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Abstract 

"In the middle of difficulty lies opportunity."– Albert Einstein.In the realm of dental practice, the 

presence of medical emergencies poses both challenges and opportunities for dental professionals.We 

will look into specific emergencies such as syncope,seizures, asthma attacks, allergic reactions, 

anaphylaxis, airway obstruction,diabetes-related issues, and cardiac emergencies. Each emergency will 

be discussed in terms of its occurrence in dental practice, underlying causes,symptoms, and effective 

treatment protocols. Two more important topics:Importance  of history taking,Medico legal aspect of 

medical emergency in dental office will be seen. 

 

Many medical emergencies can occur in routine dental practice that can occur in dental cleaning. Dentist 

should be adequately trained and equipped to manage the emergency . Following article sheds light on 

the common medical emergencies its causes , symptoms and line of treatment . 1 

American college of emergency physician defines emergency as any condition perceived by the prudent 

layperson, or someone on his or her behalf, as requiring immediate medical or surgical evaluation and 

treatment. 2 

In the middle of difficulty lies opportunity." - Albert Einstein, In the face of difficulty in form of medical 

emergency, we as dentist should find the opportunity to save lives and ensure the well-being of our 

patients." 

 

SYNCOPE 

Syncope, commonly known as fainting, is a sudden loss of consciousness that can occur unexpectedly, 

even in the seemingly calm environment of a dental office. In this article, we delve into the causes, 

symptoms, and management of syncope, shedding light on this critical medical emergency. 3 

Causes of Syncope 

Syncope can be triggered by various factors, with stress, impaired physical status, and drug 

administration being primary culprits. Dental procedures such as venipuncture and intraoral injections 

can induce syncope, making it essential for dental professionals to be vigilant and prepared to handle 

such situations.4 

Symptoms and Signs 

Recognizing the symptoms of syncope is crucial for prompt intervention. Patients experiencing 

vasodepressor syncope may exhibit dizziness, light-headedness, collapse, loss of consciousness, nausea, 

and vomiting. These signs, if observed post-procedure, demand immediate attention to ensure patient 
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safety.5,6 

Management Strategies 

When faced with a syncope episode, swift and effective management is paramount. Positioning the 

patient in a supine position aids in maintaining adequate blood flow to the brain. Ensuring an open 

airway through head tilt positioning and employing artificial ventilation if necessary can prevent 

complications. Assessing circulation and vital signs completes the initial management steps, ensuring a 

comprehensive approach to patient care. 5 

Understanding Vasodepressor Syncope 

Vasodepressor syncope, characterized by a sudden decrease in cerebral blood flow, is a common 

subtype of syncope encountered in dental settings. Emotional stress during dental procedures triggers a 

cascade of cardiovascular events, leading to decreased peripheral vascular resistance, tachycardia, and 

sweating. As blood pools in the periphery, arterial blood pressure drops, resulting in diminished cerebral 

blood flow and eventual syncope.3 

Factors Precipitating Vasodepressor Syncope 

Psychogenic factors such as anxiety, pain, and the sight of blood or surgical instruments can precipitate 

vasodepressor syncope. Non-psychogenic triggers include standing or upright position, hunger, 

exhaustion, and environmental factors like heat and humidity. Recognizing these triggers aids in 

preventive measures and enhances patient safety.6 

Management of Vasodepressor Syncope 

Managing vasodepressor syncope requires a multi-faceted approach. Recognizing pre- syncope 

symptoms such as warmth, pallor, perspiration, nausea, and rapid heart rate allows for timely 

intervention. Modifying patient positioning and closely monitoring vital signs are essential steps in 

preventing syncope recurrence and ensuring patient well-being. 

Assessing the ABCDE is vital.9 

Administration of Midodrine (Alpha-agonist) three times a day 5mg. 13 

 

SEIZURE 

Epilepsy is characterized by the occurrence of spontaneous seizures, which arise when large regions of 

the brain produce un- controlled, synchronous neural activity. Seizures are disruptive episodes of 

cerebral dysfunction that can manifest in various forms, from subtle absences to intense convulsions. 7 

Causes of Seizures: 

Seizures stem from a disturbance in brain electrical activity, triggered by various factors such as head 

trauma, epilepsy, poisoning, or metabolic disorders. Predisposing conditions like hypoxia or congenital 

deformities also contribute to their occurrence.5,7 

Clinical Manifestations: 

Seizures present a spectrum of symptoms, including muscular rigidity, jerky movements, and temporary 

loss of consciousness. Depending on the type of seizure, manifestations vary from blank stares to violent 

convulsions. Recognizing these signs is crucial for timely intervention.5 

Management Strategies: 

During a seizure, ensuring the patient's safety is paramount. Placing them on the ground to prevent injury 

and allowing the seizure to run its course is advised. It's crucial not to insert anything into the patient's 

mouth or restrain them forcibly. Post-seizure, ensuring proper breathing and monitoring vital signs are 

essential. 6,7 
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In cases of prolonged or recurrent seizures, medical intervention becomes necessary. Benzodiazepines 

like diazepam are commonly administered to halt seizures, with additional measures taken to support 

cardiovascular and respiratory functions. 

Status Epilepticus:6 

Status epilepticus, characterized by continuous or recurrent seizures without recovery periods, is a 

medical emergency requiring immediate intervention. Administering benzodiazepines promptly is 

crucial in preventing complications. 

Updates in Seizure Management: 

Recent guidelines emphasize personalized care plans for epilepsy patients. Buccal midazolam is 

recommended for prolonged or repeated seizures, providing a convenient and effective treatment 

option.5 

• Diazepam—5 to 10 mg at 5 mg/minutes repeated every 10 minutes till 30 mg maximum dose. 

• Phenytoin (20 mg/kg IV)—for long-term seizures. 

• Phenobarbital (20 mg/kg IV)—for continuing seizures. 4 

• Peadiaitric dose of mideazolam buccally : 1- 5 years : 5 mg , 5-7 years : 7.5 mg , above 10 years 10 mg 5 

 

ASTHMA 

Asthma is a chronic respiratory condition that affects millions worldwide, characterized by recurrent 

episodes of wheezing, breathlessness, chest tightness, and coughing. Managing asthma within the dental 

practice is crucial, as patients may experience acute attacks triggered by various factors, including stress, 

allergens, or physical exertion . 8 

The Complexity of Asthma 

Asthma manifests in various forms, classified into intrinsic and extrinsic types, each with its unique 

triggers and management strategies. Extrinsic asthma, commonly known as allergic asthma, is often 

triggered by airborne allergens such as pollen, dust mites, or certain medications like aspirin. On the 

other hand, intrinsic asthma can be triggered by non-allergic factors like respiratory infections, physical 

exertion, or environmental pollutants.7,8 

Best Practices in Dental Settings 

Dental professionals must be equipped with the latest guidelines for managing acute asthma attacks 

effectively. Early utilization of spacer devices for administering bronchodilators like salbutamol is 

recommended, ensuring optimal drug delivery and minimizing the risk of choking. the latest guidelines 

stress the importance of using spacer devices and following personalized asthma action plans. 

Additionally, patients should be encouraged to carry personalized asthma action plans and be educated 

on their usage in emergency situations. patients should administer bronchodilators using their own 

inhalers or those provided by the dental office emergency supply. Inhalers may contain medications like 

epinephrine, isoproterenol, metaproterenol, or albuterol ( 2 puffs 100 microgram/puff ) .4,5 

Safety Measures and Emergency Protocols 

Awareness of potential risks, such as choking hazards associated with pressurized metered- dose 

inhalers, is paramount for dental staff. Vigilance in observing correct inhaler techniques and prompt 

action in the event of airway obstruction can prevent serious complications. 

Moreover, dental practitioners should be well-versed in emergency protocols, including the termination 

of procedures, positioning of patients for optimal airflow, and implementation of ABC (Airway-

Breathing-Circulation) protocols9. 
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Treatment of Asthma Attacks 

In severe asthma attacks, timely administration of medications is crucial. When aerosol therapy is 

ineffective, epinephrine (0.3 mL of a 1:1000 dilution) may be injected SC or IM, hydrocortisone 

succinate, 100 to 200 mg IV. may be injected intravenously. Clinical management of asthma attacks, 

emphasizing the importance of terminating dental procedures, positioning the patient comfortably, 

calming the patient, and following the ABC (Airway-Breathing-Circulation) protocol. 

 

 

 
Airway breathing circulation disability exposure ( Saans foundation , India ) 

 

ALLERGY AND ANAPHYLAXIS 

The Basics of Allergies 

An allergy, defined as a hypersensitive reaction to specific substances, arises when the immune system 

overreacts to an otherwise harmless antigen. Common allergens include pollen, certain foods, 

medications, and insect stings. When the body encounters these triggers, it mounts an immune response 

mediated by immunoglobulin E (IgE) antibodies.4,6 

The Spectrum of Allergic Reactions 

Allergic reactions manifest in various forms, ranging from mild skin irritations to severe respiratory 

distress. Type I hypersensitivity reactions, characterized by immediate IgE- mediated responses, can 

lead to anaphylaxis, the most severe allergic reaction. Symptoms may include itching, hives, swelling, 

wheezing, difficulty breathing, and even loss of consciousness. 

Anaphylactic Shock: A Deadly Emergency 

Anaphylaxis represents a medical emergency requiring prompt intervention. Triggered by allergen 
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exposure, anaphylactic shock rapidly impairs vital functions such as breathing and circulation. Histamine, 

released during the allergic cascade, plays a central role in orchestrating the body's response to allergens. 

Without swift treatment, anaphylaxis can be fatal.10 

Management and Preparedness5,6 

Managing allergies and preventing anaphylaxis hinges on preparedness and timely intervention. Key 

strategies include: 

• Recognizing early warning signs of allergic reactions 

• Administering appropriate medications, such as antihistamines and epinephrine 

• Seeking immediate medical assistance for severe reactions 

• Ensuring access to adrenaline autoinjectors (AAIs) in emergency kits Navigating Challenges in 

Anaphylaxis Management 

Despite advancements in allergy management, challenges persist. Supply issues with AAIs have raised 

concerns, prompting regulatory agencies to extend expiry dates for specific batches. Dental practices, in 

particular, must stay vigilant, maintaining adequate supplies and adhering to updated guidelines for 

anaphylaxis treatment. 

Treatment of Anaphylaxis: Insights from Medical Practice4 

In the event of anaphylaxis, prompt and appropriate treatment is crucial. Medical professionals follow 

established protocols to manage anaphylactic reactions effectively. Key steps in the treatment of 

anaphylaxis include: 

For patients with milder symptoms like rash or itching, he or she should be given diphenhydramine 50 to 

100 mg IV or IM, and vital signs should be monitored. 

Administering Epinephrine: Epinephrine is the first-line treatment for anaphylaxis, acting rapidly to 

reverse symptoms and stabilize vital signs. AAIs provide a convenient means of delivering epinephrine 

in emergency situations. Epipen 300 mcg, Jext 150 mcg and Jext 300 mcg AAI devices.11 

Monitoring Vital Signs: Continuous monitoring of vital signs, including heart rate, blood pressure, and 

oxygen saturation, is essential to assess the patient's response to treatment and identify any signs of 

deterioration. 

Supportive Care: In addition to epinephrine, patients may require supportive measures such as oxygen 

therapy, intravenous fluids, and airway management to ensure adequate oxygenation and circulation. 

Follow-up Care: Following resolution of the acute episode, patients should receive comprehensive 

follow-up care to address any lingering symptoms, evaluate the underlying cause of the allergic reaction, 

and develop strategies for prevention and management of future episodes. 

 

AIRWAY OBSTRUCTION 

Airway obstruction can manifest in two primary ways: complete or partial obstruction. The possibility of 

a foreign object becoming lodged in the larynx and obstructing the trachea exit underscores the 

importance of vigilance in healthcare settings, particularly during procedures involving the oral cavity.6 

Preventing Airway Obstruction6 

Prevention plays a crucial role in averting airway obstruction incidents. Several measures can be 

employed to mitigate the risk: 

1. Oral Packing and Pharyngeal Curtain: Creating a barrier with gauze pads across the posterior portion 

of the oral cavity helps prevent small particles from entering the airway. This technique acts as a 

safeguard during dental procedures, reducing the likelihood of foreign object inhalation. 
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2. Rubber Dam Utilization: Isolating the operative field from the oral cavity using a rubber dam not 

only enhances procedural precision but also serves as a preventive measure against accidental 

swallowing of objects. This simple yet effective tool adds an extra layer of protection during dental 

treatments. 

3. Magill Intubation Forceps: These specialized forceps aid in the retrieval of both large and small 

objects from the distal regions of the oral cavity. Their design facilitates precise and controlled 

extraction, minimizing the risk of further obstruction or injury. 

Responding to Airway Obstruction 

In the event of airway obstruction, prompt and appropriate action is paramount. Recent literature outlines 

several techniques for addressing this emergency: 

1. Back Blows: Administered with the patient straddled over the rescuer's arm and the head positioned 

lower than the trunk, back blows can dislodge obstructing objects by exerting pressure on the 

thoracic cavity. 

2. Manual Thrusts: Also known as the Heimlich maneuver, manual thrusts involve repeated inward and 

upward movements to expel the foreign body. This technique should be continued until the object is 

expelled or the patient loses consciousness. 

3. Chest Thrusts: By rapidly increasing intrathoracic pressure, chest thrusts mimic the action of a cough, 

potentially aiding in the removal of obstructing materials. 

 
CPG_Foreign body airway obstruction 

 

DIABETES 5,6 

Understanding Diabetes Mellitus. 

Diabetes mellitus encompasses a range of metabolic disorders characterized by chronic hyperglycemia 

due to relative insulin deficiency. Predisposing factors include genetic predisposition, pancreatic issues, 

endocrine conditions, or steroid use. Two primary clinical entities, hyperglycemia and hypoglycemia, 

require careful management to prevent complications. 

Hyperglycemia can be triggered by various factors increasing the body's insulin requirements. 

Management involves addressing the underlying causes and, in severe cases, administering intravenous 

fluids and electrolytes. 

Hypoglycemia poses acute risks, progressing rapidly to loss of consciousness if left untreated. 

Symptoms include hunger, weakness, tachycardia, and unconsciousness. Prompt intervention with oral 

glucose, intravenous solutions, and medical consultation is imperative. 

Causes of Hypoglycemia4 

Hypoglycemia, the most common acute complication of diabetes, can arise from various factors, as 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR240527428 Volume 6, Issue 5, September-October 2024 7 

 

outlined in the provided article: 

1. Delayed Meals and Excessive Insulin Doses: highlights how skipping meals or taking too much 

insulin can lead to a drop in blood sugar levels, triggering hypoglycemia. 

2. Systemic Issues: The articles suggest that systemic issues, such as hormonal imbalances or other 

medical conditions, can also contribute to hypoglycemia. For instance, hyperthyroidism or certain 

medications may affect glucose metabolism, potentially causing hypoglycemic episodes 

Management of Hypoglycemia 

Effective management of hypoglycemia involves prompt recognition and intervention to prevent 

complications. Here's a detailed look at the management strategies outlined in the provided articles: 

1. Prompt Recognition and Response: emphasizes the importance of being alert, especially in patients 

with impaired awareness of hypoglycemia (IAH). Healthcare professionals should promptly 

recognize symptoms and initiate appropriate treatment. 

2. Administration of Quick-Acting Carbohydrates: In dental practice, if the patient is conscious and 

cooperative, offering 15–20 grams of quick-acting carbohydrates is recommended .This may include 

glucose tablets, fruit juice, or glucose gel. 

3. Avoidance of Certain Products: With the introduction of the Sugar , some products may no longer 

contain sufficient carbohydrates for effective hypoglycemia treatment . It's essential to be aware of 

these changes and avoid recommending inadequate products. 

4. Glucagon Administration: In cases where the patient cannot consume oral carbohydrates, glucagon 

administration may be necessary . Proper storage and accessibility of glucagon kits are crucial to 

ensure readiness for emergencies. 

5. Consultation and Monitoring: consult a physician and monitoring vital signs during hypoglycemia 

management. Intravenous glucose or glucagon may be required in severe cases, along with medical 

supervision. 

 

CARDIAC EMERGENCIES 5,6 

Types of Cardiac Emergencies 

Cardiac emergencies in dental practice can manifest in various forms, each requiring prompt recognition 

and appropriate management to ensure patient safety. Some common types include: 

1. Myocardial Infarction (Heart Attack): Characterized by the sudden blockage of blood flow to the 

heart muscle, resulting in tissue damage. 

2. Arrhythmias: Irregular heartbeats that can lead to complications such as palpitations, fainting, or 

cardiac arrest. 

3. Heart Failure Exacerbation: Occurs when the heart's ability to pump blood is compromised, leading 

to symptoms such as shortness of breath, fatigue, and fluid retention. 

Causes of Cardiac Emergencies 

Several factors can contribute to the development of cardiac emergencies during dental procedures: 

1. Underlying Cardiovascular Disease: Patients with a history of coronary artery disease, hypertension, 

or heart failure are at increased risk. 

2. Anxiety and Stress: Dental anxiety or stress-related responses can trigger cardiac events in 

susceptible individuals. 

3. Drug Interactions: Certain medications, such as vasoconstrictors used in local anesthesia, may 

exacerbate underlying cardiovascular conditions. 
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Symptoms 

Recognizing the signs of a cardiac emergency is crucial for timely intervention. Common symptoms 

include: 

1. Chest Pain or Discomfort: Often described as pressure, squeezing, or tightness in the chest, which 

may radiate to the arms, neck, jaw, or back. 

2. Shortness of Breath: Difficulty breathing or a feeling of suffocation, especially during exertion or 

while lying down. 

3. Palpitations: Sensations of rapid, fluttering, or pounding heartbeats. 

4. Dizziness or Lightheadedness: Feeling faint, dizzy, or on the verge of passing out. 

Treatment 

Immediate action is crucial when managing cardiac emergencies in dental practice. Key steps include: 

1. Activate Emergency Response: Call for assistance and initiate emergency medical services 

2. Administer Aspirin: Provide dispersible aspirin (300 mg) to the patient, unless contraindicated, to 

help reduce blood clot formation. 

3. Maintain Oxygenation: Adjust oxygen flow to achieve target oxygen saturation levels, particularly in 

hypoxemic patients. 

4. Monitor Vital Signs Continuously assess the patient's vital signs, including heart rate, blood pressure, 

and oxygen saturation. 

5. Prepare for Defibrillation: In cases of cardiac arrest or severe arrhythmias, be prepared to perform 

cardiopulmonary resuscitation (CPR) and use an automated external defibrillator (AED) if available. 

 

 
Photo Credits: https://images.app.goo.gl/Jd5Gqy2RabABqfYm7 

 

IMPORTANCE OF HISTORY TAKING 

In dental practice, thorough history taking is crucial to avoid and manage medical emergencies. Detailed 

patient history allows dentists to identify underlying health conditions, allergies, and medications that 

may complicate dental procedures. Recognizing conditions like hypertension, diabetes, or heart disease 

can prevent adverse reactions to anesthesia and other treatments. Allergies to medications or materials 

can be life-threatening if not identified in advance. Understanding a patient’s current medications helps 

avoid harmful drug interactions. Moreover, history taking can reveal psychological factors such as 

anxiety, which may necessitate specific management strategies to prevent panic attacks or 
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hyperventilation during treatment. Effective history taking also enables tailored emergency protocols, 

ensuring rapid and appropriate responses if an emergency occurs. In essence, comprehensive history 

taking enhances patient safety, informs clinical decision-making, and ensures preparedness for potential 

medical emergencies, fostering a secure and effective dental care environment. 

 

MEDICOLEGAL ASPECT 12,13 

To ensure safety in the medicolegal aspects of dental emergencies, a dentist should adopt the following 

strategies: 

Practising in respective specialities only is a key to avoid mediolegal issues 

Avoiding Emergencies 

1. Thorough Patient History: Conduct comprehensive medical histories and update them regularly to 

identify potential risks. 

2. Informed Consent: Clearly explain procedures, risks, and alternatives to patients, ensuring they 

understand and consent to treatment. 

3. Training and Preparedness: Maintain certification in basic life support (BLS) and advanced cardiac 

life support (ACLS). Regularly train staff in emergency protocols. 

4. Proper Documentation: Document all patient interactions, history, treatment plans, and informed 

consents meticulously. 

5. Preoperative Assessment: Perform detailed preoperative evaluations, including necessary diagnostic 

tests, to identify any contraindications. 

During Emergencies 

1. Prompt and Adequate Response: Act quickly and efficiently following established emergency 

protocols to stabilize the patient. 

2. Clear Communication: Keep the patient and their family informed about the situation and the steps 

being taken. 

3. Accurate Record-Keeping: Document the emergency event thoroughly, including the patient’s 

condition, your response, and any treatments administered. 

4. Follow-Up Care: Arrange for immediate transfer to a hospital if needed and ensure proper follow-up 

care. 

Post-Emergency 

1. Debrief and Review: Conduct a debrief with staff to review the emergency, identify any 

shortcomings, and update protocols if necessary. 

2. Continued Documentation : Continue to document the patient’s condition and any follow- up care or 

referrals provided. 

3. Communication with Patient: Maintain open communication with the patient and their family, 

providing updates and addressing concerns to prevent dissatisfaction or complaints. 

4. Legal Consultation: If an incident occurs, consult with legal professionals to understand any potential 

medicolegal implications and prepare a defense if necessary. 

5. Insurance Coverage: Ensure you have adequate professional liability insurance to cover potential 

claims. 

 

COURSES AVAILABLE 

1. BLS ( Basic Life Support Course ) https://cpr.heart.org/en/cpr-courses-and-kits/healthcare-
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professional/basic- life-support-bls-

training#:~:text=The%20AHA%27s%20BLS%20course%20trains,early%20use%20of%20an%20A

ED . 

2. ACLS ( Advanced Cardiac Life Support ) ( https://cpr.heart.org/en/cpr-courses-and-kits/healthcare- 

professional/acls ) 

 

REFRENCES 

1. Medical emergencies in the dental surgery. | Journal of the Irish Dental Association | EBSCOhost ( 

Journal of the Irish Dental Association, 2015, Vol 61, Issue 6, p302 ISSN0021-1133 ) 

2. Articles: What is Emergency Medicine? ( American college of emergency physicians ) 

3. Syncope: Evaluation and Differential Diagnosis ( LLOYD A. RUNSER, MD, MPH; ROBERT L. 

GAUER, MD; and ALEX HOUSER, DO ) 

4. https://www.johsr.com/abstractArticleContentBrowse/JOHSR/24497/JPJ/fullText ( Medical 

Emergencies in Dentistry: A Review Jyoti Zingade, Garish Kumar, Pavan K Gujjar 

5. Medical emergencies in the dental practice poster: revised and updated ( British Dental Association ) 

6. https://books.google.co.in/books?hl=en&lr=&id=Tc1sBQAAQBAJ&oi=fnd&pg=PP1&dq=Malamed+&o

ts=6fm1MpD82 

H&sig=qFCBDetBuFvz4i2oJGiUsriW_gk&redir_esc=y#v=onepage&q=Malamed&f=false ( 

Malamed book of medical emergencies in dental practice ) 

7. On the nature of seizure dynamics ( On the nature of seizure dynamics Viktor K. Jirsa, William C. 

Stacey, Pascale P. Quilichini,Anton I. Ivanovand Christophe Bernard ) 

8. Asthma: definitions and pathophysiology ( James W Mims ) 

9. Initial assessment and treatment with the Airway, Breathing, Circulation, Disability, Exposure 

(ABCDE) approach ( Troles Thim ) 

10. The allergic emergency – management of severe allergic reactions ( Alexander Wellner Busse ) 

11. Medical emergencies in the dental practice poster: revised and updated Phil Jevon 1 

12. https://books.google.com/books?hl=en&lr=&id=vlRBEAAAQBAJ&oi=fnd&pg=PA319&dq=medicolega

l+aspects+in+den tistry+&ots=A6z1Tw0l6_&sig=QPKJhJpbC1l8c-Ne-jTzDNrWHsA (V .P. Singh) 

13. https://books.google.com/books?hl=en&lr=&id=RcbsAwAAQBAJ&oi=fnd&pg=PA188&dq=medicolega

l+aspects+in+den tistry+&ots=6V5bHt5vHt&sig=YNz3lNUStPbB5p6xPTifhSTj9aE (James. R. 

Hupp) 

14. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2998831/ Management and Therapy of vascovagal 

syncope(Muhammet Ali Aydin, Tushar V Salukhe, Iris Wilke, and  Stephan Willems) 

https://www.ijfmr.com/
http://www.johsr.com/abstractArticleContentBrowse/JOHSR/24497/JPJ/fullText
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2998831/

