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Sickle Cell Anemia (SCA) is an inherited disease of the Hb in the blood and is “one of the most common single gene disorders in the world” (Chang, Ye, & Kan, 2006). This genetic disorder primarily affects people in Africa where 25% of population are carriers of the gene (Sickle Cell Anemia, 2008).  The Mediterranean area, Middle East, and India also have a higher prevalence of SCA (Chang, Ye, & Kan, 2006). This disease also affects over 70,000 Americans and over 2 million Americans have the sickle cell trait (Sickle Cell Anemia, 2008). The purpose of this paper is to define SCA, provide its incidence and prevalence, etiology, signs and symptoms, dental/medical management and treatment modifications for people with SCA. 

Etiology


Sickle cell anemia is associated with abnormal Hb and the genes that make it. Our genes are encoded with two chromosomes to make Hb.  People who have inherited sickle cell anemia have two copies of the sickle cell gene.  They inherit the sickle cell gene from each parent; hence, both parents must have the sickle cell trait or gene to pass on to their children (Sickle Cell Anemia, 2008). 


Normal red blood cells are smooth and round and have easy access through blood vessels to carry oxygen to all parts of the body. In SCA, the abnormal hemoglobin sticks together when it gives up its oxygen to the tissues. Sickle-shaped cells don’t move easily through blood. They are stiff, sticky and “C” shaped and is susceptible to forming clumps.  The clumps of sickle cells block blood flow in the blood vessels that lead to the limbs and organs (Sickle Cell Anemia, 2008).


Sickle cell hemoglobin provides advantages against Plasmodium falciparum which causes malaria (Little, Falace, Miller & Rhodus, 2008). Therefore, people from areas where malaria is or was a threat are more likely to possess this mutated gene.

Signs and Symptoms

Clinical signs and symptoms of sickle cells anemia are leg ulcers, jaundice, pallor, dactylitis (warm and tender hands and feet), organomegaly, cardiac failure, stroke, sudden abdominal and bone pain and slow or delayed growth development (Little et al., 2008).  These signs and symptoms are typical of chronic anemia as well (Little et al., 2008).  Acute anemia, where there is a severe drop in red blood cell production, will result in an aplastic crisis (Little et al., 2008).  

Dental/Medical Management

The goal of medical management for SCA is to control the signs and symptoms and to eliminate the essential cause (Little et al., 2008). If a person with sickle cell anemia does not receive continuous health care their chances of dying before the age of thirty increases by 50% (Little et al., 2008). For children up to the age of five, sickle cell anemia is managed by regular prophylactic penicillin (Little et al., 2008). The early use of antibiotics to prevent infection is very important (Little et al., 2008). People with SCA are also given supplementary folic acid to help with the production of red blood cells (Matsui, 2008).

People with sickle cell anemia will often go through sickle crises, which are extremely painful and can lasts from hours to days (Matsui, 2008). There are several ways to minimize or even eliminate sickle crises, which include keeping the body hydrated, avoiding sources of infection, and preventing a loss of oxygen from the tissues. Emotional stress, high altitudes, and challenging physical activity are all ways that can lower oxygen from the blood. Hydroxyurea has been found to reduce the occurrence of crises and the need for transfusions (Matsui, 2008).

             Dental Management and Treatment Planning Modifications

Dental hygienists must thoroughly review the patient’s medical history. A medical consultation with the patient’s physician must be on file with verification that the condition is stable enough for treatment. All appointments should be short and stress free, avoiding long and complicated procedures. When treating patients with SCA the dental hygienist should institute aggressive preventive dental care including: oral hygiene instructions, diet control, tooth brushing and flossing instructions, as well as fluoride gel applications (Little et al., 2008). Patients with sickle cell trait are to be considered an ASA II and patients with sickle cell disease are considered ASA II or III (Malamed, 2007).     

If patients with SCA require major surgical procedures, a prophylactic antibiotic should be used. The clinician should always remain in close contact with the patient’s physician. The dental professional should always try to avoid oral infections in patients with SCA, and if infections are present they should be treated aggressively. Pulse oximeters should also be used to maintain O2 saturation above 95%. When treating these patients for routine dental care, local anesthetic without epinephrine can be used, and for surgical procedures 1:100,000 epinephrine is used (Little et al., 2008). 

Barbiturates and strong narcotics are contraindicated for the patient with SCA. For pain control acetaminophen or codeine can be used; however, liberal use of salicylates should be avoided. If sedation is needed, it may be attained with diazepam (Valium). Nitrous oxide-oxygen can be administered to the SCA patient; however, it is recommended using higher then 50% oxygen with a high flow rate and good ventilation (Little et al., 2008). Oximetry monitoring is prudent during dental treatment. (Oximetry-measurment with an oximeter of oxygen saturation of hemoglobin in a sample of blood) (Little et al., 2008).

When treating patients with SCA, there may be delays in dental treatment due to the severe underlying conditions of anemia. Most modifications made in treatment planning are directed primarily toward severe anemia or sickle cell anemia. Any elective surgical procedures should be avoided. Routine dental care is recommended for those with the sickle cell trait and those whose disease is in a passive state. Special emphasis should be placed on oral hygiene procedures to avoid caries, gingival inflammation, and infection that can lead to osteomyelitis (Little et al., 2008). 

Conclusion


Sickle cell anemia is a serious disease of the blood. This paper defined SCA and addressed the prevalence, etiology, signs and symptoms, dental and medical management, and treatment planning considerations for those that suffer from SCA. Understanding this disease and taking the necessary precautions to treat the dental needs of those with SCA will enhance their lives and make treatment safe and possible.

References

Chung, J., Ye L., & Kan Y. (2006, January). Correction of the sickle cell mutation in embryonic stem cells. Proceedings of the National Academy of Science. (103)4: 1036-1040. 
Little, J. W., Falace, D. A., Miller, C. S., & Rhodus, N. L. (2008). Dental management of the medically compromised patient (7th ed.). Missouri: Elsevier Mosby. 
Malamed, S. F. (2007). Medical emergencies in the dental office (6th ed.). Missouri: Mosby Elsevier.

Matsui, William. (April 28, 2008). Sickle cell anemia. Retrieved May 3, 2008 from http:// http://www.nlm.nih.gov/medlineplus/ency/article/000527.htm

Sickle Cell Anemia. (n.d.). Retrieved April 15, 2008 from http://www.nhlbi.nih.gov/- health/ dci/Diseases/Sca/SCA_WhatIs.html

