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Abstract

Introduction: The Level 2 hospital of Togo has been deployed in the northern sector of Mali to provide emergency medical and surgical care 
to patients in this sector. The purpose of this work was to report our surgical experience in the care of the wounded.

Materials and Methods: This was a cross sectional study conducted from September 2014 to March 2015. The parameters studied were the 
age, sex, time of admission, seat and nature of the lesions and the surgical procedure performed.

Results: Ninety-seven wounded including 92 men and 5 women were identified. Sixty-two (63.9%) wounded were admitted within hours of 
the attacks. We recorded 212 injuries of which 173 (81.6%) concerned the limbs, 18 (8.4%) seated on the thoraco-abdominal area and 9 (4.2%) 
were cranio-cerebral lesions. The radio-clinical assessment allowed us to diagnose 69 cases (32.5%) of musculo-cutaneous decay and 20 cases 
(9.4%) of opened fractures. The thoracoabdominal lesions were penetrating in seven cases. Severe wounded received resuscitation and six were 
operated on urgently. We evacuated 10 (10, 3%) patients to a level 3 hospital in Bamako for further care.

Conclusion: The experience obtained in caring of the wounded during these attacks allowed us to improve our strength in the management 
of the wounded in the war field and save life.
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Introduction
In 2013 the United Nations Council adopted Resolution 

2100 (2013) establishing the United Nations Multidimensional 
Integrated Mission for the Stabilization of Mali (MINUSMA) 
[1]. The view was to pacify the conflict that had started since 
2012. This mission constituted of military and police officers 
of many nationalities. Several types of both conventional and 
unconventional weapons were regularly used to attack the forces 
of this mission resulting in several casualties and deaths [2-4]. 
According to the International Committee of the Red Cross (ICRC), 
gunshot injuries account for 65-78.25% of injuries in conflict 
[5-7]. When these lesions were not deadly on the battlefield, the 
soldiers died secondarily by lack of proper care [8].

The United Nations health care system has been therefore 
organized into several steps with increasingly facilities care from 
battlefields to rehabilitation centers to keep the life-threatening of 
a maximum number of wounded and maintain them functional [9]. 
It was in that context, that the Togolese level 2 (TGLV2) hospital 
was deployed in the northern sector of Mali to provide emergency  

 
medical and surgical care to soldiers in this sector. These soldiers 
were often attacked while performing their duties.

This hospital was based in Kidal and was the referral facility 
for the entire northern sector. The purpose of this work was to 
describe the capabilities of TGLV2 hospital and report our surgical 
experience in the care of the wounded during two attacks against 
MINUSMA’s Kidal camp.

Materials and Methods
Framework of study

Togo Level 2’s hospital is a referral health facility in the 
northern part of Mali. Its main was to provide emergency medical 
and surgical care to soldiers engaged in the mission and to civilian 
staff of MINUSMA. Secondly, it provides medical assistance to local 
civilian population of this sector through some health actions to 
strengthen the links between members of the mission and the 
civilian population.
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The capacities and resources of the hospital
Hospital equipment

Togo Level 2 Hospital is a front-end care facility. It has 20 
beds hospital. It was able to provide resuscitation and emergency 

surgical care to causalities before there evacuation to a higher-
level hospital. For this purpose, the hospital had a resuscitation 
unit (Figure 1), an intensive care unit, an operating room, a 
radiology unit, a laboratory, and an aeromedical evacuation team 
(AMET).

Figure 1: Resuscitation room.

It had also a dental unit and a pharmacy. The hospital is 
refueled every month and has an operational autonomy of 2 
months.

a)	 The operating room (Figure 2) had two operating 
tables that can be used simultaneously when needed. The 
sterilization equipment was constituted of two autoclaves and 
two dolls.

Figure 2: Operating room TGLV2 Hospital.

b)	 The radiological unit had a fixed standard X-ray 
machine, a mobile X-ray, and two mobile ultrasounds.

c)	 The dental office had a dental chair, and a dental X-ray 
machine.
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Figure 3: Aeromedical evacuation team materials.

d)	 The AMET has two ambulances equipped for 
emergency care and several emergency kits (Figures 3).

Composition of the medical staff

The medical staff consisted of 15 doctors and 22 nurses. 
The doctors were distributed as follows: a chief medical officer, 
a deputy chief physician, two surgeons, a resuscitation doctor, an 
internist doctor, a dental surgeon, a public health doctor, a general 
practitioner, five doctors in charge of aeromedical evacuations and 
a pharmacist.

The surgical team was composed of a general surgeon, an 
orthopedic surgeon, a resuscitation doctor and six nurses (two 
anesthesiologists, two operating room nurses, two emergency 
nurses). The paramedical personal were distributed in to 
the different units of the hospital. Four nurses were assigned 
for evacuations, three for the reception of patients, three for 
hospitalizations, two at the dental office, two at the pharmacy and 
two at the laboratory.

The activities of the hospital

In addition to situation of massive influx of wounded, the 
hospital performs daily consultations, dental care and following 
of hospitalized patients. Some common surgical pathologies were 
programmed and operated. The resources of the hospital allow to 
perform:

a)	 40 patient consultations / day,

b)	 5-10 consultations and dental care / day,

c)	 10-20 hospitalizations for 7 days,

d)	 3-5 surgeries / day.

Radiological and biological examinations were also performed 
daily.

In an attack context, the wounded were evacuated from 
level 1 structures to the level 2 hospital by the medical team of 
each contingents. When the patient needed resuscitation during 

transport, our evacuation team was asked to pick up the casualties 
from the field and evacuate them to the Level 2 hospital.

Patient medical data was stored in medical records and 
archived. These data were used for the realization of some 
scientific works. Some training exercises, refresher and upgrading 
courses are given regularly to our personnel and to the personnel 
of the other contingents of the sector in order to maintain the 
operational capacity of the camp.

Type of study and period

This was a cross-sectional study focus on management of 
wounded during two attacks against MINUSMA’s Kidal camp. 
The first occurred on November 28th, 2015 made of mortar and 
rocket fire and the second occurred on February 12th, 2016 made 
of mortar fire followed by the explosion of a kamikaze car.

After each attack, all the victims were received in triage room 
where they were categorized according to their hemodynamic 
status and named as alpha (A), bravo (B) and Charli (C).

a)	 The alpha wounded regrouped those whom 
hemodynamic state was unstable and needed, in addition to 
resuscitation, an emergency surgery for their stabilization.

b)	 The wounded bravo was consisted of patients with an 
unstable hemodynamic state and stabilized by resuscitation. 
The surgical procedure can be performed after stabilization of 
the hemodynamic state.

c)	 The wounded Charli regrouped patients with stable 
hemodynamic status and benign lesions.

The interrogation of the wounded or their entourage allowed 
to collect the identity, the age, the sex, and the time of admission, 
the mode of admission. The site of the lesions was established 
after a clinical examination. The unstable wounded were admitted 
to operating room for emergency treatment. After stabilization of 
the hemodynamic state, some patients were to transfer to a higher 
level, and others were followed in our hospital according to the 
lesions of the patient and our resources.
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Results

Figure 4: Distribution by age group.

Ninety-seven wounded were identified during these two 
attacks, 37 wounded in the first attack and 60 wounded in 
the second attack. There were 92 men and 5 women. The most 
affected age group was 18 to 30 (Figure 4).

The wounded were admitted immediately after the attacks. 
Sixty-two (63.9%) wounded were admitted in the hour following 
the attack, 23 patients (23.7%) were admitted between the second 
and sixth hours, and 12 other patients (30%) were admitted 
beyond the 6th hour. The wounded were transported to TGLV2 
hospital with ambulances available in each unit of Kidal camp.

The admission of causalities of the attack at the same time 
into TGLV2 hospital created an influx of wounded. The sorting and 

categorization of the wounded allowed to manage these massive 
influxes of wounded.

A clinical examination allowed us to assess the hemodynamic 
state and consciousness of the wounded. So, we found 11 (11.4%) 
alpha, 32 (32.9%) bravo and 34 (55.7%) Charli wounded. 

We recorded a total of 212 injuries, 85 after the first attack and 
127 after the second attack. We found 173 (81.6%) limb lesions, 
18 (8.4%) thoracoabdominal lesions, 9 (4.2%) cranio-cerebral 
lesions, and 12 (5.6%) of ENT lesions (Table 1). More than half 
(60.8%) of the wounded had an associated injury. Thirty-eight 
(39.2%) wounded had one lesion.

Table 1: Distribution according to topography of lesions.

First Attack Second Attack
Total

Number Percentage (%)

Injury of limbs 64 109 173 81,6

Thorax and abdominal injuries 11 7 18 8,5

Cranio-cerebral lesions 4 5 9 4,2

ENT lesions 6 6 12 5,7

Total 85 127 212 100

Injuries concerned lower limbs in 95 (54.9%) cases and upper 
limbs in 78 (45.1%) cases. We noted a predominance of the leg 
lesions (18.5%) and thigh (14.1%) lesions on the lower limb. 
In the upper limb this predominance concerned the shoulder 
(13.1%) and the hand (12.7%).

The thoracoabdominal lesions concerned the thorax in 7 cases 
and the abdomen in 11 cases.

The radio-clinical assessment revealed 69 cases (32.5%) 

of musculo-cutaneous decay, 20 cases (9.4%) of fractures that 
were all open (Table 2). The classification of these open fractures 
according to Gustilo-Anderson noted a predominance of type IIIb 
lesions (Table 3). The thoracoabdominal lesions were penetrating 
wounds in seven cases. The remaining 11 lesions were parietal 
contusions and superficial wounds of the thoracoabdominal wall. 
The examination of the ENT sphere found 7 cases of tympanic 
rupture and 5 cases of burns of the upper airways.

Table 2: Distribution by type of injury to limbs.

  Numbers Percentage (%)

Fracture 20 11,6

Musculocutaneous decay 69 39,8
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Muscular Contusion 36 20,9

Burn 19 10,9

Sprain 7 4,1

Wound + Tendinous lesions 8 4,6

Wounds + Vascular and Nervous Lesions 9 5.2

Traumatic amputation 5 2,9

Total 173 100

Table 3: Distribution of open fractures according to the Gustilo-Anderson classification.

  Numbers Percentage (%)

Type I 1 5

Type II 2 10

Type IIIA 4 20

Type IIIB 11 55

Type IIIC 2 10

Total 20 100

Figure 5: 28-year-old soldier on resuscitation.

Table 4: Summary of operative procedures performed according to the 
lesion.

Lesions Surgical Treatment

fractures External Fixer or Immobilization 
Parage

Musculocutaneous decay trimming

Tendinous lesions Tendinoraphie

Vascular lesions revascularization

Traumatic amputation Regularization of the stump

Burn Fasciotomy, Stripping

Hemo-pneumothorax Thoracic drainage

Penetrating wound of the abdo-
men Exploratory Laparotomy

Six alpha wounded were operated emergently. The other 
injured alpha and bravo had been resuscitated as soon as they were 

admitted (Figure 5). They were operated once their hemodynamic 
state was stabilized. The procedure performed depended on 
the preoperative diagnosis and the lesions observed during the 
procedure (Table 4).

Table 5: Distribution according to the evolution of patients.

  Numbers Percentage (%)

Hospitalization 31 31,9

Care externally 50 51,6

Evacuation 10 10,3

Death 6 6,2

Total 97 100

We evacuated 10 (10, 3%) patients to a higher-level hospital at 
Bamako for further care. The other wounded were followed in our 
hospital until their wounds were healed (Table 5). Nether sequels 
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bad been noted on patient we had followed in our hospital. We 
recorded 6 (6, 18%) deaths during these two attacks.

Patients in our hospital and those who were externally followed 
received psychological support. In group therapy sessions were 
organized for all soldiers who were on the site during the attack. 

Discussion
Ninety-seven patients were identified. The most affected age 

group was 18-30. This low average age reflects the relatively 
youngness of soldiers deployed in this peacekeeping operation. 
Most of them were on their first peacekeeping mission and faced 
these attacks for the first time. Psychological support must be 
provided to these causalities to avoid post-traumatic stress [10].

We counted 92 men for 5 women. The clear predominance 
of male casualties is related to the fact that very few women are 
deployed in the conflict area. This low female representation 
in conflict theaters was noted during deployments in Iraq and 
Afghanistan [11,12].

The injuries depend on the type of explosive and the distance 
between the casualties and the center of the explosion. Explosive 
detonation causes five types of injury [13].

More than half of the wounded were admitted to the hospital 
within one hour of the attack. TGLV2 hospital is located in the 
camp, the transfer of wounded was done quickly and within less 
than 6 hours for most of the wounded. The organization of the 
system of care in different levels allowed refer of the wounded 
requiring the surgical care to the appropriate level and to preserve 
their prognosis vital.

Limbs injuries constituted 81, 6% in our study. War lesions 
are particularly violent and affect the limbs in 70% of the cases, 
are often opened and contaminated [14]. When lesions were 
caused by kamikaze explosion, the wounds of the causalities can 
be contaminated by the kamikaze’s tissues and his blood. Viral and 
sometimes bacterial infections of the kamikaze can be transmitted 
to the causalities during this exposure [15,16]. We did not find 
traces of foreign body tissue on our patients, but we cannot attest 
that some of them were not infected by the blood of the kamikaze. 

We had 81.6% of limb injuries in our study, of which 54.9% 
were in the lower limbs.

Excision and debridement were the most surgical procedures 
performed in our study. The first step in the management of 
these lesions is washing and cleaning wounds with serum and 
antiseptics after antibiotic administration. Correct debridement 
is the best way to avoid infection and gangrene of limbs [17-19].

The treatment of musculocutaneous decay consists of a wide 
excision of all necrotic tissues or doubtful vitality. Ablation of all 
foreign bodies accessible during trimming must be done. The use 
of a tourniquet allowed to avoid blood loss. It also allows a better 
tissue appreciation [20]. The wounds are left open and their closure 
is realized only secondarily after elimination of all infection signs 
[21]. Fasciotomies are performed for compartmental syndromes 
during this debridement [17].

Fractures are treated according to Orthopedic Damage 
Control principles. It consists of a temporary stabilization, in 
order to control the bleeding, to vascularize the limb and to excise 
the necrotic tissue while ensuring a resuscitation of the patient. 
The objective is to preserve the patient’s vital prognosis and then 
evacuate to a more equipped center where a final stabilization by 
external or internal fixation can be performed according to the 
cutaneous state [22-24]. The principles of treatment of closed 
fractures do not differ from those used in routine traumatology. 
After administration of analgesic, fractures are reduced and 
temporarily immobilized by a splint. Final care is provided in a 
specialized facility outside the conflict zone [25].

We recorded 10, 9% of burn lesions. The management of burn 
injuries is difficult and long, especially when associated with other 
serious lesions [8]. The patient once admitted is washed correctly 
with an antiseptic solution and then examined to determine the 
degree and surface area burned. When the burn affects more than 
2/3 of the circumference of a limb segment, a discharge incision 
is made.Burning of the face and neck can lead to considerable 
edema, sometimes impeding the permeability of the airways. A 
tracheostomy can be performed if needed.

The phlyctenes are flattened and a sterile dressing with 
antiseptic gel is carried out [26-28]. The hemorrhage from 
vascular lesions are responsible for 90% of deaths on battle 
theaters [29]. Pre-hospital care involves the use of tourniquet and 
hemostatic dressings. These techniques are taught to all soldiers. 
Vascular ligations for hemostasis are contraindicated and usually 
lead to amputations. Vascular repair performed in the context 
of damage control should be done within 2 hours of the trauma. 
The saphenous vein may serve as an autologous graft for loss of 
substances [30,31].

The traumatic amputations secondary to the explosions are 
accompanied by an important destruction and a contamination 
of the soft parts. The level of healthy tissue does not correspond 
to the seat of traumatic amputation [11, 32,]. Three levels of 
amputation had been descripted after an explosion [33]. 

Zone I represent the area closest to the seat of the explosion 
[11,13]. It is characterized by traumatic amputation of the limb, 
with extensive damage and extensive destruction of the skin, 
tendons, vessels, muscles and bones. Soft tissue lesions in this area 
are associated with significant soil contamination and explosive 
fragments under tension.

Surgical amputations performed in Zone I were considered 
unsustainable

a)	 In zone II of the injured limb, there are focal areas of 
muscle micro-laceration, associated with lacerations of small 
and large blood vessels.

b)	 The main features of the wounds in Zone III are 
avulsion of small arterioles, impaired venous return, and 
reactive changes in peripheral nerve axons.

c)	 The optimal level of surgical amputation which is 
recommended is the limit of zones II and III [32].
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d)	 Tendon and nerve damage are not repair in emergency 
in the context of damage control. It is recommended to locate 
the ends of the tendons or nerves sectioned and then fix them 
temporarily in the soft parts to avoid their retraction. Their 
repair will be secondarily performed once the wounded 
stabilized [34].

e)	 We evacuated 10, 3% of wounded to a higher-level 
structure for further care. The primary mission of a Level 2 
hospital is to provide emergency medical and surgical care. 
Once the patient has been hemodynamically stabilized and 
the emergency surgery is completed, the casualty must be 
referred to a Level 3 hospital where treatment is continued 
[16]. The patient is usually evacuated within 24 hours of 
arriving at the Level 2 Hospital. Our patients were evacuated 
to Bamako and to Dakar for some.

f)	 The mortality rate recorded during these attacks is 
low compared to that of the literature [35,36]. Emergency 
management and the rapid evacuation of the wounded to 
higher level structures may explain the low mortality rate 
recorded during these attacks.

Conclusion
The Level 2 hospital in Togo is the referral facility in northern 

Mali. Its capabilities in equipment and human resources allow to 
effectively support the wounded in the northern sector of Mali. This 
first experience as a Level 2 hospital in a peacekeeping mission 
allowed us to note a predominance of limb injuries during attacks. 
The most lethal lesions concern the head, the neck, the thorax and 
the abdomen. The emergency management of the lesions must 
be done according to the principle of damage control followed 
by the rapid evacuation of the wounded to higher level hospitals. 
Many injured had been saved by using this therapeutic strategy. 
The experience obtained in caring for the wounded during these 
attacks allowed us to improve our results in the management of 
the wounded of war. 
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