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1. Introduction
he incidence of trauma has increased dramatically worldwide due to the rapid development of the motor vehicles and the rising rate of violence , which it impose a great challenge on the general surgeon to recognize and treat those patients . Most persons, who experience torso trauma, whether blunt or penetrating, sustain some degree of associated injury to the chest. Thoracic injuries are a primary or contributing cause of death in nearly half of all cases of torso trauma [1]. Thoracic trauma is responsible for over 70 per cent of all deaths following road traffic accidents. Blunt trauma to the chest in isolation is fatal in 10 per cent of cases, rising to 30 per cent if other injuries are present [1]. The majority of chest injuries are confined to the thoracic cage. These consist of rib fractures with underlying pulmonary contusion, haemothorax, or pneumothorax, which can usually be dealt with simply and effectively by chest drain insertion and fluid restriction [2].Advanced Trauma life support (ATLS) protocol forms the bedrock for the assessment and treatment prioritization of these patients. Which will lead to diagnoses of the twelve major life threatening injuries, may be encountered in victims of thoracic trauma. Six of them must be rapidly diagnosed and swiftly treated within the time frame of the primary survey because they have the potential to cause death (Lethal six) [3].They include Airway obstruction, Tension Pneumothorax, Flail chest, cardiac tamponade, Open Pneumothorax and Massive haemothorax. The other six are unspecific, delayed, or obscured by other injuries and may actually be overlooked until they reveal themselves by late onset complications (hidden six). These are tracheobronchial disruption, pulmonary contusion, Traumatic disruption of the aorta, blunt cardiac injury, esophageal perforation and diaphragmatic tear [3]. Pulmonary injuries requiring thoracotomy are uncommon even in busy urban trauma centers. Simpler surgical techniques are frequently used for their management. Stapled pulmonary tractotomy has become the most frequently used lung sparing technique, and can manage 85% of all pulmonary injuries requiring surgical interventions. Despite recent advances, pulmonary injuries requiring resective procedures are marked by high morbidity and mortality.Blunt thoracic trauma can result in significant morbidity in injured patients. Both chest wall and the Intrathoracic visceral injuries can lead to life-threatening complications if not anticipated and treated. Pain control, aggressive pulmonary toilet, and mechanical ventilation when necessary are the mainstays of supportive treatment. The elderly with blunt chest trauma are especially at risk for pulmonary deterioration in the several days post injury and should be monitored carefully regardless of their initial presentation. Blunt : Results : 150 with various forms of chest injuries were managed 54.7% were males and 45.3% females. Mean age of patient was 27.41 years. The common cause of injuries road traffic accident 73% While 14 % are involved in attacks and 8% stab wounds, 4% sustained trauma from falls and 0.7% was a gunshots. All patients had chest radiographs .The commonest abnormal findings were rib fractures 56.7%, haemothorax 14.7%, pneumo-haemothorax 14%, pneumothorax 11.3%. Main modality of treatment was conservative (58.7%) and 41.3% required tube thoracostomy. The commonest extrathoracic associated injuries were limb fractures 37.3%, head and neck injuries 13.3%, 2.7% in the pelvis, The overall mortality rate was 2.1%.
thoracic trauma is also a marker for associated injuries, including severe head and abdominal injuries [7-45].Rib fractures were the commonest specific thoracic injury. The diagnosis of rib fracture was both clinical and radiological, since the routine chest radiograph has only a sensitivity of only 20-50% in detecting rib fractures and chrondral rib fractures are almost always invisible on chest radiograph unless the fractures involves a strongly calcified cartilage. Clinical diagnosis was based on the findings of pain on breathing, localized tenderness and presence of bony crepitus. Studies have shown that Ultrasound scan has a higher sensitivity than plain chest radiograph in detecting rib fractures while others have shown it is either equally sensitive or slightly better [8]. This is an observational prospective analytical study hospital based study, conducted at Omdurman Teaching Hospital. The study population was composed of male and female patients who sustained chest trauma in the period May.2013 April.2014. A total number of 150 patients were included with the use of predesigned and pretested structured questionnaire. Non probability sampling including all patients admitted in the emergency department during the allocated period of study. Data analysis by using SPSS version 22.The percentage was calculated and chi-square test was used for the analysis. Test of significance was analytically accepted and P value0.000. Ethical clearance and approval for conducting this study was obtained from the ethical committee of Omdurman Teaching Hospital. Informed verbal consent was obtained from the patients participating in this study after full explanation of the study objectives.
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Figure 2. Table 1 :
1		Gender	
	Age in years	Male	Female	Total
	0 -0-10	3	2	5
	10 11--20	23	19	42
	20 21--30	31	23	54
	30 31-40	15	12	27
	40 > 50	10	12	22
	Total	82	68	150




Figure 3. Table 2 :
2	Mode of trauma	Frequency	Percent
	Road traffic accidents	110	73.3
	Attacks	021	14.0
	Stab	012	8.00
	Fall	006	4.00
	Gunshot	001	0.7
	Total	150	100.0




Figure 4. Table 3 :
3	period of May 2013 to April 2014
	Diagnosis	Frequency Percent
	Rib fractures	85	56.7
	Haemothorax	22	14.7
	Haemopneumothorax	21	14.0
	Pneumothorax	17	11.3
	Flail chest	02	01.3
	Lung contusion	02	01.3
	Diaphragmatic injury	01	00.7
	Total	150	100.0




Figure 5. Table 4 :
4	Duration in days Frequency	Percent
	<3	18	12.0
	3-7	72	48.0
	8-14	9	6.0
	> 14	2	1.3
	No admission	49	32.7
	Total	150	100.0




Figure 6. Table 5 :
5	Diagnosis		Outcome		Total
		Uneventful Death Complications	
	Rib fracture	62.6% 00.0%	18.8%	56.7%
	Pneumothorax	09.9	00.0	25.0	11.3
	Haemothorax	14.5	66.7	06.3	14.7
	Haemopneumothorax	10.7	33.3	37.5	14.0
	Flail chest	00.8	00.0	06.3	01.3
	Lung contusion	01.5	00.0	00.0	01.3
	Diaphragmatic injury	00.0	00.0	06.3	00.7
	Total	87.3	002	10.7	100%




Figure 7. Table 6 :
6	associate		Outcome	
	d injuries				
		Uneventfu	Deat	Complication	
		l	h	s	Total
	Bowel injury	04.6% 0.00%	37.5%	8.0%
	Diaphragm	0.00	0.00	06.3	00.7
	Liver	0.00	0.00	06.3	00.7
	Spleen	01.5	0.00	31.3	04.7
	Soft tissue injury	09.9	33.3	06.3	10.0
	Extradural hematoma	02.3	0.00	06.3	02.7
	Extremities fractures	54.2	66.7	06.3	49.3
	Pelvis injury	02.3	0.00	0.00	02.0
	No other organs involved	25.2	0.00	0.00	22.0
	Total	100	100	100	100.0 %
	P value 0.000				
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3. Results
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During the study period a total of 150 were included in this study 54.7% (n=82) were males and 45.3% (n=68) were females with a male to female ratio of 2.5 : 2.1 , The age ranged from 4 ????? 80 years with a mean age of 27.41(SD ± 13.5 years) Most of the patients were in the third decade of life (Table 1)..Majority of the patients 73% (n=110) were involved in road traffic accident 37.3% (n=56) were either driver or occupant and 36% (n=54) were pedestrians.
While 14 % (n=21) are involved in attacks and 8% (n=12) in stab wounds, 4% (n=6) sustained trauma from falls and 0.7% (n=1) was a gunshot (Table 2).
26.7% (n= 40) of the cases were isolated thoracic injuries while 73.3% (n=110) were multiple injuries , 37.3% (n= 56) the injuries included the extremities, 19.3% (n=29) in the abdomen, 13.3% (n=20) were in the head and neck ,the head was 9.3% (n=14) while the neck 4% (n=6), 2.7% (n=4) the pelvis was involved and 0.7% (n=1) had injury to the spine.
94.7% (n=142) presented to the hospital in the time period of 1to 6 hours, while 4% (n=6) presented in less than one hour and 1.3% (n=2) presented in more than six hours (Figure 1).
Most of the were clinically stable 61.3% (n=92), while 26.7% (n=40) experienced Dyspnea and 12% (n=18) were shock, no patient reported as cyanosed at the time of presentation.
Chest x-ray was the main modality of investigation 88.7% (n=133), 8.7% (n=13) had CT scan and ultrasound was done for 2.7% (n= 4) at the emergency room, no patient had ABG in the ER .Patients diagnosed as rib fractures were 56.7% (n=85), while 14.7% (n=22) as haemothorax, 14.0% (n=21) as haemo-pneumothorax, 11.3 % (n=17) as pneumothorax, 1.3% (n=2) had flail chest, 1.3 %(n=2) as lung contusion, 0.7% (n=1) as diaphragmatic injury, no cardiac , major vessels or oesophageal injury were reported (Table 3). Conservative treatment was the main modality 58.7% (n=88) while 41.3% (n=62) underwent chest tube insertion, 58.% (n=36) of them the chest tube was on the right , 40.4% (n=25) was on the left side and 1.6 % (n=1) was bilateral.
The durations of the chest tube from two days in which was 37% (n=23), stayed for 3days 46.8% (n=29) and 14.5%(n=9) the chest tube stayed for 4 days and 1(1.6%) patient the chest tube stayed for 5 days which was due Dyspnea following the clamping of the chest for trial of removal in which the treating doctor chose to leave for consultation with his senior (Figure 2).
The admissions 61.3% (n=92) were admitted to the general ward while 32.7 (n= 49) who had uncomplicated chest trauma were discharged home after necessary investigations, treatment and 6 hours observation in the accident and emergency department ,3.3% (n=5) were admitted to the ICU and 2.7% (n=4) to the HDU.
The duration of hospital stay was 12% (n=18) stayed less than 3 days while 48%(n= 72) stayed between 3 to7 days ,6% (n=9) stayed for 8 to 14 days 
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4. Patient and Methods
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Only 1.3% (n=2) required a hospital stay of more than 2 weeks (Table 4).
Of the 150 patients 87.3 %( n= 131) had uneventful course while 10.7% (n=16) developed complications and 3 deaths accounted for 2%. The complication which were 3.3% (n= 5) developed pneumonia, 3.3% (n=5) had non-functioning chest tube, 2.7% (n=4) developed surgical emphysema ,2% (n=3) had sepsis and 1.3% (n=2) developed wound infections.
Those who sustained rib fracture 62.6% (n=82) 18.8% of them developed complications while those with Haemopneumothorax 35.1% (n=46) 6.5 % died and 23.9% developed complications, 6.3% of patients with flail chest or diaphragmatic injuries developed complications (Table 5).
The highest rate of complications was noticed in patients with associated abdominal injuries as bowel injury 37.1% and spleen 31.3% , while the mortality was high in patients who suffered from extremities fractures 66.7% which was found to be statistically significant P value 0.000 (Table 6).
The causes of death were as follows one patient developed pulmonary embolism, one died from septicaemia and one patient had brain death IV.
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5. Discussion
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The study included 150 cases presented chest injuries with male predomance of 54.7% and it is consistent with other studies & the female population was 45.3% which showed higher incidence than other studies . (9,10,11,12) The most affected age group was those in the third decade of life 36% followed by teen agers 28% and it is consistent with all the studies reviewed.
Motor vehicle accident was the main cause of chest injuries 73% which similar to results in other studies (8)(9)(10)(11)(12)(13)(14)(15)(16)(17)(18)(19) In contrast to two studies done Ali,Gali (10) and Maxwell et,al. (11) Found that penetrating trauma was the main cause of injuries 61.5% and 77% respectively.
Rib fracture was the most commonly encountered clinical type of chest injury 56.7% It has also been reported as the commonest chest injury which is lower in comparison with Muhammad Saaiq (12) but higher to Monafisha K Lema (13) 20.7%, Massaga (14) 42.9%, Kesieme (7) 49.3%, followed by haemothorax and Haemopneumothorax of 14% and 14.7% respectively which is lower than A Adem (15) as haemothorax 23.6% and Haemopneumothorax 66.7% . Misaun, et al. (16) revealed that chest wall contusion was the commonest clinical type of chest injury, This was followed by Haemopneumothorax with the assumption that most of the rib fractures are associated with pleural or vascular injury due to their anatomical relations.  P value 0.000
The most commonly associated injury in this series is extremity injury 37.3%which is higher than Massaga (14)25.2% , A Adem A ,et al. (15) 5,6% and Misauno ,et al. (16) 19.4%. head injuries were 19% This lower than Monafisha K Lema (13) 33.3%, while Massaga and Misauno ,et al, 21.8%,16.3% respectively studies lies within same range (14,16) and higher than Adem A,et al. (15) 4.2% and Mohamed N. Albadani (17) 5.4%. Abdominal injuries was 6% which is similar to A Adem (15) 5.6 and Hanafi (18) 5% but significantly lower than Misauno ,et al . (16) 12.2% and massaga (14) 16.8% and Mohamed N. Albadani (17) 10.7%.
The time of reporting to the hospital 94.7% were the in the time period of 1-6 hours while 4% did presented in less than hour and 1.3% presented after 6 hours which is comparable with result of Mohan Atri ,et al. as he found 75.8% of his cases presented in the first 4 hours (19) .
61.3% presented were heamodynamically stable while 26.7% were having Dyspnea and 12% presented with shock.
The majority of the patients (58.7%) were managed conservatively by observation analgesia and oral antibiotics 41.3% received management by chest tube one patient had a bilateral chest tube due to bilateral Haemopneumothorax , compared to Mohan Atri ,et al. chest tube was done in 48.4% patients, while in Mohamed N. Albadani 71.5% , HZ Ashraf ,et al. 41.38% were successfully managed by chest tube, the duration of the chest tube ranged from 2-5 days With mean duration of 2.9 days (17,19,20).
The complication rate is 10.7% which is low in comparison to Mohammed N.Albadani who had complication rate of 20%, Baily Rc has 30% while F.A Massaga who find rate of 32.9%, the complication rate depends on many factors the type and the severity of the injury the associated body part involved and the duration of the chest tube stays as it as linear relationship with complication rate (14,17,21) .
The total mortality was 2% which comparable with to Misauno 4.5%, Mohan Atri ,et al. 5%, Kesieme EB ,et al. 9.9% , Umer M. Tariq ,et al. 3.1% this low mortality may contributed to the fact that the majority of the patient did not suffer from severe trauma and the status of other organ involved (7.16,19,21) .  
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Chest trauma is an important public health problem accounting for a substantial proportion of all trauma admissions at Omdurman teaching hospital, the pattern of chest trauma and its management was almost similar to many series although the female incidence showed to be higher than other series.
Road traffic accident continues to be the major etiological factor for chest injuries and the commonly affected victims are young adult males in their productive and reproductive age group.
The majority of the chest traumas are successfully managed by tube Thoracotomy and supportive measures as well. Other organs or systems should be carefully assessed for associated injuries or damages.
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