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ABSTRACT

Aim and objective: To investigate various prognostic factors associated and their effect on the
neurological outcome among children with a head injury on the basis of mode of injury, GCS at time
of admission, pupillary response, hypoxia, CT scan findings and time of surgical intervention.
Methods: This was a prospective observational study of thirty-four children (age<15 years) with a
head injury, managed in the P.G. Department of surgery, S.R.N. Hospital associated with M.L.N
Medical college, Allahabad from September 2015 to August 2016 a period of 12 months. The factors
affecting the outcome were analyzed.

Results: Out of the 34 children, there were 7 children less than 5 years and 27 were above 5 years of
age. Poor outcome was seen in 42.8% children below 5 years, 35.7% in 6-10 years group, 15.3% in
11-15 years group. Male: female ratio was approximately 1:2. There were 4 patients in GCS of 3-8, of
which 3 (75%) had a poor outcome; while out of 12 patients of GCS 9-12, 7 (58.3%) had poor
outcome. Out of 18 patients in GCS 13-15, no patient had poor outcome. Twelve patients had
abnormality of pupillary size and reaction, poor outcome was seen in 58.33% in contrast to only
13.6% with normal pupillary response. There were 12 patients with acute subdural hematoma, 5
patients had contusion, extradural hematoma in 11 patients, subarachnoid haemorrhage in 1 patient
and multiple brain injuries in 5 patients. Poor outcome was noticed in 80% patients with multiple
brain injuries, 20% with contusion, 18.18% with acute subdural hematoma and 16.6% with extradural
hematoma. Poor outcome noticed in 63.6% patients with midline shift > 5mm. Non-operated patients
had poor outcome (45.4%) than operated patients (21.7%). Poor outcome was noticed in 23.5%
patients operated after 24 hour and 16.6% patients operated within 24 hour (Table 3). Overall poor
outcome was seen in 10 (29.4%) of 34 children with head injury.

Conclusion: The unfavorable prognostic factors for traumatic intracranial hematoma are RTA, low
GCS (3-8), nonresponsive pupil to light, presence of multiple lesion on CT scan, midline shift > 5
mm, nonoperative lesions, the time elapsed from trauma to surgery > 24 hours.
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INTRODUCTION

Severe head injury in children is a
significant cause of morbidity and mortality
worldwide®. The most common type of
injury is fall from height, followed by motor
vehicle related accidents® and child abuse
remains a major cause of head injury in
children under 2 years of age. Infants and
young children are more vulnerable to abuse
due of their dependency on adults®. Head

injury is classified as mild (Glasgow Coma
Scale GCS 13-15), moderate (GCS 9-12),
or severe (GCS 3-8)*. CT Scan head
provides all essential information necessary
to make a decision regarding the presence or
absence of significant intracranial injury and
emergency  operative intervention s
required or not>®. Several studies have
highlighted the importance of age and
clinical factors such as GCS (post
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resuscitation) score, ocular movements,
pupillary size, etc. in the prediction of
outcome of head injury in children”®. The
present study was done to view the outcome
and analyze factors affecting the outcome in
children with head injury.

MATERIAL & METHOD

Thirty four children with head
injury, fifteen years or less in age were
managed in the P.G. Department of surgery,
S.R.N. Hospital associated with M.L.N
Medical  College, Allahabad  from
September 2015 to August 2016 a period of
12 months.
All variables were categorized which might
have been related to the functional recovery
and mortality into three groups:

1. Clinical variables; gender, age,
mechanism of injury, GCS scores (Table
1), pupillary abnormalities, hypoxia at
admission.

2. CT \variables;
midline shift.

3. Management variables; operated, non-
operated, time elapsed from trauma to
surgery.

type of hematoma,

The patients were divided in 4 age groups;
0-2 years, 3-5 years,6-10 years, 11-15 years.
The GCS score was determined on
admission and all patients were divided into
three groups; GCS scores of 3 to 8, 9 to 12
and 13 to 15. On the basis of pupillary
response patients divided in three groups:
responsive, anisocoric, nonresponsive.

Table 1. Glasgow Coma Scale

Eye opening Best verbal response Best motor response
6: obeys command
5: oriented 5: localise pain
4: spontaneous | 4: confused but converse 4: withdraws
3: to speech 3: inappropriate words 3: abnormal flexion
2: to pain 2:incomprehensible sounds | 2: extension
1: none 1: none 1: none

Total GCS score : 3 - 15

Standard treatment guidelines were followed as per requirement. Outcome evaluation was
done using the Glasgow Outcome Scale (GOS) score at time of discharge and divided into
good (normal, moderate disability) and poor (severe, vegetative, dead) outcome(Table 2).

Table 2. Glasgow Outcome Scale

Good recovery (able to return to work or school)

Moderate disability (able to live independently, unable to work or school)

Severe disability (able to follow commands / unable to live independently)

Vegetative state

Death

RPIN(W| |01

RESULTS

Out of the 34children, there were 7
children less than 5 years and 27were above
5 years of age (Table 3). Poor outcome was
seen in 42.8% children below 5 years,
35.7% in 6-10 years group, 15.3% in 11-15
years group. Thus children less than 5 years
of age had a relatively worse outcome. Fall
from height was most common mode of
head injury (79.4%). Male: female ratio was
approximately 1:2 but no difference in
outcome. (Table 3). The best GCS response
after resuscitation was considered and GCS
was found to be a good indicator of outcome
(Table 3). There were 4 patients in GCS of

3-8, of which 3 (75%) had a poor outcome;
while out of 12 patients of GCS 9-12, 7
(58.3%) had poor outcome. Out of 18
patients in GCS 13-15, no patient had poor
outcome. Pupillary size and reaction was
found to be a good indicator of outcome
(Table 3). Twelve patients had abnormality
of pupillary size and reaction, poor outcome
was seen in 58.33% in contrast to only
13.6% with normal pupillary response.
There were 12 patients with acute subdural
hematoma; 5Spatients had  contusion,
extradural hematoma in 11 patients,
subarachnoid haemorrhage in 1 patient and
multiple brain injuries 5 patients. Outcome
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was found to be different in these groups.
Poor outcome was noticed in 80% patients
with multiple brain injuries, 20% with
contusion, 18.18% with acute subdural
hematoma and 16.6% with extradural
hematoma. Poor outcome noticed in 63.6%
patients with midline shift >5mm. Non

operated patients had poor outcome (45.4%)
than operated patients (21.7%). Poor
outcome was noticed in 23.5% patients
operated after 24 hour and 16.6% patients
operated within 24 hour (Table 3). Overall
poor outcome was seen in 10 (29.4%) of 34
children with head injury.

Table 3: Factors Related to Outcome

Variables No. of Patients

Outcome

Good (GOS5&4) |

Poor (GOS 3-1)

Age Distribution

0-5 7

3

6-10 14

(8]

11-15 13

Sex Distribution

Male 21

Female 13

Mechanism of Injury

RTA 5

Fall form height

assault 2

GCS at admission

13-15

9-12

3-8 4

Pupillary response

Normal

Abnormal/ no response

Type of haematoma

Contusion 5 4 1
EDH 12 10 2
SDH 11 9 2
SAH 1 0 1
Multiple brain injuries | 5 1 4
Mid line shift (>5 mm)
Present 11 4 7
absent 23 20 3
Management
Operated 23 18 5
Non-operated 11 6 5
Time of surgery
<24 hr 6 5 1
> 24 hr 17 13 4
DISCUSSION

In this study factors predicting the
outcome of head injuries in children were
analysed. Outcome measured as good (GOS
5 & 4) and poor (GOS 3-1). The following
factors are significantly related to outcome.

There are discrepancies in the
literature in defining the age point for good
or poor outcome. For example, there has
been disagreement regarding the pediatric
age group. One group of reports has
indicated that outcome tends to be better in
children under 10 years of age®® while
others report that children under five have a
higher mortality rate'’. In our study poor
outcome was seen in 42.8% children below

5 years, 35.7% in 6-10 years group, 15.3%
in 11-15 years group. Thus, children less
than 5 years of age had a relatively worse
outcome, but it was not however statistically
significant (p = 0.74). There was no
significant difference in term of outcome
between gender (p = 0.084). However the
number of patients was small, which may
not give an accurate statistical result.

In our study, the most common
modes of head injury were fall 27 (79.4%)
with good outcome in 21/27 (77.7%)
patients, followed by RTAs 5 (14.7%) with
good outcome only in 1/5 (20%), followed
by assault in 2 (2.4%) with good outcome in
100%.
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The GCS response after resuscitation
was considered and GCS was found to be a
good indicator of outcome (Table 3). There
were 4 patients in GCS of 3-8, of which 3
(75%) had a poor outcome; while out of 12
patients of GCS 9-12, 7 (58.3%) had poor
outcome. Out of 18 patients in GCS 13-15,
no patient had poor outcome. Beca et al'?
and Kuday™ found that the initial GCS
score was the single most important factor
affecting outcome (P < 0.00001). Astrand et
al reported poor outcome in GCS 14-15 in
0%, in 9-13 as 6.2%, and < 8 had 22% poor
outcome™. Aldrich et al reported that low
GCS did not always accurately predict the
outcome in the absence of hypoxia or
ischemia®™. In our series, we found a
significant effect of GCS on outcome. The
developing areas like ours have poorer
outcome due to lack of late presentation to
hospital and prehospital resuscitation.

Patients with normal pupils had
better outcome as compared to those with
anisocoric pupil & worst outcome was seen
in patients with fixed dilated pupils'®*’.In
our study 12 patients had abnormality of
pupillary size and reaction, poor outcome
was seen in 58.33% in contrast to only
13.6% with normal pupillary response.
Francel et al*® stated that papillary response
is not a good predictor of outcome but In
our study, we found abnormal pupillary
response being a strong predictor of
outcome.

The probability of associated
intracranial hematoma with skull fracture in
children is half of that of adults™.
Extradural hematoma (EDH) is significantly
less common in children than in adults and
is even more rare in infants®®. EDH can
occur without fracture in children more
commonly.14Unlike in other series we
observed high incidence of EDH in children
(35.2%) and good outcome was seen in
83.3% cases followed by children with SDH
(81.8%) This has been seen in other studies
as well?!. Contusions were seen in 14.7%
(n= 5) of cases. The outcome was
unfavourable in patients with intracerebral
hematomas and hemorrhagic contusions?.

In our study 20% of the patients with
contusion had poor outcome. Worst
outcome was noticed in 80% patients with
multiple brain injuries.

In this study, midline shift >5mm
present in 12.22% (n=11) of patients. Poor
outcome noticed in 63.6% ( n= 7) patients
with midline shift > 5mm.While patient
with midline shift <Smm or no midline shift
on CT scan only 13 % (n=3 ) patients had
poor outcome. Quattrocchi et al reported
that the presence of MLS was associated
with a poor outcome in 50% of cases,
whereas the absence of MLS was associated
with a poor outcome in only 14% of cases
(P < 0.05)%. Lobato et al stated that bad
outcome can be predicted correctly as 68%
when MLS >1.5 cm?,

In this study, 11 patients (32.3%)
were treated conservatively and 23 patients
(67.6%) were treated surgically. The
decision to operate on a head-injured patient
Is based on: premorbid state, the severity of
initial injury, the onset and rapidity of
neurological deterioration and patient
assessment on arrival at the neurosurgical
unit. Good outcome present in 78.2%
(n=18) in operated patients and 54.5% (n=
6) in conservatively managed patients.

The time from the trauma until
surgical decompression also affects the
mortality. Some researchers have observed
that the sooner surgery is performed in cases
of acute head trauma, the better the final
results. Seelig et al®®* in their study
concluded that a delay from injury to
operation was the factor of greatest
therapeutic importance in traumatic SDH.
But the relationship between time to surgery
and outcome is still debatable. Stone et al®
reported no difference in patients operated
within 4 hours of injury compared with
those operated later. Good outcome present
in 5 out 6 (83.3%) patient which were
operated within 24hr and 13 out ofl7
(76.4%) patients had favourable outcome
which were operated after 24hr.
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CONCLUSION

Fall from height was the most common
cause of head trauma in children. GCS at
admission was directly related to outcome
of patients. The unfavourable prognostic
factors for head injury in children were low
GCS (3-8), nonresponsive pupil to light,

10.

patients with severe head injuries. Part 1:
Influence of biological factors. Part 2:
Significance of posttraumatic coma. J
Neurosurg 1968;29:242-51.

Comninos SC. Early prognosis of severe
head injuries in children. Acta Neurochir
Suppl 1979;28:144-7.

. . 11. Raimondi AJ, Hirschauer J. Head injury in
presence OT multiple lesions on CT scan, the infant and toddler. Coma scorir{g >;md
m'd line shift > 5 mm, nonoperative lesions, outcome scale. Childs Brain 1984;11:12-35
time elapsed from trauma to surgery > 24 12. Beca J, Cox PN, Taylor MJ, Bohn D, But
hours. W, Logan WJ, et al. Somatosensory evoked

flict of i ) potentials for prediction of outcome in acute

Conflict of interest: None severe brain injury. J Pediatr 1995;126:

Disclosure: None to declare 44-9

REFERENCES 13. Kuday C, Uzan M, Hanci M. Statistical

1 Jagannathan J. Okonkwo DO. Yeoh HK analysis of the factors affecting the outcome

' Dl?mont AS ’Saulle D Haiziip 3 et aI’ of extradural haematomas: 115 cases.
Lona. ’ ’ ! ' ActaNeurochir (Wien) 1994;131:203-6.

ong-term outcomes and prognostic factors 14 Astrand R, Undén J. Hesselaard K
in pediatric patients with severe traumatic ' R:initrup P Rom(;er B CI?Z?ga?afactoré
b:glszurelnjujry N:Srdosuilew;’t:gdialtrr]tr?z)rgg'lg! associated with intracranial complications
237_9 ' g o after pediatric traumatic head injury: An

L . observational study of children submitted to

2. Adirim TA.’ Wright J.L’ Lee E, _Lomax _TA' a neurosurgical referral unit. Pediatr
Chamberlain JM. Injury surveillance in a Neurosurg 2010;46:101-9
pediatric emergency department  Am J 15. Aldrich EF Efseﬁberg HM, Saydjari C
Emerg Med 199h9’17'499_503' he chanai Luerssen TG,Foulkes MA, Jane JA, et al.

8. Kumar R, Mahapatra AK. The changing Diffuse brain swelling in severely head-
.epl.demwbgy Ofped?amc l.le.ad mnjury ?‘nd injured children. A report from the NIH
its impact on the daily clinical practice. traumatic coma data bank. J Neurosurg
Childs Nerv Syst 2009;25:813-23 1992:76:450-4.

4, Teasdale G, Jennett B. Assessment of coma 16 Jennétt B. Teasdale G. Braakman R
and impaired consciousness. A practical " Minderhoud J. Heiden J. Kurze T. et al.
scale. Lancet 1974;2:81-4. _ Prognosis of patients with severe head

5. Trenchs V, Curcoy Al, Castillo M, Badosa injury. Neurosurgery 1979:4:283-9
J, Luaces C, Pou J, et al. Minor head trauma 17. Suresh HS, Praharaj SS’ Indira Devi B
and linear skull fracture in infants: Cranial ' Shukla DS,astry Kolluri VR, Prognosis in
ultrasound or computed tomography? Eur J children with head injury: An analysis of

. (Ez]ﬁr:grg/llﬁdTﬁ)ogp;}gzr%]i?l_CZB.M Langfitt TW 340 patients. Neurol India 2003:51:16-8

: i i i

' ' ' 18. Francel PC, Park TS, Shaffrey ME,

Gildenberg PL, Harrington T, Jane JA, et al. Youmans J. editors Diagnosi% and
Influence of the type of intracranial lesion treatment of moderate and severe head
on outcome fr_om. severe head injury. J injury in infants and children. Neurological
Neurosurg1982;56:26-32. Surgery. Philadelphia: WB  Saunders

7. Levin HS, Aldrich EF, Eisenberg HM. Company; 1996. p. 1730-66
Severe head injury in children: experienceof 19. Teasdale EBM Murray G, Anderson E, et al.
trauma coma databank. Neurosurg 1992;31.: Risks of acute traumatic intracranial
435-4. h hematoma in children and adults:

8. Bruce _D A, Schut L, Brun_o L_A' Qutcome Implications for managing head injuries.Br
following severe head injuries in children. J Med J 1990:300:363-7
Neurosurg 1978;48:679-88. B '

9. Carlsson CA, von Essen C, Lofgren J.

Factors affecting the clinical course of
International Journal of Health Sciences and Research (www:.ijhsr.org) 41

Vol.10; Issue: 2; February 2020



20.

21.

22.

23.

Shyamendra Pratap Sharma et.al. Head injury in children: a tertiary care centre study

Choux M, Grisoli F, Peragut JC. Extradural
hematoma in children: 104 cases. Childs
Brain 1975;1:337-47

Tomber g T, Rink U, Tikk A. Computerized
tomography and prognosis in pediatric head
injury. Acta Neurochir (Wien) 1996;138:
543-48

Quattrocchi KB, Prasad P, Willits NH,
Wagner FC Jr. Quantification of midline
shift as a predictor of poor outcome
following head injury. Surg Neurol 1991;
35:183-8

Lobato RD, Sarabia R, Rivas JJ, Cordobes
F, Castro S, Mufioz MJ, et al. Normal
computerized tomography scans in severe

24,

25.

management implications. J Neurosurg
1986; 65: 784-9

Seelig, JM, Becker, DP, Miller, JD,
Greenberg, RP, Ward, JD, Choi, SC.

Traumatic acute subdural hematoma: major
mortality reduction in comatose patients
treated within four hours. New Engl J Med.
1981;304:1511-1518.

Stone, JL, Rifai, MH, Sugar, O, Lang, RG,
Oldershaw, JB, Moody, RA. Acute subdural
hematoma: progress in definition, clinical
pathology, and therapy. Surg Neurol.
1983;19:216-231

How to cite this article: Sharma SP, Gopal NN.

head injury. Prognostic and clinical ~ Head injury in children: a tertiary care centre
study. Int J Health Sci Res. 2020; 10(2):37-42.
*hkkkikkk
International Journal of Health Sciences and Research (www:.ijhsr.org) 42

Vol.10; Issue: 2; February 2020



