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INITIAL SURVEY 
‒ In management of trauma patient always secure airway, breathing and circulation first in this order before 

doing any other intervention (ABC of resuscitation). 
 

‒ An airway is always patent (secure) in a patient who is conscious and able to speak. 
‒ An airway is needed in all unconscious patients. 
‒ In the field the best option would be a needle cricothyroidectomy. 
‒ In emergency room an orotracheal intubation with pulse oxymetry monitoring is the best option. 

 

‒ If the patient is conscious and able to speak, but he is tachypneic and has noisy respiration, therefore he 
is in need for chin lift and oxygen by a face mask to clear his airway of any obstruction and to cut down 
his respiratory rate. 

 

‒ In a totally apneic patient like this, an appropriate airway should be restored as soon as possible.  
‒ Orotracheal intubation and surgical cricothyroidectomy are preferred way to establish an airway in 

apneic patient with head injury. 
‒ An orotracheal intubation needs hyperextension of neck and should be done only after a cervical spine 

injury is ruled out or in case of apneic patient. 
‒ Though the apneic patient may have head injury and is also at risk of having a cervical injury the benefits 

of orotracheal intubation outweighs the risk and so an orotracheal intubation should be done with care not 
to move the head. Another option would be to do a surgical cricothyroidectomy.  

 

‒ Needle cricothyroidectomy is an excellent field procedure to establish an airway especially in children. 
 

‒ Intubation over a fiberoptic bronchoscope although very effective cannot be performed so rapidly to meet 
the needs of an apneic patient. 

 
 
Acute blood loss 
‒ Hemodynamically unstable trauma patients should be started on IV crystalloids immediately. 

 

‒ When hemorrhage occurs (acute blood loss), tachycardia and peripheral vascular constriction 
(sympathetic response) are the first physiological changes. These responses act to maintain the blood 
pressure within normal limits until severe blood loss has occurred. 

 

‒ In hemorrhagic shock, systolic blood pressure does not typically decrease until at least 30% of the 
intravascular volume has been lost; level of consciousness is typically not altered until greater than 
30% of the circulating volume has been lost. 

‒ In acute blood loss, if bleeding accounts for approximately 25-30% of the patient's blood volume (i.e. 
approx. 1500mL in 70 kg man) transfusion is required. 

‒ Crystalloid resuscitation is adequate for blood loss that is less than 25% of the patient's blood volume. 
‒ Femur fracture can account for 1L of blood loss and more if associated with pelvic fracture. 
‒ An effective general guideline for treating a bleeding patient is to initially resuscitate with crystalloid. 2L 

are administered very quickly, in less than 10min. 
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‒ If the patient continues to show signs of hypovolemia after infusion of 2L of crystalloid, blood 
transfusion should be initiated.   

‒ Hematocrit is not a good indicator in acute blood loss.   
‒ Unexplained acidosis, in anemic patients, may indicate blood transfusion. 

 
 
Positive pressure mechanical ventilation 
‒ Positive pressure mechanical ventilation increases intra-thoracic pressure, which decreases venous return 

to the heart and thereby decreases the ventricular preload and consequently decrease cardiac output. 
‒ In patients with hypovolemic shock, this effect may cause circulatory collapse if the patient’s 

intravascular volume is not replaced before mechanical ventilation is attempted. 
 
 
Cervical spine 
‒ It is important to rule out a fracture or dislocation of cervical spine as the first priority because of grave 

consequences of missing a cervical spine injury. 
‒ At the site of accident, when cervical spine injury is suspected, the patient should be transported with the 

neck stabilized with a collar.   
‒ Tenderness on palpation of cervical spine is indicative of a spine injury. 
‒ Approximately 5-10% of unconscious patients who present to the ED as the result of a motor vehicle 

accident or fall, have a major injury to the cervical spine. 
‒ Patient with head trauma can have coexisting cervical spine injury, which should always be assessed 

before mobilizing the patient. 
‒ Because of grave consequences of missing a cervical spine injury, it is important to rule out a fracture or 

dislocation of cervical spine as the first priority. In the Emergency room this can be done best with a 
lateral view x-ray of spine. It is 85-90% sensitive in diagnosing cervical spine injury.  

 
 
Tetanus immunization 
‒ All the patients with traumatic wound should be assessed for need of Tetanus toxoid and/or tetanus 

immunoglobulin. 
‒ The immunization of tetanus after an injury can be done with tetanus immunoglobulin (TIG), which 

provides passive, temporary and immediate immunity or Tetanus toxoid (TT), which provides active, 
prolonged but delayed immunity. 

‒ The current recommendations are as follows: 
History of Tetanus immunization Clean minor wounds High-risk wounds 
< 3 doses of tetanus toxoid TT: Yes  

TIG: No 
TT: Yes  
TIG: Yes 

≥ 3 doses of tetanus toxoid TT: Yes if last dose >10 years ago
TIG: No 

TT: Yes if last dose > 5 years ago  
TIG: No 
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‒ In patients who have at least 3 doses of tetanus toxoid “TT” vaccination (a complete childhood series), 
tetanus immunoglobulin “TIG” is not indicated following wounds, even if length of time since the 
patient’s last vaccination is greater than 10 years. 

‒ TIG is only indicated if < 3 doses of tetanus toxoid and high risk wounds. 
 
 
 

HEAD TRAUMA 
Glasgow coma scale (GCS) 
‒ Patients with head injury or neurological symptoms can be triaged according to the GCS. 
‒ The GCS is as follows: 
Eye opening Verbal response Motor response 
Spontaneous 4  
To verbal command 3 
To pain (or shout) 2  
None 1 

Oriented 5  
Confused 4  
Inappropriate 3  
Incomprehensible sounds 2  
None 1 

Obeys 6   
Localization 5  
Flexion 4  
Abnormal flexion (Decorticate) 3 
Extension (Decerebrate) 2  
None 1 

 
‒ Head injuries can be classified according to the GCS score as minor (GCS score > 14), moderate (GCS 

score  < 13 and > 9), and severe (GCS score  < 8). 
 
 
Hyperventilation 
‒ Hyperventilation can be required to prevent or treat intracranial hypertension. 
‒ Hyperventilation causes cerebral vasoconstriction and thus decreasing cerebral blood flow. 

 
 
Diffuse axonal injury 
‒ Diffuse axonal injury is the most significant cause of morbidity in patients with traumatic brain injuries. 
‒ It is frequently due to traumatic deceleration injury and results in vegetative state. 
‒ Sudden acceleration-deceleration impact produces rotational forces that affect the brain areas where the 

density difference is the maximum, thus most of the diffuse axonal injury occur at gray white matter 
junction.  

‒ Clinical features of patients with diffuse axonal injury are out of proportion with the CT scan findings. 
‒ Patient loses consciousness instantaneously and later develops persistent vegetative state. 
‒ CT scan characteristically shows numerous minute punctate hemorrhages with blurring of grey white 

interface. However, MRI is more sensitive than CT scan for diagnosing diffuse axonal injury. 
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Epidural hematoma 
‒ Epidural hematoma will show as a biconvex hematoma on CT scan. 
‒ Epidural hematoma results from rupture of the middle meningeal artery due to head trauma. Because it is 

under arterial pressure, it expands rapidly. Fluid resuscitation increases the rate at which the hematoma 
expands, thereby precipitating neurological signs. 

‒ Focal neurological signs result from herniation of the parahippocampal uncus through the tentorial 
incisure, which causes pressure on the ipsilateral oculomotor nerve and posterior cerebral artery as 
well as compression of the ipsilateral cerebral peduncle against the edge of the tentorium. 

‒ Immediate surgical intervention for an epidural hematoma. 
 

Transtentorial (uncal) herniation 

Lesion Signs 

Compression of the contralateral crus cerebri 
against the edge of the tentorium 

• Ipsilateral hemiparesis 

Compression of the ipsilateral oculomotor 
nerve  (CN III) by the herniated uncus 

• Loss of parasympathetic innervation causes 
mydriasis (occurs early) 

• Loss of motor innervation causes ptosis and the 
eye looking down and out, due to unopposed 
actions of the lateral rectus [trochlear “IV”] and 
superior oblique muscles [abducent “CN VI)]. 
(occurs later). 

Compression of the ipsilateral posterior 
cerebral artery by the herniated uncus 

• Contralateral homonymous hemianopia 

Compression of the reticular formation • Altered level of consciousness, coma 
 

 
‒ Subdural hematoma will show as a lenticular hematoma on CT scan. 

 
 

NECK TRAUMA 
Neck blunt trauma 
‒ Angiograms are done following neck trauma to rule out carotid artery injury.  
‒ Angiograms are usually done for penetrating injury. 
‒ The angiograms will evaluate the aortic arch and its branches. 
‒ When there is an intimal flap of the carotid artery, surgery is recommended to repair the vessel. 

Intimal flap injury can lead to vessel occlusion and symptoms and signs of ischemia. Despite the patient 
being neurologically intact, exploration is mandatory, to prevent a stroke. 

‒ Today, with the availability of stenting, this may be an alternative option to surgery. 
 
‒ Cervical spine should be assessed in all the patients with severe blunt trauma to neck. 
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SPINAL CORD INJURIES 
‒ Patients treated with high-dose methylprednisolone within eight hours of spinal cord injury have 

significant and sustained neurological improvement. Thus its use is warranted as the first priority 
after stabilizing the patient. 

 
 
Anterior cord syndrome 
‒ Anterior cord syndrome is commonly associated with burst fracture of the vertebra. 
‒ Selective damage of the corticospinal and spinothalamic tracts. 
‒ It is characterized by total loss of motor function below the level of lesion with loss of pain and 

temperature on both sides below the lesion. 
‒ MRI is the best investigation to study the extent of neurological damage 
 
 

Central cord syndrome 
‒ Central cord syndrome is characterized by burning pain and paralysis in upper extremities with 

relative sparing of lower extremities. 
‒ It is commonly seen in elderly secondary to forced hyperextension type of injury to the neck 

particularly in patients with degenerative disease (e.g. spondylosis). 
 
 
Brown Séquard syndrome 
‒ Brown Séquard syndrome is acute hemisection of cord. 
‒ It is characterized by ipsilateral motor and proprioception loss and contra lateral pain loss below the 

level of lesion. 
 
 
Syringomyelia 
‒ Syringomyelia is a disease in which CSF drainage from the central canal is disrupted, leading to a fluid 

filled cavity that compresses surrounding neural tissue, resulting in impaired strength and 
pain/temperature sensation in the upper extremity. 

‒ The most common causes of syringomyelia are Arnold Chiari malformations and prior spinal cord injury. 
‒ 3% to 4% of patients with spinal cord injuries (e.g. whiplash) will develop post-traumatic syringomyelia. 

Symptoms develop months to years later. 
‒ MRI is used for definitive diagnosis. 

 
 
 
 
 



   

 242 

CHEST TRAUMA 
Tracheobronchial rupture 
‒ The right main bronchus is the most commonly injured in rapid deceleration chest trauma. 
‒ Persistent pneumothorax and significant air leak following chest tube placement in a patient who has 

sustained blunt chest trauma suggests tracheobronchial rupture. 
‒ Other findings include pneumomediastinum & subcutaneous emphysema (palpable crepitus below skin). 
‒ The diagnosis is confirmed with high-resolution CT scanning, bronchoscopy, or surgical exploration. 

 
 
Aortic rupture 
‒ The most common vascular injury following blunt thoracic trauma is aortic rupture.  
‒ The possibility of aortic disruption must be considered in every victim of severe deceleration injury. 
‒ The aortic rupture is usually partial and the most common site are the ascending aorta just above the 

aortic valve and just distal to the proximal left subclavian artery. 
‒ Clinical signs can include hypertension in the upper extremities due to pseudocoartication, and normo- 

or hypotension in the lower extremities and weak, hoarse voice due to pressure on the recurrent 
laryngeal nerve by periaortic hematoma (unilateral vocal cord paralysis). 

‒ Chest x-ray, which may show mediastinal widening, blurring of the aortic knob, depressed left main 
stem bronchus, left pleural effusion, deviation of nasogastric tube, and an apical cap. 

‒ Suspicion must be high for this injury and the next test it to obtain a spiral CT scan of the chest. 
Another option in an unstable patient is to obtain an ECHO. 

‒ Once diagnosed, surgery is the treatment. Paraplegia is the most feared complication of surgery. 
 

 

Traumatic rupture of the diaphragm 
‒ One diagnosis, which is frequently missed in the ER, is traumatic rupture of the diaphragm. 
‒ Patients usually have respiratory distress. 
‒ The rupture may be small or large and is usually on the left side. The liver protects the right side. 
‒ After blunt trauma to the chest, if an x-ray shows a deviated mediastinum with a mass in the left lower 

chest, one should suspect a diaphragmatic perforation with herniation of abdominal viscera. 
‒ An elevated left diaphragm may be the only abnormal chest x-ray finding. 
‒ A barium swallow will be diagnostic. 
‒ All diaphragmatic ruptures require treatment. Surgery is best done via the abdomen in acute conditions 

and via the chest in chronic cases. 
 

 
Rib fractures 
‒ Rib fractures account for more than half of thoracic injuries from non-penetrating trauma. 
‒ Children have more elastic ribs and are less likely than elders to have a rib fracture. 
‒ Older patients are more prone to rib fractures and also to the complications like atelectasis, pneumonia 

and respiratory arrest.  
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‒ Rib fracture can be particularly deadly in elderly. This is due to severe pain, which causes 
hypoventilation and atelectasis/pneumonia. 

‒ Thus pain management is the prime priority in managing rib fracture in elderly. 
‒ Oral agents, such as opiates and/or NSAIDs are most commonly utilized. Local nerve block can be used 

if oral or systemic analgesics are not useful. Intercostal nerve blocks provide pain relief without affecting 
respiratory function, although it caries some risk of pneumothorax. 

‒ First or second rib fractures are sometimes associated with vascular injury to the subclavian vessels. 
‒ Pulmonary contusion represents parenchymal bruising of the lung, which may or may not be associated 

with rib fractures. 
‒ In hemothorax, lung is the usual bleeding source and it can occur secondary to rib fracture due to 

fractured ribs causing lung trauma. 
‒ Rib fractures, periosteal spiral fractures (in children who cannot yet walk), and chip fractures are other 

indicators that child abuse may be a concern. 
 

 
Flail chest 
‒ In a patient with blunt thoracic trauma, suspect flail chest if the patient remains tachypneic and 

hypotensive despite aggressive fluid resuscitation. 
‒ In flail chest, an isolated segment of the thoracic wall will exhibit paradoxical motion during inspiration. 
‒ Pain control and supplemental oxygen are the most important early steps in management. 
‒ Mechanical stabilization (post pressure mechanical ventilation) of chest wall is considered in case of flail 

chest (to make the flail segment moves normally). 
 
 
Pulmonary contusion 
‒ Pulmonary contusion is not uncommon after high-speed car accidents. 
‒ It represents parenchymal bruising of the lung, which may or may not be associated with rib fractures. 
‒ The clinical manifestations develop usually in the first 24 hours (often with in few minutes); chest pain, 

tachypnea, tachycardia, and hypoxia are characteristic. 
‒ Physical examination typically reveals chest wall bruising and decreased breath sounds on the side of 

pulmonary contusion. 
‒ Chest x-ray reveals patchy irregular alveolar infiltrate. 
‒ CT scan may be employed to make an early diagnosis. 
‒ ABG typically shows hypoxemia and, itself, is an indication to suspect pulmonary contusion in trauma 

patients. 
‒ Management involves close monitoring, and intubation with mechanical ventilation in severe cases. 
‒ This is very important to differentiate pulmonary contusion from adult respiratory distress syndrome. 

ARDS manifests 24-48 hours from the trauma; besides that, bilateral lung involvement is present.   
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ABDOMINAL TRAUMA 
Blunt abdominal trauma 
‒ The most commonly injured viscera in blunt abdominal trauma is the spleen, followed by the liver and 

kidney. 
‒ In hemodynamically unstable (BP ≤ 90/60 mm Hg) victim of blunt abdominal trauma, fluid 

resuscitation should be initiated followed by Ultrasound examination (FAST). 
‒ If ultrasound is not definitive (as in obese patients, it is of low quality), then diagnostic peritoneal lavage 

(DPL) is performed. 
‒ Those patients with confirmed peritoneal bleeding would then undergo laparotomy for surgical repair. 
‒ Physicians may skip straight to laparotomy in patients who can not be stabilized or have clear evidence 

of pneumoperitoneum or diaphragmatic rupture. 
 

‒ In hemodynamically stable victim of blunt abdominal trauma, CT scan of the abdomen is the single best 
study to evaluate solid organ damage. 

 
‒ In hemodynamically unstable victim of blunt abdominal trauma and pelvic fracture, both intraperitoneal 

and retroperitoneal bleeding must be ruled out. 
‒ FAST and DPL are the appropriate tests to establish intraperitoneal bleeding. 
‒ If these test are negative, then the next step in management would be pelvic angiogram to search for 

retroperitoneal bleeding. 
‒ Pelvic angiogram is not only useful in detecting the source of bleeding, but the bleeding can also be 

resolved via embolization of the offending vessel. 
 

‒ An emergent exploratory laparotomy is required for all blunt abdominal trauma patients with 
hemodynamic instability and/or peritoneal irritation (diffuse abdominal tenderness, guarding and 
rigidity). 

 

‒ Laparotomy is the appropriate treatment for intraperitoneal bleeding. 
‒ Angiography is the appropriate diagnostic and therapeutic option for retroperitoneal bleeding. 
 

 
 
Spleen 
‒ Spleen plays an important role in immune surveillance. 
‒ As blood flows through the spleen, antigens are sampled by dendritic cells and presented to helper T-

cells, which subsequently activate B-cells to differentiate into antibody-secreting plasma cells. 
‒ In the absence of specific antibodies, phagocytes are unable to recognize and engulf encapsulated 

organisms, thereby allowing these organisms to multiply unchecked in the circulation. 
‒ All patients undergoing splenectomy should receive vaccinations against S. pneumoniae, N. meningitidis, 

and H. influenzae either prior or immediately following surgery. 
‒ Pneumococcal vaccine boosters are required every 5 years. 
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Blunt splenic trauma 
‒ The immediate management of splenic trauma caused by blunt abdominal trauma depends on the 

patient’s hemodynamic status and response to IV fluids. 
‒ There is poor correlation between the amount of free fluid in the abdomen and the necessity for surgical 

intervention. 
‒ If the patient is hemodynamically unstable and unresponsive to fluid administration, then emergent 

exploratory laparotomy is required. 
‒ If the patient responds to fluid administration and, is hemodynamically stable (SBP ≥ 100 mm Hg) and 

does not need blood transfusion, performing an abdominal CT scan is the best next step. 
‒ In the case of CT scan-documented splenic injury, the decision for operative intervention is determined 

by the grade of the injury. 
‒ If operative intervention is required, every effort is made to repair the spleen rather than remove it, 

especially in children. 
‒ If removal is unavoidable, post-operative immunization against encapsulated bacteria is mandatory. 

 
 
Pancreatic injury 
‒ Any form of blunt abdominal trauma can compress the neck and/or body of the pancreas against the 

vertebral column leads to pancreatic contusion, crush injury, laceration or transaction of the pancreas. 
‒ Pancreatic injuries may be missed by CT scan during the first 6 hours following the trauma. 
‒ Serial CT scans are often required to detect the evolution of the injury. 
‒ Untreated pancreatic injury can later be complicated by a retroperitoneal abscess or pseudocyst. 
‒ Fever, chills and deep abdominal pain suggest a retroperitoneal abscess. 

 
 
Duodenal hematoma 
‒ Isolated duodenal hematoma is treated conservatively with nasogastric tube and parenteral nutrition, 

however, it is important to exclude other organ injury.  
‒ Surgery in needed only if there are other associated injuries or if the hematoma does not resolve within 2 

– 3 weeks with nasogastric tube and parenteral nutrition.  
 
 
Duodenal rupture 
‒ The 2nd part of the duodenum, being retroperitoneal and therefore the least mobile, is the commonly 

injured part of the duodenum in blunt abdominal trauma. 
‒ Duodenal rupture us frequently diagnosed by noting retroperitoneal air on abdominal x-ray. 
‒ Duodenal injuries may be better characterized using CT scan of the abdomen with oral contrast. 
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Penetrating abdominal trauma 
‒ All hemodynamically unstable patients with penetrating abdominal trauma must undergo immediate 

exploratory laparotomy to diagnose and treat the source of bleeding, as well as to diagnose and treat 
perforation of any abdominal viscus in effort to prevent sepsis. 

 

‒ Diagnostic peritoneal lavage, CT scan, ultrasound or local wound exploration has no role in the 
management of patients with a direct gunshot wound to the abdomen; laparotomy should be done. 

‒ Any gunshot wound of the abdomen requires exploratory laparotomy. 
‒ Any gunshot wound below the 4th intercostal space (level of nipple) is considered to involve the 

abdomen. 
 
 

 

EXTREMITIES 
Femoral nerve 
‒ The femoral nerve innervates the muscles of the anterior compartment of the thigh (i.e., quadriceps 

femoris, sartorius, pectineus), and is therefore responsible for knee extension and hip flexion. 
‒ It provides sensation to the anterior thigh and medial leg via the saphenous branch.  

 
Tibial nerve 
‒ The tibial nerve supplies the muscles of the posterior compartment of the thigh, posterior 

compartment of the leg, and plantar muscles of the foot. 
‒ These muscles control flexion of the knee and digits, and plantar flexion of the foot. 
‒ The tibial nerve provides sensation to the leg (except medial side) and plantar foot.  

 
Obturator nerve 
‒ The obturator nerve innervates the medial compartment of the thigh (i.e., gracilis adductor longus, 

adductor brevis, anterior portion of adductor magnus), and controls adduction of the thigh. 
‒ It provides sensation over the medial thigh. 

 
Common peroneal nerve “fibular nerve” 
‒ The common peroneal nerve gives rise to the superficial and deep peroneal nerves. These two nerves 

supply the muscles of the anterior and lateral leg. 
‒ These nerves provide sensation to the anterolateral leg and dorsum of the foot.  

 
Peripheral artery aneurysm 
‒ Peripheral artery aneurysm manifests as a pulsatile mass that can compress adjacent structures 

(nerves, veins), and can result in thrombosis and ischemia. 
‒ Popliteal and femoral artery aneurysm are the most common peripheral artery aneurysms. They are 

frequently associated with abdominal aortic aneurysm. 
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Open fracture 
‒ In cases of open fractures, stabilization and delayed primary closure is the optimal therapy. 
‒ Open fractures should not be closed primarily because of the associated increased risk of infection and 

subsequent osteomyelitis. 
‒ In managing such a patient with an open fracture always repair the bone injury first followed by the 

vasculature and then by nerve repair.  
‒ It is very important to repair the bone first as it will stabilize the injured area. 
‒ This should be followed by repair of the vasculature as delay in repair can lead to distal ischemia and 

gangrene. 
‒ Nerve injuries though important are not an emergency. 

 
 
Fat embolism 
‒ Fat embolism occurs 12 – 72 hours after long bone fractures. 
‒ The clinical picture includes respiratory distress, tachypnea, tachycardia, hypotension, mental changes 

(confusion, agitation and may progress to seizures or coma), thrombocytopenia, subconjunctival 
hemorrhage and diffuse petechiae in upper extremities. 

‒ Diagnosis is confirmed by presence of fat droplets in urine or presence of intra-arterial fat globules 
on fundoscopy. 

‒ Serial x-rays show increasing diffuse bilateral pulmonary infiltrates within 24 – 48 hours of onset of 
symptoms. 

 

 
 

BURNS 
Escharotomy 
‒ When circumferential full-thickness burns involving the extremities or chest are present, escharotomy 

may be necessary to prevent vascular compromise and respiratory difficulty, respectively. 
 
 
Thermal inhalation injury 
‒ Burn victims are at high risk for respiratory compromise because the supraglottic airway is very 

susceptible to direct thermal injury and acute obstruction by edema and blistering. In contrast, the 
subglottic airway is protected from injury by reflex closure of the vocal cords upon exposure to 
extremely hot air. 

‒ In burn victims, clinical indicators of thermal inhalation injury to the upper airway and/or smoke 
inhalation injury to the lungs include: burns to the face, singing of the eyebrows, oropharyngeal 
inflammation/blistering, oropharyngeal carbon deposits, carbonaceous sputum, stridor, 
carboxyhemoglobin > 10%, or history of confinement in a burning building. 

‒ The presence of one or more of these indicators warrants early intubation to prevent upper airway 
obstruction by edema. 

7
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Carbon monoxide poisoning 
‒ Early symptoms of carbon monoxide poisoning are typically neurologic and include agitation, confusion 

and somnolence. 
‒ All patients with acute CO poisoning should be treated with 100% oxygen via non-rebreather facemask. 

 
 
Burn sepsis 
‒ Patients with severe burns may develop hypovolemia from increased capillary leak and the major cause 

of morbidity and mortality is hypovolemic shock. 
‒ In the setting of adequate initial fluid resuscitation, bacterial infection (usually bronchopneumonia or 

burn wound infection) leading to sepsis and septic shock is the leading complication. 
‒ In the first week following a burn, S. aureus is the most common cause of wound infection. 
‒ After one week of a burn P aeruginosa is the most common cause of wound infection. 

 

‒ The diagnostic criteria for systemic inflammatory response syndrome (SIRS): 
1) Fever or hypothermia (temperature < 36°C) 
2) Tachypnea 
3) Tachycardia 
4) Leukocytosis, leukopenia or bandemia (immature white blood cells). 

 

‒ Patients meeting at least 2 of the 4 criteria are considered to have SIRS. 
‒ SIRS due to infection is called sepsis. 
‒ Sepsis is considered severe when there is associated end-organ dysfunction such as oliguria, hypotension 

(SBP < 90 mm Hg), thrombocytopenia (< 80,000 plt/microliter), metabolic acidosis or hypoxemia. 
‒ Septic shock is diagnosed in cases of infection-related SIRS where hypotension is unresponsive to fluid 

resuscitation and vasopressors are required to maintain SBP > 90 mm Hg. 
 
 

BITES AND STINGS 
‒ Bee sting can causes anaphylactic shock. 
‒ This is type 1 hypersensitivity reaction classically mediated by widespread IgE-dependant mast cells 

and basophil degranulation following exposure to an antigen. 
‒ Patients experiencing anaphylaxis typically first experience pruritus, flushing and urticaria. 

Respiratory symptoms such as chest tightness, stridor and a “full” or “lumpy” sensation in the throat 
follow and may progress to respiratory distress and failure due to laryngeal edema. 

‒ Widespread histamine-mediated peripheral vasodilatation causes hypotension and circulatory collapse. 
‒ Patients should be promptly treated with subcutaneous epinephrine. Epinephrine is effective as it exerts 

both alpha and beta adrenergic effects resulting in vasoconstriction, bronchial smooth muscle 
relaxation and a decrease in vascular permeability thereby counteracting the primary pathophysiologic 
disturbances in anaphylaxis. 

 



   

 249

ORTHOPEDICS 
Joint fluid 
‒ Synovial fluid findings in different type of arthritis 
 
Synovial fluid Normal Non-inflammatory Inflammatory Septic 
Appearance Clear Clear, yellow Clear to opaque 

yellow 
Opaque, 

yellow to green 
WBC/mcL < 200 < 2000 > 2000 > 2000, 

Often > 50,000 
Neutrophil (%)  < 25 < 25 ≥ 50 ≥ 75 
Glucose (mg/dL) Serum level Serum level Between 25 and 

serum level 
< 25 

Gram stain/culture Negative Negative Negative Positive 
Etiology 

No pathology 
Osteoarthritis, 

trauma 
Rheumatic disease 

Crystal arthritis 
Bacterial infection 

 
‒ In line with table above, the indications for surgical washout are: positive gram stain or culture, glucose < 

25 mg/dL, > 75% neutrophils, or > 50,000 leucocytes per mcL. 
 
 
Compartment syndrome 
‒ Compartment syndrome results from increased pressure within a limited anatomic space, acutely 

compromising the circulation and ultimately threatening the function of the tissue within that space. 
‒ Compartment syndromes may be caused by direct trauma (hemorrhage), prolonged compression of an 

extremity or may occur after revascularization of an acutely ischemic limb. 
‒ Diagnosis of compartment syndrome is made predominantly on clinical findings of severe pain, pallor, 

pulselessness, paralysis and paresthesia. 
‒ The presence of pulses does not rule out compartment syndrome and suspicion should be high for this 

diagnosis. 
‒ Pain on passive extension of fingers is the most sensitive physical sign of compartment syndrome. 
‒ All dressing around the incision should be checked to ensure that there is no bleeding from the suture 

line, that there in no collection of blood (hematoma) and that the dressing in not to tight. 
‒ Fasciotomy is the treatment and must be done urgently, done in the operating room. 

 
Volkmann's ischemic contracture 
‒ Volkmann's ischemic contracture is the final sequel of compartment syndrome in which the dead muscle 

has been replaced with fibrous tissue. 
‒ Displaced anterior fat pad is a radiographic sign of supracondylar fracture of humerus, secondary to 

fall on an outstretched hand,  which may be complicated by Volkmann's ischemic contracture 
‒ Treatment consists of immediate fasciotomy.  
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Reflex sympathetic dystrophy 
‒ Reflex sympathetic dystrophy is a vague painful condition seen as a sequel of infection or trauma which 

may be minor. 
‒ It is characterized by pain, hyperesthesia and tenderness, which are out of proportion to the physical 

findings.  
‒ It does not have an acute onset and is not associated with compartment syndrome. 

 
 
Femoral neck fracture 
‒ Femoral neck fractures are intra capsular fractures, commonly seen in elderly patients. 
‒ Diagnosis can be made with AP and lateral X-rays.   
‒ Garden classification for femoral neck fracture (based on radiographic findings) is as follows:  

1) Type 1: Valgus impaction of femoral head commonly seen with stress fractures. 
2) Type 2: Complete but non-displaced femoral neck fracture. 
3) Type 3: Complete fracture with displacement < 50 %. 
4) Type 4: Complete fracture with displacement > 50%.  

 

‒ Type 1 or stress fractures can be managed with toe touch weight-bearing until there is radiological 
evidence of complete healing.   

‒ Garden type 2, 3 and 4 are called unstable fractures 
‒ Garden type 2 and 3 need open reduction and internal fixation as soon as the patient is stabilized. 
‒ Garden type 4 fractures and for Garden type 3 fractures, which cannot be satisfactorily reduced need 

primary arthroplasty as soon as the patient is stabilized. 
‒ Elderly patients with displaced femoral neck fractures should be treated with primary arthroplasty. 

 
 
Femoral shaft fracture 
‒ Femoral shaft fractures are generally seen after severe direct trauma. 
‒ Hypovolemic shock can be seen in such cases due to severe blood loss. 
‒ Most of the fractures of shaft of femur can be managed with closed intra medullary fixation of shaft. 

This allows for early mobilization, improved knee and hip function during recovery and decreased 
hospital cost. In this technique, closed reduction of fracture segment is followed by intramedullary nail 
insertion through small skin insertion over the greater trochanter.  

‒ Closed intramedullary nailing is preferred over open nailing in closed femoral shaft fracture as it is 
associated with less chances of infection, less soft tissue disruption and do not compromise periosteal 
circulation.  

‒ External fixation is indicated in certain cases of open fracture but not in closed fracture.  
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Humeral shaft fracture 
‒ Radial nerve is commonly stretched in mid shaft humerus fracture leading to limited extension of wrist 

(wrist drop). However, most of these are reversible upon closed reduction of humerus and do not need 
exploration or nerve repair. Most of them resolve spontaneously after a few months. 

‒ Compression of the brachial artery could cause pulse asymmetry (feeble distal pulsation), not 
necessarily indicating serious vascular injury. 

‒ Gentle traction to attempt alignment of the fragments of a fractured long bone is important to prevent 
further vascular and neurological damage and it should be attempted immediately. 

‒ If successful it takes 30sec and will, to some extent, restore the normal anatomy of the limb. 
‒ It would decrease the patient's pain and discomfort. Then, the pulses must be checked again.   
‒ Failure to perform the alignment easily indicates that muscles, nerves, or vessels are entrapped in the 

fracture site. In such a case, operation is required.   
 

‒ Gentle traction to attempt alignment of the fragments of a fractured long bone is important to 
prevent further vascular and neurological damage and it should be attempted immediately. 

 
Radial nerve injury 
‒ It is common after humeral shaft fractures. 
‒ Most of them resolve spontaneously after a few months. 
‒ It manifests by wrist drop and sensory loss on the posterior arm, forearm and lateral dorsal hand. 

 
Ulnar nerve injury 
‒ It is common after medial epiconyle fractures. 
‒ It manifests by “claw hand” as a result of paralysis of most of the intrinsic muscles of the hand. 

 
 
ROTATOR CUFF TEAR 
‒ It  presents with severe pain and weakness of the shoulder abduction. 
‒ It results from impingement of the supraspinatous tendon. 
‒ A common cause of rotator cuff tear is fall on outstretched hands. 
‒ Rotator cuff is formed by the tendons of supraspinatous, infraspinatous, teres minor & subscapularis 

muscle. 
‒ Movements of shoulder like positioning the arm above the shoulder aggravate pain. 
‒ Range of motion is limited only on active movement but is normal on passive flexion. 
‒ A positive drop arm sign, with inability to actively maintain 90 degree of passive abduction, may be 

present in large tears. 
‒ Rotator cuff tendinitis can be distinguished from rotator cuff tear by injecting lidocaine that will result 

in improvement in range of motion in cases of rotator cuff tendinitis but no effect in range of motion 
in cases of rotator cuff tear. 

‒ MRI is used for definite diagnosis. 
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MRI is the investigation of choice for defining soft tissue injuries of the knee. 
 

Medial meniscus tear 
‒ Medial and lateral meniscus is made up of fibro cartilage, which allows for a congruous fit between the 

femoral condyles and tibia. Medial meniscus is 'C' shaped whereas lateral meniscus is 'O' shaped. 
‒ Meniscal injuries often result from twisting injuries with the foot fixed. 
‒ Medial meniscus is more commonly injured as compared to lateral meniscus. Bucket handle tear is the 

most common type of medial meniscus tear. 
‒ Patients generally complain of pain and swelling of knee with popping sound at the time of injury.  
‒ Tenderness is generally felt along the medial side of the knee in case of medial meniscus injury. 
‒ Effusion with meniscus injury takes about 24 hours to form and is often not significantly bloody (unlike  

ligamentous tears and osteochondral injuries, which may also associated with a popping sensation, but 
cause rapid joint swelling due to hemiarthrosis). 

‒ Locking of the knee joint on extension is generally seen. 
‒ McMurray's sign is snapping, felt with tibial torsion with the knee flexed at 90 degrees.   
‒ Initial treatment in acute injury is conservative with immobilization and bracing.  
‒ Recurrent or persistent locking needs MRI or arthroscopic assessment and treatment. 
‒ Surgery (arthroscopic or open) is often necessary to correct the problem. 

 
 
Anterior cruciate ligament tear 
‒ Patient gives a history of forceful hyperextension injury to knee. 
‒ Effusion is rapidly seen within hours of injury.  
‒ Lachman's test, anterior drawer test and pivot shift test are used for clinical diagnosis. 
‒ Lachman's test is the most sensitive physical test for diagnosis of anterior cruciate ligament injury. 
 
 

Posterior cruciate ligament injury 
‒ Posterior cruciate ligament injury is seen with posterior directed forceful injury to proximal tibia like a 

dashboard injury. 
‒ Posterior drawer test will help in clinical diagnosis.   

 
 
Medial collateral ligament injury 
‒ Medial collateral ligament injury is associated with abduction injury to the knee. 
‒ It presents with pain along the medial joint line and is aggravated by walking. 
‒ It is caused by Valgus stress applied on the lateral aspect of the knee when it is partially flexed. 
‒ Medial knee pain is aggravated by, Valgus stress testing. 
‒ MRI is the investigation of choice for defining soft tissue injuries of the knee. 
‒ Surgery is rarely necessary for MCL tear; bracing and early ambulation is the preferred treatment. 
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Lateral collateral ligament injury 
‒ Lateral collateral ligament injury is very rare and would be seen in adduction injury to the knee. 
‒ Varus stress test will help in clinical diagnosis of these patients. 

 
 

Developmental dysplasia of the hip (DDH) 
‒ Developmental dysplasia of hip is a congenital disorder and characterized by subluxatable and 

dislocatable proximal femur and acetabulum. 
‒ Risk factors of DDH are: Caucasian race, female infant, first-born infant, breech position and family 

history of DDH.  
‒ Screening for DDH should be done in all newborn infants. 
‒ On inspection uneven gluteal folds are seen. 
‒ Physical maneuver helpful for diagnosing DDH are: Barlow's maneuver: Used to determine if a hip is 

dislocatable. Ortolani's maneuver: to see if the dislocated hip is reducible. Positive maneuver is 
associated with a "click" as a result of stretching and snapping of joint capsule and tendons.  

‒ Positive Barlow and Ortolani maneuvers should prompt a radiologic diagnosis with ultrasound. 
‒ Ultrasound is the most sensitive tool to diagnose DDH for infants less than 4 months of age. 
‒ Treatment may involve use of hip (Pavlik) harness, spica cast or surgical reduction. 

 
 

Legg-Calve-Perthes disease “Idiopathic avascular necrosis of the femoral capital epiphysis” 
‒ It occurs between the ages of 4-12 year old with the mean age of 7 years. 
‒ It presents with limp and the pain is absent or mild in a male child. 
‒ Antalgic gait is and range of motion of the hip is limited on internal rotation, flexion and abduction. 
‒ The patient may have abnormal limb length, and thigh muscle atrophy. 
‒ AP and lateral films of the pelvis show widening of the joint space and collapse of the femoral head. 
‒ Treatment is aimed at maintaining placement of the femoral head within the acetabulum. 

 
 

Slipped capital femoral epiphysis 
‒ Slipped capital femoral epiphysis typically occurs in an obese adolescent (> 12 years). 
‒ It presents with a painful limp. 
‒ Loss of abduction and internal rotation are very characteristic and external rotation of thigh is seen 

when hip is flexed. 
‒ Frog-leg lateral view X-ray of hip joint is the imaging technique of choice for diagnosis which shows 

displaced femoral epiphysis. 
‒ Slipped femoral capitis is an emergency condition and should be promptly corrected with external 

fixation of the hip joint with “pins” in order to prevent avascular necrosis of the femoral head. 
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Trendelenburg sign 
‒ Drooping of the contralateral hemipelvis below is normal horizontal level during monopedal stance 

constitutes a positive Trendelenburg sign. 
‒ It is caused by weakness or paralysis of the gluteus medius and minimus muscles, which are innervated 

by superior gluteal nerve. 
 
 

Osgood schlatter disease “Apophysitis of the tibial tubercle” 
‒ It is osteonecrosis of the tibial tubercle resulting in tenderness over it. 
‒ The exact cause is unknown, although overuse and trauma play an important role. 
‒ It occurs between ages of 10-16yrs, specifically those whose growth centers in the bones are still active. 
‒ Patients present with activity-induced pain felt at the tibial tuberosity, which is the site of insertion of the 

quadriceps tendon (pain worsened by contraction or stretching of the quadriceps).  
‒ Radiography shows irregularities of the tubercle contour. 
‒ Osgood-Schlatter disease is a self-limited condition. 
‒ Most cases respond to conservative therapy such as activity reduction, and only few severe cases 

require cast immobilization.  
 
 

Green stick fracture 
‒ It is incomplete fracture in which one cortex is broken, while the opposite cortex & periosteum is intact. 
‒ It is commonly seen in children due to plasticity of bones. 
‒ Unique fracture patterns like green stick fracture, torus fracture and plastic deformation are seen in 

children because their bones are more porous and less brittle. 
 
 
Nursemaid's elbow 
‒ Nursemaid's elbow, also called as subluxed radial head, is one of the most common elbow injuries in 

children between the ages of 1-5 years. 
‒ Nursemaid's elbow occurs when infants or children are lifted or pulled by the hand or arm. 
‒ The mechanism of the injury involves radial head subluxation. 
‒ The child typically keeps the hand in a pronated position, and refuses (cries out in pain) attempted 

forearm supination. 
‒ Diagnosis is made clinically as radiographs are often normal. 
‒ Treatment of this condition is closed reduction in the following steps: 
• First, extend and distract the elbow 
• Next, supinate the forearm. 
• Finally, hyperflex the elbow with your thumb over the radial head in order to feel reduction as it occurs 

 

‒ No post reduction films are needed. 
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Stress fracture 
‒ Stress fracture or March fracture or insufficiency fracture is commonly seen in young active adults 

involved in vigorous and excessive exercises. 
‒ Bones most commonly involved in stress fractures are metatarsal, navicular, neck of femur and tibia. 
‒ Stress fractures classically occur in the anterior part of the middle third of the tibia in patients 

involved in jumping sports while in the posteromedial part of the distal third of the tibia in runners.    
‒ This process starts with resorption of bone to make room for deposition of new stronger bone, but 

continued loading can lead to gross failure of the bone weakened by resorption leading to stress fractures.  
‒ Patients generally complain of pain with activity or exercise and improves with rest. 
‒ Swelling and point tenderness are generally present. 
‒ X rays are normal in the initial stages, in which case CT and bone scan can be diagnostic.  
‒ Treatment includes restricting weightbearing along with short leg casts. 
‒ Healing normally occurs within 3-4 weeks.   

 

‒ Stress (hairline) fractures of the metatarsals are not uncommon in athletes and military recruits; the 
second metatarsal is most commonly injured. Treatment is with rest, analgesia & a hard-soled shoe. 

 
 
Fracture of metatarsal 
‒ History of a traumatic event and presence of crunching are compatible with fracture of metatarsal. 

 
 

Anterior dislocation of shoulder joint 
‒ Anterior dislocation of shoulder is caused by forceful abduction and external rotation of the 

glenohumeral (shoulder) joint. 
‒ Anterior dislocations are more common than posterior dislocation but they are more likely to be 

associated with the axillary nerve compression. 
‒ Axillary nerve injury leads to paralysis of the deltoid and teres minor muscles as well as sensory loss 

over the lateral upper arm “deltoid” (axillary nerve distribution). 
‒ Anterior dislocations allow the arm to be externally rotated and inability for internal rotation. 
‒ An AP and lateral X ray can diagnose anterior dislocation of the shoulder. 

 
 

Posterior dislocation of shoulder joint 
‒ Tonic clonic seizures may result in posterior dislocation of the shoulder joint. 
‒ With posterior dislocation of the shoulder, patient holds the arm adducted and internally rotated, 

inability for external rotation and intact sensations and reflexes. 
‒ Neurovascular impairment is unusual. 
‒ An AP and axillary view would diagnose posterior dislocation. 
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Scaphoid fracture 
‒ Scaphoid is the most commonly fractured bone among all the carpals. 
‒ Patient generally complains of pain at wrist joint. 
‒ Tenderness in anatomical snuffbox is a very sensitive marker of scaphoid fracture. 
‒ Initial X rays may be normal or may show fine radiolucent line in non-displaced scaphoid fractures. 
‒ Scaphoid views are necessary to avoid missing the scaphoid fractures.  
‒ If x-rays are negative but fracture is clinically suspected, a non-displaced scaphoid fractures (fractures 

< 2 mm displacement and no angulation) should be presumed and the patient should be treated with a 
thumb spica cast immobilization and repeat x-rays after 2-3 weeks.  

‒ Open reduction and internal fixation is required if initial X ray shows fracture displacement. 
 
 

Trochanteric bursitis 
‒ In a middle-aged adult, superficial unilateral hip pain that is exacerbated by external pressure to the 

upper lateral thigh (as when lying on the affected side in bed) suggests trochanteric bursitis. 
‒ On physical exam there is pain with external rotation or resisted abduction. 
‒ Trochanteric bursitis is inflammation of the bursa surrounding the insertion of the gluteus medius onto 

the femur’s greater trochanter. 
 
 

Osteosarcoma “Osteogenic sarcoma” 
‒ It is the most common malignant bone tumor in youth. 
‒ It is more common in femur (distal end), tibia (proximal end) and humerus (proximal end). 
‒ The most common symptom initially is pain which is persistent and may worse at night. 
‒ Patients do not have systemic symptoms. 
‒ Serum alkaline phosphatase is elevated. 
‒ X-ray shows destructive (osteolytic) lesion, periosteal new bone formation with periostealinflammation  

“Codman’s triangle” and may also shows “sun-burst” appearance. 
‒  

Ewing's sarcoma 
‒ It is another frequent (neuroectodermal) tumor  of adolescent population (usually <10yr age group). 
‒ The most common site is metaphysis and diaphysis of the femur. 
‒ The tumor is very aggressive and metastasize early to the lungs & lymph nodes. 
‒ Ewing’s sarcoma usually presents with local joint pain & swelling (usually around the knee). 
‒ Patients may initially be diagnosed with osteomyelitis, based on the misleading presentation of 

intermittent fever, malaise, leucocytosis, anemia, and increased ESR. 
‒ X-ray shows osteolytic lesion with “onion-skin” appearance often followed by “moth-eaten” 

appearance. 
 
 

6 
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Giant cell tumor or Osteoclastoma 
‒ It is a tumor of adults and it involves the epiphysis of the distal femur or proximal tibia. 
‒ It is benign but locally aggressive. It frequently recurs even after local curettage. 
‒ Radiology characteristically shows a “soap-bubble appearance” due to osteolytic quality of the tumor. 
‒ The best way to handle this tumor is to recognize it and leave it to experts (know how to recognize bone 

tumors and refer them to appropriate experts). 
 
 

Pre-renal failure 
‒ Oliguria, azotemia and an elevated BUN/Creatinine ratio > 20:1 in the post-operative state most likely 

indicate pre-renal failure from hypovolemia. 
‒ The first step in management new-onset oliguria is to change the Foley catheter to ensure it isn’t clogged. 
‒ Next, if pre-renal azotemia is suspected, a careful fluid challenge is indicated. 

 
 

POSTOPERATIVE COMPLICATIONS 
Postoperative fever 
‒ Common causes of postoperative fever are: atelectasis (1), pneumonia (2-3), urinary tract infection (3-5), 

deep vein thrombosis (4-6) wound infection (5-7), and drug fever (>7). 
 
Nosocomial infections 
‒ Nosocomial infections are defined as infections acquired as a result of hospitalization, and they manifest 

at least 48 hours after hospitalization by fever and leucocytosis. 
‒ A urinary tract infection is the most common type of nosocomial infection; however, it is easy to treat 

and has the best prognosis. 
‒ Commensal organisms, like E. coli and S. aureus are the most commonly found organisms. 

 

‒ Intravenous catheters are one of the most common causes of nosocomial infections. 
‒ Femoral central venous catheters carry a higher risk of causing bacteremia than subclavian catheters. 
‒ Intravenous catheter infections are most commonly caused by cutaneous organism such as Staphylococci, 

but femoral catheters may also cause gram-negative bacteremia. 
‒ Classically, patients with intravenous catheter infection will have erythema or tenderness at the IV site. 

 
 

Respiratory quotient (RQ) 
‒ RQ is the steady state ratio of CO2 produced to O2 consumed per unit time and may be used to make 

assessments of the metabolism taking place in particular organs or in the body as a whole. 
‒ In steady resting state the RQ depends on the proportion of metabolic fuels being oxidized for ATP 

production. 
‒ A steady state RQ close to 1.0 indicates predominant oxidation of carbohydrates & net lipogenesis. 
‒ The RQ for protein and lipid as sole sources of energy are 0.8 and 0.7, respectively. 

7
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Postoperative pulmonary complications 
‒ Risk factors: smoking, pre-existing pulmonary disease, age > 50, thoracic or abdominal surgery, surgery 

lasting more than 3 hours and poor general condition. 
‒ Narcotic analgesics decreases respiratory drive, deep inspirations and coughing. 
‒ Increasing functional residual capacity (FRC) can help to prevent atelectasis & consequently pneumonia. 
‒ Encouraging lung expansion postoperatively decreases the risk of such complications and this is done by: 

incentive spirometry (the most effective), deep breathing exercises, coughing, postural drainage frequent 
repositioning/early ambulation (these methods can be used to increase the functional residual capacity). 
Continuous positive airway pressure (CPAP) is more costly and has higher rate of complications. 

‒ Moving from the supine to sitting position can increase the FRC by 20% to 35%. In normal adults, this 
can amount to several hundred cubic centimeters of lung volume. 

 

‒ Hypoventilation is a frequent occurrence after abdominal hernia repair. 
‒ Early physiotherapy and respiratory exercises (blowing against resistance) are mandatory to prevent 

atelectasis, mucous plugging, and possible subsequent pneumonia development. 
 

‒ Delayed emergency from anesthesia is characterized by hypoventilation, which is evident by decrease in 
respiratory rate, hypertension progressing to hypotension, tachycardia progressing to bradycardia, 
restlessness and pallor/cyanosis. 

 
 
Necrotized surgical infection 
‒ Diabetes is an important predisposing condition. 
‒ Signs and symptoms suggestive of necrotizing surgical infection include: 

1) Intensive pain in the wound accompanied with fever and tachycardia 
2) Decreased sensitivity at the edges of the wound 
3) Cloudy-gray discharge. 

 

‒ The necrotizing surgical infection is usually caused by mixed gram-positive and gram-negative flora. 
The presence of crepitus raises the suspicion that clostridial infection may be present, but some 
streptococcal and other gas-forming organisms may also produce local crepitus.  

‒ The most important step in the management of this condition is early surgical exploration to assess the 
extent of the process and debride the necrotized tissues. 

 
 
Acute adrenal insufficiency 
‒ Acute adrenal insufficiency is a potentially lethal postoperative complication. 
‒ Preoperative steroid use is the main cause. Exogenous steroids depress pituitary-adrenal axis and 

stressful situation can precipitate an acute adrenal insufficiency. 
‒ Acute onset of nausea, abdominal pain, vomiting, hypotension, and hypoglycemia after a stressful 

event (e.g. surgical procedure) in a patient who is steroid-dependant is typical. 
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GASTROINTESTINAL SYSTEM 
Boerhaave's syndrome 
‒ Spontaneous rupture of the esophagus (Boorhave syndrome) can occur during episodes of vomiting, 

particularly when the patient is resisting the vomiting reflex. 
‒ Esophageal rupture in this setting occurs in the distal esophagus, typically few centimeters above the 

gastroesophageal junction. 
‒ Patient presents with severe retrosternal and upper abdominal pain. 
‒ Exam reveals suprasternal crepitus represents pneumomediastinum that may be seen.  
‒ Contrast studies with gastrograffin are indicated in addition to upper gastrointestinal endoscopy when 

a patient with acute alkali ingestion is suspected of having esophageal perforation. 
‒ Once an esophageal perforation has been diagnosed, primary repair of the esophagus should be done 

immediately (via thoracotomy). 
 

‒ NOTE: Rupture of the esophagus may present with a left pleural effusion that has a high level of 
amylase. Also seen on the x ray, will be subcutaneous emphysema. 

 
 
Mallory Weiss tear 
‒ Mallory Weiss tear is an incomplete esophageal tear, usually seen in patients with recurrent vomiting. 
‒ Increased intragastric pressure during vomiting can cause tears in the mucosa of the cardia, and 

sometimes of the distal esophagus. 
‒ These are called Mallory-Weiss tears, and account for 10% of upper GI bleeds. 
‒ Bleeding stops spontaneously in 90% of patients; however, vasopressin, endoscopic injection, or 

electrocautery may be required in a few cases.   
 
 
Ludwig’s Angina 
‒ Ludwig’s angina is a rapidly spreading bilateral cellulitis to the submaxillary and sublingual glands. 
‒ The infection classically arises from an infected 2nd or 3rd mandibular molar tooth. 
‒ Causative organisms are Streptococcus (S. mutans) and anaerobes. 
‒ The patient will present with fever, dysphagia, drooling, stridor and cyanosis. 
‒ Physical examination reveals firm induration in the submandibular space; the presence of anaerobes 

may cause crepitus due to gas formation. 
‒ The most common cause of death is asphyxiation. 
‒ Hematogenous spread can cause endocarditis, osteomyelitis and septic joints. 
‒ Patients should be monitored for respiratory difficulty and intubated if necessary. 
‒ Treatment include removal of the infected tooth and intravenous antibiotics. 
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Parotid tumor 

‒ Parotid surgery to remove the deep lobe of the parotid carries a significant risk of facial nerve palsy. 
‒ Facial nerve (CN VII) carries motor innervation to the muscles of facial expression. 
‒ Destruction of facial nerve causes unilateral facial droop. 
 
 

Parotitis 
‒ Parotitis can be a post-operative complication, & the most common infectious agent is S. aureus. 
‒ Acute parotitis presents with painful swelling of the parotid gland that is aggravated by chewing. 
‒ High fever, tender, swollen and erythematous parotid gland are common. 
‒ This post-operative complication can be prevented with adequate fluid hydration and oral hygiene pre- 

and post-operatively. 
 
 
Sialolithiasis 
‒ Sialolithiasis or calculus formation within the ductal system of salivary gland is most common in 

submandibular gland followed by sublingual and parotid gland.  
‒ Stones are more common in the Wharton's duct. 
‒ Secretions rich in mucin and gravity dependent drainage of ductal system are the reasons for high 

frequency of stones in submandibular gland. 
‒ Sialolithiasis presents as post-prandial pain and swelling. 
‒ Stones in Wharton's duct are radio opaque, hence x-ray of the involved salivary gland is diagnostic. 
‒ Sometimes a calculus close to the orifice of Wharton's duct can be palpated over the anterior aspect of the 

floor of the mouth. 
‒ Treatment consists of dilation and incision of the involved duct to remove the calculus. 
 
 

Sialadenitis 
‒ Sialadenitis typically presents with acute onset of swelling, pain, and tenderness of the involved salivary 

gland. 
‒ The duct opening appears erythematous and pus can be extracted through it. 

 
 
Biliary colic 
‒ Biliary colic occurs when the gall bladder distended as it contracts against an obstructed cystic duct. 
‒ The pain is typically related to meals (fatty) and resolves completely between episodes (intermittent). 
‒ There are no signs of acute cholecystitis (Murphy's sign, fever, elevated WBC and bilirubin). 
‒ Choledocholithiasis symptomatic of biliary colic and without any systemic toxicity is treated with 

analgesic and spasmolytics and elective surgery is done at a later date. 
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Acute cholangitis 
‒ Cholangitis is an infection of the common bile duct, most commonly arises secondary to obstruction of 

the common bile duct by stone or stricture 
‒ It is characterized by Charcot's triad of fever, severe jaundice, and right upper quadrant abdominal pain.  
‒ Confusion and hypotension may also be observed in those with suppurative cholangitis, producing 

Reynold's pentad. 
‒ Laboratory findings include leukocytosis and liver function test abnormalities that are suggestive of 

cholestasis. 
‒ Ultrasound is typically the first imaging study employed to confirm the diagnosis. 
‒ The treatment of acute cholangitis includes provision of supportive care and broad-spectrum antibiotics. 
‒ Patients who do not respond to this treatment regimen (persistent abdominal pain, hypotension despite 

adequate fluids, high fever, or mental confusion) should undergo urgent biliary decompression, 
preferably by endoscopic retrograde cholangiopancreatography (ERCP). ERCP is minimally invasive, 
has a low rate of complications, and allows for diagnostic confirmation. 

 
Acute cholecystitis 
‒ Acute cholecystitis is secondary to gallstone formation in over 90% of cases, most commonly arising 

when a gallstone impacts in the cystic duct. 
‒ Sudden onset right upper quadrant abdominal pain, fever, vomiting, and leukocytosis are highly 

suggestive of acute cholecystitis. 
‒ Treatment for acute cholecystitis includes supportive care (nothing by mouth, with intravenous 

administration of antibiotics, alimentation, and analgesics) followed by laparoscopic cholecystectomy 
within few days of hospitalization. 

‒ Cholecystectomy should be performed immediately in cases of perforation or gangrene. 
 
Acalculous cholecystitis 
‒ Acute acalculous cholecystitis is an acute inflammation of the gallbladder in the absence of gallstones, 

most commonly seen in hospitalized and severely ill patients. 
‒ It is most commonly seen in the following conditions:  

1) Extensive burns 
2) Severe trauma 
3) Prolonged TPN 
4) Prolonged fasting 
5) Mechanical ventilation 

 

‒ It generally presents with right upper quadrant abdominal pain with fever, leucocytosis, and abnormal 
liver function tests. 

‒ It can lead to complications like gangrene, perforation, and emphysematous cholecystitis. 
‒ The initial investigation of choice is an ultrasonogram, which shows signs of acute cholecystitis and no 

gallstones; however, CT scan and HIDA scans are more sensitive and specific for the diagnosis. 
‒ The emergent treatment of choice is percutaneous cholecystostomy. 
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Gastric outlet obstruction 
‒ Major causes are complicated peptic ulcer disease (PUD), strictures secondary to ingestion of caustic 

agent, pyloric stenosis and pancreatic cancer. 
‒ Characterized by early satiety, nausea, non-bilious vomiting, and weight loss. 
‒ Succession splash indicates the presence of hollow viscus filled with both fluid and gas. 
‒ Unceasing vomiting causes dehydration and hypochloremic metabolic alkalosis. This type of alkalosis 

is frequently accompanied by hypokalemia. Potassium supplementation is usually indicated. 
 
 
Dumping syndrome 
‒ Dumping syndrome is a common post-gastrectomy complication. 
‒ Pathophysiology involves rapid emptying of hypertonic gastric contents into the duodenum and small 

intestine, which leads to fluid shift from the intravascular space to the small intestine, release of 
vasoactive polypeptides, and stimulation of autonomic reflexes. 

‒ Patients complain of post-prandial abdominal cramps, weakness, light headedness & diaphoresis. 
‒ Symptoms usually diminish over time and dietary modification is helpful to control symptoms. 
‒ In resistant cases, octreotide should be tried. 
‒ Reconstructive surgery is reserved for intractable cases. 

 
 

ACUTE PANCREATITIS 
‒ Acute pancreatitis is most commonly secondary to gallstones or alcohol abuse.  
‒ However, it may be also secondary to drug toxicity, idiopathic etiology, hypertriglyceridemia, 

infection, severe trauma or burns, hypercalcemia, pancreatic abnormality, tumors, toxins or due to post 
operative or post ERCP etiology. 

‒ Hypertriglyceridemia > 1000mg/dl can cause acute pancreatitis and during the attack the triglyceride 
levels can be as high as 3000-5000 mg/dl. Acute pancreatitis secondary to hypertriglyceridemia often has 
normal levels of amylase.  

‒ Drug-induced pancreatitis is mild and usually resolves with supportive care. 
‒ Remember the following scenarios for drug-induced pancreatitis:  

o Patient on diuretics ?furosemide, thiazides. 
o Patient with inflammatory bowel disease ?sulphasalazine, 5-ASA. 
o Patient on immunosuppressive agents ?azathioprine, L-asparaginase. 
o Patient with a history of seizures or bipolar disorder ?valproic acid. 
o AIDS patient ?didanosine, pentamidine. 
o Patient on antibiotics ?metronidazole, tetracycline 

‒ Acute onset of pain that radiates to the back and is accompanied with nausea & vomiting, and tenderness 
is strongly suggestive of acute pancreatitis. 

‒ Complications: exudative left pleural effusion [when amylase concentration is high], abdominal 
compartment syndrome, secondary paralytic ileus, intraabdominal hemorrhage, shock and pancreatic 
pseudocyst. 
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‒ Hypotension that can complicate acute pancreatitis is thought to arise from intravascular volume loss 
secondary to local and systemic vascular endothelial injury (vascular damage) which increases vascular 
permeability and transudation of plasma. Systemic vasodilatation may also contribute. 

‒ CT scan is diagnostic for pancreatitis. 
 

‒ A cystic lesion involving the pancreas on CT scan in the setting of acute pancreatitis with systemic 
toxicity must be considered an abscess and should be treated with external drainage. 

‒ In the absence of systemic toxicity, a pseudocyst may be presumed and managed expectantly. 
 
 
Pancreatic cancer 
‒ Complaints of daytime fatigue, anorexia, significant weight loss and visceral-type abdominal pain 

interfering with sleep and abdominal examination reveals tender, full epigastrium. This combination 
suggests a malignancy affecting the upper GI tract or associated solid organs. 

 

‒ Pancreatic cancer classically presents insidiously with a combination of constant visceral epigastric pain 
radiating to the back, jaundice due to extrahepatic biliary obstruction, and anorexia with weight loss. 

‒ The known risk factors for the development of pancreatic cancer include: family history, chronic 
pancreatitis, smoking, diabetes mellitus, obesity, and a diet high in fat. Alcoholism is not a risk factor for 
pancreatic cancer 

‒ The most commonly used tumor marker for pancreatic cancer is the cancer associated antigen (CA) 19-9 
[CA 19-9 can be elevated in patients with jaundice but no pancreatic cancer]. Postoperative monitoring of 
pancreatic cancer with CA 19-9 may be helpful in evaluating the tumor response to chemotherapy. 

‒ Commonly, CT scan is effective in detecting bile and pancreatic duct dilation, mass lesions within the 
pancreas, and indications of extrahepatic spread (eg, metastases or ascites). 

‒ Endoscopic retrograde pancreatography (ERCP) s most commonly reserved for  
‒ those patients who have already undergone a nondiagnostic CT scan. 

 
 
Appendicitis 
‒ In acute appendicitis, the initial peri-umbilical pain is referred pain and visceral in nature; however, 

pain shifts to the right lower quadrant with involvement of the parietal peritoneum and becomes 
somatic in nature. 

 

‒ Acute appendicitis is a clinical diagnosis. 
‒ Patients with a classic presentation should be operated on immediately to remove the inflamed appendix 

and prevent appendicular rupture. 
 

‒ Patients who present more than five days after the onset of symptoms, and have localized right lower 
quadrant findings, should be treated with IV hydration, antibiotics and bowel rest. Non-operative 
management is usually effective. 

‒ CT scan may reveal an abscess that can be drained percutaneously. 
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‒ Antibiotics should cover enteric gram-negative organisms and anaerobes. 
‒ A second/third generation cephalosporin or a fluoroquinolone plus metronidazole are usually used. 

Cefotetan has a good coverage of gram-negative organisms and anaerobes; therefore, this can be used as 
monotherapy in this case.   

 

‒ In case of, gangrenous, ruptured, retrocecal appendix and the cecum adjacent to the appendix is 
edematous and livid; experience has shown that right hemicolectomy with ileotransverse anastomosis 
has best postoperative results, when resection of part of ascending colon is required. 

 
‒ Acute ruptured appendicitis may be complicated by pelvic abscess. 
‒ Pelvic abscess presents with abdominal pain, malaise, low-grade fever and rectal pain on defecation. 
‒ Finding of tender, boggy and fluctuant mass palpable only with the tip of the examining finger on rectal 

examination indicates abscess in the rectovesical pouch. 
‒ Surgical drainage is indicated in the presence of a pelvic abscess. 
‒ Percutaneous drainage is the standard treatment approach for pelvic abscess. 
 
 

Small bowel obstruction 
‒ Proximal SBO characterized by vomiting, abdominal discomfort, and abdominal contrast filling on X-ray 
‒ Mid or distal SBO typically presents as colicky abdominal pain, vomiting, abdominal distension, 

constipation-obstipation, and dilated loops of bowel on abdominal x-ray. 
‒ Adhesions are the most common cause of SBO. They may be congenital in children (e.g. Ladd’s bands), 

but typically results from abdominal operations or inflammatory processes. 
‒ The initial treatment for both complete and partial small bowel obstruction is IV fluids resuscitation, 

electrolyte replacement, NPO and placement of nasogastric tube to decompress the stomach, prevent 
aspiration and prevent further abdominal distension. 

‒ Colicky or paroxysmal abdominal pain with episodic hyperactive bowel sounds attributable to peristaltic 
rushes, nausea, vomiting, abdominal distension, diffuse abdominal tenderness and obstipation are typical 
signs of complete small bowel obstruction. 

‒ Surgery is typically required ultimately in patients with complete obstruction in order to rule out and 
prevent strangulation (but patient should be prepared). 

‒ NOTE: Preparation for surgery with fluid and electrolyte replacement and gastric compression 
will make the patient a better surgical candidate, UNLESS; strangulation or perforation of the 
bowel is likely. 

 

‒ Upright abdominal x-ray is the first diagnostic test when intestinal perforation is suspected. 
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DIVERTICULITIS 
‒ The diagnosis of uncomplicated acute diverticulitis of the colon can usually be made clinically. 
‒ Diverticulitis is associated with a history of constipation (rather than diarrhea) and little fiber in their 

diet, and usually produces left lower quadrant pain and fever. 
‒ It is usually seen in elderly patients. 
‒ Uncomplicated diverticulitis may be managed with bowel rest, IV antibiotics covering gram negative 

and anaerobic organisms (e.g. ciprofloxacin & metronidazole) and observation till symptoms resolve. 
‒ When patients fail to respond to antibiotics, a complication must be suspected, such as formation of an 

abscess, fistula, or frank perforation. 
‒ The best diagnostic test to evaluate such complications is via CT scan. 
‒ Any abscess in any location in the body require drainage. 
‒ CT guided percutaneous drainage is the standard treatment approach for pelvic abscess. 
‒ Sigmoidoscopy and colonoscopy can be disastrous in the presence of acutely inflamed bowel and are not 

recommended during the acute episode because the risk of perforating the colon is very high. 
‒ CT scan is the best test for diagnosing and evaluating the abdomen of patients during an acute 

episode of diverticulitis. 
 
 
Psoas abscess 
‒ Psoas abscess usually resulting from hematogenous spread of bacteria. 
‒ S. aureus is the most common offending pathogen. 
‒ Patient presents with fever and right or left lower quadrant pain or back pain. 
‒ Exam does not reveal guarding, rigidity or rebound tenderness in the lower. 
‒ Deep abdominal palpation is required to elicit tenderness due to the deep location of the psoas on the 

posterior abdominal wall. Psoas sign is positive. 
‒ CT scan is the investigation of choice to diagnosis intraabdominal abscess. 
‒ If clinical suspicion of psoas abscess is high and CT is negative, laparoscopy is indicated. 
‒ Any abscess in any location in the body require drainage. 
‒ Patients with psoas abscess are treated with drainage and systemic antibiotics.   
‒ CT guided percutaneous drainage is the standard treatment approach for pelvic abscess. 

 
 
Meckel's diverticulum 
‒ Meckel's diverticulum, in which gastric mucosa is present in 50% of these diverticula. The acid 

secretion may cause ulceration of the distal ileum with possible subsequent painless frank 
hematochezia in children or in adults with intestinal obstruction. 

‒ Upper and lower endoscopies can not reveal lesions of the jejunum or ileum. 
‒ Technetium pertechnetate scintigraphy is the best diagnostic test for Meckel's diverticulum. 
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Hematochezia 
‒ Hematochezia is defined as bright red blood in the stool, it is typically represents for lower GI bleeding. 
‒ The three most common reasons for acute lower GI bleeding in patients over 50 years are diverticulosis, 

angiodysplasia and neoplasms. 
‒ If direct tests such as colonoscopy fail to identify the site of the bleeding, then Technetium-99 labeled 

erythrocyte scintigraphy should be used. 
‒ Labeled erythrocyte scintigraphy (tagged RBC scan), although not a very specific study, could be 

helpful to define the site of bleeding, so that region can be further evaluated and treated by colonoscopy 
or angiography. 

 
 
Postoperative ileus 
‒ Postoperative ileus follows most surgeries where the peritoneal cavity is entered. 
‒ An ileus is a functional defect in bowel motility without an associated physical obstruction. 
‒ Signs and symptoms of postoperative ileus include, nausea, vomiting, abdominal pain, abdominal 

distension, failure to pass flatus or stool, and hypoactive or absent bowel sounds (in contrast, mechanical 
obstruction causes hyperactive “tinkling” bowel sounds). 

‒ Causes of defective bowel motility in the post-operative setting: ↑ splanchnic nerve sympathetic tone 
following violation of the peritoneum, local release of inflammatory mediators and post-operative 
morphine and other narcotics. 

 
 
Bowel ischemia 
‒ Always consider bowel ischemia and infarction as an early complication of operation on the 

abdominal aorta. 
‒ Infarction of the bowel results from inadequate colonic collateral arterial perfusion to the left and 

sigmoid colon after the loss of inferior mesenteric artery during aortic graft placement. 
‒ Patients presents with abdominal pain and bloody diarrhea.  
‒ Fever and leucocytosis may also be present. 
‒ Colonoscopy shows discrete segment of cyanotic and ulcerated bowel. 
 
 

Acute mesenteric ischemia 
‒ It classically presents with severe acute-onset of mid-abdominal pain out of proportion to physical 

examination findings. 
‒ The most common cause is an embolus from the heart (e.g. in case of AF). 
‒ Progression to bowel infarction causes peritoneal signs and the passage of bloody stool. 
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Chronic mesenteric ischemia 
‒ Worsening postprandial pain that leads to avoidance of food is characteristic of chronic occlusion of 

visceral arteries (abdominal angina). 
‒ The diagnosis of chronic mesenteric ischemia is suspected in patients with unexplained chronic 

abdominal pain, weight loss, and food aversion. 
‒ Evidence of associated atherosclerotic disease is usually present. 
‒ Physical findings are usually nonspecific. Abdominal examination may reveal a bruit (50 % of patients). 
‒ Diagnosis requires angiography or a Doppler ultrasound. 

 
 
Paralytic ileus 
‒ Absent bowel sounds with gaseous distension of both small and large bowels indicate a paralytic 

(adynamic) ileus. 
‒ Paralytic ileus classically follows abdominal surgery, but it may occur in cases of retroperitoneal 

hemorrhage associated with vertebral fracture. 
‒ Failure to pass stool or flatus, abdominal distension and absent bowel sounds. 
‒ Abdominal x-rays show air-fluid levels and distended gas-filled loops of both small and large 

intestine. 
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BREAST 
Evaluate a breast mass 

 
 
‒ Malignant lesions are generally hard, irregular and fixed. 
‒ Physical examination alone is insufficient to differentiate benign and malignant lesions. 
‒ A mammogram should be the first step in evaluation of all patients over age 35 with a palpable breast 

lump. This is particularly important if there is a family history of breast cancer. 
‒ Ultrasound can distinguish a solid from cystic lesion.   
‒ FNA for cytological evaluation of palpable lesion can be done with or without preceding 

ultrasonography. 
 
 
Fibrocystic disease 
‒ It is benign condition. Very common in pre-menopausal females. 
‒ Patients present with bilateral painful, rubbery, firm, mobile masses; who experiences more tenderness 

during her menses. 
‒ Fibrocystic disease is treated with aspiration of the cyst, which should yield clear fluid (serous 

“greenish” and non-bloody) and result in the disappearance of the mass. 
‒ Afterwards, patients are typically observed for 4 to 6 weeks. 
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Fat necrosis of the breast 
‒ Fat necrosis of the breast is associated with breast trauma or surgery (e.g. reduction mammoplasty). 
‒ Fat necrosis can mimic breast cancer in its clinical and radiographic features as fixed mass, skin or 

nipple retraction, evidence of calcification on mammography and appears solid (hypoechoic mass) on 
ultrasonography. 

‒ Breast malignancy has micro-calcification, while fat necrosis has coarse calcification. 
‒ Excisional, core or fine needle biopsy is diagnostic and shows fat globules and foamy histocytes. 
‒ No treatment is indicated, as it is self-limited condition. 
‒ Standard follow up: monthly self- examination, annual clinical breast examination and routine screening 

mammography starting at age of 40. 
 
 
Inflammatory breast carcinoma 
‒ It is an uncommon form of breast cancer. 
‒ It presents as erythematous and edematous plaque with a “peau d’orange” appearance overlying a 

breast mass, commonly with axillary lymphadenopathy. 
‒ Spontaneous nipple discharge, it is another sign indicates the possibility of breast cancer              

(nipple discharge in non-lactating woman should always raise suspicion for breast cancer). 
‒ 25% of patients with this condition will have metastatic disease at the time of presentation. 
‒ Clinically inflammatory breast carcinoma can not be differentiated from infectious processes, therefore 

biopsy for histology should be done first to exclude or confirm diagnosis. 
 
 
Mastitis 
‒ Mastitis is not a contraindication to breastfeeding. 
‒ Some physicians actually encourage breastfeeding since this prevents engorgement, along with other 

subsequent symptoms such as fissures and cracking of the nipple along with analgesics and antibiotics. 
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CARDIOTHORACIC SURGERY 
Aortic dissection 
‒ Aortic dissection presents as sudden, tearing chest pain that radiates to the back. 
‒ Leg weakness can occur if the dissection progresses to involve the arteries feeding the spinal cord. 
‒ Check blood pressure in both arms (difference in BP greater than 30 mmHg between the arms is an 

important clue) 
‒ Auscultate for aortic regurge (early decrescendo diastolic murmur at the left sternal border).  
‒ Mediastinal widening is often, though NOT always, seen on chest X-ray. 
‒ Normal EKG. 
‒ Transesophageal echocardiography is the preferred diagnostic tool or CT with contrast (invasive). 
‒ Before performing TEE, hypertension should be controlled by intravenous labetalol. 
‒ Type A dissections involve the ascending aorta and are treated with medical therapy and surgery. 
‒ Type B dissections involve the descending aorta and are treated with medical therapy only. 
‒ Intravenous labetalol (beta-blocker) is the most appropriate intervention for acute aortic dissection. 

 
 
Abdominal aortic aneurysm (AAA) 
‒ AAA classically presents with a pulsatile abdominal mass. 
‒ Smoking cessation is the intervention with the greatest likelihood of slowing AAA progression. 
‒ Hypertension in patients with AAA should be treated with beta-blockers. 
‒ The study of choice for diagnosis and follow-up of abdominal aortic aneurysms is an abdominal 

ultrasound. 
‒ Indications of surgery in patients with AAA include: diameter > 5 cm, presence of symptoms, or rapid 

rate of growth. 
 

‒ A patient, who is hypotensive with abdominal pain and has a CT scan showing enlarged aortic silhouette, 
has a diagnosis of ruptured abdominal aortic aneurysm. This patient needs immediate surgery. 

‒ CT scanning is only done in stable patients. 
‒ In unstable patients, the presence of aneurysm can be confirmed by bedside ultrasound.  

 
‒ After an AAA repair, diarrhea with blood in the stools should raise the suspicion of ischemic colitis. If 

the CT scan is inconclusive a sigmoidoscopy/colonoscopy is recommended. 
 
‒ Spinal cord ischemia with lower spastic paraplegia is a rare complication of abdominal aortic 

aneurism surgery. 
‒ The artery of Adamkiewicz arises from the aorta and supplies the anterior circulation of the middle and 

lower spinal cord. Diminished flow through this artery may result from its thrombosis, ligation, or 
systemic hypotension. Resultant neurologic dysfunction is due to ischemia of antero-lateral structures 
of the spinal cord. It includes lower spastic paraplegia, pelvic organ dysfunction, and loss of 
temperature and pain sensation over the lower extremities. Vibratory and proprioceptive sensation is 
preserved because posterior circulation of the spinal cord is not affected. 
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Ruptured abdominal aortic aneurysm 
‒ When a patient represents with a pulsatile abdominal mass and hypotension, a presumptive diagnosis 

of ruptured abdominal aortic aneurysm must be entertained and the patient should be taken 
immediately to the operating room. 

 
 
Central line placement 
‒ Complications from central lines may include pneumothorax, hemothorax, sepsis and tamponade. 
‒ Radiologic confirmation of the position of the catheter is a standard step in protocols after insertion of 

central lines. 
‒ A cardinal rule for the prevention of myocardial perforation is radiologic confirmation that the catheter 

tip is proximal to the cardiac silhouette. Ideally, the catheter tip should lie in the superior vena cava. 
‒ Prior to use of any newly placed central lines, the chest x-ray must be reviewed to ensure the absence 

of pneumothorax, hemothorax and good positioning of the catheter tip. 
 
 
Acute mediastinitis 
‒ Acute mediastinitis may occur following heart surgery. 
‒ Signs and symptoms include fever, chest pain, leucocytosis and mediastinal widening on chest x-ray. 
‒ Like an abscess, the treatment of mediastinitis requires drainage, debridment and antibiotic therapy. 

 
 
Massive hemoptysis 
‒ A case of massive hemoptysis is a medical emergency. 
‒ Massive hemoptysis is defined as hemoptysis of greater than 100 to 600 ml of blood per 24 hrs. 
‒ Most of the times the volume is not measured; therefore any suspicion of massive hemoptysis based up 

on history needs to be treated as an emergency. 
‒ Worldwide, pulmonary tuberculosis is one of the most common causes of massive hemoptysis. 
‒ RIGID BRONCHOSCOPY is the initial intervention of choice in massive hemoptysis because it allows 

for rapid visualization of the bleeding site and it allows for control of bleeding through laser cautery or 
other interventions. 

‒ Flexible bronchoscopy is used in the diagnostic aspects of hemoptysis and it is not a good choice for 
emergency management of hemoptysis. Because of its small lumen it cannot provide much scope for 
interventions.  

 

‒ N.B.: blood from the airway has an alkaline pH and is bright red and frothy in appearance. 
‒ N.B.: blood from GI origin is acidic, usually has a darker color and may contain food particles. 
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Solitary pulmonary nodule 
‒ Solitary pulmonary nodule defined as a 3cm or less coin-shaped lesion in the middle to lateral one third 

of the lung surrounded by normal parenchyma. 
‒ Most of them are benign. Calcification of the nodules favors a benign lesion. "Popcorn" calcification is a 

hamartoma while "bulls eye" is a granuloma.   
 

‒ In low risk patients (i.e. < 40 years and non smokers) a solitary pulmonary nodule is not a sign of 
immediate alarm. The best approach is to ask for an old x-ray. If there is no change in it for the last 12 
months it is considered benign. It is followed by a CXR every 3 months, for the next 12 months, and if 
there is no growth or no symptoms it is left as such.  

 

‒ High-risk patients i.e. smokers, require a full investigation work up. It starts with a CT scan chest just 
to get better picture of the lesion and its extent, followed by fine needle aspiration. If the lesion is 
missed, an open-lung biopsy is an option.   

 
 
Pilonidal disease 
‒ Acute pain and swelling of the midline sacrococcygeal skin and subcutaneous tissues are most 

commonly due to pilonidal disease. 
‒ The acute presentation involves infection of a dermal sinus tract originating over the coccyx. 
‒ Treatment by drainage of abscesses and excision of sinus tract. 

 
 
Clavicular fracture 
‒ Clavicular fracture is one of the most common injured bones in the body. 
‒ It commonly occurs as a result of fall on outstretched arm or direct blow to the shoulder. 
‒ The contralateral hand is classically used to support the weight of the affected arm. 
‒ Clavicular fracture presents with irregularity, crepitus and fullness over the fracture site and decreased 

movements of the arm. 
‒ A careful neurovascular exam should accompany all fractures to the clavicle due to its proximity to the 

subclavian artery and brachial plexus. 
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VASCULAR SURGERY 
Occlusive arterial disease 
‒ The goal of therapy for occlusive arterial disease of the lower extremities is to relieve pain, prevent 

limb loss, and maintain bipedal gait. 
‒ Most patients with intermittent claudication alone remain stable or even improve with appropriate 

conservative treatment. 
‒ Intermittent claudication is best treated with aspirin and an exercise program. 
‒ Measurement of ankle brachial index may give some idea about the extent of disease severity.  
‒ An angiogram is usually not required for patients with intermittent claudication if the patient has no 

evidence of ischemia, infection, gangrene, or loss of pulse. If surgery is not planned, a duplex arterial 
study may suffice.  

‒ In patients with severe claudication and marked involvement of the tibial vessels, the disease can 
progress to gangrene. If there are symptoms of nocturnal pain, ulceration of gangrene occurs, 
angiogram and possible surgery may be required.  

 
 
Deep vein thrombosis (DVT) 
‒ Preoperative DVT prophylaxis is dependent on the patient's individual risk factors and the type of 

surgery being performed. 
‒ Surgical patients can be categorized according their risk of DVT: 

1) Low risk: Minor surgery in a patient < 40 years old with no additional risk factors present. 
2) Moderate risk: Patients > 40 years old, one or more additional risk factors, minor/non-major surgery.  
3) High risk: Patients > 40 years old, additional risk factors, major operation (e.g., orthopedic procedures 

of the lower extremity). 
‒ In low risk patients, prophylaxis other than early ambulation usually is not recommended.  

 

‒ For moderate risk patients, undergoing general abdominal, thoracic, or gynecologic surgery, either 
LMWH or unfractionated heparin is recommended. 

‒ Patients in whom bleeding risks are unacceptable (e.g., intracranial/spinal cord surgery) should receive 
intermittent pneumatic compression due to its efficacy and safety profile in this group of patients.  

 

‒ High-risk patients who are receiving general surgery can be given LMWH for prophylaxis. 
‒ Patients who are undergoing orthopedic procedures of the lower extremity (such as this patient) should 

receive either LMWH or oral warfarin.   
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Venous ulcer 
‒ Ulcers on the medial aspect of the leg are generally from venous disease. 
‒ Edema, stasis dermatitis and venous ulceration result from lower extremities venous insufficiency. 
‒ The prolonged venous stasis results in pooling and extravasation of blood into the surrounding skin. 
‒ The venous hypertension prevents ulcer healing and has to be corrected before the ulcer can heal. 
‒ Venous hypertension may be due to vein varicosities and incompetent perforators. 
‒ Venous hypertension can be detected by observation of large venous varicosities and assessment of the 

saphenous vein and its branches. 
 
 
 

OTOLARYNGOLOGY 
Nasopharyngeal carcinoma (NPC) 
‒ It is a tumor seen in the three-to-four decades of life and the incidence is higher in Asians. 
‒ Nasopharyngeal cancer usually presents initially as a painless neck mass. 
‒ Patients often present with recurrent otitis media, recurrent epistaxis and/or nasal obstruction. 
‒ Their etiology has been strongly linked to Ebstein-Barr virus infection. 

 
 

Nasal septal perforation 
‒ The etiology of nasal septal perforations can be traumatic, iatrogenic (e.g. rhinoplasty), inflammatory 

(e.g. sarcoidosis, Wegener granulomatosis), malignant, and cocaine-related. 
‒ It can cause a whistling sound with inspiration, crusting, bleeding, nasal discharge, parosmia, and 

neuralgia. 
‒ If a patient develops a whistling noise during respiration following rhinoplasty, one should suspect nasal 

septal perforation resulting from a septal hematoma. 
‒ Larger perforations can lead to atrophic rhinitis. 

 
 

Nasal polyp 
‒ Nasal polyps are the most common nasal tumors. 
‒ It can be caused by an allergic or infectious process. 
‒ A history of allergic disorders (e.g., allergic rhinitis, asthma) is often present. 
‒ Sinonasal polyps may be associated with human papilloma virus (HPV) infection. 
‒ Septal papillomas are invariably a squamous papilloma with no malignant potential; however, most 

lateral papillomas are inverted papillomas with malignant potential.   
‒ The typical symptoms are recurrent episodes of rhinitis, chronic nasal obstruction, altered taste 

sensation, and diminished sense of smell. There is also a persistent postnasal drip. 
‒ Symptomatic treatment consists of steroids and decongestants. 
‒ Steroids are also indicated for recalcitrant nasal polyps. 
‒ If medical management fails, surgical removal of the polyp is indicated. 
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‒ Aspirin is contraindicated in patients with asthma and nasal polyps because aspirin use may lead to 
severe bronchospasm (aspirin triad or Samter's triad) in such patients. 

 
 
Juvenile angiofibroma (JNA) 
‒ Any adolescent who presents with a nasal obstruction, visible nasal mass, and frequent nosebleeds 

(epistaxis) is considered to have a juvenile angiofibroma (JNA), unless proven otherwise. 
 

‒ This is typically found in the back of the nose or upper throat (nasopharynx) of adolescent boys. 
‒ It is a benign growth, but is capable of eroding and locally invading.   
‒ JNAs are deemed potentially very dangerous because these are composed of many blood vessels which 

may bleed readily. In addition, its common areas of occurrence are difficult to access surgically. For 
these reasons, such tumors should only be touched by a specialist. 

 

‒ In some cases, no treatment is necessary.  
‒ Treatment is required if the angiofibroma is enlarging, obstructing the airway, or causing chronic 

nosebleeds. Surgical treatment includes removal of the tumor. Removal is often difficult because the 
tumor is unencapsulated and may be deeply invasive. Recurrence of the tumor after surgical resection is 
common. 

 
 
Torus palatinus 
‒ Torus palatinus is a benign bony mass (exostosis) located on the hard palate. 
‒ The cause of this mass is unknown and is unrelated to trauma. 
‒ It is basically an outgrowth from the hard palate and seen in a few adults. 
‒ The structure usually has been present for sometime and has a benign history. 
‒ The thin epithelium overlying the bony growth will tend to ulcerate and be slow to heal due to poor 

vascularity. 
‒ No medical or surgical therapy is required unless the growth becomes symptomatic or interferes with 

speech or eating. 
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UROLOGY 
Urethral injury 
‒ Urethral injury can be of following types:  

1) Anterior urethral injury due to injury to urethra anterior to the perineal membrane. Anterior urethral 
injuries are most commonly due to blunt trauma to the perineum (straddle injuries), and many have 
delayed manifestation. 

2) Posterior urethra consists of the prostatic urethra and membranous urethra. Posterior urethral injuries 
are most commonly associated with pelvic fracture. 

 

‒ Hallmark triad of urethral injury is:  
1) Blood at urethral meatus 
2) Inability to void 
3) Distended bladder, (high riding prostate, and scrotal hematoma in posterior urethral injuries) 

 

‒ A retrograde urethrogram would be needed in this patient to assess the urethral injury but it will not 
give any information about pelvic fracture. 

‒ Foley catheterization in the presence of urethral injury will predispose the patient to abscess formation 
and worsening of the urethral damage. 

‒ Urethral injury is less common in females 
 
 

Extra-peritoneal rupture of bladder 
‒ Hematuria, suprapubic tenderness, non-palpable bladder, and lower abdominal and perineal-edema in 

trauma patient is highly suggestive of extra peritoneal rupture of bladder. 
‒ The most common site of extraperitoneal rupture is the bladder neck. 
‒ Retrograde cystogram with post void film is the investigation of choice for patients with suspected 

bladder trauma. 
 
 
Intraperitoneal rupture of the bladder 
‒ Intraperitoneal rupture of the bladder occurs in blunt trauma to a full distended bladder. 
‒ The dome is the most susceptible part of the bladder to injury by sudden increase in intravesical pressure. 
‒ Abdominal pain that refers to one or both shoulders suggests intraabdominal pathology that is causing 

peritonitis and irritation of the diaphragm. 
‒ The dome of the bladder is the only region covered by peritoneum; thus the only injury that would permit 

leakage of urine into the peritoneum causes chemical peritonitis. 
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Penile fracture 
‒ Fracture of penis is an uncommon condition seen during aggressive sex especially with female on top. 
‒ It is characterized by history of vigorous intercourse with bending of penis accompanied by cracking 

sound and immediate pain, swelling and rapid loss of erection. 
‒ It generally involves the disruption of the tunica albuginea of one or both corpus cavernosa. 
‒ Penile fracture is a medical emergency and retrograde urethrogram followed by surgical exploration 

of penis. 
 
 
Kidney stones 
‒ Urinary calculi present as flank or abdominal pain radiating to the groin, along with nausea and vomiting. 
‒ The first-line modality for diagnosing a urinary stone is non-contrast spiral CT of the abdomen and 

pelvis. 
‒ Ultrasonography can be used if the patient is pregnant (but can miss small stones). 

 
 

Uric acid stones 
‒ Uric acid stones (needle-shaped crystals) occur when urine is saturated with uric acid in the presence of 

an acidic urine and dehydration. 
‒ Ileus is possibly due to vagal reaction due to ureteral colic. 
‒ Uric acid stones which are radiolucent, have to be evaluated by either CT of the abdomen or 

intravenous pyelography. 
‒ Ileus will be over when the ureterolithiasis is treated. 
‒ Stones less than 0.6 cm may pass spontaneously with hydration and analgesia. 

 
 
Oxalate stones 
‒ Patients with Crohn’s disease, chronic pancreatitis or any other small intestinal disorder resulting in fat 

malabsorption, are predisposed to hyperoxaluria (remember Ca++ role). 
‒ Increased absorption is the most common cause of hyperoxaluria and oxalate stone formation. 

 
 
Hydrocele 
‒ A hydrocele is a fluid collection within the processus or tunica vaginalis. 
‒ Hydrocele can be differentiated from other testicular masses by transillumination. 
‒ Non-communicating hydrocele is referred to a fluid containing sac which is a remnant of processus 

vaginalis. The upper limits of the mass is easily identified. Most cases will disappear spontaneously by 
the age of 12 months. Hydroceles that do not resolve spontaneously should be removed surgically due to 
the risk of inguinal hernia. 

‒ Communicating hydrocele, the upper limit cant be reached and it treated with surgery. 
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Varicocele 
‒ A varicocele is a tortuous dilatation of the pampiniform plexus of veins surrounding the spermatic cord 

and testis in the scrotum, most common on the left side. 
‒ Patients classically presents with dull, aching pain in the testis. 
‒ On examination, the scrotum will feel similar to a “bag of worms”, valsalva maneuver will typically 

cause the mass to enlarge and the mass reduces in size when the patient is recumbent. 
‒ Varicoceles that fail to empty when the patient is recumbent raises the suspicion for renal cell carcinoma, 

which is most commonly due to obstruction of the gonadal vein where it enters the renal vein. CT scan of 
the abdomen is most sensitive and specific for diagnosing the renal cell carcinoma.   

 
 
Benign prostatic hyperplasia and hematuria 
‒ Hematuria in BPH is typically the result of rupture of dilated veins in the prostatic urethra. 
‒ In males over age 40, BPH is the most common cause of isolated microscopic hematuria (> 5 RBCs/hpf 

without associated increased proteins, casts or leukocytes in the urine). 
‒ In males over age 60, BPH, nephrolithiasis, and urinary tract infection are the most common causes of 

isolated microscopic hematuria (BPH is the most common cause). 
 
 

 
  

 


