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The Paediatric trauma score and severity of
Injury

Tepas 11III, Mollitt DL, Tallbert JL, Bryant M. (Depart-
ment of Surgery, Division of Paediatric Surgery, University
of Florida, Jacksonville, Florida, USA.) The paediatric
trauma score as a predictor of injury severity in the injured
child. J Paediatr Surg 1987;22:14-18.

SUMMARY
Two comparable yet separate groups of injured children were
studied to determine the reliability·of paediatric trauma scoring
in predicting the severity of injury. Group I consisted of 110
patients with multiple injuries treated at a regional paediatric
trauma centre and the data of these patients were analysed by a
single investigator. The mean age was 9.8 years. The mean
paediatric trauma score (PTS) was 9.5 points and the mean
injury severity score (ISS) was 9.6. The mortality for this group
was 3%. Group II consisted of 120 patients from the National
Paediatric Trauma Registry whose data were collated from mul-
tiple participating institutions but the objectivity was ensured by
the submission of blinded data by the participating institutions
to a central computer. The mean age of this group was 8.6 years,
PTS 9.0 and ISS 12.7. In both groups a significant linear relation-
ship between the PTS and ISS was documented (p<O.OOl) and
within this distribution was an obvious threshold at PTS 6.0,
below which the severity of injury and potential for mortality
increased precipitously.

COMMENTS
The authors have devised a paediatric trauma scoring
system which takes into account the weight of the child,
maintenance of the airway, systolic blood pressure, sen-
sorium, extent of the wound and skeletal injuries. These
were assessed at the time of the initial evaluation and each
of the six determinants was graded as +2, +1 or -1
depending on its severity.

The Injury Severity Score was developed as a method
for numerically categorizing the overall severity of injury
retrospectively.' Its major drawback was that it was done
after the treatment, i.e. either at discharge or at autopsy.
Therefore, the ISS had no major role in either the
determination of the type of treatment to be given or the
selection of cases to be referred to the specialized centres
for trauma care.

The PTS is a simple method of evaluation which does
not require a specialist. The range is quite wide (-6 to
+12).However, a score of 6 has been found to be of great
importance as it is the threshold below which the morbidity
and mortality increase appreciably. A PTS below 2 was
found to have 100% mortality.

The correlation of PTS with ISSwas found to be constant
in both groups of patients. This proves the effectiveness
and utility of this system. Many previous scoring systems
were found to lack consistency regarding reliability, accu-
racy and ease in use.2,3 Moreover, this is the only system
developed specifically for evaluation of children as
trauma victims.

This study is of particular importance to a country like
India where specialized facilities for the care of the
severely injured child are not freely available. Hence, the
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overloading of such facilities with cases which can be
managed easily at a more peripheral level can be avoided
by the rapid assessment at this level and referring only
selected severely injured children to the specialist centres.
This will improve the salvage of critically injured children
and the proper use of our limited facilities.
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Non-surgical removal of gallstones: Has the
dream become a reality?

Sackman M, Delius M, Sauerbruch T, etal. (Department
of Medicine II, Institute for Surgical Research and Institute
of Anaesthesiology, Klinikum Grosshadern, University
of Munich, West Germany.) Shock-wave lithotripsy of
gall bladder stones: The first 175 patients. N Eng/ J Med
1988;318:393-7.

SUMMARY
Extracorporeal shock-wave fragmentation of gallstones was
used to treat 175 patients with radiolucent gall bladder calculi.
Chenodeoxycholic acid and ursodeoxycholic acid (7.5±1.5 mg
kg body weight/day of each) were administered as adjuvant
litholytic therapy from 12days before treatment to three months
after complete disappearance of stones. The gallstones disinte-
grated in all except one patient and completely disappeared
within 2 months (30%) to 18 months (91%). In patients with
solitary stones up to 20 mm in diameter, the corresponding
values for their disappearance were 45% at 2 months and 95%
at 18months.

Shock-wave therapy had no adverse effect except cutaneous
petechiae (14%) and transient gross haematuria (3%). One-
third of the patients had one or more episodes of biliary colic and
two patients had mild pancreatitis before all the fragments dis-
appeared. The patient with insufficient stone fragmentation
underwent elective cholecystectomy.

Extracorporeai shock-wave lithotripsy combined with medical
therapy for stone dissolution is recommended as a safe and
effective treatment in selected patients with radiolucent gall
bladder stones

COMMENTS
Extracorporeal shock-wave lithotripsy (ESWL) is a good
example of the successful application of physical principles
to clinical medicine. Its use in fragmenting renal stones
has been so well established' that the number of patients
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needing operations for this condition in any community
can be reduced considerably.

The principle and procedure of ESWL may be briefly
summarized as follows. Shock waves are generated
extracorporeally by a high energy underwater spark dis-
charge and the waves can be focused at the stone by a
semi-ellipsoid reflector. The point of entry of waves into
the human body must be covered by water so the body is
partially immersed in a suitable position. X-rays or
ultrasound systems are used to monitor the position of the
stones in the shock-wave focus and also the stone frag-
mentation. The shock-wave discharges triggered by an
electrocardiogram are transmitted only when the stones
are in the shock-wave focus during respiratory movement
of the organ harbouring the stone.

Success in the renal area encouraged 'biliologists' to
repeat the technique to treat gallstones. The research
teams at the University of Munich and at the Dornier
Company, Munich, have shown remarkable consistency
and dedication to this cause. The path had to be long,
laboured and cautious. The first question was: Will it
work for gallstones? This was answered effectively by
surgical implantation of human gallstones in dog gall blad-
ders and fragmenting them successfully with ESWL. 2 This
study also indicated that discharges less than 800 were
unable to fragment the stones. This was later confirmed
by in vitro studies with cholesterol gallstones. 3 Once there
was a reasonable possibility of physical dissolution, the
next question was: Are these shock waves safe to the
tissues surrounding the gall bladder? This was ascertained
by further studies in dogs which showed that ESWL caused
lung haemorrhage" just as it caused transient haematuria
by mild damage to the kidneys." Armed with this know-
ledge the Munich groups first tried the technique in nine
symptomatic patients with gallstones arid functioning gall
bladders. Stones were successfully fragmented in six of the
nine patients. Five of these also had stones in the common
bile duct and four responded favourably. All the studies
were done under dissolution chemotherapy. All these
initial patients were treated under general anaesthesia but
subsequently a group of ten other patients underwent
ESWL therapy under intravenous opiate analgesia without
general anaesthesia."

In the present study (now with extensive experience) of
175patients, 45% were treated under general anaesthesia
and the remaining either under intravenous opiates under
epidural anaesthesia or, in one patient, without any
analgesia at all.

Amidst this enthusiasm, it is well worth realizing the
limitations of ESWL therapy. Of over two thousand
patients referred for lithotripsy in Munich, only 565
(28%) were considered to be suitable for this procedure.
The technique cannot be used in patients with multiple
stones (more than 3), large stones (>30 mm), radio-
opaque stones and non-functioning gall bladders.
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The total treatment period is fairly long and only 30%
of patients were rid of their stones in two months. The
remaining patients (70%) required oral medication with
bile acids up to 18months. Further, during this period the
patient has a high risk of developing biliary colic (35%) or
pancreatitis (1%), as the smaller stone fragments frequently
get impacted into the narrower portions of the biliary
tree. The importance of injury to the right kidney (gross
haematuria in 3% of patients) is also not clear.

ESWL is targeted at gallstones but leaves behind the
site of gall stone formation. In a few patients (at least
five), previously functioning gall bladders have been
rendered non-functioning by ESWL. Hence recurrence of
stone formation is expected to be high-one patient
showed recurrence within four months of stopping litholytic
therapy. With longer follow up the recurrence rates will
certainly be higher. The benefits of long term mainte-
nance oral therapy with bile acids will then have to be
weighed against the one time curative cholecystectomy.

There is no doubt that ESWL is an advance in the non-
surgical treatment of radiolucent gallstones. Whereas oral
litholytic therapy with bile acids renders only 38% of
patients stone-free at the end of one year," with ESWL
therapy in addition the figure rises to 92%.

The results with this new form of treatment for
gallstones therefore appear encouraging. We hope that
elucidation of its exact role, and its long term benefits will
be clear in the not-too-distant future.
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