INJURIES OF BOKO HARAM INSURGENCY IN SOUTH-EAST NIGER REPUBLIC
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ABSTRACT 

Background: Currently, wounds of wars, terrorism and criminality are increasing and constitute major public health problem worldwide. 

 Aim: To present the epidemiological, clinical and therapeutic characteristics of the wounds observed during the Boko Haram (BH) insurgency in the South-east of the Republic of Niger. Methodology: This was a cross-sectional study from December 2014 to December 2016 at Diffa Regional Hospital, Diffa, Niger of individuals whose injuries were as a result of Boko Haram insurgency.

Results: In the period of this study, 573 injuries from Boko Haram insurgency were managed at the Regional Hospital at Diffa. The majority, 513(89.5%), were males while females constituted 60(10.5%) with a male/female ratio of 8.55. The mean age was 30,94(SD24,91) years (range 1 to 97 years). Civilian victims accounted for 379 (66.1%) while Nigerien soldiers accounted for 160(27.9%) and 34 (5.9%) were Boko Haram fighters. Firearms and explosives accounted for injuries in 489 (85.3%) and 7(1.2%) of patients respectively; 42 (7.3%) suffered injuries from a variety of traditional weapons. Injuries to limbs accounted for 361(63%) of cases and polytrauma in 65(11.34%). The main surgical management included wound debridement in 409 (71.4%), external bone fixation in 38 (6.6%), laparotomy in 30 (5.2%), thoracic drainage in 27 (4.7%), and major limb amputations in 13 (2.3%) cases.
Postoperative follow-up was uneventful in 460 (80.28%) of cases; there were 29 deaths, giving a mortality rate of 5.1%. Predictors of death after injuries of Boko Haram terrorism in this study included: being civilian patients (OR = 3.38 [1.15-9.85], p=0.018), injuries to head, neck, trunk or spine (OR 3.45[1.58-7.58], p= 0.001) or the presence of polytrauma on admission (OR = 17.30 [7.72-38.80], p<0.0001).

Conclusion: This study has shown that injuries sustained in Boko Haram insurgency in Niger were mainly firearm injuries and injuries from the use of traditional weapons, affecting mostly young civilian males. The part of the body most commonly involved were the extremities, with mainly soft tissue injuries. Wound debridement was the commonest surgical procedure performed and the mortality rate was 5.1%. Predictors of mortality were being civilian patients, injuries of head, neck, trunk or spine and polytrauma. The ICRC has played a major role in strengthening our hospital for the task of caring for the victims, in terms of provision of material resources and in the further training of our personnel.
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Introduction

Injuries resulting from insurgency continue to be on the rise; it is a serious public health challenge worldwide, accounting for significant physical, psychological, social and economic costs1-5. Recently, insecurity due to the use of firearms has become endemic and epidemic worldwide, leading to serious injuries and deaths which affect both military and civilian populations1,3,6-9. In Africa, the Sahelo-Saharan belt has long been an area of instability and insecurity4,8; however, violence became more pronounced in the 2000s with the birth of armed jihadist groups like Boko Haram (BH), AQIM, and MOUJAO and the consequences of the Libyan revolution 4,8-13. According to the journal of the Office for the Coordination of Humanitarian Affairs (OCHA Niger), the insurrection of the Jihadist group Boko Haram has caused the deaths of more than 25,000 people since 2009 in the Lake Chad Basin which includes the borders between Cameroon, Niger, Nigeria, and Chad. There are more than 2.5 million refugees and displaced persons, while others have witnessed horrible massacres of their loved ones14,15. More than 100,000 survivors of Boko Haram attacks in Nigeria have fled to the Diffa region in Niger Republic, bordering Nigeria; the health centers in this region are at the forefront of caring for the wounded in the conflict15. The Regional Hospital Center (CHR) of Diffa located in South-East of Niger is the regional reference hospital. This hospital, supported by the International Committee of the Red Cross (ICRC) in taking care of war victims, also receives patients from Nigeria. In Nigeria, several studies have reported injuries and socio-psychological consequences of the Boko Haram-led war4,10-12.  In Niger, clinical data related to the management of casualties from the Boko Haram conflict in the Lake Chad Basin are poorly reported. The purpose of this work was to report the epidemiological, clinical and therapeutic characteristics of injuries seen during a Boko Haram insurgency in South-East of Niger Republic over a period of two years.

Methodology

Design of the study

This was a two-year cross-sectional and retrospective study from December 2014 to December 2016 at the Diffa Regional Hospital, Diffa, Niger Republic. Diffa Regional Hospital has 2 surgeons, 2 senior technicians in anaesthesia-intensive  care, 3 senior technicians in surgery, and 7 nurses including 3 at postoperative care level and 4 in the wards. This service is involved in the management of war-wounded patients in collaboration with the emergency department, which provides screening and initial care for these patients. The service also has medical doctors, nurses and other health care workers competent in other areas of care. The State of the Republic of Niger and the ICRC have equipped the hospital with materials and consumables for the care of patients in emergency.

The International Committee of the Red Cross (ICRC) in Niger

Since the beginning of the armed conflict linked to the jihadists of Boko Haram in the Lake Chad Basin, the ICRC has contributed to the care of the war wounded and supported the health services by maintaining a surgical team supporting the  Regional Hospital of Diffa known as CHR. The participation of this non-governmental organization manifests itself not only through support in human resources but also and above all through logistical support.

Data, variables and statistical analysis

We collected information through patient records as well as emergency, operating room, resuscitation and surgical hospital records. We admitted all the patients with conflict injuries which included children and adults, civilians and military, presumed BH fighters or regular army soldiers and treated them for war injuries sustained as a result of BH insurgencies during the study period.

Data obtained included the demographic characteristics, clinical features with details of the injuries sustained, relevant investigations, surgical treatment, follow-up and outcomes.

The data obtained were recorded and analyzed using Excel and Epi-info7TM Software. Chi square tests were used to compare categorical variables. Differences were considered significant if p<0.05.

Ethical aspect

To carry out this work, we obtained ethical approval from the Faculty of Health Sciences, Abdou Moumouni University of Niamey and Diffa Regional Hospital.

Results

Characteristics of patients and lesions

During the period from December 2014 to December 2016, 573 war-injured patients were managed at Diffa Regional Hospital. Five hundred and thirteen (89.5%) were males while 60(10.5%) were females, giving a male/female ratio of 8.55:1. The mean age was 30.94 (SD24.91) years, (range of 1 to 97 years); 300(52.4%) were between 16 and 30 years old. Table 1 shows the age distribution of the patients.

There were 379 (66.1%) civilian victims; regular soldiers of Niger Republic accounted for 160(27.9%) while 34(5.9%) were Boko Haram fighters.  Firearm injuries involved 489(85.3%) patients and explosions 7(1,2%) patients; direct burns accounted for 31(5.4%) cases. Knife wounds occurred in 4(0.7%) and injuries from other traditional weapons were recorded in 42 cases (7.3%). These traditional weapons included application of a very tight tourniquet on the limb for several hours leading to ischemia and necrosis, and use of sharp objects to inflict neck wounds and mutilate the genitals).  Injuries to the limbs were found in 361 (63.0%) cases: most of these injuries were soft tissue injuries, with only 56 having fractures. Most of the fractures involved the lower limbs and most were open fractures. The distribution of injuries in the limbs, head and spine is summarised in Table 2. 

Polytrauma were recorded in 65 (11.3%) cases. Burns, abdominal and thoracic injuries were observed in 54 (9.4%), 64 (11.2%) and 57 (9.9%) patients respectively. Table 3 shows the distribution of thoraco-abdominal injuries and burns. The commonest abdominal injuries were abdominal wall wounds, followed by intestinal perforations and hepatic and mesenteric wounds. Pneumothorax/haemothorax and fractured ribs were the commonest chest injuries. All the burns were 2nd or 3rd degree ones, and most covered up to 30% of body surface.

 Organization of the Care and outcomes

Three hundred and eighty-three (66.84%) patients were admitted with hemodynamic instability and were adequately resuscitated with crystalloids and/or colloid solutions as required. Forty-eight (8.38%) patients with  hemorrhagic shock had blood transfusions. 
Surgical procedures were performed under general anesthesia in 519 (90.6%) patients, spinal anesthesia in 22 (3.8%) patients and local anesthesia  in 32(5.6%). In 53 patients, the management was effective in  a single-stage procedure,  while a 2-stage procedure was required  in 269(46.9%) patients. Three or more surgical procedures were performed for 155 patients at different times.

Wound debridement was the most common surgical procedure performed, in 409(71.4%)  cases. Other surgical procedures were laparotomy in 30 cases (5.2%), use of external bone fixator in 38 cases (6.6%), thoracic drainage in 27 cases (4.7%), and major limb amputations in 13 cases (2.3%). Table 4 summarizes the overall management of these patients.

Follow-up was uneventful in 460(80.3%). Thirty-two patients had post-operative anaemia, 30 had surgical site infections, 18 had neurological deficits and 4 had pneumonia. 

There were 29 deaths, giving a mortality rate of 5.1%. Eighteen (62.1%) of these had had multiple injuries, 5 (17.2%) had had craniofacial wounds, 3 (10.3%) thoracic wounds, 2 (6.9%) abdominal wounds and one (3.5%) severe burns.

The occurrence of death was analysed by age, sex, combatant status of the patient, and multiplicity of injuries (single injury in a segment of the body or multiple injuries). Table 5 summarizes the results. Civilians were more than three times more likely to have died from their wounds when compared to combatants (OR 3.35[1.15-9.78], p=0.018); patients who had multiple injuries (polytrauma) were more than seventeen times more likely to have died from their wounds when compared to those who had single injuries (OR 17.30 [7.72-38.80] p<0.0001). Also, injuries involving the head, neck, trunk or spine were more than three times more likely to be associated with deaths than injuries to the limbs (OR 3.45 [1.58-7.58], p= 0.001). There was no significant difference in death rates between males and females, and neither was there any significant difference in death rates between those who were older than 45 years compared to those 45 years or younger. 
Discussion

Since the advent of terrorism in the world, the characteristics of war have changed, the pattern of a confrontation between two regular armies having been replaced by guerrilla-type actions. It is a so-called "asymmetric" conflict, that is to say, one led by a relatively weaker force against a stronger force, using terrorist actions at the cost of significant collateral losses to the region’s civilian population3,6,16-19. This new way of fighting that has spread on a global scale imposes on medical practice a new way of dealing with these new types of wounded individuals who are mostly collateral victims1,6,10,19-24.

In Niger, the Sahelo-Saharan strip has long been a zone of instability and insecurity. This insecurity reached its peak in the 2000s following the onset of the war against the jihadists of Boko Haram (BK). In this study, 573 patients were managed at Diffa Regional Hospital. This two-year study allowed us to understand the new way of fighting. The main characteristics were the young age of the injured patients (more than half, 52.4%, were 30 years old or younger), the predominance of the male sex (89.5%) and civilian victims being more numerous (66.1%). Male predominance and young age of patients have been reported in several studies of injuries in combat areas 8,9,17,25. A study from north-eastern Nigeria reported proportion of males to be 91.3%, a little higher than what was found in the present study; that study also found that most of their patients, 59.4%, were within the 21-40 age group4. In a study of gunshot injuries in Libya the proportion of males was over 95%, and patients aged 18-35 years formed 73.2% of cases9. The civilian population being more commonly affected corroborates the findings of the study from north-eastern Nigeria, although they reported a much higher proportion of 85.4%4. This situation is explained by the deliberate choice of Boko Haram combatants to attack the civilian population, mainly young people4,11-13. 

Gunshot injuries being predominantly more common than injuries from explosives is again consistent with the findings from north-eastern Nigeria4, in which gunshot wounds were found in 91.8% and bomb blast injuries in 6.7% cases. In a systematic review of battle casualties from NATO coalition forces in Iraq and Afghanistan, Hoencamp al16 reported that 72% were from explosions and 18% gunshots, very much different from this study’s findings. In various studies from Afghanistan the main reported mechanism of war injury was explosion, with the typical use of improvised explosive agents against civilian and military populations by jihadists19,25,26. 

It may be pointed out that in the study of Hoffmann et al25, which included only military patients, explosions accounted for 60.7% and gunshots for 27.8%. It is significant to note that the use of traditional weapons was the second most common mechanism of injury after firearms, in 7.3% of cases, much higher than the 1.2% whose injuries resulted from explosives. The Boko Haram terrorists employed specific procedures that involved use of tourniquets on the limbs, and the use of sharp object to inflict neck wounds and mutilate the genitals of some victims. The use of these traditional weapons is not mentioned in the study from north-eastern Nigeria4. The much lower incidence of the use of explosives and the more common use of traditional weapons in this study when compared to the north-eastern Nigeria study may suggest differences in the strategies used in the two fields of operation by the Boko Haram organisation. 

In our series, the extremities were most commonly affected, in 63%, followed by trunk injury (chest and abdominal) in 21.1% cases. Many studies have reported the prevalence of war injuries involving the extremities and torso5,9. In the study from north-eastern Nigeria, the extremities were the most commonly affected, in 54.8%, followed by the torso in 31.6%4, whereas in Libya 68% of the injuries involved the extremeties and 20.3% the torso9. The findings in the present study in this regard are consistent with what have been reported elsewhere. However, Smith et al7, in a study of the profile of wounding in civilian public mass shooting fatalities in the USA, described predominance of gunshot wounds to the head and the chest in 58%, with only 20% involving the extremities. 

The care of these wounded victims requires an understanding of ethics because it is sometimes a mass casualty situation that requires an efficient triage system23,24. War is the most terrible of all diseases. Pirogoff, the great military surgeon of Imperial Russia, called war "a traumatic epidemic." It affects the mind and spirit of individuals and of entire nations and races24. The management of these types of patients is a real challenge for surgeons working in hospitals with limited resources 4,5,11,20,27,28. Thus, since the beginning of this conflict, the ICRC has helped to take care of the war wounded and has supported the health services by maintaining a surgical team to support the existing team at Diffa Regional Hospital. At the Diffa hospital, all emergency surgical procedures are performed by general surgeons, who have received additional training in the management of the war wounded. Wound debridement was the commonest procedure performed, most likely due to the fact that most of the injuries were to soft tissues in the extremities. In the study by Dabkana et al4, few of the patients had surgery including laparotomies, amputations, wound debridement and  neck wound repairs. In the Libyan study9, orthopedic procedures were performed in 68.9% of limb injuries (upper and lower), as bone trauma was more common. General surgeons have been confronted with a variety of situations, including injuries to limbs, abdomen, thorax, and many other sites. However, epidemiological studies clearly show that combat wounds differ from those encountered in civilian practice to the point where even experienced surgeons are often unable to comment on the true extent of tissue damage22,29-31. 

In this study, post-operative follow-up was uneventful in 80.3%. The fatality rate of 5.1% is much lower than the 13.3% reported in Afghanistan25, probably related to the use of more powerful weapons of war in Afghanistan, and the 8.4% reported from north-eastern Nigeria4. It is however, consistent with the 5.6% reported from Libya9.

The severity of these injuries results from both the degree of tissue damage and the structures that may have been injured; thus the severity will depend not only on the size but also the exact location of the injuries. Most studies have shown the occurrence of infectious complications in the management of war-related injuries linked to the very nature of their causal mechanism. The presence of necrosis, clots, and foreign bodies were factors favoring infections as well as the contamination of wounds by cutaneous germs7,17,18,22,28-31.  

This study reports the experience of the management of war injuries at Diffa Regional Hospital, and demonstrates the effect of strengthening the technical expertise in our hospital. Although equipment and consumables must be made available, staff must also have specific and continuous training on the sorting and treatment of the war-wounded. 

Limitation: This study did not include victims who may have died before arrival in hospital. It is therefore possible that the mortality rate has been underestimated. 

Conclusion

This study has shown that injuries sustained in Boko Haram insurgency in Niger were mainly firearm injuries and injuries from the use of traditional weapons, affecting mostly young civilian males. The part of the body most commonly involved were the extremities, with mainly soft tissue injuries. Wound debridement was the commonest surgical procedure performed and the mortality rate was 5.1%. Predictors of mortality were being civilian patients, polytrauma, or sustaining injury to the head, neck, trunk or spine. The ICRC has played a major role in strengthening our hospital, for the task of caring for the victims, in terms of provision of material resources and in further training of our personnel.
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Table 1: Distribution of age
	Age distribution (Years)
	Number
	%

	≤15
	41
	7.16

	16-20
	44
	7.68

	21-25
	125
	21.82

	26-30
	90
	15.71

	31-35
	59
	10.30

	36-40
	49
	8.55

	41-45
	57
	9.95

	46-50
	70
	12.22

	        Above 50
	38
	6.63

	Total
	573
	100


Table 2: Distribution of injuries in the limbs, head and spine.
	Injuries  
	Number (%)

	Limb injuries
	361 (63)

	Without fracture
	305

	With fracture
	56

	Site of fracture
	

	Lower limb
	33

	Upper limb
	19

	 Multiple fractures
	  4

	Type of fracture
	

	Open fracture 
	53

	Closed fracture
	3

	Head injuries
	41 (7.2)

	Parietal-temporal wounds
	24

	Maxillofacial wounds
	14

	Extradural hematoma
	2

	Ocular injury
	1

	Spinal and back injuries
	38 (6.6)

	Lumbosacral wound
	14

	Dorsal spine injury
	18

	Lumbosacral fracture
	6


Table 3: Distribution of thoracic and abdominal lesions and burns.
	Injuries  
	Number (%)

	Abdominal lesions
	64 (11.2)

	Intestinal perforation
	19

	Hepatobiliary wounds
	6

	Mesenteric wounds
	6

	Abdominal wall wounds
	26

	Splenic injury
	3

	Renal  contusion
	2

	Inguino–scrotal injuries
	2

	Chest trauma
	57 (9.9)

	Hemothorax and/or Pneumothorax
	27

	Soft Tissue  wounds
	5

	Rib fractures
	22

	Diaphragmatic rupture
	2

	Sternum fracture
	1

	Burns 
	54 (9.4)

	2nd degree
	29

	3rd degree
	25

	Burnt body surface <10%
	20

	· 10 to 30%
	23

	· >30%
	11


Table 4: Distribution of patients according to operations performed (n=573)
	Surgical procedures
	
	Number (%)

	Wound debridement 
	
	409 (71.4)

	Laparotomy
	
	30 (5.2)

	Small Bowel resection
	
	8

	Hemicolectomy
	
	1

	Ileostomy
	
	6

	Colostomy
	
	4

	Splenectomy 
	
	2

	Cholecystectomy 
	
	2

	Partial hepatectomy
	
	1

	Tissue Repair and haemostatic surgery for abdominal trauma
	
	6

	Chest drainage
	
	27 (4.7)

	Thoracotomy
	
	2 (0.34)

	External Fixator
	
	38 (6.6)

	Splint casts
	
	30 (5.2)

	Fractured limb traction
	
	15 (2.6)

	Amputation
	
	13 (2.3)

	Unilateral lower limb
	
	7

	Bilateral lower limb
	
	1

	Unilateral upper limb
	
	5

	Laminectomy
	
	5 (0.87)

	Craniotomy 
	
	2 (0.34)

	Orchidectomy
	
	2 (0.34)


Table 5: Predictive factors of mortality
	Variables
	Number Survived
	Number Died
	OR (95% CI)              p-value

	Age (years)
	
	
	

	≤45 years
	465 (94.7%)
	26 (5.3%)
	1.47[0.43-4.98]              0.61

	> 45 years
	 79 (96.3%)
	3 (3.7%)
	

	Sex 
	
	
	

	Male 
	486 (89.5%)
	27 (5.26%)
	2.02[0.47-8.69]              0.41

	Female 
	68 (10.5%)
	2 (3.3%)
	

	Location of injuries
	
	
	

	Head-neck-trunk-spine injuries
	193 (91.04%)
	19 (8.96%)
	3.45 [1.58-7.58]           0.001

	Limb injuries
	351 (97.23%)
	10 (2.77%)
	

	Patient status
	
	
	

	Civilians
	354 (93.4%)
	25 (6.6%)
	3.35 [1.15-9.78]           0.018

	Combatants
	190 (97.9%)
	4 (2.1)
	

	Number of injuries
	
	
	

	≥2
	 47 (72.3%)
	18 (27.7%)
	17.30[7.72-38.80]    <0.0001

	<2
	497 (97.8%)
	11 (2.2)
	


CI – Confidence Interval  

Combatants – regular soldiers of the National army of Niger and fighters belonging to the Boko Haram group.
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