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	  Abstract


Introduction: Physical violence can lead to serious and, rarely, fatal injuries. In addition to head injury, which is the leading cause of death and long-term disability, injuries of the musculoskeletal system and internal organs are important cause of assault-related morbidity. This paper discusses such rare complication of an interpersonal violence - rhabdomyolyis associated with Acute Kidney Injury (AKI).



Case: A 37-year-old man who claims to be assaulted by a group of people, presented with focal contusions and extensive grazed abrasions over the trunk and limbs. Injuries to brain and other visceral organs were excluded. Serum creatinine and urea were elevated significantly, along with increase in C-reactive protein and liver enzymes. Urinalysis contained red cells and leukocyte esterase, following which rhabdomyolysis was diagnosed. He developed oliguric AKI, and haemodialysis was initiated. He was discharged after eleven days of hospitalization, following improvement in renal functions.



Discussion: Rhabdomyolysis is a common cause for oliguric renal failure, and can be traumatic or non-traumatic. Rhabdomyolysis has specific clinical and laboratory parameters, but still requires high level of suspicion, for timely diagnosis. Highly elevated levels creatinine phosphokinase (CPK) is the most specific parameter for the diagnosis of rhabdomyolysis. Myoglobinuria, elevated levels of lactase dehydrogenase and transaminases are also considered valuable markers of rhabdomyolysis. AKI is the commonest systemic complication of rhabdomyolysis and various causative mechanisms have been explained.



Conclusion: Rhabdomyolysis requires high index of suspicion when acute kidney injury and altered metabolite levels are suspected in a patient with major or minor muscle injuries, in order to prevent complications or death.
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Introduction


Forensic pathologists, even though deal mainly with postmortem examinations, they also come across a wide variety of clinical cases, in their day-to-day practice. Patients with a history of physical violence/assault predominate the number of cases seen per day. History of assault can vary from domestic violence to blunt and sharp force trauma inflicted upon one another during a brawl.



Physical violence can lead to serious and, rarely, fatal injuries. In addition to head injury, which is the leading cause of death and long-term disability, injuries of the musculoskeletal system and internal organs are important cause of assault-related morbidity [1]. Such instances can lead to immediate death or delayed death due to complications.



One should be mindful of the rare complications of trauma acquired by a victim, as high level of suspicion and expertise is required to diagnose such conditions. Some of such life-threatening conditions are handlebar hernias [2], traumatic abdominal wall hernias and evisceration [3], fatal thromboembolic complications [4], genital trauma [5], and fat embolism [6] to name a few.



Utmost caution in analysis of findings and formulating the medico legal conclusions should be practiced when such rare sequelae are encountered, because the categorization of hurt which plays a major role on the punishment and/or compensation of the offence during the medico-legal examination can be challenged by the court of law. Therefore, a detailed history and examination, considering the possible differential diagnosis, making relevant referrals in order to solicit specialist opinion becomes vital.



This paper discusses such rare complication of an interpersonal violence - rhabdomyolyis associated with Acute Kidney Injury.


Case


A 37-year-old man was brought to the hospital by a known person, who claims that this man was assaulted by a group of people, few hours prior to the admission. His past medical and surgical history was not known as the person who brought in the patient was not aware of it.



On admission, the patient was drowsy with the Glasgow Comas Scale (GCS) being 12/15, with eyes opening to pain (4), inappropriate responses through discernible words (3) and motor response to painful stimulus (5). Blood pressure was 90/60 mmHg and heart rate was 88 beats/min. Physical examination showed multiple scalp haemotomas, focal contusions over the trunk and limbs and extensive grazed abrasions on the back of the chest. A fracture of the left leg and foot was suspected as there was gross swelling noted over the areas. His breath smelled of alcohol at the time of admission. Both lung fields were clear with equal air entry.



His non-contrast CT Brain and FAST scan (Focused Assessment with Sonography in Trauma) were unremarkable, and thereby injuries to brain and visceral organs were excluded. Fracture of the leg and foot were also excluded after relevant radiological investigations. Laboratory studies showed serum creatinine of 88 μmol/L rising up to 446 μmol/L within 24 hours of admission (normal being 70-115 μmol/L), serum urea 100 mg/dL (normal range 8-50 mg/dL), blood Urea Nitrogen 42.43 mg/dL, C-reactive protein 208.45 mg/L, transaminase (aspartate aminotransferase, 4,393 U/L; and alanine aminotransferase, 2,491 U/L), along with marked elevation of serum creatinine phosphokinase (CPK) level 4984 U/L (normal range being 38-145 U/L). Serum potassium level was 6.3 mmol/L and sodium level was 133 mmol/L. Full blood count revealed a neutrophilic white cell count of 31,190 and haemoglobin level of 14.4 g/dL which dropped to 7.8 g/dL in the following three days. Complete Urine Analysis (CUA) contained haemoglobin 3+, 27 red blood cells per high power field and was positive for leukocyte esterase. His Arterial Blood Gas Analysis revealed metabolic acidosis. Blood picture shows many polychromatic cells and occasional fragmented cells, and was concluded that non-immune haemolysis or Disseminated Intravascular Coagulation cannot be excluded.



A diagnosis of rhabdomyolysis was made. Shortly after admission, the patient's condition worsened and he developed oliguric acute kidney injury (AKI), and a cycle of haemodialysis was initiated.



Further history revealed that the patient has neither comorbidities nor past history of rhabdomyolysis.



In the following days, his renal functions improved and hemodialysis was discontinued. He was discharged after 11 days of hospital stay.


Discussion


This 37-year-old male who was brought into the hospital following an assault by a group of people, presented with altered level of consciousness, in addition to being under the influence of alcohol. There were extensive grazed abrasions and contusions involving his trunk and limbs. His FAST scan and NCCT_Brain were negative for any internal organ injuries. He gradually developed oliguria and his serum creatinine levels increased by many folds within 24 hours of admission. His liver enzymes, CRP and serum potassium levels were elevated, with a more than 35-fold increase of CPK. His white cell count was high and was predominantly neutrophillic and his urine contained red blood cells. His Arterial Blood Gas analysis revealed a metabolic acidosis.



Rhabdomyolysis is a common cause for oliguric renal failure, and can be traumatic [7] or non-traumatic [8] in origin, such as vigorous physical workouts, seizures, insect bites, drugs and toxins like alcohol, opioids and statins, infections, certain autoimmune diseases, endocrinopathies like hyper- or hypothyroidism, muscular dystrophies, metabolic disorders, hypokalaemia and septicaemia [9].



Rhabdomyolysis has specific clinical and laboratory parameters, but still requires high level of suspicion, so that the diagnosis is not missed. Patients with rhabdomyolysis may present with obvious muscle injuries or in the absence of injuries with muscle tenderness, localized or diffused pain, weakness and asymptomatic features like fatigue, nausea, vomiting, increased temperature, tachycardia and red or brown coloured urine [10]. Highly elevated levels creatinine phosphokinase (CPK), with values from 5 to 10 times the upper limit of normal is the most specific laboratory parameter for the diagnosis of rhabdomyolysis. Presence of myoglobinuria which is usually confirmed by the presence of red cells is also a reliable marker for the diagnosis of rhabdomyolysis. Elevated levels of lactase dehydrogenase and transaminase levels are also considered valuable markers of rhabdomyolysis [11]. But studies have shown the creatinine phosphokinase is more specific than other markers in diagnosing rhabdomyolysis [12]. Among the radiological investigations MRI is said to be superior to ultrasonography or CT in identifying affected muscles [13].



Acute Kidney Injury (AKI) is the most common recognized systemic complication of rhabdomyolysis. AKI is said to occur in 10 to 55% of cases with rhabdomyolysis, and is found to have a fatal outcome when there is co-existing multi-organ failure [14]. Arrhythmias, Acidosis, Compartment syndrome, Disseminated Intravascular Coagulation (DIC) and volume depletion a found to be other possible complications of rhabdomyolysis [15].



This case emphasizes the importance of bearing in mind the remote possibility of rhabdomyolysis in a patient with unexplained renal compromise and altered levels of metabolites. In clinical set-up, frequently Acute Kidney Injury following a trauma is thought to be a result of shock and the presence of dark urine is considered to be due to haematuria caused by bladder injuries. In this patient the highly elevated CPK, which is almost 35 times higher than the upper limit of normal is the most specific parameter to diagnose rhabdomyolysis, in association with elevated transaminase levels. Lactase dehydrogenase and urine myoglobin levels were not evaluated. But positive red cells and haemoglobin in the urine can be considered an indicator of myoglobinuria. Taking into account the clinical picture of the patient, his leg and foot swelling, could be sign of soft tissue oedema as a result of rhabdomyolysis and acute kidney injury. The rapid rise of serum creatinine levels in this case, is valid evidence of acute onset of diminishing renal functions. In the meantime, patient denies similar symptoms or symptoms indicative of kidney disease prior to the assault.



Rhabdomyolysis commences when the muscle contents are released into the circulation following an acute muscle injury [16]. These cellular contents from the damaged muscles lead to increased anion gap metabolic acidosis, hyperkalaemia, hyperphosphotaemia and hyperuriceamia [9] - two of these are observable in this case. Hypocalcaemia is thought to occur in cases of rhabdomyolysis, as the calcium is known to get deposited in damaged muscles, thereby causing a reduction in serum levels.



The main cause of AKI with a high mortality is rhabdomyolysis [17] with an incidence of 10-40%. In this case the rapid rise of serum creatinine levels from 88 μmol/L rising up to 446 μmol/L within a day is due to the release of muscle constituents into the blood stream and reduced clearance due to diminishing renal functions [18]. Any compromised blood is compensated by an intravascular fluid shift, which usually takes at least 24-72 hours after the initial insult [19]. This explains the delayed drop in haemoglobin levels in this case. The very high neutrophilic counts are likely a result of the response to muscle injury and inflammation [20].



Various mechanisms have been explained to be causing AKI due to rhabdomyolysis and they are renal vasoconstriction, formation of intratubular casts, direct toxic effects by myoglobin, renal ischaemia secondary to muscular vasoconstrictors, injury by the free radicals and disseminated intravascular coagulopathy [21,22]. Excessive leakage of extracellular fluid into injured muscle cells prompted by Renin-Angiotensin-Aldosterone system results in renal vasoconstriction [23]. Casts are formed when myoglobin is filtered through the glomerular basement membrane. During water absorption the concentration of myoglobin rises, and in the presence of acidic urine they accumulate and form obstructive casts. Free iron is formed when myoglobin fractions haeme ions, which in turn catalyze to form free radicals that are nephrotoxic. Substrates released from damaged muscle cells activate the coagulation cascade that can further enhance tubular obstruction. Interestingly, myoglobin is known to be less nephrotoxic in the absence of hypovolaemia and acidic urine.



To establish the diagnosis of rhabdomyolysis as the sole cause of AKI in this case with a vague history, it is important that the managing team excludes other possible causes such as pre-existing renal pathology, history of substance and alcohol abuse, usage of medications like statins and comorbidities such as seizures and endocrinopathies.



Once the managing medical team establishes the diagnosis of AKI due to rhabdomyolysis, it becomes an essential responsibility of the forensic pathologist to determine if the muscle injuries are a result of intentional trauma. In this case, an accidental fall, like one following a seizure can be excluded as the injuries are not confined to the anatomical prominences of the body. In the same manner, self-infliction of these injuries can be ruled out, as there are multiple injuries on the inaccessible sites of the body, such as the back aspect of the chest. Therefore, the causative agent of these injuries can be determined to be those caused by intentional violence.



Categorization of injuries in the medico-legal examination is of paramount importance in any case. But it is crucial in cases like this, not only because the diagnosis is principally made by the treating physician but also because these are very rare instances encountered by most of us, especially by the judicial system. If this patient was not attended to on time and if he had not been managed extensively to the level of subjecting him to haemodialysis he would have succumbed to his injuries. In other words, these injuries would definitely result in death in the absence of prompt and proper medical care. Therefore, the injuries were 'fatal in the ordinary course of nature' [24].


Conclusion


Rhabdomyolysis requires high index of suspicion when acute kidney injury and altered metabolite levels are suspected in a patient with major or minor muscle injuries. Therefore, forensic experts should always bear in mind the possibility of rhabdomyolysis and its fatal complications, when handling a case of physical violence, consisting of muscle trauma.
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