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ABSTRACT
The 2022 war in Ukraine has highlighted the unacceptable 
consequences wrought on civilians and health 
infrastructure by conflict. Children are among the most 
vulnerable of those affected and constitute an increasing 
percentage of non- combatants injured in conflicts globally. 
A disproportionate number of these injuries are caused by 
blast mechanisms from munitions including ‘conventional’ 
landmines and indiscriminate explosive weapons such as 
barrel bombs and improvised explosive devices. In 21st 
century conflict, children are no longer only accidental 
casualties of war, but are increasingly targeted by parties 
through acts such as bombing of school buses and 
playgrounds, conscription as child soldiers, and use as 
human shields. In the present viewpoint article, we review 
the state of pediatric blast injury studies, synthesizing 
current understandings of injury epidemiology and 
identifying gaps in research to advance the field towards 
a concrete agenda to improve care for this vulnerable 
population.

INTRODUCTION
The word ‘casualty’ is derived from the Latin 
word casus, meaning ‘chance’. Yet in the 
context of 21st century warfare, it is inaccurate 
to state that the harm wrought on children by 
explosive weapons is accidental. As the 2022 
war in Ukraine continues to devastate civilian 
populations, children are placed directly 
in the path of harm and have been used as 
human shields in multiple regions of the 
country.1 Consistent with trends in modern 
warfare, casualty patterns demonstrate dense 
use of explosive weapons in populated areas.2 
Combined with the bombings of schools, 
orphanages, children’s hospitals and mater-
nity wards, children bear a disproportionate 
toll of morbidity and mortality in conflict.3 By 
2017, an estimated three- quarters of conflict- 
related injuries among children were caused 
by explosive weapons, which in Syria caused 
nearly 14 000 child deaths between 2011 and 
2016 alone.4 5 Explosive weapon- related inju-
ries may occur unintentionally while playing 
or working in contaminated areas, but there is 

too little intentionality given to where explo-
sive weapons are planted and detonated.

Children are routinely targeted with explo-
sive weapons in modern armed conflict.6 7 
Some of these tactics are new, while others 
are longstanding. Since the Soviet- Afghan 
war in the 1980s when toy- like PFM- 1 or 
‘butterfly’ mines that trigger at as little as 5 
kg of pressure were dropped in vast quanti-
ties over Afghanistan, the functional design 
of explosive weapons have appealed to chil-
dren’s innate curiosity.8 Cluster munitions 
(eg, ball- shaped BLU- 63 bomblet used in 
Western Sahara) and submunitions (eg, 
M77 grenades for the M270 multiple launch 
rocket system with ribbons tied to their tops 
strewn over Lebanon) have maimed children 
in dozens of conflict- affected and postcon-
flict nation states.9–11 The Islamic State of 
Iraq and Syria (ISIS) boobytrapped civilian 
homes during the 2016 Mosul offensive, and 
subsequent retreat from Raqqa used teddy 
bears, toy trucks, and playing cards as detona-
tors.12 Children are casualties and intentional 
victims of war.

In addition to types of munitions to 
which children are particularly susceptible, 
areas frequented by children are increas-
ingly targeted by indiscriminate bomb-
ings, including neighborhoods, elementary 
schools, playgrounds, and health facili-
ties.13–15 Additionally, children conscripted 
as soldiers are injured while manufacturing 
improvised explosive devices (IEDs), or when 
forced to plant them to allow adult fighters 
to evade the fire of coalition snipers.16 17 In 
the cruelest cases, children themselves are 
used as suicide bombers, a practice of the 
Taliban that has proliferated under extremist 
organizations in settings, such as Nigeria 
and Iraq, where fighters were documented 
to have told one 6- year old boy that his vest 
would ‘shower flowers and food when he 
pushed the plunger’.18–22 The most vulner-
able are the most frequently exploited, with a 
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disproportionate effect on the children of impoverished 
families, orphaned children, and children with disabili-
ties. Children from the latter group have been forcibly 
deployed as suicide bombers by ISIS as an alternative to 
the fatwa (ruling on a point of Islamic law) authorizing 
their death.19

The human toll of such atrocities devastates individ-
uals, families, communities, and the fabric of societies, 
with far- reaching physical, psychosocial, educational, 
economic, and vocational consequences that cannot 
be addressed by any single discipline. Deconfliction 
efforts should continue to be pursued at the political 
level. Measures restricting the use of explosive weapons 
and enforcing protections for conflict- affected children 
should continue to be promoted by human rights advo-
cates. Risk education/injury prevention activities by local 
and non- governmental organizations (NGO) should be 
supported. In parallel, as long as children are wounded by 
explosive weapons, medical professionals must take steps 
to ensure that the emergency health response to their 
injuries is prepared to mitigate unnecessary morbidity, 
mortality, and functional disability among child victims 
of war.

In the present viewpoint article, we synthesize what 
is known regarding injury epidemiology and consid-
erations specific to the clinical care of pediatric popu-
lations, focusing primarily on gaps and opportunities 
for strengthening the care of child victims of explosive 
weapons (table 1). No formal scoping or systematic review 
of this topic was undertaken because two recent system-
atic reviews have been conducted and because this was 
not our primary objective.23 24 Instead, we have synthe-
sized the evidence base around children injured by explo-
sive weapons using the findings of these reviews, which 
we have supplemented with focused literature queries as 
well as our perspectives as clinicians and researchers with 
experience in injury prevention, pediatric trauma care 
in austere settings, and humanitarian response. On the 
basis of this synthesis, we propose a coordinated agenda 
to advance the care of children injured by explosive 
weapons.

INJURY EPIDEMIOLOGY
In the absence of standardized, cooperative trauma regis-
tries among humanitarian actors in conflict settings, the 
constraints of accessible and published data limit the 
current understanding of the epidemiology of pediatric 
blast injury. Much of what is known comes from Depart-
ment of Defense Trauma Registry and UK Ministry of 
Defence Joint Theatre Trauma Registry data that detail 
the experience of military medical personnel caring 
for child victims of the wars in Afghanistan and Iraq at 
facilities such as Camp Bastion, where 25% of all civilian 
patients admitted for blast injury between 2002 and 2010 
were under the age of 15 years.25–27 Because these char-
acteristics have been described relatively well in previous 
reports, we limit our discussion to a brief review.23

The proportion of conflict- related injury caused 
by blast mechanisms is higher among children than 
adults.24 A recent systematic review of child victims of 21st 
century armed conflicts demonstrated that nearly 60% 
of conflict- related injuries in children were attributable 
to blast mechanisms, compared with approximately 25% 
in adults, a finding consistent with prior reports from 
Afghanistan and Iraq.24 In certain settings this propor-
tion may be even higher, such as in Syria where approx-
imately 80% of child victims of war between 2011 and 
2017 were caused by blast injury, predominantly from 
barrel bombs and airstrikes.5

Compared with adults, children are more likely to be 
handling and playing with explosives at the time of deto-
nation (43% compared with 18% in Nepal).28 For similar 
reasons, child blast victims often result in mass casualty 
situations due to multiple children playing together or 
congregated in the same area.29 30 For example, 63% of 
incidents involving children included multiple victims 
among landmine- injured patients in Iran.31 Similar to 
trends observed among military personnel, 21st century 
armed conflict has been characterized by an increasing 
incidence of injuries from IEDs, which inflict devastating, 
multisystem injuries associated with multiple amputa-
tions and nearly fourfold higher mortality than ‘conven-
tional’ antipersonnel mines.32 However, unlike military 
personnel, children are unprotected by body armor and 
present with higher injury severity as a result.27 33

With respect to anatomic injury patterns in blast- 
injured children, reports are highly variable.23 27 33–37 
Injury patterns differ by age, with head injury reported to 
be more prevalent in infants (<3 years) in whom surface 
area and proportion of body weight are skewed towards 
the head. Injury patterns in older children resemble 
those reported for adults. While some reports describe 
a higher incidence of lower extremity injury due to chil-
dren’s shorter stature, others describe a higher rate of 
upper extremity injury due to children’s predisposition 
to handle and play with explosives—an activity that leads 
to higher rate of craniofacial and ocular injuries, with 
bilateral blindness in up to 20% of wounded children.31 
The above- cited systematic review demonstrated overall 
similar wounding patterns with no statistically signif-
icant differences observed in the incidence of head or 
extremity injuries; however, non- uniform reporting of 
injury precluded stratification by age group for pooled 
analyses.24 The pliability of children’s bones permits 
greater distribution of energy into soft tissue and viscera, 
which often causes severe injury to internal organs.38 
When interpreting available data on injury patterns survi-
vorship bias is significant, as many children with head 
and thoracoabdominal blast wounds will not survive to 
reach a health facility in humanitarian contexts owing to 
ad hoc modes of prehospital transport, lack of organized 
trauma systems, and delays to definitive care.39–41

Reported mortality rates among blast- injured chil-
dren vary widely even within the same conflict and time 
period from approximately 5% to 25%, and as high as 
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almost 50% within specific subpopulations, such as chil-
dren with war- related burns.26 27 42 Numerous factors 
may contribute to mortality figures that do not tell the 
entire story. These include survivorship bias, with up to 
85% of critically injured children estimated to die in 

the prehospital setting who are therefore not captured 
in hospital- based registries, and varying definitions of 
mortality (ie, in- hospital death, 30- day mortality, death 
in the operating room, or postoperative recovery unit); 
consenquently, these figures are difficult to interpret.31 43 

Table 1 Key issues in pediatric blast injury: epidemiology, clinical considerations, recommendations to mitigate the impact of 
explosive weapons on children

Domain Key issue Recommendations

Injury 
epidemiology

 ► A higher proportion of conflict- related injury is 
caused by blast mechanisms in children than 
adults.

 ► Children are more likely to be handling/playing 
with explosives at time of detonation.

Strengthen injury prevention: build ties between 
medical personnel and explosive ordnance risk 
education programming (eg, UNICEF’s International 
Mine Risk Education Working Group).

Gaps in data collection limits understanding of 
epidemiology of explosive weapon- related injury in 
children.

Establish a uniform minimum dataset among actors 
caring for children with explosive weapon- related 
injuries.

Specific patient subsets have disproportionately 
high mortality, including children <5 years, and 
those with burns or traumatic brain injury.

Target research efforts on high- mortality subsets 
to generate clinical care guidelines and quality 
improvement toolkits.

Clinical 
considerations

Although guidelines on the care of children with 
explosive weapon- related injuries exist, pediatric 
knowledge is still limited among most medical 
personnel in conflict settings (including age- 
specific normal physiological ranges for vital signs, 
equipment sizing, and medication dosing).

 ► Promote the integration of pediatric modules into 
standardized trauma training programs.

 ► Disseminate references such as the Pediatric 
Blast Injury Field Manual as well as pediatric vital 
sign charts, triage (eg, Broselow) tapes; ensure 
sustainability provision of pediatric equipment in 
conflict- affected settings.

Several anatomic and physiological differences 
exist in children that warrant special consideration 
during acute trauma resuscitation (eg, narrower 
airways, less functional residual capacity, less 
adipose reserves).

 ► Provide padding on backboard to prevent airway 
occlusion.

 ► Ensure frequent reassessment of endotracheal tube 
positioning given propensity for displacement.

 ► Avoid cricothyroidotomy in children <12 years of 
age.

 ► Prioritize external warming and hyperthermia 
prevention.

 ► Ensure adequate source of dextrose to prevent 
hypoglycemia.

The long- term sequelae of explosive weapon- 
related injury are profound, requiring a broad range 
of rehabilitation services from physiotherapy to 
mental health and vocational services.

Improve coordination between acute trauma care and 
disability services, strengthen referral pathways to 
rehabilitation services.

Policy and 
advocacy

Wide variation exists in the types and quality of 
assistance available to child victims of blast injury.

Support the implementation of United Nations 
International Mine Action Standard 13.1072 on Victim 
Assistance.

Few research and advocacy initiatives focus 
specifically on the impact of explosive weapons on 
children.

Support the work of Save the Children’s Pediatric Blast 
Injury Partnership; expand collaborations with local 
mine action authorities and national ministries of health 
in heavily affected countries.

Inadequate legislation and policy exists to protect 
children from the impact of explosive weapons.

Support:
1. International Network on Explosive Weapons 

Political Declaration on the use of Explosive 
Weapons in Populated Areas.65

2. International Campaign to Ban Landmines treaty 
promulgation, disarmament, and clearance efforts.

3. Human Rights Watch efforts to pass legislation 
banning the use of incendiary weapons.

UNICEF, United Nations Children's Fund.
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A lack of information regarding outcomes postdischarge 
from military or NGO treatment facilities also limits the 
utility of these data.

Nonetheless, certain subgroups of children are consis-
tently demonstrated to have disproportionately high 
mortality on the order of 30%, or approximately five 
times greater than that of overall patient samples. Specif-
ically, these groups include: (i) the youngest patients 
(age <5 years); (ii) children with burns; and (iii) chil-
dren with traumatic brain injury (TBI).26 44–50 Nearly 
90% of child deaths caused by blast injury were caused by 
head injury according to reports from Camp Bastion in 
Afghanistan, while both TBIs and burns had a nearly five 
times higher case fatality rate than all other injuries.27 47 
At present, the quality of data is inadequate to deter-
mine factors underlying the increased mortality rates 
in these subpopulations. Systematic data on outcomes 
other than mortality are essentially non- existent. Little is 
known about complications or short- term and long- term 
disability, community participation, or return to school 
or work following hospital discharge, although ramifica-
tions are qualitatively understood to be profound.51 52

CLINICAL CONSIDERATIONS
Although important distinctions in the care of conflict- 
related blast injuries among children do exist in compar-
ison to adults, it is also important that these distinctions 
not be overstated. Acutely, the fundamental principles 
of timely prehospital care, ABCDE (airway, breathing, 
circulation, disability, exposure) approach to the primary 
survey, damage control resuscitation, and operative 
management are shared.38 Comprehensive guides to the 
care of blast- injured children in austere settings exist.53–55 
We therefore limit our discussion to a review of salient 
considerations regarding pediatric physiology and impli-
cations for trauma management. We advocate for the 
promulgation of these materials as standard resources for 
emergency trauma care providers, all of whom may be 
called on to care for children in conflict settings.

Familiarity with normal physiological ranges for vital 
signs by age is required. Standardized pediatric vital 
sign charts and pediatric triage (eg, Broselow) tapes and 
mobile applications providing reference to age- specific 
sizes of essential equipment, such as laryngoscopes, 
endotracheal tubes, and intravenous catheters, should be 
available. Blast injury manuals contain appendices with 
these data, as well as: appropriate dosages for resuscita-
tion and maintenance fluids and guidance on their local 
manufacture; dosing for essential medications; pediatric 
Glasgow coma scale for the assessment of neurological 
injury and TBI; modified Lund and Browder chart for 
estimation of total body surface area in burn patients; 
and initial pediatric ventilator settings for contexts in 
which access to mechanical ventilation exists.53–55

Several key physiological differences exist in children 
which require special attention. Children’s airways are 
more cephalad, narrow, and anterior, with tissue laxity 

that, in combination with passive flexion caused by their 
prominent occiput and large head, predispose them to 
airway occlusion. This can be addressed by padding the 
child’s torso to create a more neutral neck position prior 
to securing a definitive airway. Endotracheal intubation 
in children is complicated due to airway anatomy and 
because children have less functional residual capacity and 
are prone to more rapid desaturation following preoxygen-
ation. Additionally, children can have a more pronounced 
vagal response to laryngoscopy and induction agents during 
rapid sequence intubation, leading to bradycardia without 
the capacity to compensate with increased stroke volume as 
adults do. This can be averted by premedication with atro-
pine. Given the shorter length of the trachea, malposition 
and displacement of ETTs is common and can be caused 
by even small movements during transport, requiring 
frequent reassessment to ensure the airway is adequately 
secured. Due to their laryngotracheal anatomy, establishing 
a surgical airway also differs in children aged <12 years, in 
whom surgical cricothyroidotomy is not advised due to the 
risk of laryngeal trauma. In this age group, percutaneous 
transtracheal ventilation via needle cricothyroidotomy can 
be used for rescue oxygenation; however, this may be (a) 
challenging to achieve in younger children due to laxity of 
the airway as well as risk of puncturing through the poste-
rior wall of the small trachea causing esophageal injury, 
and (b) does not provide adequate ventilation, leading to 
hypercarbic respiratory acidosis which can be particularly 
deleterious in patients with TBI. These considerations 
have led to the recommendation of tracheostomy if within 
provider comfort level and if appropriate to context/
resource availability, acknowledging the risk of subglottic 
stenosis if suboptimally placed. In one cohort of Syrian 
war victims, nearly all patients with second- degree or third- 
degree facial burns underwent tracheostomy to obtain a 
definitive airway.56

Children have a smaller total circulating blood volume 
with decreased ability to modulate their stroke volume 
in response to hypovolemia; therefore, they are depen-
dent on heart rate to maintain cardiac output in hypovo-
lemic shock and are able to compensate with tachycardia 
until approaching hemodynamic collapse. Children are 
predisposed to hypothermia owing to less subcutaneous 
adipose tissue as well as higher body surface area- to- 
weight ratio, necessitating the use of passive and active 
warming measures including warming of all fluids prior 
to administration. Children also have relatively minimal 
stores of glycogen and are at higher risk of hypoglycemia, 
requiring dextrose- containing or glucose- containing 
enteral or intravenous fluids. Peripheral intravenous 
access may be challenging to obtain in children, espe-
cially those with burns, requiring alternative modes such 
as enteral and intraosseous access. Multidrug- resistant 
pathogens among explosive weapons- injured children 
appear to be prevalent in certain conflicts, which may 
have implications for postoperative complications and 
outcomes.57 In addition to trauma stabilization, in the 
experience of the authors, many children arrive at a 

 on A
pril 29, 2025 by guest. P

rotected by copyright.
http://w

jps.bm
j.com

/
W

orld Jnl P
ed S

urgery: first published as 10.1136/w
jps-2022-000443 on 4 A

ugust 2022. D
ow

nloaded from
 

http://wjps.bmj.com/


5Wild H, et al. World Jnl Ped Surgery 2022;5:e000443. doi:10.1136/wjps-2022-000443

Open access

health facility alone and require the support of transla-
tors and social workers to identify a family member or 
other companion during their care.

Beyond these basic physiological considerations, 
most issues are a matter of nuance. Certain medica-
tions and anesthetic agents carry different risk profiles 
in children (eg, the increased risk of propofol- related 
infusion syndrome with prolonged use is thought to be 
more common in children than in adults).58 Debate also 
exists over certain operative approaches. For example, 
splenic salvage has been advocated due to the increased 
risk of overwhelming postsplenectomy infection in 
children, especially those with limited access to health-
care and inconsistent immunization rates; yet this risk 
must be balanced against the risk of hemorrhage in 
settings with minimal capacity for close hemodynamic 
monitoring and blood transfusion. Although transverse 
laparotomy incisions are commonly employed for chil-
dren under the age of 2 years in an elective setting, a 
midline laparotomy incision is recommended in the 
setting of conflict- related injury given the advantage of 
access for vascular control from the supraceliac aorta 
to the iliac arteries. Further discussion regarding prac-
tice guidelines in nuanced clinical scenarios is outside 
the scope of this review. Without minimizing the impor-
tance of pediatric- specific considerations and acknowl-
edging the reality that most practitioners called on to 
care for blast- injured children will not be certified in 
a pediatric subspecialty, a basic understanding of these 
fundamental principles should be adequate to stabilize 
critically injured children.

Given implications for long- term functional disability 
particularly in settings with limited access to adequate- 
quality prosthetics, thoughtful management of ortho-
pedic injuries is critical in children.59 The creation of 
functional amputation stumps has major quality of life 
implications for children following traumatic amputa-
tion. Decision- making around residual limb length in 
children is complicated by the need to preserve viable 
physis for continued bone growth, and to balance limb 
length preservation with maintaining adequate soft 
tissue padding.59 60 Due to continued bone growth and 
complications such as terminal osseous overgrowth, in 
comparison to adults children require a higher number 
of average lifetime procedures (eg, surgical revisions) 
and prosthetic modifications in settings where little infra-
structure for such services exists.61

The equally devastating long- term psychosocial, educa-
tional, and vocational disabilities for children are outside 
the purview of this review.62–64 Linkages between emer-
gency healthcare personnel involved in the acute phase 
of resuscitation and stabilization of children with blast 
injuries, and health personnel with expertise in phys-
iotherapy and rehabilitation, prosthetic and orthotics, 
and mental health should be positioned to address the 
less- visible, but no less important, consequences of blast 
injury.

MOVING BEYOND ACKNOWLEDGING THE PROBLEM
These injuries should not occur, but they do. Broader 
efforts from political and advocacy standpoints include 
work driven by the International Network on Explosive 
Weapons and International Campaign to Ban Land-
mines.65 66 Explosive ordnance risk education activities 
are supported by a range of actors including the United 
Nations Children's Fund (UNICEF) among other organi-
zations within the mine action sector.67 These are critical 
to reducing the number of children harmed by explo-
sive weapons. For the injured, medical personnel must 
focus efforts to improve the emergency health response. 
Although trauma systems are often ad hoc or non- existent 
in the settings where these injuries are most frequent, 
numerous opportunities nonetheless exist to strengthen 
the planning and organization of care for the injured.41 68

Recent experiences in the Middle East led to a relative 
proliferation of literature on injury epidemiology, which 
has been reviewed above. A basic understanding exists 
regarding the types of injuries suffered by children, as 
well as differences that should be considered in their 
care compared with adult patients. Researchers in this 
domain should now pivot their efforts towards known 
gaps and focus on synergizing existing resources for 
medical personnel caring for children in conflict settings 
with other trauma systems- strengthening initiatives rele-
vant to these environments. We outline below steps that 
can be taken to improve the planning and organization 
of trauma care for child victims of explosive weapons.

Develop, translate, and disseminate pragmatic references for 
local medical personnel caring for child victims of explosive 
weapons
Numerous resources exist to guide practitioners in the 
clinical care of pediatric trauma patients with explosive 
weapon- related injuries. First is the Pediatric Blast Injury 
Field Manual, a publication supported by the Imperial 
College London’s Center for Blast Injury Studies and 
Save the Children.55 The manual is a direct response to a 
request from medical personnel in Syria caring for chil-
dren with conflict- related injuries for a pragmatic clin-
ical guide. The manual is currently translated into five 
languages: English, French, Arabic, Dari, and Pashto. It 
is structured to ‘follow’ the child from point of injury to 
point of discharge covering each phase of care, including 
psychosocial and rehabilitation considerations. Its 
appendices contain charts for appropriate dosing of 
medication and sizing of equipment for children. While 
some materials written for surgeons functioning within 
a military treatment facility are not likely to be appro-
priate in a more resource- constrained system, Pediatric 
Surgery and Medicine for Hostile Environments provides 
in- depth material on the medical and operative manage-
ment of pediatric blast injury.53 Local emergency medical 
practitioners caring for child victims of blast injury can 
be supported through the dissemination, translation, 
and promulgation of such pragmatic resources, as well 
as ensuring availability of standard references, such as 
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pediatric triage tapes and mobile applications for medi-
cation dosage and equipment sizing.

Promote the integration of pediatric modules into 
standardized emergency care training programs
Numerous initiatives have been developed to strengthen 
and standardize trauma training in low- resource and 
conflict- affected settings, such as the WHO Emergency 
and Trauma Care Training Course, The International 
Committee of the Red Cross Blast Trauma Care course, 
and trauma surgery courses adapted for low- resource and 
conflict- affected settings by organizations including the 
International Association for Trauma Surgery and Inten-
sive Care. Pediatric modules should be integrated into 
these and other courses promoted for such contexts. A 
judiciously selected curriculum of key considerations 
in the care of blast- injured children may significantly 
improve the care rendered by providers in these settings. 
Short training packages can significantly enhance capa-
bility and confidence for deployed medical staff.69 Given 
the adverse psychological consequences poor outcomes 
of children have on all involved in their care as well as 
on organizational effectiveness and morale, it is particu-
larly important to provide medical personnel who may be 
called on to treat children wounded by explosive weapons 
with the tools for optimal preparedness.

Establish a standardized and cooperative registry for conflict-
related injuries among children with uniform metadata, 
definitions, and data elements
Although previously published reports have presented 
data on injury patterns, resource utilization, and 
outcomes of children with explosive weapon- related and 
other conflict- related injuries, the utility of these data is 
limited by non- uniform reporting.24 No agreement exists 
with respect to the definition of which patients are ‘pedi-
atric’, with inconsistency even between the same authors 
publishing from the same time period and conflict. Non- 
standardized age ranges, injury severity scoring systems, 
and key data elements that support epidemiological and 
quality improvement efforts hinder planning and organ-
ization of the emergency health response.24 70 Uniform 
reporting among actors responsible for the planning, 
organization, and provision of care to children injured 
in conflict is a precondition for assessment of system- 
wide performance and quality improvement initiatives. 
This should take the form of a standardized and coop-
erative minimum data registry shared with appropriate 
safeguards and protections of patient security. Consensus 
should be established on a standard definition of 
‘pediatric’ (eg, age <18 years, in accordance with the 
United Nations Paris Principles on Children Associated 
with Armed Groups).71 While detailed considerations 
regarding the barriers and facilitators to development 
of such a registry are beyond the scope of this review, 
this cross- cutting domain must remain a priority for 
humanitarian health practitioners in tandem with efforts 

to strengthen the care of children injured by explosive 
weapons.24 40 43

Generate clinical care guidelines and quality improvement 
toolkits for high-mortality subpopulations including conflict-
related burns, TBI, and age <5 years
Within the limitations of existing data, several subpop-
ulations of blast- injured children have been consistently 
observed to have disproportionately high mortality, up 
to 40% in certain cohorts. These include children with 
TBI, burns, and those <5 years of age. The quality of avail-
able data is insufficient to gain further insight into the 
factors driving high mortality in these vulnerable groups. 
Attempts to understand why these injuries carry such 
high mortality rates would be a valuable area for further 
research and would be a first step towards identifying 
targeted interventions, clinical practice guidelines, and 
quality improvement toolkits with the potential to miti-
gate excess mortality.

Improve coordination between trauma care and disability 
services and facilitate stakeholder mapping to strengthen 
referral pathways to rehabilitation services
The long- term functional and psychosocial sequelae of 
blast injury are profound and can present particular 
challenges for children in remote areas. Holistic reha-
bilitation is critical to avert preventable morbidity that 
may undermine survival gains made in the acute phase 
of management through loss of quality of life. Addition-
ally, child survivors living with disability require a broad 
range of rehabilitation services to optimize functional 
outcomes, particularly in communities without accessible 
infrastructure. Such needs include physiotherapy for 
contracture mitigation, speech therapy for craniofacial 
injuries, amputee services, vocational rehabilitation, and 
mental health services.64 Emergency health personnel 
can contribute to the long- term outcomes of children 
injured by explosive weapons by having a detailed aware-
ness of rehabilitative resources to facilitate long- term 
care. Mapping of resources for physiotherapy, prosthetic 
fitting and maintenance, mental health, psychosocial 
rehabilitation, adaptive education, and vocational services 
should be performed in relation to trauma care facilities 
to improve the understanding of available services. On 
the basis of such infrastructure mapping, trauma care 
providers should be able to identify referral pathways to 
connect children with appropriate rehabilitation services 
as soon as possible and with care extending across their 
lifetimes. In this domain, the United Nation’s recently 
passed International Mine Action Standards on Victim 
Assistance (IMAS 13.10) sets an important precedent.72

CONCLUSION
The harm wrought by explosive weapons on children in 
war is unacceptable. From policymakers at the level of 
deconfliction, legislation, and advocacy to practitioners 
providing frontline care and long- term rehabilitation, all 
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have a responsibility to mitigate the reverberating effects 
of explosive weapon- related injuries on this vulnerable 
population. The work of groups such as the International 
Network on Explosive Weapons, International Campaign 
to Ban Landmines, and UNICEF among others within 
the mine action sector on advocacy, policy, injury preven-
tion, and explosive ordnance risk education should be 
provided full support. Against the backdrop of ongoing 
efforts to minimize the number affected, children are 
wounded every day by explosive weapons in conflicts 
globally including Ukraine, Syria, Yemen, and the Sahara- 
Sahel. The medical community must renew its attention 
to improving the care of blast- injured children to mini-
mize profound long- term sequelae and suffering.

Contributors HW conceived the review, wrote the first draft of the manuscript, 
and led revisions. BS, PR, and EM provided formative input and edits at all stages. 
All authors contributed to intellectual content, participated in revisions of the 
manuscript, and approved the final version for submission.

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not- for- profit sectors.

Competing interests None declared.

Patient consent for publication Not applicable.

Ethics approval Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement All data relevant to the study are included in the 
article or uploaded as supplementary information. Not applicable—viewpoint piece 
without primary data.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the 
use is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Hannah Wild http://orcid.org/0000-0003-0974-0956

REFERENCES
 1 Boffey D. Ukrainian children used as ‘human shields’ near Kyiv, 

say witness reports. The Observer, 2022. Available: https://www. 
theguardian.com/world/2022/apr/02/ukrainian-children-used-as- 
human-shields-near-kyiv-say-witness-reports [Accessed 11 Apr 
2022].

 2 ReliefWeb. Ukraine Casualty Monitor: AOAV data on harm to civilians 
by explosive weapons - Ukraine. Available: https://reliefweb.int/ 
report/ukraine/ukraine-casualty-monitor-aoav-data-harm-civilians- 
explosive-weapons [Accessed 04 Apr 2022].

 3 The Lancet Child Adolescent Health. Children: innocent victims of 
war in Ukraine. Lancet Child Adolesc Health 2022;6:279.

 4 Digital S. Blast Injuries: The impact of explosive weapons on children 
in conflict. Save the Children’s Resource Centre. Available: https:// 
resourcecentre.savethechildren.net/document/blast-injuries-impact- 
explosive-weapons-children-conflict/ [Accessed 19 Jan 2022].

 5 Guha- Sapir D, Schlüter B, Rodriguez- Llanes JM, et al. Patterns 
of civilian and child deaths due to war- related violence in Syria: 
a comparative analysis from the violation documentation center 
dataset, 2011- 16. Lancet Glob Health 2018;6:e103–10.

 6 ReliefWeb. Children and armed conflict - Report of the Secretary- 
General (A/73/907–S/2019/509) [EN/AR] - World. Available: https:// 
reliefweb.int/report/world/children-and-armed-conflict-report- 
secretary-general-a73907-s2019509-enar [Accessed 19 Jan 2022].

 7 ReliefWeb. Report of the Secretary- General on children and armed 
conflict in the Syrian Arab Republic (S/2018/969) [EN/AR] - Syrian 
Arab Republic. Available: https://reliefweb.int/report/syrian-arab- 
republic/report-secretary-general-children-and-armed-conflict- 
syrian-arab-0 [Accessed 27 Jul 2019].

 8 deSmet T, Nikulin A, Frazer W. Drones and ‘Butterflies’: A Low- 
Cost UAV System for Rapid Detection and Identification of 
Unconventional Minefields. The Journal of Conventional Weapons 
Destruction 2018;22 https://commons.lib.jmu.edu/cisr-journal/vol22/ 
iss3/10

 9 Ressler D, Wise E. Cluster Munitions and ERW in Lebanon. Journal 
of Mine Action;10:35–9 https://commons.lib.jmu.edu/cisr-journal/ 
vol10/iss2/12

 10 BBC News. Killed in Western Sahara by a bomb shaped like a ball, 
2011. Available: https://www.bbc.com/news/world-africa-13413947 
[Accessed 26 Dec 2021].

 11 U.S. Department of the Air Force. Review of BLU- 63 B Bomblet 
program. Available: https://www.gao.gov/assets/b-173803.pdf 
[Accessed 18 Jan 2022].

 12 the Guardian. From teddy bears to bombs: the IEDs of Isis – in 
pictures, 2016. Available: http://www.theguardian.com/world/ 
gallery/2016/oct/29/ied-isis-islamic-state-iraqi-kurdistan-peshmerga 
[Accessed 26 Dec 2021].

 13 Refworld. Refugees UNHC for. Refworld | Education Under Attack 
2018 - Syria. Available: https://www.refworld.org/docid/5be94301c. 
html [Accessed 26 Dec 2021].

 14 Human Rights Watch. Syria: deadly school attack was Unlawful, 
2019. Available: https://www.hrw.org/news/2019/01/11/syria-deadly- 
school-attack-was-unlawful [Accessed 26 Dec 2021].

 15 The New York Times. Bombing Outside Afghan School Kills at Least 
90, With Girls as Targets -. Available: https://www.nytimes.com/ 
2021/05/08/world/asia/bombing-school-afghanistan.html [Accessed 
26 Dec 2021].

 16 AOAV. Explosive violence and ‘child soldiers’, 2021. Available: 
https://aoav.org.uk/2021/explosive-violence-and-child-soldiers/ 
[Accessed 26 Dec 2021].

 17 Human Rights Watch. Afghanistan: Taliban child soldier recruitment 
surges, 2016. Available: https://www.hrw.org/news/2016/02/17/ 
afghanistan-taliban-child-soldier-recruitment-surges [Accessed 26 
Dec 2021].

 18 Handbook on children recruited and exploited by terrorist and violent 
Extremist groups: the role of the justice system | victims of terrorism 
support portal. Available: https://www.un.org/victimsofterrorism/en/ 
node/4662 [Accessed 26 Dec 2021].

 19 Pedahzur A. Small Arms: Children and Terrorism. By Mia Bloom 
and John Horgan. Ithaca: Cornell University Press, 2019. 248p. 
$27.95 cloth. Perspectives on Politics 2020;18:991–2 https://www. 
cambridge.org/core/journals/perspectives-on-politics/article/abs/ 
small-arms-children-and-terrorism-by-mia-bloom-and-john-horgan- 
ithaca-cornell-university-press-2019-248p-2795-cloth/55D4238F 
A4CDD76C092FE4960634C7D3#access-block

 20 Searcey D. Boko Haram strapped suicide bombs to them. Somehow 
these teenage girls survived. the new York times, 2017. Available: 
https://www.nytimes.com/interactive/2017/10/25/world/africa/ 
nigeria-boko-haram-suicide-bomb.html, https://www.nytimes.com/ 
interactive/2017/10/25/world/africa/nigeria-boko-haram-suicide- 
bomb.html [Accessed 26 Dec 2021].

 21 Human Rights Watch. Afghanistan: Taliban should stop using 
children as suicide Bombers, 2011. Available: https://www.hrw.org/ 
news/2011/08/31/afghanistan-taliban-should-stop-using-children- 
suicide-bombers [Accessed 26 Dec 2021].

 22 Human Rights Watch. Indonesia: Isis suicide Bombers use children 
in 4 attacks, 2018. Available: https://www.hrw.org/news/2018/05/15/ 
indonesia-isis-suicide-bombers-use-children-4-attacks [Accessed 
26 Dec 2021].

 23 Milwood Hargrave J, Pearce P, Mayhew ER, et al. Blast injuries in 
children: a mixed- methods narrative review. BMJ Paediatr Open 
2019;3:e000452.

 24 Wild H, Stewart BT, LeBoa C, et al. Pediatric casualties in 
contemporary armed conflict: a systematic review to inform 
standardized reporting. Injury 2021;52:1748–56.

 25 Edwards MJ, Lustik M, Carlson T, et al. Surgical interventions for 
pediatric blast injury: an analysis from Afghanistan and Iraq 2002 to 
2010. J Trauma Acute Care Surg 2014;76:854–8.

 26 Edwards MJ, Lustik M, Eichelberger MR, et al. Blast injury in 
children: an analysis from Afghanistan and Iraq, 2002- 2010. J 
Trauma Acute Care Surg 2012;73:1278–83.

 27 Thompson DC, Crooks RJ, Clasper JC, et al. The pattern 
of paediatric blast injury in Afghanistan. BMJ Mil Health 
2020;166:151–5.

 28 Bilukha OO, Laurenge H, Danee L, et al. Injuries and deaths due 
to victim- activated improvised explosive devices, landmines 
and other explosive remnants of war in Nepal. Inj Prev 
2011;17:326–31.

 29 Almosawa S, Hubbard B. Saudi coalition Airstrike hits school bus in 
Yemen, killing Dozens. the new York times, 2018. Available: https://

 on A
pril 29, 2025 by guest. P

rotected by copyright.
http://w

jps.bm
j.com

/
W

orld Jnl P
ed S

urgery: first published as 10.1136/w
jps-2022-000443 on 4 A

ugust 2022. D
ow

nloaded from
 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-0974-0956
https://www.theguardian.com/world/2022/apr/02/ukrainian-children-used-as-human-shields-near-kyiv-say-witness-reports
https://www.theguardian.com/world/2022/apr/02/ukrainian-children-used-as-human-shields-near-kyiv-say-witness-reports
https://www.theguardian.com/world/2022/apr/02/ukrainian-children-used-as-human-shields-near-kyiv-say-witness-reports
https://reliefweb.int/report/ukraine/ukraine-casualty-monitor-aoav-data-harm-civilians-explosive-weapons
https://reliefweb.int/report/ukraine/ukraine-casualty-monitor-aoav-data-harm-civilians-explosive-weapons
https://reliefweb.int/report/ukraine/ukraine-casualty-monitor-aoav-data-harm-civilians-explosive-weapons
http://dx.doi.org/10.1016/S2352-4642(22)00102-X
https://resourcecentre.savethechildren.net/document/blast-injuries-impact-explosive-weapons-children-conflict/
https://resourcecentre.savethechildren.net/document/blast-injuries-impact-explosive-weapons-children-conflict/
https://resourcecentre.savethechildren.net/document/blast-injuries-impact-explosive-weapons-children-conflict/
http://dx.doi.org/10.1016/S2214-109X(17)30469-2
https://reliefweb.int/report/world/children-and-armed-conflict-report-secretary-general-a73907-s2019509-enar
https://reliefweb.int/report/world/children-and-armed-conflict-report-secretary-general-a73907-s2019509-enar
https://reliefweb.int/report/world/children-and-armed-conflict-report-secretary-general-a73907-s2019509-enar
https://reliefweb.int/report/syrian-arab-republic/report-secretary-general-children-and-armed-conflict-syrian-arab-0
https://reliefweb.int/report/syrian-arab-republic/report-secretary-general-children-and-armed-conflict-syrian-arab-0
https://reliefweb.int/report/syrian-arab-republic/report-secretary-general-children-and-armed-conflict-syrian-arab-0
https://commons.lib.jmu.edu/cisr-journal/vol22/iss3/10
https://commons.lib.jmu.edu/cisr-journal/vol22/iss3/10
https://commons.lib.jmu.edu/cisr-journal/vol10/iss2/12
https://commons.lib.jmu.edu/cisr-journal/vol10/iss2/12
https://www.bbc.com/news/world-africa-13413947
https://www.gao.gov/assets/b-173803.pdf
http://www.theguardian.com/world/gallery/2016/oct/29/ied-isis-islamic-state-iraqi-kurdistan-peshmerga
http://www.theguardian.com/world/gallery/2016/oct/29/ied-isis-islamic-state-iraqi-kurdistan-peshmerga
https://www.refworld.org/docid/5be94301c.html
https://www.refworld.org/docid/5be94301c.html
https://www.hrw.org/news/2019/01/11/syria-deadly-school-attack-was-unlawful
https://www.hrw.org/news/2019/01/11/syria-deadly-school-attack-was-unlawful
https://www.nytimes.com/2021/05/08/world/asia/bombing-school-afghanistan.html
https://www.nytimes.com/2021/05/08/world/asia/bombing-school-afghanistan.html
https://aoav.org.uk/2021/explosive-violence-and-child-soldiers/
https://www.hrw.org/news/2016/02/17/afghanistan-taliban-child-soldier-recruitment-surges
https://www.hrw.org/news/2016/02/17/afghanistan-taliban-child-soldier-recruitment-surges
https://www.un.org/victimsofterrorism/en/node/4662
https://www.un.org/victimsofterrorism/en/node/4662
http://dx.doi.org/10.1017/S1537592720001462
https://www.cambridge.org/core/journals/perspectives-on-politics/article/abs/small-arms-children-and-terrorism-by-mia-bloom-and-john-horgan-ithaca-cornell-university-press-2019-248p-2795-cloth/55D4238FA4CDD76C092FE4960634C7D3#access-block
https://www.cambridge.org/core/journals/perspectives-on-politics/article/abs/small-arms-children-and-terrorism-by-mia-bloom-and-john-horgan-ithaca-cornell-university-press-2019-248p-2795-cloth/55D4238FA4CDD76C092FE4960634C7D3#access-block
https://www.cambridge.org/core/journals/perspectives-on-politics/article/abs/small-arms-children-and-terrorism-by-mia-bloom-and-john-horgan-ithaca-cornell-university-press-2019-248p-2795-cloth/55D4238FA4CDD76C092FE4960634C7D3#access-block
https://www.cambridge.org/core/journals/perspectives-on-politics/article/abs/small-arms-children-and-terrorism-by-mia-bloom-and-john-horgan-ithaca-cornell-university-press-2019-248p-2795-cloth/55D4238FA4CDD76C092FE4960634C7D3#access-block
https://www.cambridge.org/core/journals/perspectives-on-politics/article/abs/small-arms-children-and-terrorism-by-mia-bloom-and-john-horgan-ithaca-cornell-university-press-2019-248p-2795-cloth/55D4238FA4CDD76C092FE4960634C7D3#access-block
https://www.nytimes.com/interactive/2017/10/25/world/africa/nigeria-boko-haram-suicide-bomb.html,%20https://www.nytimes.com/interactive/2017/10/25/world/africa/nigeria-boko-haram-suicide-bomb.html
https://www.nytimes.com/interactive/2017/10/25/world/africa/nigeria-boko-haram-suicide-bomb.html,%20https://www.nytimes.com/interactive/2017/10/25/world/africa/nigeria-boko-haram-suicide-bomb.html
https://www.nytimes.com/interactive/2017/10/25/world/africa/nigeria-boko-haram-suicide-bomb.html,%20https://www.nytimes.com/interactive/2017/10/25/world/africa/nigeria-boko-haram-suicide-bomb.html
https://www.nytimes.com/interactive/2017/10/25/world/africa/nigeria-boko-haram-suicide-bomb.html,%20https://www.nytimes.com/interactive/2017/10/25/world/africa/nigeria-boko-haram-suicide-bomb.html
https://www.hrw.org/news/2011/08/31/afghanistan-taliban-should-stop-using-children-suicide-bombers
https://www.hrw.org/news/2011/08/31/afghanistan-taliban-should-stop-using-children-suicide-bombers
https://www.hrw.org/news/2011/08/31/afghanistan-taliban-should-stop-using-children-suicide-bombers
https://www.hrw.org/news/2018/05/15/indonesia-isis-suicide-bombers-use-children-4-attacks
https://www.hrw.org/news/2018/05/15/indonesia-isis-suicide-bombers-use-children-4-attacks
http://dx.doi.org/10.1136/bmjpo-2019-000452
http://dx.doi.org/10.1016/j.injury.2021.04.055
http://dx.doi.org/10.1097/TA.0b013e3182aa2e66
http://dx.doi.org/10.1097/TA.0b013e318270d3ee
http://dx.doi.org/10.1097/TA.0b013e318270d3ee
http://dx.doi.org/10.1136/jramc-2017-000795
http://dx.doi.org/10.1136/ip.2010.030312
https://www.nytimes.com/2018/08/09/world/middleeast/yemen-airstrike-school-bus-children.html
http://wjps.bmj.com/


8 Wild H, et al. World Jnl Ped Surgery 2022;5:e000443. doi:10.1136/wjps-2022-000443

Open access

www.nytimes.com/2018/08/09/world/middleeast/yemen-airstrike- 
school-bus-children.html [Accessed 19 Jan 2022].

 30 Human Rights Watch. Yemen: coalition bus bombing apparent war 
crime, 2018. Available: https://www.hrw.org/news/2018/09/02/ 
yemen-coalition-bus-bombing-apparent-war-crime [Accessed 19 
Jan 2022].

 31 Mousavi B, Soroush MR, Masoumi M, et al. Epidemiological study 
of child casualties of Landmines and Unexploded Ordnances: a 
national study from Iran. Prehosp Disaster Med 2015;30:472–7.

 32 Smith S, Devine M, Taddeo J, et al. Injury profile suffered by targets 
of antipersonnel improvised explosive devices: prospective cohort 
study. BMJ Open 2017;7:e014697.

 33 Jaffe DH, Peleg K, Israel Trauma Group. Terror explosive injuries: 
a comparison of children, adolescents, and adults. Ann Surg 
2010;251:138–43.

 34 Bilukha OO, Brennan M, Woodruff BA. Death and injury from 
landmines and unexploded ordnance in Afghanistan. JAMA 
2003;290:650–3.

 35 Naaman O, Yulevich A, Sweed Y. Syria civil war pediatric casualties 
treated at a single medical center. J Pediatr Surg 2020;55:523–9.

 36 Er E, Çorbacıoğlu Şeref Kerem, Güler S, et al. Analyses of 
demographical and injury characteristics of adult and pediatric 
patients injured in Syrian civil war. Am J Emerg Med 2017;35:82–6.

 37 Hicks MH- R, Dardagan H, Bagnall PM, et al. Casualties in civilians 
and coalition soldiers from suicide bombings in Iraq, 2003- 10: a 
descriptive study. Lancet 2011;378:906–14.

 38 Trudeau MO, Rothstein DH. Injuries and surgical needs of children 
in conflict and disaster: from Boston to Haiti and beyond. Semin 
Pediatr Surg 2016;25:23–31.

 39 Forrester JD, August A, Cai LZ, et al. The golden hour after injury 
among civilians caught in conflict zones. Disaster Med Public Health 
Prep 2019;13:1074–82.

 40 Wren SM, Wild HB, Gurney J, et al. A consensus framework for the 
humanitarian surgical response to armed conflict in 21st century 
warfare. JAMA Surg 2020;155:114–21.

 41 Reynolds TA, Stewart B, Drewett I, et al. The impact of trauma care 
systems in low- and middle- income countries. Annu Rev Public 
Health 2017;38:507–32.

 42 Buyukbese Sarsu S, Budeyri A. Mortality risk factors in war- 
related pediatric burns: a comparative study among two distinct 
populations. Burns 2018;44:1210–27.

 43 Wild H, Stewart BT, LeBoa C, et al. Epidemiology of injuries 
sustained by civilians and local Combatants in contemporary armed 
conflict: an appeal for a shared trauma registry among humanitarian 
actors. World J Surg 2020;44:1863–73.

 44 Spinella PC, Borgman MA, Azarow KS. Pediatric trauma in an 
austere combat environment. Crit Care Med 2008;36:S293–6.

 45 Schauer SG, Hill GJ, Naylor JF, et al. Emergency department 
resuscitation of pediatric trauma patients in Iraq and Afghanistan. 
Am J Emerg Med 2018;36:1540–4.

 46 Inwald DP, Arul GS, Montgomery M, et al. Management of children in 
the deployed intensive care unit at cAMP Bastion, Afghanistan. J R 
Army Med Corps 2014;160:236–40.

 47 Creamer KM, Edwards MJ, Shields CH, et al. Pediatric wartime 
admissions to US military combat support hospitals in Afghanistan 
and Iraq: learning from the first 2,000 admissions. J Trauma 
2009;67:762–8.

 48 Klimo P, Ragel BT, Jones GM, et al. Severe pediatric head injury 
during the Iraq and Afghanistan conflicts. Neurosurgery 2015;77:1–7. 
discussion 7.

 49 Elamein M, Bower H, Valderrama C, et al. Attacks against health 
care in Syria, 2015- 16: results from a real- time reporting tool. Lancet 
2017;390:2278–86.

 50 Matos RI, Holcomb JB, Callahan C, et al. Increased mortality rates of 
young children with traumatic injuries at a US army combat support 
hospital in Baghdad, Iraq, 2004. Pediatrics 2008;122:e959–66.

 51 Mont D. Combatting the costs of exclusion for children with 
disabilities and their families, 2021ERIC. Available: https://eric.ed. 
gov/?q=daniel&ff1=dtysince_2021&pg=2&id=ED612331

 52 Simkiss DE, Blackburn CM, Mukoro FO, et al. Childhood disability 
and socio- economic circumstances in low and middle income 
countries: systematic review. BMC Pediatr 2011;11:119.

 53 Fuenfer MM. Pediatric surgery and medicine for hostile 
environments. Washington: United States Government Printing 
Office, 2016.

 54 Lenhart MK, Savitsky E, Eastridge B. Office of the surgeon General 
department of the Army, United States of America:778.

 55 Pediatric Blast Injury Field Manual. Pediatric blast injury partnership. 
Available: https://www.imperial.ac.uk/media/imperial-college/ 
research-centres-and-groups/centre-for-blast-injury-studies/PBIP- 
BlastInjuryManual2019_I_web.pdf [Accessed 15 Aug 2020].

 56 Ucak M, Celikkaya ME. Surgical evaluation of flame burn injuries in 
Syrian civilians. J Burn Care Res 2019;40:864–8.

 57 Kassem DF, Hoffmann Y, Shahar N, et al. Multidrug- Resistant 
pathogens in hospitalized Syrian children. Emerg Infect Dis 
2017;23:166–8.

 58 Bray RJ. The propofol infusion syndrome in infants and children: can 
we predict the risk? Curr Opin Anaesthesiol 2002;15:339–42.

 59 Watts HG. The consequences for children of explosive remnants 
of war: land mines, unexploded ordnance, improvised explosive 
devices, and cluster bombs. J Pediatr Rehabil Med 2009;2:217–27.

 60 Khan MAA, Javed AA, Rao DJ, et al. Pediatric traumatic limb 
amputation: the principles of management and optimal residual limb 
lengths. World J Plast Surg 2016;5:7–14.

 61 Vocke AK, Schmid A. Osseous overgrowth after post- traumatic 
amputation of the lower extremity in childhood. Arch Orthop Trauma 
Surg 2000;120:452–4.

 62 Gunaratnam HR, Gunaratnam S, Somasundaram D. The 
psychosocial effects of landmines in Jaffna. Med Confl Surviv 
2003;19:223–34.

 63 Somasundaram DJ, Renol KK. The psychosocial effects of 
landmines in Cambodia. Med Confl Surviv 1998;14:219–36.

 64 Hemmati MA, Shokoohi H, Masoumi M, et al. Mental health 
disorders in child and adolescent survivors of post- war landmine 
explosions. Mil Med Res 2015;2:30.

 65 Article 36. protecting children from the use of explosive weapons 
in populated areas. Available: https://article36.org/wp-content/ 
uploads/2021/09/EWIPA-and-CAAC-1.pdf [Accessed 19 Jan 2022].

 66 OCHA. Explosive weapons in populated areas, 2016. Available: 
https://www.unocha.org/es/themes/explosive-weapons-populated- 
areas [Accessed 19 Jan 2022].

 67 Stop the War on Children. Stop the war on children | save the 
children. Available: https://www.stopwaronchildren.org/ [Accessed 
19 Jan 2022].

 68 Mock C. Essential trauma care project (World Health organization), 
world Health organization, International Society of surgery, 
International association for the surgery of trauma and surgical 
intensive care. guidelines for essential trauma care. Geneva: World 
Health Organization, 2004.

 69 Auerbach M, Roney L, Aysseh A, et al. In situ pediatric trauma 
simulation: assessing the impact and feasibility of an interdisciplinary 
pediatric in situ trauma care quality improvement simulation 
program. Pediatr Emerg Care 2014;30:884–91.

 70 Idenburg FJ, van Dongen TTCF, Tan ECTH, et al. Pediatric surgical 
care in a Dutch military hospital in Afghanistan. World J Surg 
2015;39:2413–21.

 71  Pari sPri ncip les3 1010 7English. pdf. Available: https://www.unicef. 
org/emerg/files/ParisPrinciples310107English.pdf [Accessed 04 Oct 
2019].

 72  IMAS_ 13. 10_ Ed1_ 04. pdf. Available: https://www. 
mineactionstandards.org/fileadmin/user_upload/IMAS_13.10_Ed1_ 
04.pdf [Accessed 16 Jun 2022].

 on A
pril 29, 2025 by guest. P

rotected by copyright.
http://w

jps.bm
j.com

/
W

orld Jnl P
ed S

urgery: first published as 10.1136/w
jps-2022-000443 on 4 A

ugust 2022. D
ow

nloaded from
 

https://www.nytimes.com/2018/08/09/world/middleeast/yemen-airstrike-school-bus-children.html
https://www.nytimes.com/2018/08/09/world/middleeast/yemen-airstrike-school-bus-children.html
https://www.hrw.org/news/2018/09/02/yemen-coalition-bus-bombing-apparent-war-crime
https://www.hrw.org/news/2018/09/02/yemen-coalition-bus-bombing-apparent-war-crime
http://dx.doi.org/10.1017/S1049023X15005105
http://dx.doi.org/10.1136/bmjopen-2016-014697
http://dx.doi.org/10.1097/SLA.0b013e3181b5d7ab
http://dx.doi.org/10.1001/jama.290.5.650
http://dx.doi.org/10.1016/j.jpedsurg.2019.02.022
http://dx.doi.org/10.1016/j.ajem.2016.10.008
http://dx.doi.org/10.1016/S0140-6736(11)61023-4
http://dx.doi.org/10.1053/j.sempedsurg.2015.09.006
http://dx.doi.org/10.1053/j.sempedsurg.2015.09.006
http://dx.doi.org/10.1017/dmp.2019.42
http://dx.doi.org/10.1017/dmp.2019.42
http://dx.doi.org/10.1001/jamasurg.2019.4547
http://dx.doi.org/10.1146/annurev-publhealth-032315-021412
http://dx.doi.org/10.1146/annurev-publhealth-032315-021412
http://dx.doi.org/10.1016/j.burns.2018.02.014
http://dx.doi.org/10.1007/s00268-020-05428-y
http://dx.doi.org/10.1097/CCM.0b013e31817da99f
http://dx.doi.org/10.1016/j.ajem.2018.01.014
http://dx.doi.org/10.1136/jramc-2013-000177
http://dx.doi.org/10.1136/jramc-2013-000177
http://dx.doi.org/10.1097/TA.0b013e31818b1e15
http://dx.doi.org/10.1227/NEU.0000000000000743
http://dx.doi.org/10.1016/S0140-6736(17)31328-4
http://dx.doi.org/10.1542/peds.2008-1244
https://eric.ed.gov/?q=daniel&ff1=dtysince_2021&pg=2&id=ED612331
https://eric.ed.gov/?q=daniel&ff1=dtysince_2021&pg=2&id=ED612331
http://dx.doi.org/10.1186/1471-2431-11-119
https://www.imperial.ac.uk/media/imperial-college/research-centres-and-groups/centre-for-blast-injury-studies/PBIP-BlastInjuryManual2019_I_web.pdf
https://www.imperial.ac.uk/media/imperial-college/research-centres-and-groups/centre-for-blast-injury-studies/PBIP-BlastInjuryManual2019_I_web.pdf
https://www.imperial.ac.uk/media/imperial-college/research-centres-and-groups/centre-for-blast-injury-studies/PBIP-BlastInjuryManual2019_I_web.pdf
http://dx.doi.org/10.1093/jbcr/irz104
http://dx.doi.org/10.3201/eid2301.161204
http://dx.doi.org/10.1097/00001503-200206000-00010
http://dx.doi.org/10.3233/PRM-2009-0083
http://www.ncbi.nlm.nih.gov/pubmed/27308235
http://dx.doi.org/10.1007/s004029900128
http://dx.doi.org/10.1007/s004029900128
http://dx.doi.org/10.1080/13623690308409693
http://dx.doi.org/10.1080/13623699808409394
http://dx.doi.org/10.1186/s40779-015-0052-3
https://article36.org/wp-content/uploads/2021/09/EWIPA-and-CAAC-1.pdf
https://article36.org/wp-content/uploads/2021/09/EWIPA-and-CAAC-1.pdf
https://www.unocha.org/es/themes/explosive-weapons-populated-areas
https://www.unocha.org/es/themes/explosive-weapons-populated-areas
https://www.stopwaronchildren.org/
http://dx.doi.org/10.1097/PEC.0000000000000297
http://dx.doi.org/10.1007/s00268-015-3136-z
https://www.unicef.org/emerg/files/ParisPrinciples310107English.pdf
https://www.unicef.org/emerg/files/ParisPrinciples310107English.pdf
https://www.mineactionstandards.org/fileadmin/user_upload/IMAS_13.10_Ed1_04.pdf
https://www.mineactionstandards.org/fileadmin/user_upload/IMAS_13.10_Ed1_04.pdf
https://www.mineactionstandards.org/fileadmin/user_upload/IMAS_13.10_Ed1_04.pdf
http://wjps.bmj.com/

	Effect of allergic bronchopulmonary aspergillosis on FEV1 in children and adolescents with cystic fibrosis: a European Cystic Fibrosis Society Patient Registry analysis
	Patients and methods
	Patients included and definitions of variables
	Spirometry
	Primary outcome measures and explanatory variables
	Data analysis

	Results
	Participant characteristics
	Effect of ABPA on FEV1 percent predicted values adjusted for other explanatory variables


	Strengthening the emergency health response to children wounded by explosive weapons in conflict
	Abstract
	Introduction
	Injury epidemiology
	Clinical considerations
	Moving beyond acknowledging the problem
	Develop, translate, and disseminate pragmatic references for local medical personnel caring for child victims of explosive weapons
	Promote the integration of pediatric modules into standardized emergency care training programs
	Establish a standardized and cooperative registry for conflict-related injuries among children with uniform metadata, definitions, and data elements
	Generate clinical care guidelines and quality improvement toolkits for high-mortality subpopulations including conflict-related burns, TBI, and age <5 years
	Improve coordination between trauma care and disability services and facilitate stakeholder mapping to strengthen referral pathways to rehabilitation services

	Conclusion
	References


