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ABSTRACT

Objective: To evaluate the efficacy and utility of abdominal ultrasonography in the initial assessment of patients with blunt abdominal trauma.

Methodology: this prospective observational study was done in the surgical department of Lady Reading Hospital, Peshawar. Study duration was one year. All those patients above 13 years of age, who presented to the emergency department with bunt abdominal trauma and who were haemodynamically stable were subjected to intra departmental abdominal sonography by an experienced operator. Findings like presence of free fluid in the peritoneal cavity and indications of other injuries were taken into account. All such patients later underwent emergency laparotomy. Findings at laparotomy were recorded and compared with findings of abdominal ultrasonography. Sensitivity and specificity as well as positive and negative predictive values of abdominal sonography were obtained and a conclusion drawn.

Results: a total of 80 patients were included in the study. Male to female ratio was 6.2:1. The most common age group affected was 31-40 years. Road traffic accidents were found to be the most common mode of blunt abdominal trauma, present in 39 (48.75%) cases. Abdominal ultrasonography was performed in all patients. Free fluid/ Haemoperitoneum was detected in 36 (45%) patients while injury to solid organs like liver, spleen and kidneys was documented in 18 (22.5%) patients. All patients underwent emergency exploratory laparotomy where haemoperitoneum was found in 42 (52.5%) cases, while solid organ injuries were encountered in 41 (51.25%) patients. In 7 (8.75) patients, no intra-abdominal injury was found. US was found to have sensitivity of 85.7% and specificity of 100% for free intra-peritoneal fluid. While its sensitivity for solid organ injuries was 43.9% with specificity of 100%.

Conclusions: Abdominal sonography in experienced hands can prove to be a useful tool in the assessment of patients with blunt abdominal trauma especially when other modalities like CT are either not available or cannot be performed.
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INTRODUCTION

Currently, trauma is the most common cause of death in the age group of 15-45 years.1 Blunt trauma accounts for 80–90 % of the trauma seen in most civilian trauma centers.2 Abdomen is the third most frequently injured region with injuries requiring surgery.3 Significant abdominal trauma is present in 12-15 % of such patients and usually occurs in association with multi- system injury.2


Although laparotomy is required in only 30–40 % of patients with blunt abdominal trauma, the importance of timely evaluation and surgical intervention is highlighted by the fact that the majority of preventable deaths after blunt trauma is due to either undetected abdominal injury, or under-appreciation of the severity of abdominal injury. 4

Thus prompt and rapid diagnosis and treatment of abdominal injury is an important factor in decreasing preventable death in patients with blunt abdominal trauma.5

Blunt abdominal trauma frequently poses a clinical challenge for the surgeons as physical findings may be unreliable because of decreased patient consciousness, neurologic deﬁcit, medication, or other associated injuries and it does not always provide enough information about the extent of abdominal injuries. Therefore, a diagnostic tool is needed that rapidly and reliably determines the presence or absence of intra-abdominal injuries6-8. Available diagnostic techniques include diagnostic peritoneal lavage, sonography, and CT. 


Ultrasonography for blunt abdominal trauma was first described in 19719 and it is currently the primary screening examination for blunt abdominal trauma in most trauma centers of Europe 10 and Asia 11 and in some centers in the United States 12. Its main application is the detection of free abdominal fluid, and it plays an important role in the evaluation of pleural and pericardial fluid.13

Abdominal ultrasonography offers several advantages over other modalities. US is relatively inexpensive, can be performed rapidly and with a mobile unit in the trauma resuscitation room, and is noninvasive. 13 US can be performed at the bed side and directly integrated with patient resuscitation. These advantages make US particularly suitable for screening hemodynamically unstable patients with blunt abdominal trauma, in whom CT may be problematic or contraindicated.14


Sensitivities of 63%–99% and accuracies of 85%–99% have been reported 10,12,15 with most investigators emphasizing the detection of free fluid in the peritoneal cavity as the most important factor in screening for abdominal injury.16


In a country like ours, where resources are limited with lack of sophisticated means, the relatively inexpensive ultrasonography can be considered as a first line imaging method for the evaluation of patients with blunt abdominal trauma.


The objective of this study is to evaluate the utility of Ultrasonography in the initial assessment and its impact on the management and outcome in patients with blunt abdominal trauma.

MATERIAL AND METHODS

This prospective study was carried out at department of surgery, Lady Reading Hospital Peshawar from 1st September, 2011 to 30th August, 2012. All patients presenting with blunt abdominal trauma to the emergency department were received and first clinically evaluated by the surgical team. Those patients who were haemodynamically unstable with clear signs of massive intra-abdominal bleeding were excluded from the study and immediately transferred to operation theater for laparotomy. Those patients who were haemodynamically stable and suspected of having intra-abdominal injuries were included in the study. After employing initial resuscitative measures, these patients were sent to the intra departmental imaging section where sonography of the abdomen was carried out by a senior member of the radiology department looking for free intra-peritoneal fluid and solid organ injuries. All these patients included in the study underwent laparotomy. Findings of sonography were compared with those at laparotomy and recorded on a designated proforma. Results were compiled at the end of study and sensitivity and specificity as well as positive and negative predictive values were calculated.

RESULTS

Study period was one year, from 1st September, 2011 to 30th August, 2012. A total of 80 patients with blunt abdominal injury were included in the study. Sixty nine patients were male and 11 female with a male to female ratio of 6.2:1 (Figure No.1 ).

Figure 1: Gender distribution
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Figure 2: Age distribution
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Figure 3: Mode of trauma
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Age ranged from 14 years to 69 years. Age group most commonly affected was 31-40 years (Figure No. 2). Road traffic accidents were the most common mode of injury, found in 39 (48.75%) patients (Figure No. 3). 


Abdominal ultrasonography was done in all patients as initial assessment imaging tool. Presence of free intra-peritoneal fluid was detected in 36 (48.75%) cases. Liver laceration was detected in 12 (15%) cases while splenic injury was found in 4 (5%) patients. In 2 (2.5%) patients evidence of renal injury was found with detection of perinephric haematoma. Retroperitoneal haematoma was found in 8 (10%) cases. Ultrasonography was found normal in 28 (35%) patients. 


All patients underwent exploratory laparotomy in the emergency department. Haemoperitoneum was found in 42 (52.5%) patients. Laceration of the liver was encountered in 20 (25%) cases while splenic laceration was found in 11 (13.75%). Only mesenteric injury was found in 8 (10%) cases. Renal injury with different grades was found in 7 (8.75%) patients; while in 15 cases (18.75%) retroperitoneal haematoma was encountered out of which 8 patients had fracture of the pelvic bone. 

Table 1: Findings of abdominal ultrasonography and laparotomy.

	
	Haemoperitoneum
	liver
	spleen
	kidney
	Retroperitoneal haematoma
	Hollow viscus injury
	Mesenteric injury
	Negative 

	US findings 
	36
	12
	4
	2
	8
	0
	0
	28

	Laparotomy findings
	42
	20
	11
	7
	15
	9
	8
	7



Hollow viscus (stomach, duodenum, small and large bowel) injury was found in 9 (11.25%) patients. In 7 (8.75%) no intraperitoneal injury was discovered on laparotomy.


Based on the above findings, abdominal ultrasonography was found to have a sensitivity of 85.7% and specificity of 100% and a positive predictive value of 100% for detection of free fluid/Haemoperitoneum in patients with blunt abdominal trauma. For solid organ injuries like liver, spleen and kidneys, sensitivity was found to be 43.9% and specificity of 100% with a positive predictive value of 100% and a negative predictive value of 23.3%.

DISCUSSION

Trauma is the leading cause of death in the United States in persons younger than 45 year.17 10% of these fatalities are attributable to abdominal injury.18,19 Feltis concluded that the mortality rate increased with delays in diagnosis and treatment.20 Swift recognition of intra-abdominal injury with prompt and appropriate laparotomy has become the goal of trauma care. Rapid diagnosis and treatment of abdominal injury is an important step to prevent death in blunt abdominal trauma patients. 


Evaluation of patients who have sustained blunt abdominal trauma frequently pose a significant challenge even to the most experienced surgeon. The extent of injuries may range from minor, single-system injury to extensive, multi-system trauma. Clinical abdominal examination is frequently inaccurate for the assessment of the blunt abdominal trauma patients since there are often distracting injuries, altered levels of consciousness, nonspecific signs and symptom.3 Moreover there are large differences in individual patient reactions to intra-abdominal injury.7 The accuracy of the clinical diagnosis of blunt abdominal injury varies between 47% and 87%.21-23 23-36% of intra-abdominal trauma patients do not reveal any significant signs of peritoneal irritation. 


The most important diagnostic tools available for the assessment and evaluation of patients with blunt abdominal trauma have been CT scan, diagnostic peritoneal lavage and ultrasonography.


CT is the gold standard technique in the assessment of trauma patients because it is panoramic and highly sensitive compared with sonography.23,24 CT is more accurate than US for detecting injury in patients with blunt abdominal trauma and delineates injury grade and extent more precisely. Consequently, CT is the favored screening examination in most trauma centers in the United States.14 


However, in a setup like ours, CT facility is not always available in the emergency department especially for patients presenting in late hours of the night.


DPL has been used as a surgical tool for the diagnosis of haemoperitoneum since 1965.25 Despite the substantial improvement in DPL technique and equipment, it remains an invasive procedure that carries a 1.0%–9.5% complication rate.26,27These complications include bowel perforation, bladder penetration, vascular laceration, and wound complications. Also, the interpretation of DPL results is not standardized. It is contraindicated in some patients (e.g. those who are postsurgical, obese, or pregnant), and it is more time consuming than US.14


Our study selected abdominal ultrasonography as the initial assessment tool as it’s easily available, cost effective and fairly rapid to perform. In order to find its sensitivity and specificity, we compared its findings with those found at laparotomy as true positive findings.


Abdominal sonography has been used to evaluate blunt abdominal trauma in Japan, and Europe since the early 1980s.28In USA it has been used only in the last decade.


Sonography has replaced diagnostic peritoneal lavage in European trauma centers as the primary screening test for abdominal injury.29 Sonography shares advantages of speed and accuracy with diagnostic peritoneal lavage and at the same time is noninvasive, repeatable, without complications, and cost-effective. Sonography does not interfere with resuscitation efforts and, will not influence subsequent CT. In many studies sonography has been shown to be a sensitive and accurate means of both indicating the need for emergency surgery and detecting abdominal injury.22 

Rapid ultrasound examination of the abdomen following blunt trauma consists of looking for fluid (usually blood) in four defined areas: sub-hepatic, subsplenic, pericardial, through a subxiphoid window, and pelvic, using a full bladder as an acoustic window.


In our study, both presence of intraperitoneal fluid as well indications of other organ injuries were looked for by the sonologist.


Many authors use free fluid as the only criterion for a positive finding,16,30-32 whereas some describe findings other than fluid as suggestive of traumatic injury as well.26,33

In our study, abdominal ultrasonography was found to have a sensitivity of 85.7% and specificity of 100% for detection of free intraperitoneal fluid with a positive predictive value of 100% and negative predictive value of 53.8%.


In experienced hands the sensitivity of US for intra-abdominal fluid has been reported as 80–95 % and approaches that of DPL. 31

Gruessner et al.34 from Germany reported 71 patients examined for blunt abdominal trauma and obtained a sensitivity of 84%, specificity of 88% and an accuracy of 86% using sonography to detect haemoperitoneum or organ injury.


Nizamuddin, in a study on 100 patients, found sensitivity and specificity of ultra- sonography in detecting haemoperitoneum to be 96.97% and 100% respectively, whereas its PPV was 100% and NPV was 25%.(35)


These values were reported as 94.6%, 95.1%, 88.3% and 97.8%, respectively, in the study by Yoshii et al. 11


In a prospective study by Richards et al. performed on 3,264 patients, sensitivity, specificity, the positive and negative predictive values of the intra-abdominal fluid identified by US in revealing intra-abdominal injury were reported as 60%, 98%, 82% and 95%, respectively.36

In our study, sensitivity and specificity for detection of solid organ injuries like liver, spleen and kidneys was 43.9% and 100% respectively which is lower than some of other studies. 


A study by Kendall et al suggests that ultrasound, as performed by ED resident and attending physicians, has a low sensitivity for detecting hepatic injuries. However, splenic injuries were detected more successfully in this study.37 

Yoshii et al. reported sensitivities of 92% and 90% for the ultrasound detection of liver and spleen injuries, respectively.11


Goletti et al. demonstrated a slightly lower sensitivity for liver injuries (80%) but a higher sensitivity for spleen injuries (93%).22


Since in our study, no contrast was used, this may be the reason of getting lower figures of specificity for solid organ injury detection.


Some authorities have suggested that contrast-enhanced sonography depicted solid organ injury similarly to computed tomography. 38


In our study, ultrasound failed to identify any case of hollow viscus injury alone. 


In this study, 8 out of 15 cases with retroperitoneal haematoma were identified on ultrasonography. Other studies have found ultrasound to be unreliable for detection of retroperitoneal injuries.39,40


In our study, Ultrasonography was able to detect renal injury in only 2 out of 7 cases. However since no contrast was used, this may be the reason for not accurately identifying renal injuries on ultrasonography.


In a study done by McGahan et al; among their patients with renal injuries, they detected 11 sub-capsular hematomas on contrast-enhanced sonography compared with detection of only 4 of the 11 on non-contrast-enhanced sonography.41 As proposed by Miele et al. there may be a future role for contrast-enhanced sonography in the initial evaluation of patients with blunt abdominal trauma.42

CONCLUSION

Abdominal ultrasonography although less sensitive then CT, can be safely employed for the assessment of patients with blunt abdominal trauma. In experienced hands its sensitivity and specificity approaches that of more established modalities like CT and DPL. Use of contrast agents will further increase its value in detecting solid organ injuries that are commonly missed with conventional ultrasonography.
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