstones: results of a randomised study of lithotripsy and
cholecystectomy. Eur J Surg 1994;160:613-7.

8 Kronborg O. To lay open or excise a fistula-in-ano: a rand-
omized trial. Br J Surg 1985;72:970.

9 Meyer JS, Dangman BC, Buonomo C, Berlin JA. Air and
liquid contrast agents in the management of
intussusception: a controlled, randomized trial. Radiology
1993;188:507-11.

10 Yamomoto H, Hughes RWJ, Schroeder KW, Viggiano TR,
DiMagno EP. Treatment of benign esophageal stricture by
Eder-Puestow or balloon dilators: a comparison between
randomized and prospective nonrandomized trials. Mayo
Clin Proc 1992;67:228-36.

11 Kitano S, Iso Y, Hashizume M, et al. Sclerotherapy vs
esophageal transection vs distal splenorenal shunt for the
clinical management of esophageal varices in patients with
Child class A and B liver function: a prospective
randomized trial.Hepatology 1992;15:63-8.

12 Potzi R, Bauer P, Reichel W, Kerstan E, Renner F, Gangl A.
Prophylactic endoscopic sclerotherapy of oesophageal
varices in liver cirrhosis. A multicentre prospective control-
led randomised trial in Vienna. Gut 1989;30:873-9.

Table 3 Category 3 interventions (interventions with no self evident basis or supportive
RCT data)

Primary diagnosis Primary intervention
No of
patients

Chronic constipation Enemas, manual evacuation under
anaesthesia with rectal biopsy

28

Uncomplicated head injury Admission and observation 15
Anal fissure Anal stretch 9
Recurrent balanitis Circumcision 3
Phimosis (no histology) Circumcision 3
Rectal prolapse Saline injection 1
Rectal prolapse Rectopexy 1
Tongue tie Division of tongue tie 2
Ascending cholangitis secondary to biliary
atresia

Intravenous antibiotics and fluids 1

Bleeding granulation tissue at gastrostomy
site

Topical silver nitrate 1

Varicocele Embolisation 1

Total 65

Table 4 Category 2 interventions (congenital malformations requiring surgical correction)

Primary diagnosis (age range in
years) Primary intervention

No of
patients

Inguinal hernia Inguinal herniotomy 33
Undescended testis (2.5–13) Orchidopexy 21
Hydrocele (2.5–9) Ligation of patent processus vaginalis 9
Epigastric hernia (3–8) Epigastric hernia repair 7
Umbilical hernia (2–12) Umbilical hernia repair 7
Anorectal malformation Pull-through/anoplasty/postoperative anal

dilatation
5

External angular dermoid Excision 3
Tracheo-oesophageal fistula and
oesophageal atresia

Ligation of oesophageal fistula and
oesophageal anastomosis

2

Hirschsprung’s disease Pull-through procedure 1
Gastroschisis Reduction and closure 1
Femoral hernia Femoral hernia repair 1
Patent vitellointestinal duct Ligation/excision 1
Thyroglossal cyst Excision 1
Dermoid cyst Excision 1

Total 93

Figure 1 Percentage category of intervention between
paediatric surgery, general practice,4 and inpatient general
medicine.3

0
Category

1

P
er

ce
n

ta
g

e

50

Category
2

Category
3

Paediatric
surgery
General
practice
General
medicine

70

60

40

30

20

10
11

31

53

66

50

29
23

19 18

52 Kenny, Shankar, Rintala, Lamont, Lloyd

http://adc.bmj.com


13 Paquet KJ, Koussouris P. Is there an indication for prophy-
lactic endoscopic paravariceal injection sclerotherapy in
patients with liver cirrhosis and portal hypertension?
Endoscopy 1986;18(suppl 2):32-5.

14 Westaby D, Macdougall BR, Williams R. Improved survival
following injection sclerotherapy for esophageal varices:
final analysis of a controlled trial. Hepatology 1985;5:827-
30.

15 Soderlund C, Ihre T. Endoscopic sclerotherapy v conserva-
tive management of bleeding oesophageal varices. A 5-year
prospective controlled trial of emergency and long-term
treatment. Acta Chirurgica Scandinavica 1985;151:449-56.

16 Terblanche J, Northover JM, Bornman P, et al.A prospective
controlled trial of sclerotherapy in the long term manage-
ment of patients after esophageal variceal bleeding. Surg
Gynecol Obstet 1979;148:323-33.

17 Sondenaa K, Andersen E, Soreide JA. Morbidity and short
term results in a randomised trial of open compared with
closed treatment of chronic pilonidal sinus. Eur J Surg
1992;158:351-5.

18 al-Hassan HK, Francis IM, Neglen P. Primary closure or
secondary granulation after excision of pilonidal sinus?
Acta Chirurgica Scandinavica 1990;156:695-9.

19 Grieg JD, Anderson JH, Ireland AJ, Anderson JR. The sur-
gical treatment of ingrowing toenails. J Bone Joint Surg (Br)
1991;73:131-3.

20 Tryfonas G, Violaki A, Tsikopoulos G, et al.Late postopera-
tive results in males treated for testicular torsion during
childhood. J Pediatr Surg 1994;29:553-6.

21 Pryor JL, Watson LR, Day DL, et al. Scrotal ultrasound for
evaluation of subacute testicular torsion: sonographic find-
ings and adverse clinical implications. J Urol 1994;151:693-
7.

22 Steinhardt GF, Boyarsky S, Mackey R. Testicular torsion:
pitfalls of color Doppler sonography. J Urol 1993;150:461-
2.

23 Smith BJ, Darzins PJ, Quinn M, Heller RF. Modern meth-
ods of searching the medical literature [see comments].
Med J Aust 1992;157:603-11.

24 Roberts JP, Moon S, Malone PS. Treatment of neuropathic
urinary and faecal incontinence with synchronous bladder
reconstruction and the antegrade continence enema proce-
dure. Br J Urol 1995;75:386-9.

25 Dudley HAF, Ludbrook JL. Numeracy in surgical biology
and clinical practice. In: Kirk RM, Mansfield AO,
Cochrane J, eds. Clinical surgery in general. 2nd Ed.
Edinburgh: Churchill-Livingstone, 1995.

26 Fielding LP, Stewart-Browne S, Dudley HAF. Surgeon-
related variables and the clinical trial.Lancet 1978;ii:778-9.

27 Anonymous. Evidence-based medicine in its place. Lancet
1995;346:785.

Evidence-based surgery: interventions in a regional paediatric surgical unit 53

http://adc.bmj.com

