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ABSTRACT
Head in ju ries are one of the most com mon in ju ries in chil dren. This work is a study of the causes and con se quences of such in ju ries in
chil dren, and in so do ing, the ef fects of age and sea sons on the in jury for ma tion in chil dren in Lublin were ana lyzed. In Lublin, head in ju -
ries ac counted for 29.5 % of all treat ments at the Chil dren’s Clini cal Hos pi tal in Lublin, and the ma jor ity of cases were re ported in the
months from April to June. Se ri ous head in ju ries such as skull frac tures pre domi nated in pa tients over 14 years of age and among chil -
dren be tween 1 and 2 years of age.
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INTRODUCTION
Head in ju ries are one of the most com mon in ju ries in chil -

dren, and these have se ri ous re per cus sions, such as epi lepsy,
im paired men tal de vel op ment or im paired mo bil ity. Head
in ju ries are also com mon in child hood vic tims of traf fic ac -
ci dents, where it ac counts for about 60 % of all cases, and 80%
of chil dren with head in ju ries died as a re sult of multiple-
 organ in ju ries.

The treat ment af ter the cranio cere bral trauma can be di -
vided into three stages. The first stage is per formed by the
pre hos pi tal emer gency medi cal serv ices (EMS) at the scene
of the ac ci dent (if the EMS was called in). The sec ond step is
the emer gency medi cal op era tions per formed in the Emer -
gency De part ment (ED), where the child is trans ported to by
the EMS, or is brought in by any pos si ble means. If the in -
jury con se quences are con sid ered to be se ri ous, a de ci sion
about ad mit tance to the spe cial ist hos pi tal thea ters and
wards (sur gery or neu rol ogy) is then made. This is the third
stage. 

The pre hos pi tal ac tions held by EMS are pri mar ily based
on trauma di ag no sis and anam ne sis col lec tion. If there is
a life- threatening con di tion, then se cur ing and main tain ing
the pa ti ent’s vi tal signs (medi cal res cue op era tions – ALS,
ATLs) is done. Pro ce dures per formed in the ED are, first of
all, the con tinua tion of the ac tivi ties un der taken by the EMS. 
In ad di tion, the labo ra tory di ag nos tic and di ag nos tic im ag -
ing that will be done, helps re spond ers make the cor rect
de ci sions so as to sta bi lize the child’s con di tion. The ac tions

per formed in the hos pi tal de part ments de pend pri mar ily on
the ob served dam ages and the pa tient con di tion. Based on
clini cal ob ser va tions, phar ma col ogi cal treat ment or sur gi cal
in ter ven tions (spe cial ized treat ment) are un der taken. 

Head in ju ries in chil dren are caused by many fac tors. In
small chil dren, the pre domi nant cause of the in ju ries is by
way of a fall (from heights equal to their own or greater), as
well as by in ju ries caused be cause of their guardi ans’ care -
less ness or rage. In older chil dren, the domi nate source of
in jury is as so ci ated with their physi cal ac tivi ties (in ju ries
dur ing sports) or by way of ac ci dents (es pe cially traf fic ac ci -
dents) [3, 6, 2, 7].

THE AIM OF THIS STUDY
The aim of this study was to in ves ti gate the causes and

con se quences of the in ju ries that chil dren sus tain, and to
ana lyze the ef fects of age and sea son on in jury for ma tion in
chil dren, in the Lublin prov ince. In ad di tion, this study is in -
tended as a way of as sess ing the char ac ter is tics of di ag no sis
and treat ment in the Chil dren’s Clini cal Hos pi tal in Lublin.

MATERIAL AND METHOD
In this study, an analy sis of data from the com puter sys -

tem Info- Medica is pre sented, as Info- Medica is used in the
hos pi tal to col lect in for ma tion about pa tients. All pa tients
ad mit ted to the Chil dren’s Clini cal Hos pi tal ED, in 2008,
were in cluded in the study. The fol low ing data were ana -
lyzed: the di ag no sis ac cord ing to ICD 10, the date of the
serv ices, type of serv ices (coun sel ing or ad mis sion to the
clinic), the cause of in jury, the child’s age, the place of the
child resi dence. An analy sis of the medi cal rec ords of se -
lected pa tients hos pi tal ized in the De part ment of Sur gery
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and Trau ma tol ogy of the Chil dren’s Clini cal Hos pi tal in
Lublin, is also pre sented.

RESULTS
In 2008, the emer gency de part ment (ED) pro vided serv -

ices for 29 034 pa tients. Each pati ent’s stay in the emer gency 
de part ment ended with ei ther am bu lant ad vice or ad mis sion
to an ap pro pri ate hos pi tal clinic, de pend ing on the child’s in -
ju ries. There was also one death re corded (Fig. 1). Num ber
of chil dren re quir ing sur gi cal in ter ven tion was sig nifi cantly
dif fer ent in each month. The ma jor ity of pa tients were re -
ported in June (Fig. 2). Among pa tients reg is tered in the
Lublin area, the larg est number of chil dren re quired sur gi cal
in ter ven tion due to head in ju ries, wrist and hand in ju ries, or
an kle and foot in ju ries (Fig. 3).

In this hos pi tal, if the pa tient re quires hos pi tali za tion, the
child is ad mit ted by the phy si cian to an ap pro pri ate hos pi tal
clinic. Un til 10 July 2008, three sur gi cal branches worked in
the Chil dren’s Clini cal Hos pi tal: Sur gery A – gen eral physi cal
in ju ries, Sur gery B – burn in ju ries, Sur gery C – non- trau-
matic in ju ries. From 11 July 2008, sur gery A was liq ui dated
and the trau matic pa tients quali fied for hos pi tali za tion were
ad mit ted by way of units B and C. In the com puter sys tem,
the dif fer ent branches of the sur gery are not dis tin guished,
there fore the number of pa tients ad mit ted to the De part ment
of Sur gery is pre sented cu mu la tively in Fig. 4. 

The pa tients treated in ED can ei ther be dis charged or ad -
mit ted to other hos pi tal wards. The num ber of pa tients with
head in ju ries who were ad mit ted to the clin ics or re ceived
out pa tient ad vice is shown in Fig ure. 5. The fig ure for the
quan tity of head in ju ries was char ac ter ized by sea sonal vari -
abil ity, and the most sig nifi cant number of hos pi tali za tions

Fig. 1. Number of patients treated in the emergency department
in 2008

Fig. 2.  Number of patients requiring surgical intervention in the
individual months of 2008

Fig. 4. Number of patients admitted to the various branches of the
Department of Surgery and Traumatology in the individual months
of 2008

Fig. 5. The number of patients with head injury who were admitted
to the clinics or received outpatient advice

Fig. 6. Number of head injuries admitted to the hospital surgery
ward in all months of 2008

Fig. 3. The percentage distribution of the injury type according to
the ICD-10 classification recorded for patients registered in Lublin
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due to  head in jury were re corded in Oc to ber 2008 (Fig. 6).
The sta tis tics also re veal that the in ju ries chil dren sus tained
are de pend ent on age. The fre quency of a par ticu lar type of
the in jury de pend ing on the age of the child is pre sented be -
low, while the amount of the su per fi cial head in ju ries in the
dif fer ent age groups of pa tients is shown in Fig. 7. In ad di tion,
the number of open head in ju ries in dif fer ent age groups of pa -
tients is shown in Fig. 8, and the number of skull frac tures in
the dif fer ent age groups of pa tients is shown in Fig. 9.

CLINICAL CASE STUDIES
Un der the cur rent strat egy of di ag no sis and treat ment in

the Chil dren’s Clini cal Hos pi tal, all chil dren who have suf -

fered from a head in jury that show par ticu lar symp toms (loss 
of con scious ness, vom it ing, head ache, diz zi ness, drowsi -
ness, pu pils’ dis par ity) are hos pi tal ized in the rele vant
hos pi tal clin ics. Be cause the ma jor ity  of pa tients ar rive at
the ED within a few hours af ter the in jury, the main ac tivi ties 
taken in the ED are early di ag no sis (im ag ing) and  pa tient
ob ser va tion, com bined with phar ma col ogi cal treat ment. In
the de part ment of pe di at ric sur gery, ob ser va tion of the pa -
tient is con tin ued and medi cal ther apy (an al ge sics,
anti- swelling), or if nec es sary, sur gery, is ap plied.

Case 1
This is a nine year old boy who suf fered his head in jury at

school. He fell down the stairs and was brought to the ED by
the Medi cal Res cue Team (EMS). The EMS ex am ined the
pa tient, meas ured vi tal signs and set up a flexi ble in dwell ing. 
In the ED, the at tend ing phy si cian re- examined the pa tient,
per formed an X- ray of the skull and meas ured vi tal signs. In
the pa ti ent’s his tory, the loss of con scious ness, vom it ing and 
drowsi ness were stated. The pa tient was ad mit ted to the sur -
gi cal clinic. The unit rec om mended:
1. head com puted to mo gra phy (CT),
2. anti- swelling treat ment (man ni tol),
3. an al ge sia (paraceta mo lum),
4. liq uid treat ment (Multi- electrolyte liq uid, 0.9% NaCl +

5% glu cose).
Due to the lack of post- traumatic changes in the de scrip -

tion of the CT, as well as the lack of any  dis tress ing symp toms
(drowsi ness, vom it ing), the pa tient was dis charged on the
fourth day.

Case 2
This is a nine year old boy with multi- organ in jury, who

was hit by a car. He was brought to the ED by the EMT. The
EMT re spond ers ex am ined the pa tient, meas ured vi tal signs
and set up a flexi ble in dwell ing. In the ED, the at tend ing
phy si cian re- examined the pa tient, per formed an X- ray of
the skull and the cer vi cal spine, then did an ab domi nal ul tra -
sound and meas ured vi tal signs. An al ge sic (paraceta mo lum)
and antioe de ma tous (fu rosemidum) treat ment was started.
In the pa ti ent’s his tory, head trauma with loss of con scious -
ness, ab domi nal trauma, in ju ries and el bow joint ar thro plasty
were stated. The pa tient was ad mit ted to the sur gi cal clinic.
The unit rec om mended:
1. CT of the head twice (the first and fourth day of hos pi tali -

za tion),
2. antioe de ma tous treat ment (man ni tol),
3. an al ge sics (paraceta mo lum, mor phine),
4. liq uid treat ment (Multi- electrolyte liq uid , 0.9% NaCl +

5% glu cose),
5. on dan setron.

As a re sult of the pa ti ent’s im prove ment and the ab sence
of alarm ing symp toms, he was dis charged on the fifth day of
his hos pi tali za tion.

Fig. 7. The amount of su per fi cial head in ju ries in dif fer ent age
groups of pa tients treated in the ED

Fig. 8. The number of open head injuries in different age groups of
patients treated in the ED

Fig. 9. The number and age of the patients with skull fractures and
facial bone fractures treated in the ED
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DISCUSSION
Head in ju ries are the pre domi nant type of in jury in chil -

dren. In chil dren treated in the ED of the Chil dren’s Clini cal
Hos pi tal in Lublin, head in ju ries ac counted for 29.5 % of all
cases. This is also con firmed in stud ies per formed in other
hos pi tals in Po land, where the quan tity of treated head in ju ries
is also high, eg. in Chorzów Pe di at rics and Re ha bili ta tion
Cen ter – 41% [7]. In ad di tion, most chil dren treated in the
emer gency de part ment due to head in ju ries re quired am bu -
la tory as sis tance (12 234 cases). 

Among the pa tients who needed pe di at ric sur geon help,
most cases were re ported in the months from April to June
(re spec tively 1171, 1240 and 1302 pa tients). In Lublin, the
ma jor ity of hos pi tali za tions due to head in jury were re -
corded in June and Oc to ber. In other re gions of the coun try,
the sea son al ity of the trau mas is shaped dif fer ently. In the
Pe di at rics and Re ha bili ta tion Cen tre in Chorzów, the ma jor -
ity of head trauma hos pi tali za tions were re corded in May,
June and August [7], while in the hos pi tal in Grodno, most
hos pi tali za tions were re ported in May and Sep tem ber [4].
This is simi lar to the re sults ob tained in the Chil dren’s Clini -
cal Hos pi tal in Lublin. The high est amount of in ju ries be ing
in the months of May and August had also been re corded in
Nor way [1].

Most pa tients ad mit ted to the sur gi cal ward in the Chil -
dren’s Clini cal Hos pi tal in Lublin were chil dren with
su per fi cial head in ju ries that were as so ci ated with loss of
con scious ness (con cus sion), or with wor ry ing symp toms
such as vom it ing or patho logi cal sleepi ness. Simi lar re sults
were ob tained in Konin, where  con cus sion ac counted for
38% of all hos pi tal ized head in ju ries [5]. The hos pi tal treat -
ment in this type of in jury con sisted pri mar ily of ob ser va tion 
and ad mini stra tion of an al ge sics and anti- swelling me dica -
ments. In com par ing the number of pa tients with skull bone
frac tures that were treated in the Chil dren’s Clini cal Hos pi -
tal in Lublin, and in a hos pi tal in Konin, we found simi lar
re sults. In both cen ters, skull bone frac tures con sti tuted
a s mall per cent of all hos pi tali za tions.

Ac cord ing to the lit era ture we sur veyed, as well as our
own study, among young chil dren un der 3 years, not se ri ous, 
mi nor su per fi cial bruises and wounds of the head skin domi -
nated. How ever, the number of re ported head in ju ries is high 
– 29.5% for all pa tients treated in Chil dren’s Clini cal Hos pi -
tal in Lublin, and over 50% of pa tients up to 6 years of age in
the study per formed in Nor way [1]. What is more, se ri ous
head in ju ries such as skull frac tures pre domi nated in pa tients 
over 14 years of age and among chil dren be tween 1 and 2
years of age [7,4,1,5]. Fur ther more, the in creased number of
se ri ous head in ju ries among older chil dren is mainly due to
sport ac tivi ties. These re sults are con firmed by stud ies con -
ducted in Can ada. How ever in their study, 50% of the head
in ju ries oc curred in the younger age group – males aged
10–14 years [1].

CONCLUSIONS
1. Among all pa tients with in ju ries, chil dren with head in ju -

ries are the larg est group of pa tients re quir ing hospi- tali -
za tion.

2. The ma jor ity of head in ju ries were re corded in April, May 
and June, while the most se ri ous cranio -cere bral in ju ries
re quir ing hos pi tali za tion oc curred in Oc to ber, No vem -
ber and June.

3. Su per fi cial in ju ries and head wounds oc curred most of ten 
in pa tients up to 3 years of age, while skull frac tures most 
of ten were the pur pose for hos pi tali za tion for head in ju -
ries among young peo ple over 15 years of age.

4. Di ag no sis in the ED was based on X- rays of the skull. Di -
ag no sis by way of a CT of the head, as well sub se quent
phar ma col ogi cal treat ment were im ple mented in the de -
part ment of pe di at ric sur gery.
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