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SUMMARY

Introduction/Objective The objective of the study was to determinate which groups in the population of
children are most prone to hand injuries and to identify the causes of the injuries with the aim of further
developing better means of severe injuries prevention that can lead to invalidity.

Methods A retrospective epidemiological study was carried out, and included all children with hand
injuries admitted to our hospital between January 1, 2010 and December 31, 2017; The data were col-
lected and analyzed statistically using SPSS®. Significance was defined as p < 0.05.

Results The total number of patients was 254, 202 boys and 52 girls, with a mean age for both sexes
10.13 years (range1-17). The majority of patients were from an urban population 56.7% and 43.3% were
from a rural area. Regarding the month in the year when the injury occurred, there were two peaks, in
January and in May. The right hand was more affected, 53.2%, than the left, 45.6%, and both hands were
affected in 1.8% of cases. Isolated soft tissue injuries (skin, muscles, tendons) were present in 59% of
cases, isolated bone injuries (phalangeal and metacarpal bone fractures) in 15.3%, and both soft tissue
and bone injuries in 25.7% of cases. The little finger was the most affected, followed by the long finger
and thumb, index and ring finger, respectively. The most serious injuries were from explosive wounds
caused by firecrackers and handling agricultural tools and engines.

Conclusion Hand injuries in childhood are common and can have devastating consequences. Developing

prevention program by raising awareness about this issue is of vital importance.
Keywords: hand injuries; children; adolescents; prevention

INTRODUCTION

Active children often injure themselves dur-
ing everyday activities such as sports or play-
ing with toys and with each other. They suffer
lacerations, fractures, or crushing injuries of
the hand, which can result in nerve, vessel and
tendon lesions [1]. Injury is the cause of nearly
950,000 non-fatal hospitalizations among chil-
dren each year worldwide, and the hand is the
second most frequently injured region of the
body among children [2, 3]. Almost 75% of all
hand and finger injuries among children ad-
mitted to the emergency room are minor in-
juries; however, 25% are major injuries, most
frequently fractures of the hand and the fingers.
Furthermore, 15.5% of all the hand injuries had
to be surgically treated [3]. The most signifi-
cant are severe mutilated hand injuries, where
an injured child faces physical limitations but
also the experience of chronic pain and psy-
chological issues, such as post-traumatic stress
disorder. These types of injuries also have an
impact on the children’s parents, family and
their community networks [2, 4]. Therefore,
prevention of such injuries, if possible, should
become a necessity.

The objective of this epidemiological study
was to determine which groups in the popula-
tion of children are most prone to hand injuries,
and to identify the causes of injuries in the aim
of further developing better means of preven-
tion of severe injuries that can lead to invalidity.

METHODS

After institutional review board approval,
medical documentation was retrospectively
reviewed of all children with hand injuries ad-
mitted to our hospital between January 1, 2010
and December 31, 2017. The hospital itself is a
tertiary level institution that covers a region of
about two million people, and the only hospital
within this region that treats hand injuries in
children. Children with burn injuries and minor
injuries treated in our outpatient clinic were ex-
cluded from the study. The following data were
collected and entered into a Microsoft Excel®
(Microsoft Office, Microsoft Corporation,
Redmond, WA, USA) spreadsheet database:
age, gender, place of residence, affected hands
and fingers, and type of injury. The data were
analyzed statistically using SPSS® version 23.0
(IBM Corp. Armonk, NY, USA), and mean,
range, minimum, maximum values, and stan-
dard deviation (SD) were calculated. The vari-
ables were analyzed by a parametric Student’s t
test. Significance was defined as p < 0.05.

RESULTS

Over an eight-year period, the total number
of patients was 254; there were 202 (79.5%)
boys and 52 (20.5%) girls, with a mean age for
both genders (mean = 10.13 years; SD = 5.16)
and range of age (range 1-17 years; Min = 1;
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Max = 17). The student’s t test showed a statistically
significant difference (p = 0.002) in age between boys
(mean = 10.58 years; SD = 5.20) and girls (mean = 8.38 years;
SD = 4,65). Based on a division into different age groups,
there were 65 patients in the 1-6 years age group, 77 patients
in the 6-12 years age group, and 112 of adolescents in the
12-17 years age group with no statistically significant dif-
ference between the age groups (p > 0.05). The distribution
of patients by age is presented in Figure 1.

The majority of patients were from an urban popula-
tion 144 (56.69%) and 110 (43.3%) were from a rural area.
Regarding the month of the year when the injury occurred,
there were two peaks: in May, 29 injuries, and in January,
27 hand injuries, while the smallest number of injuries
occurred in February, 13 (Figure 2).

The right hand was affected in 135 (53.2%) patients,
the left in 116 (45.6%), and both hands in 3 (1.2%). The
difference was not found to be statistically significant be-
tween the affected hand (left or right) between different
age groups. Except for the hands, other regions of the body
were affected in seven patients: the face in three, the abdo-
men in two, and the legs in two patients.

Isolated soft tissue injuries (skin, muscles, tendons)
were present in 150 (59%) patients, isolated bone injuries
(phalangeal and metacarpal bone fractures) in 39 (15.3%),
and both soft tissue and bone injuries in 65 (25.7%) chil-
dren with hand injuries. It should be pointed out that no
carpal bone fractures were diagnosed. However, metacar-
pal bone fractures occurred in 30 patients, and in 23 only
one metacarpal bone was fractured: the first metacarpal
bone was affected in seven patients, the second in two, the
third in one, the fourth in one, and the fifth was the most
affected one in 12 patients. Multiple metacarpal fractures
occurred in seven patients: fracture of all five metacarpal
bones was found in only one child, four fractured meta-
carpal bones (II-V) were present in three patients, and
fractures of both II and III metacarpal bones were found in
three children. All metacarpal bone fractures were treated
with cast immobilization, and in 19 patients, after closed
or open reduction, fixation was performed with “K” wires.
Due to the association of metacarpal bone fractures with
extensor injury, tenorrhaphy was required in four patients.

Fingers were injured in 221 (87.07%) patients and the
palm in 33 (12.92%). Injury of one finger only was pres-
ent in 164, two fingers in 39, three fingers in 14, and four
fingers in four patients. In this study, there were no chil-
dren with an injury of all five fingers. The most affected
finger was the little finger, 42, followed by the long finger
and thumb, index and ring finger, respectively (Figure 3).

Sections of extensor and flexor tendons were present in
116 patients. In 31 they were associated with bone frac-
tures, and in seven of those patients traumatic arthrotomy
was present as well. Isolated sections of extensors occurred
in 35, and in 25 patients an extensor section was associated
with fractures. On the other hand, isolated injury of the
flexor tendons was present in 50 patients, and bone frac-
tures were associated only in three. In three patients both
extensors and flexors were affected, accompanied with
bone fractures. Sections of flexor tendons were associated
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distribution of patients by ages
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Figure 1. Representing a different incidence of hand injuries in age
groups with the highest incidence in 17-year-olds
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Figure 2. Graph presenting a bimodal distribution of hand injuries
per months
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Figure 3. Representing number of injuries per each finger

with lesions of the median nerve in five and ulnar nerve in
two patients; sections of the ulnar nerve associated with ul-
nar artery injury were present in two children. Repair was
performed in all cases. Injury of the radial artery occurred
in one patient with the section of flexor tendons of both
hands, and ligation of the radial artery was performed.
Fracture stabilization with “K” wires was performed in
70, and cast immobilization in 176 patients. Stabilization
with “K” wires was performed in all isolated bone frac-
tures (39), but also in injuries that include bone fractures,
traumatic arthrotomy, and extensor tendon ruptures. Cast
immobilization was used in all cases which included bone
fractures and both extensor and flexor tendon injuries.
Traumatic partial amputation was present in 39 patients
(at the level of distal phalanges 36, middle phalanges one,

Srp Arh Celok Lek. 2021 May-Jun;149(5-6):311-315



Hand injuries in children and adolescents

Figure 4. Initial finding of explosive wound in a 10-year-old boy

Figure 5. X-Ray of the injured hand

Figure 6. Appearance of the hand after reconstructive surgery was
performed

and proximal phalanges two). Partial amputation of two
fingers was present in six, and of three fingers in two pa-
tients. Fingertip partial amputations were caused by door
slamming in 20 younger children, and in 15 were caused by
different tools and machine handling among older children.

Traumatic amputation occurred in 21 patients (at the
level of distal phalanges 15, middle phalanges four, and
proximal phalanges 2). In five patients, traumatic ampu-
tation was present on three fingers (in four patients on
the right hand, and in one on the left hand), and in one
patient there was a traumatic amputation of the third and
fourth fingers at the level of the proximal phalanges. These
most serious injuries were caused by explosive wounds
and handling of agricultural tools and engines (an ax, saw,
circular saw, lawnmower, etc.). An explosive wound injury
in a 10-year-old boy, including preoperative findings, X-ray
and postoperative appearance, is presented in Figures 4,
5,and 6. In 15 patients, amputations were caused by han-
dling of agricultural tools and machines, in four they were
caused by explosive wounds, and in two by door slam-
ming. Boys accounted for almost all of these amputations,
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except one which occurred in an eight-year-old girl and
was caused by door slamming.

DISCUSSION

Bearing in mind that children are the most vulnerable
population and that complex and massive hand injuries
can result in lifelong disability, we carried out a study of
hand injuries.

Our study showed that accidents cause soft tissue inju-
ries of the fingers in most patients with or without bone
fractures, resulting in temporary or permanent disability of
the fingers. Injury prevention, and explaining mechanisms
of injury during schooltime could be very important for
the school-age population.

Ljungberg et al. [5] reported a male predominance of
61% in hand injured children, almost the same as Yorlets
et al. [6] who reported a rate of 59% of males in their
study. In our study, the percent of boys was much higher
(79.5%) than that of girls (20.25%), with an accompany-
ing significant difference in age (10.51 years for the boys
compared to 7.84 years for the girls). Vadivelu et al. [7]
published that the incidence of hand injury was low in tod-
dlers (34/100,000), that it more than doubled in preschool
children (73/100,000), and steeply increased after the age
of 10 (663/100,000). The incidence increased with age in
our analysis: it was 25.5% in the 1-6 age group, 30.3% in
the 6-12 age group, and 44.2% in the oldest group, 12-17
years old.

Isolated bone injuries accounted for 15.3% of all inju-
ries, and combined with soft tissue injuries such as tendon
lesions, the number reached nearly 59%, which correlates
with the findings in the study by Vadivelu et al. [7] of 65.5%.
Fingertip injuries are the most common hand injuries
among children with an incidence rate of 37-46% in the
literature. Distal phalanx fractures in childhood are very
common and mostly caused by slamming a child’s finger in a
door [5, 6, 8]. Door slamming was the cause of fingertip am-
putation and partial amputations in 57% of cases included in
this analysis, while partial amputations and amputations at
the level of distal phalanges occurred in 71.15% of the am-
putation/partial amputation hand injuries. Tendons of both
flexors and extensors were injured in 45.6% of all patients.
Injury of the flexors was associated with nerve lesions and
extensors with traumatic arthrotomies and bone fractures.
Extensors were more affected in this study, which corre-
lates with the findings of Kim et al. [9], who also reported a
higher incidence of extensor injury. Pediatric tendon injuries
are no less severe than injuries in adults, and an excellent
and good outcome could be achieved in 41% and 48% of
the patients, respectively [9, 10].

The majority of injuries were caused by a simple fall
or glass cuts; however, the most severe ones were caused
by firecrackers and fireworks, or handling of agricultural
tools and machines, which correlates with the highest inci-
dence in January around New Year’s Eve and in the spring
months with the start of the agricultural season. Children’s
patterns of injury change with age, and priorities for injury
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prevention alter according to stages of development [2].
Sandvall et al. [11] reported in their study that more rocket
injuries were noted among children (44%), homemade fire-
work injuries among teens (34%), and more shell/mortar
injuries among adults (86%), while 37% of all hand-injured
patients had at least one partial or whole finger/hand am-
putation. Although selling of any kind of fireworks and
explosive items is strictly prohibited, these items are unfor-
tunately sold illegally and 35.3% of finger amputations were
caused by firecrackers, fireworks, and explosive.

Despite the fact that child labor is against the law in our
country, in rural areas it is a practice among low-income
families for children to help their parents with agricul-
tural work, which is also the cause of numerous injuries
that can lead to invalidity. In our study, 64.7% of finger
amputations occurred in older children handling agricul-
tural tools and machines. Youths and young adults who
work in the agricultural sector experience high rates of
injury, and risk of this type of injury relates directly to the
amount and types of farm work exposure [12]. Children
can sustain significant injuries with unsafe lawnmower
use such as mutilating injuries of the foot, legs, hands,
and arms. The ride-on mower injuries were more likely
to involve amputations and longer hospitalization when
compared to walk-behind mower injuries. Garay et al. [13]
have published that at least 69% of accidents might have
been prevented if children younger than six had not been
near a lawnmower, and those younger than 12 had not
been operating one [14]. Stogner et al. [15] have reported
that ball sports, cycling, and equestrian sports were the
predominant cause of their recorded hand injuries, mostly
fractures, while Gesslein et al. [16] report a high incidence
of acute hand and wrist injuries in elite tackwondo athletes
despite the use of protective hand gear. Interestingly, in
this study there were no hand fractures requiring surgical
management among child athletes.

Orthopedic hand injuries in children are very demand-
ing, bearing in mind that the growing skeleton poses a dif-
ferent diagnostic and therapeutic challenge than the mature
skeleton, as its unossified cartilaginous sections are still
more susceptible to injury than bone. Although remodel-
ing can correct for even moderate deformities if sufficient
growth potential exists, remodeling cannot return the child
to normal anatomy in many cases [17]. Also, 30% of periph-
eral nerve injuries involve the hand which adds to the com-
plexity of orthopedic management in this type of injury [18].

Most of the injuries were caused by accidents. Thus,
the truth is that some of them could have been prevented.
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With the aim of providing protection against and pre-
venting future injuries, our hospital has formed a team
dedicated to working with abused and neglected children.
When suspicion of abuse or neglect regarding a child
arises, a questionnaire which includes 30 questions about
the social-economic conditions of the child’s environment
and mechanism of injury is used. A social worker is ac-
tively involved in all suspicious cases. The role of the social
worker is to interview parents, assess the circumstances
under which the injury happened, exclude the possibility
of alcohol or drug abuse in the family, and give them advice
on how to prevent injuries in the future if the injuries were
accidental. The social worker has a crucial role in linking
a multidisciplinary team consisting of pediatric surgeons,
psychologists, and lawyers in cases of non-accidental in-
juries. Kendrick et al. [19] reported that evidence-based
resources for preventing thermal injuries, falls and scald-
ing at home have been developed, and that they could in-
crease injury prevention activity and some parental safety
behaviors.

The social media are a dynamic and interactive com-
puter-mediated communication tool with a high impact in
high-economy and middle-economy countries, and using
social media in the health care context is gaining more
and more popularity [20]. Social media websites, such as
YouTube, Facebook, Twitter, etc., are popular sources of
health information, especially for teens and young adults
[21]. This made us take into consideration posting public
messages on different social media in the future in order
to raise awareness among adolescents and parents about
potential risky behavior that can result in hand injuries
with lifelong consequences.

CONCLUSION

Hand injuries in childhood are very common and can
have devastating long-term consequences. As a result, it
is of vital importance to develop better methods of pre-
vention. These methods, which include not only raising
awareness about this issue among parents and teenagers
through social media and direct interaction with medical
staff, but also the active involvement of teams of profes-
sionals, including social workers. These steps are of vital
importance for the reduction of severe hand injuries in the
pediatric population.
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'YHUBeP3NTETCKN KNMHUYKY LieHTap Huw, Knnhrka 3a geyjy xupyprujy u optoneaujy, Haw, Cpbuja;

2YHuBep3uTeT y Huwy, MegnumHckmn pakyntet, Haw, Cpbuja

CAXETAK

YBop/Uwsb Linmb oBor pafa je Aa oapeam Koje cy rpyne yHyTap
[leyje nonynawmje HajBuLLE CKIIOHE NOoBPeAama Liaka, Kao 1 aa
ngeHTndUKyje y3poke noepega y uuwy byayhe npeseHuuje
noBpefa Koje Mory JOBeCT/ A0 MHBanuauTeTa.

MeTtope CnpoBefeHa je peTpoCcneKT!BHa enuaeMNosIoLLKa
CTyaunja Ha OCHOBY MefMUVHCKe JOKYMEHTaLmje CBe JeLe fe-
UeHe y Halloj ycTaHoBM og 1. jaHyapa 2010. go 31. geuembpa
2017; nopaum cy cakyrbeHu 1 CTaTUCTUYKM aHaIU3paHu Ko-
prwherem nporpama SPSS®. 3HauajHOCT je fedrHNCaHa Kao
p BpegHocT < 0,05.

Pesyntatu YKynaH 6poj naumjeHara je 6vo 254, of Tora 202
[leyaka 1 52 feBojunLe, npoceyHor y3pacta oba nona 10,13
roguHa (pacnoH rogvHa 1-17). Behuna nauwjenara je 6una ns
ypbaHor noapyuja — 56,7%, a 43,3% Hux je 61no 13 pypanHmx
obnacTu. Y ogHOCY Ha MeceL, y FoAVHY Kafja Cy ce noBpefe fe-
waBasne naeHTdMKyjy ce ABa NUKa — Yy jaHyapy v Majy. [lecHa
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WakKa je nospehreaHa vewhe (53,2%) y ogHocCy Ha neBy, Koja

je 6una nospeheHa y 45,6% cnyyajeBa, LOK Cy 0be Liake 6une

nospeheHe y 1,8% cnyuajesa. /I30onoBaHe NnoBpeae MeKyX TK/Ba
(Koxka, mmwmnhi, TeTuBe) 3abenexeHe cy kop 59% nospeheHe
AeLie, 130/10BaHa KoliTaHa Tpayma (npenomu GpanaHrn v meTa-
KapnanHux Koctujy) kog 15,3%, oK Cy MEKOTKUBHE 1 KOLLUTa-
He noBpefe 3ajeaHo unHune 25,7%. Hajuewhe je nospehusaH
Manv NpCT, 3aTUM Cpefikby NPCT 1 Nanal, a NOTOM AoManu
NPCT 1 KaXXMMPCT. HajTexe noBpefe, eKCnio3vBHE paHe, Mpo-
Y3POKOBaHe Cy netapaama 1 BaTpOMET/IMa, Kao U PyKOBatbem
nosbONPUBPEAHNM anaTrima 1 MallmHama.

3aksbyuak [loBpefe LWakKa y Aeyjem y3pacTy cy Yecte U mory
vmaty fesactvpajyhe nocnegyue. Pa3Boj 6osber npeBeHTUBHOr
nporpama noan3arbem CBECTV O OBOM NUTakby je 04 13y3eTHOr
3Hauvaja.

KrbyuHe peun: noBpege WaKe; AeLia; aAonecLeHT; MpeBeHumja
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