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Abstract
Purpose  To describe the most severe casualties from the July 14th, 2016 terror attack in Nice that were treated at the Lenval 
University Children’s Hospital (LUCH) of Nice (France).
Methods  Retrospective study about casualties treated at LUCH from Bastille Day Attack with injuries resulting in the need 
for surgery, resuscitation, or death. The type of lesions and surgery, duration of hospitalizations, complications, psychologi-
cal status, and outcome at discharge were collected.
Results  Eleven patients presented severe traumas including three adults. They were triaged and managed first by the Criti-
cal Care Physician on duty and by emergency room nurses with no additional staff. Six pediatric casualties needed surgery; 
seven patients were hospitalized in Pediatric Intensive Care Unit (PICU). Five deaths were reported. The most relevant 
injuries were: pelvic disjunction, lower limb fracture, vascular injuries, and head or trunk crush. As soon as it was possible, 
two surgeons attended the emergency room (ER) to help carry out the triage. Overall we performed twenty-eight surgeries, 
including two neurological, one vascular, and five orthopedic. We performed closed reduction and internal fixation (CRIF) 
in three cases of limb fractures. A compartment syndrome was observed. Stress disorders were observed in three patients, 
which merited psychiatric support and treatment.
Conclusion  We faced uncommon situations with severe casualties without pre-hospital management. The presence of adult 
patients and unusual lesions increased the complexity. The presence of surgeons in the ER seemed useful for effective clini-
cal decision-making. CRIF has been a valid option for damage control. Competence in vascular, neurological, major trauma 
surgery and psychic trauma should be available in any pediatric trauma center.

Keywords  Terror attack · Mass casualty incident · Children · Trauma · Pediatric hospital

Introduction

On July 14th, 2016 (Bastille Day), a terror attack by a lorry 
against the crowd occurred in Nice (France) at 10.33 p.m. 
[1] near to Lenval University Children’s Hospital (LUCH), 
which is a level 1 trauma center for children with a surgery 
department including five operating rooms. Pediatric sur-
geons of each specialty (general, urologic, ENT, trauma-
orthopedic and neurological) and operating room nurses are 
on call at home after 8 p.m.

Due to its position close to the scene, LUCH received 
both adult and child casualties prior to any pre-hospital 
medical management [2, 3].

Once Mass Casualties Incident (MCI) was confirmed by 
unofficial sources, the disaster plan was triggered, recalling 
staff and releasing beds. Ten minutes later, four severe casu-
alties arrived without pre-hospital management and were 
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treated by on-duty staff led by the critical care physician 
(CCP). Two operating rooms were immediately made avail-
able. Most of the victims arrived at the hospital without any 
prior information or pre-hospital management and without 
any extra medical or paramedical staff. The highest influx 
of casualties (n = 18) was between 10.40 p.m. and midnight. 
After midnight, with reinforcement of medical staff, a sur-
geon and a CCP triaged all patients for the priority in which 
each patient would go to the Operating Room (OR) and/or 
CT scanner and/or Pediatric Intensive Care Unit (PICU). 
The CT scanner performed 13 CT body scans between mid-
night and 5 a.m.

According to the degree of emergency, two patients were 
operated during the night (patient 1 and 2, Table 1), whereas 
others were delayed. Twelve OR nurses were contacted by 
phone and joined the surgical team on duty to free the five 
operating rooms. That night, three general pediatric sur-
geons, four orthopedic surgeons, one neurosurgeon, one 
ENT surgeon and five anesthetists were available. Psycholo-
gists and psychiatrists were quickly mobilized to assist vic-
tims and families. The following day, all scheduled surgeries 
were postponed and the emergencies were operated on by 
surgeons who had not worked during the night. During the 
following days (July 15th up to 18th), the on-call system was 
informally upgraded up to three surgeons available in less 
than 30′ of each specialty.

This unique situation needed reactivity to assure a good 
quality of care for both children and adults. It is well-known 
that the unique attributes of children make them particularly 
vulnerable in disasters, both physically and psychologically 
[4–10]. On the other side, adults treated in a pediatric hos-
pital are possibly at risk of suboptimal diagnosis and treat-
ment. Literature about pediatric injuries and/or pediatric 
surgery related to terror attack is limited.

This article reports the severe injuries that were treated 
in the LUCH, including both adults and children following 
the Bastille Day Attack.

Methods

This is a retrospective descriptive study from the medical 
records of LUCH about casualties from the Bastille Day 
Attack with injuries resulting in the need for surgery, resus-
citation, hospitalization in pediatric intensive care unit 
(PICU) or death. Minor injuries were excluded. The type 
of lesions and surgery, deaths, duration of hospitalizations, 
complications, psychological status, and outcomes at dis-
charge and final follow-up were collected.

Results (Tables 1, 2, 3, 4, 5; Figs. 1, 2, 3, 4)

Among the 47 patients treated in our center, 11 presented 
severe somatic injuries (7 from Nice, 4 from elsewhere). 
Five patients died, of which one during surgery, two in 
PICU and two in Emergency Department. Causes of death 
were vascular lesion (n = 2), head trauma (n = 2) and chest 
crush (n = 1).

In total, seven patients needed transfusion of 14 red 
cells units and 7 plasma units. Overall, six casualties 
required surgery (Tables 4, 5; Figs. 1, 2, 3, 4). Head trauma 
was present in 63% of casualties, lower limb injuries in 
36%. We performed closed reduction and internal fixation 
(CRIF) in three cases of closed limb fracture, resulting in 
average blood loss < 100 cc and surgery duration < 1 h. In 
one case of femoral fracture, we had to change the elastic 
nails due to a 20° varus.

According to their condition, adult victims were 
released or hospitalized in LUCH or adult hospitals for 
specialized treatment.

Physical complications include one case of leg compart-
ment syndrome with foot ischemia due to a lesion of the 
anterior tibial artery, which required ligature of the artery 
and large fasciotomy of the leg; the patient developed 
superficial necrosis and infection of leg wounds; hence, 
he had negative pressure treatment for 20 days, repeated 
surgeries and intravenous antibiotics for 7 days, and then 
skin grafts; at discharge (October 20th), skin and fractures 
were correctly healed, anterior tibial muscle palsy was 
progressively recovering and the patient was able to walk 
with crutches (patient 2, Table 1).

Psychological data are summarized in Table 2. Two 
acute stress and one post-traumatic stress disorder were 
observed, needing psychotropic treatments and psycho-
logical support (Table 2). Some parents presented signifi-
cantly worse psychiatric symptoms than their children, 
needing two transfers to the adult psychiatric department 
of Nice for acute stress disorder.

Discussion

A dramatically unexpected situation occurred with multi-
ple potentially severe casualties arriving without pre-hos-
pital management, which needed atypical management. 
This possibly increased in-hospital mortality. In fact, most 
deaths occurred during the first hour after arrival at the 
hospital.

Moreover, the presence of adult patients in a pediatric 
hospital without experience in adult care increased the 
stress and, possibly, the risk of suboptimal healthcare. 
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Fortunately, all medical and nursing staff had acquired 
the basic tools to perform triage and assess adult patients 
during their training. Naturally, the surgeons with most 
experience in trauma surgery managed the adult patients 
that night.

The triage was initially performed on basic criteria, 
namely on the need for immediate resuscitation. Then, once 
the healthcare team has been reinforced, triage was effi-
ciently performed following the usual methods by a team of 
senior doctors including a surgeon to prioritize the interven-
tions and imaging; the presence of senior surgeons in ER 
seemed useful for the correct and quick orientation of most 

Table 3   Repartition of injuries on 11 patients

Site of trauma Number of 
injuries

Proportion (number 
of injuries/11) (%)

Head trauma 7 63.6
Spine trauma 3 27.3
Lower limb fracture 4 36.4
Upper limb fracture 1 9.1
Pelvic fracture 2 18.2
Chest crush 4 36.4
Abdominal crush 4 36.4

Table 4   Surgical procedures 
during first 24 hours for a total 
of six casualties

Surgical specialty Number of surgeries

Neurosurgery 1 (reduction of depressed skull fracture)
Orthopedic surgery 6 (3 internal fixations, 1 external fixation , 1 closed reduction and 

casting, 1 fasciotomy)
General surgery 1 (exploratory laparotomy)
ENT surgery 1 (cavum packing)
Ophthalmologic surgery 1 (lateral inferior and superior cantholysis for ocular hypertension)
Other procedures 3 (1 thoracic drain + 2 monitoring of intracranial pressure)

Table 5   Repartition of 
surgeries, general anesthesia 
and duration of hospitalization

a Parenthesis include 16 repair dressing for a patient who needed fasciotomy for compartmental syndrome

Number Average per patient Less and most Median

Surgery 12 (28)a 2.4 (5.6)a 1–4 (20)a 2
Anesthesia 6 (22)a 1.2 (4.4)a 1–2 (18)a 1
Days of hospitalization (excluding 

patients deceased before 24 h)
71 (141)a 11 (22.6)a 7–26 (70)a 12

Fig. 1   Patient 3: tibia fracture 
and cast
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severe patients. Hence, only two patients needed immediate 
surgery during the night, and the others, according to their 
stable status, were operated on during the following day. 
This allowed reasonable use of operating room during the 
night.

We had to face injuries which are unusual in our prac-
tice in a children’s hospital: pelvic disjunction need-
ing external fixation, compartmental syndrome, severe 

vascular injuries [11–13]. The latter required surgery in 
two cases and resulted in death in two cases. Although 
a pediatric surgeon with competence in vascular surgery 
was present, an attending vascular surgeon would have 
been appropriate.

CRIF has been a valid option for damage control of close 
fractures, allowing quick fixation of limb fractures and mini-
mal blood loss.

Fig. 2   Patient 3: depressed skull 
fracture

Fig. 3   Patient 3: skull CT Scan 
after cranioplasty
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Beyond medical and psychological care, the hospital staff 
took into account the overall well-being of victims and paid 
particular attention to family proximity [8]. Both acute and 
post-traumatic stress disorders required psychological sup-
port and psychotropic treatment [9].

Conclusion

After the Bastille Day attack, we reviewed our disaster plan 
to describe the required actions before the arrival of rein-
forcement: (1) diffusing the alert; (2) keeping the staff on 
duty; (3) organizing the crisis unit around the administrative 
director; (4) designation of a chief “organizing” doctor and a 
chief “triaging” doctor; (5) stopping or achieving all ongoing 
medical and surgical activities; (6) counting and releasing 
beds; (7) preparing the trauma bays with resuscitation tools; 
(8) preparing a second zone for “ordinary” emergencies (not 
related to MCI); (9) making available paper medical records 
and identification stickers instead of informatics. Moreover, 
we upgraded our training program with simulation and con-
ferences. Similarly, every hospital, even small or specialized, 
should prepare protocols to face Massive Casualties Inci-
dents and receive unusual type of patients of varying age, 
severity and characteristics of lesions. A periodic training 
program for MCI seems necessary, at least once per year. 
A political reflection is required to improve the readiness 
of healthcare system for MCI, including the possibility of 
displacing human (e.g. specialized surgeons) and material 

resources (e.g. external fixators) toward the hospitals that 
receive MCI victims.

In case of MCI, the triage should be performed by sen-
ior doctors with clear leadership and coordination between 
critical care physicians, anesthetists and surgeons in clini-
cal decisions. Quick psychological support is required for 
patients and families.
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