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Differential Diagnosis of Chest Pain:
· Visceral pain does not have a localization, difficult to discriminate

· The more diffuse the pain the more difficult it is to diagnose the origin; increases the number of differentials (visceral sources elevated in differential)

Definition:

· The sensory response to noxious stimuli caused by trauma of dysfunction of the chest wall, thoracic organs, or contiguous structures

· TzieTzie’s syndrome (costochondritis)- most common under 30 cause of chest pain

· Psychological disorders can cause chest pain where no organic disease exists

· Adolescent diabetes is increasing, 20 years from now the major cause of death will be metabolic syndrome

· Structures next to the thoracic can radiate pain down into thorax, belly can radiate pain up into the chest

· Cervical angina- precordial pain coming from degenerative stenosis in the C/S

· Anxiety can cause chest pain when there is no organic disorder (but it can also exacerbate pathological conditions causing chest pain)

Common Diagnoses:

· Cardiopulmonary causes:  Big 3 triple rule out

· Cardiac pain (MI)

· Aortic pain (aortic dissection)

· Tracheal/pleural (pulmonary embolism)

· CT of chest needed to rule out these 3

· Other causes:

· Diaphragmatic pain

· GI pain

· Musculoskeletal pain

· 1/3 of cases of chest pain in the ER will be anterior chest wall syndrome (muscle tear, costochondritis, etc.)

· Breast pain

· Traumatic as result of sports

· Non-traumatic- under 30 years old think fibrocystic or fibroadenoma

· Over 35 mammography or MRI of breast

· Psychogenic pain

Epidemiology:

· Most chest pain is harmless and self-limiting

· One of the most common reasons for seeking urgent medical attention

· Patients typically fear that chest pain is life-threatening

· In children and adolescents, most pain is musculoskeletal or psychogenic

· Cardiac pain from coronary disease typically presents in older patients with known history and risk factors

· Immunocompromised patients are at risk for pneumonia

· Predisposition to embolism:  immobilization, estrogen meds, pregnancy, long bone fractures

· In general, somatic disorders have a specific, localized site of pain.  Visceral disorders tend to be more diffuse.

Cardiac Pain:

· Cause:  imbalance between oxygen need and supply in cardiac muscle >>> ischemia/infarction

· Many patients describe ischemia as pressure

· Stat work up is presentation of patient with hand in fist directly over chest

· Symptom:  variable tightness, pressure, burning in a substernal or left chest distribution

· Stable angina= pain lasting 2-5 minutes, exacerbated by activity, relieved by rest, nitro helps

· This doesn’t stay stable, will progress into unstable, rest doesn’t help

· Pain of MI is less predicatable.  Results from acute thrombosis.

· S/S:  palipations, sweating, cool skin, SOB, weakness, N/V, and sense of impending doom

· Pain may refer to non-typical locations and cause suspicion of other disorders

· Peri-menopausal and post-menopausal women do not present the same as men; there is nothing that makes the diagnosis straightforward which accounts for the higher mortality rate in women; may present with fatigue as the only symptom; very atypical presentation

· Fast, slow or irregular pulse may be sing of MI

· MI may be associated with cardiac failure and present with pulmonary edema and venous hypertension

· Many patients progress from MI to cardiac failure, many patients are already in failure and present with MI

· Patient with CHF at higher risk for MI

Aortic Pain:

· Caused by aneurismal distention or dissection

· Stretching of vessel wall converges with nerve tracks that carry pain from the heart

· Pain is severe, “tearing” in nature

· Aortic arch dissection pain is diffuse, substernal, anterior chest and shoulders

· Descending arch dissection refers pain to the neck and interscapular region

· Other problems may occur when dissection involves additional vessels:

· Carotid (in younger age groups) or vertebral- syncope, coma 

· Renal artery- acute oliguria

· Mesenteric artery- bowel ischemia/infarction

· Signs of dissection include:

· Hypotension

· BP variation between arms (should not vary more than 10mmHG between arms)

· Absent peripheral pulses

· CHF

Tracheal and Pleural Pain:

· Chest pain with deep breath

· Pain may result from tracheitis (viral), pulmonary embolism with infarction, pneumonia (split bacterial and viral, sicker with bacterial), pneumothorax (may also occur with inflammation of joints)
· Tracheal and bronchial pain is referred to neck and anterior chest the same level as irritation

· Pulmonary embolus leads to pulmonary ischemia, bronchial constriction, tissue damage and pleural irritation

· Pneumonia and pneumothorax cause pain by pleural irritation

· Tracheitis pain is exacerbated by coughing and sneezing

· Pulmonary embolism (PE) leads to SOB and pain from pleural irritation.  Associated hemoptysis suggests infarction.

· Many PEs are subclinical

· Pneumonia (PNA) may cause pleural pain with chills, fever, SOB, and fatigue

· Most sensitive sign for PNA is fever

· Pneumothorax presents as acute, sharp, unilateral pain and SOB

GI related chest pain:

· Causes:

· Esophagitis (reflux or heartburn), esophageal spasm, obstruction or rupture 

· Peptic ulcer disease

· Pancreatitis

· Biliary disease

· Heart burn from incompetent GE sphincter

· Sharp pain radiating to the back with chronic alcohol use may suggest pancreatitis (higher risk for carcinoma)

· May have calcification of pancreas

· Colicky right sided pain implies biliary obstruction/distention from stone or neoplasm

· Stone getting stuck leads to spasm distal

Musculoskeletal Chest pain:

· Localized, intense, tender

· Costochondral pain may simulate angina (inflammation of joints)

· Herpes zoster- intense burning or stabbing pain and may precede skin rash

Psychogenic Chest Pain:

· Inadequate stress management

· Pain absent on weekends or when removed from stress

· Pain of this origin may be difficult to detect if patient is unwilling to discuss personal matters

· Anxiety plays a role in chest, dyspnea and asthma (spirometry will be normal)
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Case History:
History:

· A 53 year old male with insulin dependent diabetes presented with a 10 month history of a constant ache in the anterior part of the chest.  He described that at times it felt like “tearing flesh”.  This was initially attributed to an injury with rib fractures sustained 18 months earlier.  Non steroidal agents were partially palliative, but development of gastric ulcers precluded continuation.  The patient also complained of pain and weakness in the right arm.

Physcial Examination:

· Physical examination revealed swelling of the mid anterior chest.  A slightly tender 6x9 cm firm mass and central erythema was noted on palpation.  The lung sounds were clear, but heart sounds were distant.  No appreciable adenopathy or hepatosplenomegaly was noted.

· The work up for progressive pain at that time included neurology consultation, magnetic resonance imaging of the thoracic spine which demonstrated disc degenerative changes.  An EMG showed sensorimotor polyneuropathy.  He was placed on a regimen of amitriptyline with some relief from pain.  The patient returned 1 month later complaining of chest swelling.  Also non-voluntary 9kg weight loss had occurred over the last 12 months.

Systems:

· Vascular

Differential Category:

· Vascular

· Neoplasia

· Arthritide

Differential Diagnosis:

· Aneurysm

· Thymoma

· Lymphoma

Testing:

· CBC with diff

· MRI

· US

· CT

· biopsy

Test Results:

· Normochromic, normocytic anemia

Imaging Results:

· Ill defined increased opacity along the paramediastinal region

· Sternal destruction was present with minimal abnormal soft tissue in the upper retrospinal area

· Anterior bone scan image of the chest revealed abnormal increased activity in the manubrium and the right 7th rib

· CT showed large soft tissue mass extending from the anterior mediastinum to the anterior skin surface with a  large area of decreased attenuation suggestive of necrosis

Diagnosis:

· High grade immunoblastic non-Hodgkins lymphoma
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Case Study
Physical Examination:

· This white male of normal habitus had the following vitals on examination:  temperature 37 degrees C, pulse 108/min, respiration 36/min, BP 138/92 mmHg.  This patient appeared in severe respiratory distress with cyanosis.  Breath sounds were unremarkable.  A prominent P2 was noted on cardiac auscultation.

· No jugular venous distention was noted.  The patient had functioning ileostomy.  No hepatomegaly or HJ reflux was noted.  Cyanotic nailbeds in all extremities with no peripheral edema was also observed.  The neurologic exam was unremarkable.  The patient was admitted for further tests.

Differential Category:

· Vascular

Differential Diagnosis:

· Pulmonary embolism

Testing Strategy:

· V/Q Perfusion Scan
Test Results:

· Lab results:  Hgb 18.7, WBC 16,800 without left shift, electrolytes, liver enzymes, BUN, creatinine were all normal; ABG had a pH 7.51, PCO2 23, PCO2, 39.  Chest radiograph was unremarkable.

· Ventilation Perfusion lung scan was indeterminate for pulmonary embolism.  Pulmonary angiogram showed pruning of vasculature bilaterally without evidence of intraluminal filling defect, measured pulmonary artery pressure 77/44.  ECG no acute changes.  Doppler venous study of both lower extremities was normal.
· Echocardiogram showed a dilated right ventricle with hypokinesis, dilated right atrium with tricuspid regurgitation, estimated pulmonary artery systolic pressure.

· Demonstrates cor pulmonale (right heart failure)

· Diagnosis multiple microscopic tumor emboli with hypoxic respiratory failure and cor pulmonale.
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Case Study:
History:

· A sixty five year old woman had acute, but transient, neck pain following a short coughing episode.  The patient was able to walk to the restroom, where she began to have severe low back pain and lower extremity numbness and weakness that rapidly progressed to frank lower extremity paralysis.

· Should recognize that acute onset indicates vascular

· While en route to the hospital, the patient became incontinent of both bowel and bladder.  Upon admission to the emergency department the patient complained of low back pain, bilateral lower extremities.  The emergency department staff obtained an urgent orthopedic consultation to evaluate the patient.

· Recognize as cauda equina syndrome- neurosurgical emergency

· The patient had no relevant medical or surgical history, was not taking any medications, and denied any family history of medical illness.  She reported that she had smoked more than one pack of cigarettes per day for more than forty years.

· History of smoking means you need to do thorough ROS

· On review of systems, the patient repeatedly denied having had any syncope, vision changes, chest or thoracic pain, shortness of breath, upper extremity symptoms, or abdominal pain.  She did report nausea, vomiting, diaphoresis, low back pain, buttock pain, thigh pain, decreased sensation in the lower part of the trunk and lower extremities and an inability to move the lower extremities.

Physical Examination:

· Vital signs revealed a blood pressure of 179/86 mmHg, a pulse rate of 95 beats per minute, and a respiratory rate of 18.  The patient was crying and complaining of pain and weakness.

· The lower extremities were warm and pink and were insensate to light touch, proprioception, and pain from the second lumbar level caudally.  The patellar and Achilles tendon reflexes were absent, there was no clonus, and the Babinski sign was negative.  Muscle strength was grade 0/5 for all motor groups from the third lumbar level caudally.
· The patient had no rectal tone, was incontinent of stool, the bulbocavernosus reflex was absent, there was not evidence of sacral sparing.  The femoral, popliteal, dorsalis pedis and posterior tibial pulses were neither palpable nor detectable on Doppler examination.

· Sacral sparing implies preservation of S1, S2, and S2 (would still have sensation if spared)

Testing:

· The results of the vascular exam coupled with the presence of low back pain led to an emergent abdominal ultrasound, which revealed an intimal tear in the descending aorta.  An immediate vascular consultation was obtained
· CT showed a type A aortic dissection (beginning in the ascending aortal and extending down the external iliac arteries) with aortic root involvement and pericardial tamponade.  There was substantial compression of the true lumen of the aorta and marked reflux of contrast medium into the inferior vena cava and hepatic vessels.

· Upon exiting the radiology department, the patient became confused, the legs became mottled, and the blood pressure dropped.  Despite intervention, the patient died.
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Abdominal Pain:

Common Diagnoses:

· Nonspecific abdominal pain is the most frequent diagnosis of abdominal pain

· 40-50% of final diagnoses are NSAP

· NSAP, acute gastronenteritis, pelvic inflammatory disease, and urinary tract infection account for 60-70% of all diagnoses

Conditions causing Abdominal pain:

· IBS (accompanies fibromyalgia is 70% of patients)

· Diverticulitis

· Cholecystitis

· Appendicitis (most common cause of abdominal pain in the right lower quadrant)

· Acute pancreatitis- look for history of gallbladder problems or alcohol abuse

· Mesenteric ischemic disease- postprandial abdominal pain after eating due to lack of blood flow and peristalsis

· PID

· UTI

· Diarrheal syndromes

· Peptic ulcer disease- inflammatory disease of GI tract

· Urinary tract stones

· Ectopic pregnancy

Epidemiology:

· Approximately 80% of patients with abdominal pain are seen three or fewer times for their pain.  Almost half are only seen once for this problem

· The lower abdomen is the most common region for pain, accounting for approximately 2/3 of all medical visits for abdominal pain

· NSAP most commonly periumbilical pain

· Approximately 10% of patients are referred to a specialist

· Surgical referrals are predominate, general surgery being the most common (50%), followed by obstetrics and gynecology (33%)

· 10% of patients with abdominal pain are admitted to the hospital for evaluation and treatment

· Depending on the patient’s age, abdominal pain is the 11th to 17th most common reason for visiting the family physical

· Patients who seek medical pain for abdominal pain tend to be 18-44 years old

· Certain diagnoses more prevalent in certain age groups (IBS common in younger populations)

· Diverticulitis and mesenteric artery occlusion- elderly

· IBS- rarely elderly

· Over 90% of children who have abdominal pain have NSAP

· In one study, elderly patients presenting to an emergency room for evaluation of nontraumatic abdominal pain were more likely to have a surgical abdomen than younger patients
· Most patients who present with abdominal pain are female, even when gynecologic diagnoses are excluded

Pathophysiology NSAP

· The exact cause is unknown, may represent a form of bowel motility disorder similar to IBS

· The role of psychosocial factors is also not known, although some physicians feel that abdominal pain may be similar to tension headache as a somatic focus for stress

· Brain is capable of taking a stressor and placing it in a system

· Exact cause is debated, motility disorder of GI tract

· Other causes, such as GI hormonal imbalance or a psychosocial cause such as stress or depression

Pathophysiology Diverticulitis

· Obstruction of diverticulum leads to distention and subsequent inflammation of peridiverticular tissue

· Abscess formation

· Acute- requires surgical intervention and draining

Cholecystitis:

· Caused by stasis of bile in the GB, resulting from blockage of the outlet of the GB or the bile duct, usually by one or more gallstones, with subsequent inflammation

· Lack of dietary fiber is a cause

· Refers to right scapula (different from interscapular pain)

· Gallstones made of cholesterol

· Associated with obesity

Appendicitis:

· More threatening

· Obstruction of lumen leads to distention and inflammation or infection

· Infarction or rupture of the appendix results in peritonitis

Acute pancreatitis:
· Exact cause unknown

· Reflux of bile or duodenal juices or alcohol use leads to leakage of pancreatic enzymes into the tissue of the pancreas

· Subsequently edema, fat necrosis and tissue damage occur

Mesenteric ischemic disease

· Embolic or atherosclerotic

· Occlusion is result of blockage of arterial flow

· Bowel will die, must have resection

Symptoms:

· Physician must differentiate surgical problem requiring prompt attention from a self-limited benign process

· Pain, anorexia, vomiting, diarrhea, and constipation alone often are not indicators of serious disease

Pain:  indicating serious disease

· Pain that awakens patient from sleep

· Continues for more than 6 hours

· Changes in pattern

· Appendicitis:  usually begins with epigatsric then moves to periumbilical pain and then localizes to the right lower quadrant

· Probably visceral if pain moves around

· Accompanied by syncope or fainting

· Precedes vomiting 

· Worsened by breathing or a change in body position

· Radiates such as pain radiating to the shoulder in a patient with acute cholecystitis or to the back in a patient with acute pancreatitis or abdominal aneurysm

· Location of pain can be helpful when coupled with other signs or symptoms

· Example:  right lower quadrant pain, emesis, fever, and leuokocytosis= appendicitis

· Medications such as erythromycin or tetracycline may cause abdominal pain

· Corticosteroids may mask or diminish pain

Other symptoms:
· Persistent vomiting

· Altered bowel function (diarrhea with constipation is characteristic in patients with IBS); these patients may also have abdominal distention, bloating, belching, excessive flatus, and mucus in the stool

· Changes in mental status, appetite, functional abilities, energy levels, and sleep patterns may replace pain as the predominant symptoms

· Particularly true with elderly patients who may present atypically

· Age of patient must be taken into consideration

Signs:

· Rebound tenderness- surgical abdomen

· Location of pain or tenderness in itself not very helpful, certain locations are fairly sensitive but not very specific

· Abnormal bowel sounds- rushes of bowel sounds indicate surgical bowel

· Abdominal mass- pulsatile need US
· Fever
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· You will not be tested on treatment on the final, only on the differential and diagnostic strategy

· 50 questions

· You may bring a highlighter to the exam

Case Study:

History:

· A 75 year old man presented with lower left extremity weakness that had progressively worsened during the previous three weeks.  He had increased difficulty in walking and also noted “numbness” of the shin and toes of the left leg.  He denied having lower back, abdominal, inguinal, or femoral pain.

· Numb is a reference to anesthetic, most of the time when patients use this word they mean paresthesia or formication

· True numbness is anesthesia or lack of pain

· Very few patients have a true anesthetic presentation, need to evaluate what they mean when they say “numb”

· Note that the patient denies pain but has weakness

· No antecedent history of trauma to his leg or back could be recollected.  The patient’s history was significant for mild hypertension.  He was taking no medications.

Physical Examination:

· The patient appeared older than his stated age and was in no acute distress.  His blood pressure was 110/70 (non-orthostatic) with a sinus tachycardia at 110 bpm.  The patient was afebrile with a temp of 37.1.  Chest and cardiac exams were unremarkable.  The abdomen was soft and flat with a midepigastric fullness.  There were active bowel sounds and no hepatosplenomegaly.

· Older appearance can be due to environment that patient lives in, will have an average in your community of what a person looks like based on age

· Should perform orthostatic pressures in this age group

· Blood pressure is not consistent with history of mild hypertension

· We are automatically in the vascular category due to abnormal vital signs

· Neuro exam showed the patient alert and oriented; however he was unable to walk due to the weakness in his left leg.  Cranial nerves II-XII were intact.  Motor strength was 4/5 in both arms and the right leg, and 3/5 in the left leg.  DTRs were 1+ for biceps and triceps; and were absent bilaterally in the knee and ankle.  Decreased dermatomal sensations with a pin wheel over the entire left leg was also observed.

· Common for elderly person to have loss of S1 reflex with aging

· Positional awareness was intact.  The patient had a downgoing Babinski’s bilaterally.  Peripheral vasculature exams showed normal femoral and dorsalis pedis pulses bilaterally.  The patient was admitted for testing
Systems:

· Vascular

· Neurologic

· This is a multisystem case

Differential Categories and Diff Dx:

· Must go beyond the root, too many symptoms to be involved

· Plexus is next, neurologically vulnerable, this is where all the roots come together

· Neuromotor junction

· Myopathy

· Plexus is more reasonable answer

· How do you trap a plexus with a vascular problem?  Not ischemia, peripheral pulses intact

· What tests would be ordered to locate the level of the lesion?

· NCV or electromyography

Test Results:

· Lab:  WBC 20,400 (60% polymorphonuclear neutrophils, 17% bands); hematocrit 39%; normal electrolytes; BUN 30mg; creatine 1.2mg

· Elevated white count tells you there is an inflammatory process (no fever so probably not infection)

· Imaging:  lumbosacral spine radiography showed normal alignment.  There was diffuse osteopenia as well as compression of the superior end plate of L1 with anterior osteophyte formation suggesting that the compression fracture was not acute.  The rest of the study was unremarkable.

· Remote fractures are not acute pain generators

· Does not answer any questions for us

· Electro diagnostics:  EMG was consistent with a lumbar plexopathy, showing severe denervation with no motor units present in the left vastus lateralis, vastus medialis, adductor longus, or iliopsoas muscles.  Mild denervation was present in the anterior tibialis and medial gastroncnemius muscles.  Left external oblique and lumbar paraspinal musculature was normal.

· 24 hours after admission, the patient had a pulsatile, nontender 5cm supraumbilical mass.  The patient again denied any history of back or flank pain.

· CT scan with IV contrast demonstrated a 5cm infrarenal abdominal aortic aneurysm with a large left retroperitoneal hematoma.  On several cuts, obvious extravasation of contrast was seen within the retroperitoneal hematoma.  Noted was a 20% anterior vertebral body erosion at the level of the aneurysm and hematoma.

· Psoas muscle is in retroperitoneum

· Lumbar plexus is behind psoas often piercing the psoas

· Hematoma has been putting pressure on the lumbar plexus leading to progressive neuro deficit
