Case Study 2 

Mrs. G. is a new client to you. She got out of hospital 2 weeks ago and was told to follow up with you. She was having a racing, pounding heart and some shortness of breath (SOB). She was diagnosed with atrial fibrillation (A Fib) and congestive heart failure (CHF). She has a history of hypothyroid and was found to be under-treated while in hospital. Mrs. G. complains of swelling ankles for the last 5 days and a little SOB. 

 

You examine Mrs. G. and find pitting edema to her ankles and feet. Her heartbeat is irregularly irregular and 90 beats/minute. She has a few inspiratory crackles bilaterally at the bases of her lungs. You diagnose an exacerbation of CHF. Mrs. G. wants to know why her CHF has "come back." You find out that she stopped taking her "water pill" because she had to get up too much in the night. 

  

Mrs. G. Returns to see you after 8 weeks. She has been well since following your instructions re: A Fib and CHF. Today she complains of a very sore left calf. You suspect deep venous thrombosis (DVT). 

  

Why would Mrs. G. be at risk for DVT? 

  

Primary causes of DVT are venous stasis, hypercoaguability, and injury to the vessel wall, also referred to as the Virchow triad (Brashers, 2006). DVT usually affects clients over 40 years of age, and is slightly more common in men (Schreiber, 2007). It is known that Mrs. G has CHF and atrial fibrillation but as we have only a limited health history for Mrs. G. some of these 'other factors' may or may not be applicable to her situation. It would be very beneficial to complete a more in-depth history that would further assist in identifying Mrs. G. other risk factors.

 

 

Factors associated with increased risk for DVT development: 

  

AGE - Those over age 60 are at increased risk (de Azevedo Prazeres, n.d.). Aging cells atrophy, undergo apoptosis, and have a decreased ability to function normally and to repair damage from free radicals, trauma, etc.  Aging tissues become stiff and frail, making the older patient at higher risk of injury to the vessel wall. (McCance & Grey, 2006; Schreiber, 2007)  

  

IMMOBILIZATION for more than three days is associated with venous stasis, as are long plane/car trips (longer then four hours) within the previous four weeks (Schreiber, 2007). 

  

CONGESTIVE HEART FAILURE causes venous stasis which in turn causes accumulation of platelets and clotting factors in the veins leading to the formation of a clot. Inflammation at the site increases the number of clotting factors causing the thrombus to grow. If the clot is large enough to cause venous obstruction, edema can occur at the site (Brashers, 2006; Schreiber, 2007). "The incidence of DVT in CHF patients can be as high as 14.6%" (Sanofi Aventis, 2007, p.1). Although heart failure has been associated with an increased risk of thrombotic complications the mechanism for this remains unclear (Brashers, 2006). CHF in conjunction with low blood pressures and limited mobility would further enhance Mrs. G.'s risks of developing a DVT. 

  

ATRIAL FIBRILATION Atrial fibrillation has been linked to increased risk of DVT (Noel, Gregoire, Capon, Lehert, 1991). In atrial fibrillation thrombi can form on the heart valves as the valves are not contracting normally due to the high rate of atrial contraction which is a key manifestation of this dysrrhythmia. As the atrioventricular (AV) valves contract it is possible for a thrombus to dislodge from the cardiac valves and form an embolus ultimately lodging in the deep veins of the leg (Stanford Hospital & Clinics, n.d.). 

  

PREVIOUS DVT places a patient at higher risk because the vessel damage has already occurred, and the patient likely has other risks that caused the first DVT (Schreiber, 2007; de Azevedo Prazeres, n.d.). 

  
HEMATOLOGIC DISORDERS cause changes in blood composition and reactions to vessel damage increasing coaguability (Schreiber, 2007). Thrombocythemia increases the presence of platelets in circulation leading to increased coagulation (more frequently involved in arterial thrombi formation) (Mansen & McCance, 2006).  Polycythemia vera (neoplastic non-malignant increase in erythrocytes, leukocytes, and platelets) leads to thrombus formation.  Coagulation disorders due to defects in one or more clotting factors prevent the enzymatic reactions required for clotting cascade to function normally, which can lead to inappropriate activation and thrombi formation (Mansen & McCance, 2006). Antithrombin III deficiency, Protein C deficiency or Protein S deficiency interrupt the thrombomodulin system which is responsible for inhibiting clotting cascade, thus increasing coaguability (McCance, 2006). 

  

OBESITY (Womens Health, 2003). People who are obese experience the highest rates of deep vein thrombosis (Womens Health, 2003). Also obese people had "2.5 times as likely to have DVT and 2.2 times as likely to have pulmonary embolism" (Web MD, 2005 p. 1). 

  

HEPARIN-INDUCED THROMBOCYTOPENIA (HIT) occurs following administration of heparin when an interaction occurs involving platelet factor 4 (PF4). The mechanism of this platelet dysfunction is not well understood but thrombocytopenia occurs in about 90% of patients receiving heparin  (DocMD.com, n.d.; Schreiber, 2007) 

  

PREGNANCY causes changes in hormones levels which increase blood coagulability. Also a the fetus grows the uterus puts pressure on blood vessels in the lower limbs restricting blood flow from the legs and pelvis back to the heart. This decreased blood flow increases the risk of developing a DVT. (Schreiber, 2007; Pregnancy Facts, 2008). 

  

CANCER (Schreiber, 2007) can increase the risk of developing DVT by several mechanisms. Often those with cancer will have increased clotting factos as a result of the cancer itself and also some treatments, such as tamoxifen, is known to increase the risk of blood clot formation. Depending upon the type of cancer, some such as bowel and stomach cancers lead to the production of products such as mucin which aid in formation of clots while other cancers produce lower levels of proteins which usually keep clots from forming, such as in cases of liver cancer (Cancer Research UK, 2006). Cancer that has metastasized and enters the circulatory system leading to occlusion of a small vessel or capillary 

  

MAJOR SURGERY in the past four weeks as vessels are traumatized during surgery and this is compounded by reduced mobility for most post- operative patients (Schreiber, 2007). 

  

ACUTE MYOCARDIAL INFARCTION (MI) can lead to DVT if the MI is caused by an occlusion of the coronary artery. The thrombus which occluded the artery can fragment and embolize. Depending upon where the thrombus is and where it becomes lodged, it could potentially result in a DVT. (Schreiber, 2007; de Azevedo Prazeres, n.d.) 

  

SEPSIS can cause dehydration which increases the blood viscosity, inflammation in the blood vessels and changes in the plasma-protein balance predisposing the person to DVTs  (Schreiber, 2007; de Azevedo Prazeres, n.d.; BBC News, 2006).   

  

NEPHROTIC SYNDRONE is a syndrome where the kidneys lose protein (albumin) in the urine causing fluid retention and high blood levels of cholesterol and other lipids in the circulating blood. These changes within the homeostasis of the circulating system cause pain, inflammation and increased clotting times. The reason for this is because there can be a change in the balance of proteins in the blood that protect against blood clots forming (Schreiber, 2007; Patient UK, 2007). 

  

ULCERATIVE COLITIES "Patients with ulcerative colitis or Crohn disease are at increased risk for DVT and PE because of increased fibrinogen, factor VIII, and platelet activity and depressed levels of antithrombin III and alpha2-macroglobulin" (Feied, Craig, 2005. p.1)(Schreiber, 2007). 

  

TRAUMA/SPINAL CORD INJURY can lead to DVTs as a result of venous stasus related to immobility as well as injury perhpas to the epithelium of the vessels increasing the risk of platelet aggregation and clot formation (Schreiber, 2007). 

  

BURNS cause tissue and vessel damage, inbalance of albumin and plasma levels and dehydration which predisposes a patient for DVTs (Schreiber, 2007; Baldwin, Cheek, & Morris, 2006) 

  

FRACTURES OF LOWER EXTREMITIES can increase the risk by injuring the endothelium of the vessels and leading to venous pooling as a result of limited mobility (Schreiber, 2007; de Azevedo Prazeres, n.d.). 

  

VASCULITIS is an inflammation of the vessels which could lead to irritation of the endothelial surfaces of the veins allowing platelets to aggregate on the rough surfaces of the vein leading to a DVT (SLE, Behcet syndrome, Homocystinuria) (Schreiber, 2007; ) 

  

IV DRUG USE could inure the endothelium of the vessels from trauma, infection or inflammation from these processes or chemical irritation from specific drugs and lead to a thrombus (Schreiber, 2007). 

  

ESTROGEN and/or ORAL CONTRACEPTIVES increases platelet stickiness and "increase factors 2, 7, 9, 0 , antithrombin III and plasminogen" in the blood (Wikipedia, 2008 p.1).  Estrogen also has an effect on the vessels themselves which can lead to increased pooling of the blood within the vessels which also increases the risk of DVT (WebMD, n.d. ;Schreiber, 2007; de Azevedo Prazeres, n.d).  

 

 

Following is the Wells prediction guide for determining the probability of DVT presence, to be used along with history and physical assessment findings. (Schreiber, 2007) 

  

	Clinical Parameter Score  
	Score  

	Active cancer (treatment ongoing, or within 6 mo or palliative)  
	+1  

	Paralysis or recent plaster immobilization of the lower extremities  
	+1  

	Recently bedridden for >3 d or major surgery <4 wk  
	+1  

	Localized tenderness along the distribution of the deep venous system  
	+1  

	Entire leg swelling  
	+1  

	Calf swelling >3 cm compared with the asymptomatic leg  
	+1  

	Pitting edema (greater in the symptomatic leg)  
	+1  

	Previous DVT documented  
	+1  

	Collateral superficial veins (nonvaricose)  
	+1  

	Alternative diagnosis (as likely or greater than that of DVT)  
	-2  

	Total of Above Score   

	High probability  
	>3  

	Moderate probability  
	1 or 2  

	Low probability  
	<0  


  

  

One of Mrs. G.'s friends has told her that she could get a lung clot (pulmonary embolus [PE]). 

· What would her risk factors be for PE? (free for all) 

  

Mrs, G. would be at high risk for developing a PE, as PEs are often associated with the venous system and very often arise from DVTs (Brashers, 2006). Risk factors of PE are broken down into two sub groups: primary and secondary (Wikipedia, 2008). Primary risk factors are best described by Virchow’s Triad. 

  

Primary risk factors: Virchow’s Triad: 

· Blood vessel stasis 

· Injury or inflammation of the endothelial layer of the blood vessel 

· Increased coagulation 

(Mayo Clinic, 2007; Wikipedia, 2008; Merck Manuals, 2008; MVS Pathophysiology, n.d)  

Seconday risk factors: 

· Hypertension 

· Hyperviscosity 

· Nephrotic syndrome 

· Physical trauma or burns 

· Cancer that has metastasized (chronic myeloid leukemia) 

· Pregnancy (3rd trimester and delivery has the highest risk) 

· Age 

· Smoker 

· Estrogen therapy 

· Inactivity, and prolonged bed rest 

· Obesity 

· Prior DVTs or PEs 

· Surgery within the last 3 months 

· Central Venus Catheters (central lines) 

 (Mayo Clinic, 2007; Wikipedia, 2008; Merck Manuals, 2008; MVS Pathophysiology, n.d) 

  

· What is the pathophysiology of PE? 

  

Typically 90% of all pulmonary emboli are blood clots originating from the body vessels, while 10% are a combination of other substance like fat, air, cancer cells, infection complexes, amniotic fluid or foreign substances that enter the vessels (Milton S. Hershey Medical Center College of Medicine, 2006; Merck Manuals, 2008).  Pulmonary emboli start out as a result of an inflammation, and/or an injured to the vessel causing blood clots to form on the inside of the vessel walls.  This blood clot breaks off and becomes an embolism that travels through the body via the circulatory system. Within the larger vessels the blood clot (embolism) flows freely but once the clot enters smaller vessels and/or capillaries the embolism becomes lodged and occludes the vessel like a plug. The majority of pulomnary emboli originate from the lower extremities or pelvis because of decreased blood flow caused by poor circulation (Merck Manuals, 2008).  Interruptions with circulation can be caused by staying in one position for too long, poor blood flow, or as a result of surgery or trauma (Merck Manuals, 2008). When the pulmonary embolism is a blood clot that lodges in the lungs and blocks the lungs vessels and reduces blood flow to and from the lungs. The seriousness of the blood clot depends on: the size of the blood clot, the body's ability to dissolve the clot, health of the lungs prior to the blood clot and the person generalized health (Milton S. Hershey Medical Center College of Medicine, 2006).  

  

  

  

  

  

References 

  

Baldwin, K. M., Cheek, D. J, & Morris, S. E. (2006).  Altered cellular and tissue biology.  In K. L. McCance & S. E. Huether (Eds.), Pathophysiology: The biologic basis for disease in adults and children (5th ed., pp. 45-89). St. Louis, MI: Elsevier Mosby. 

  

BBC News. (2006, March 6). Infections 'can double DVT risk'. Retrieved July 1, 2008 from http://news.bbc.co.uk/1/hi/health/4861946.stm 

  

Brashers, V.  (2006).  Alterations of cardiovascular function.  In K. L. McCance & S. E. Huether (Eds.), Pathophysiology: The biologic basis for disease in adults and children (5th ed., pp. 1099-1100). St. Louis, MI: Elsevier Mosby. 

  

Cancer Research UK. (2006). Cancer and the risk of blood clots. Retrieved June 30, 2008 from http://www.cancerhelp.org.uk/help/default.asp?page=6348 

  

de Azevedo Prazeres, G. (n.d.) Deep vein thrombosis. Internal medicine.  Retrieved June 28, 2008 from http://www.medstudents.com.br/medint/medint4.htm 

 

DocMD.com (n.d.) Heparin Induced Thrombocytopenia. Retrieved July 1, 2008 from http://www.heparininducedthrombocytopenia.com/
  

Feied, Craig. (2005, March 20). Deep Vein Thrombosis. eMedicine. Retrieved July 1, 2008 from http://www.emedicine.com/MED/topic2785.htm 

  

Mansen, T. J. & McCance, L. M.  (2006).  Alterations of leukocyte, lymphoid, and hemostatic function.  In K. L. McCance & S. E. Huether (Eds.), Pathophysiology: The biologic basis for disease in adults and children (5th ed., pp. 955-995). St. Louis, MI: Elsevier Mosby. 

  

Mayo Clinic (2007, Sept. 28). Pulmonary embolism. Retrieved on June 28, 2008 from http://www.mayoclinic.com/health/pulmonary-embolism/DS00429/DSECTION=risk%2Dfactors 

  

McCance, L. M. (2006).  Structure and function of the hematologic system.  In K. L. McCance & S. E. Huether (Eds.), Pathophysiology: The biologic basis for disease in adults and children (5th ed., pp. 893-926). St. Louis, MI: Elsevier Mosby. 

  

 McCance, L. M. & Grey, T. C. (2006).  Altered cellular and tissue biology.  In K. L. McCance & S. E. Huether (Eds.), Pathophysiology: The biologic basis for disease in adults and children (5th ed., pp. 45-89). St. Louis, MI: Elsevier Mosby. 

  

  

Merck Manuals. (2008, July). Pulmonary Embolism (PE). Retrieved June 29, 2008 from http://www.merck.com/mmpe/sec05/ch050/ch050a.html 

  

Milton S. Hershey Medical Center College of Medicine. (2006, October 31). Pulmonary Embolism. Retrieved June 29, 2008 from http://www.hmc.psu.edu/healthinfo/e/embolism.htm 

  

 

MVS Pathophysiology. (n.d.). Pulmonary Embolism. Retrieved June 29, 2008 from 

http://sprojects.mmi.mcgill.ca/mvs/PATHOS/PULM_EMB.HTM 

  

Noel, P., Gregoire, F., Capon, A., & Lehert, P.  (1991).  Atrial fibrillation as a risk factor for deep venous thrombosis and pulmonary emboli in stroke patients. Stroke. 22(6). (pp 760-762).  Retrieved June 24, 2008 from http://stroke.ahajournals.org/cgi/reprint/22/6/760.pdf 

  

Patient UK. (2007, October, 27). Nephrotic Syndrome. Retrieved July 1, 2008 from http://www.patient.co.uk/showdoc/27000748/ 

  

Pregnancy Facts. (2008, February 21). Pregnancy and Deep Vein Thrombosis. Retrieved July 1, 2008 from http://www.pregnancy-facts.com/articles/pregnancy-complications/deep-vein-thrombosis.php 

  

Sanofi Aventis (2007, July). Congestive Heart Failure (CHF): DVT/PE risk factors. Retrieved June 29, 2008 from 

http://www.lovenox.com/hcp/medicalProphylaxis/acuteIllnessDvtRisk/chf.aspx 

  

Schreiber, D.  (2007).  Deep venous thrombosis and thrombophlebitis.  Emedicine.  Accessed online June 27, 2008 from http://www.emedicine.com/emerg/topic122.htm#section~Introduction 

  

Stanford Hospital & Clinics, Stanford University Medical Center (n.d.) Deep Vein Thrombosis (DVT)/Thrombophlebitis. Retrieved June 28, 2008 from 

 http://www.stanfordhospital.com/clinicsmedservices/coe/surgicalservices/vascularsurgery/patienteducation/dvt 

  

Womens Health. (2003, Noverber 26). Deep Vein Thrombosis (DVT): Blood clots in the legs. Retrieved July 1 2008 from http://womenshealth.about.com/cs/azhealthtopics/a/deepveinthrombo.htm 

  

Wikipedia (2008, June 25). Estrogen. Retrieved July 1, 2008 from http://en.wikipedia.org/wiki/Virchow's_triad 

  

Wikipedia (2008, June 3). Virchow’s triad. Retrieved June 29, 2008 from http://en.wikipedia.org/wiki/Virchow's_triad 

  

Web MD. (2005). Obesity Us Risk of Pulmonary Embolism and DVT. Retrieved July 1, 2008 from http://www.webmd.com/dvt/news/20050909/obesity-ups-risk-of-pulmonary-embolism-dvt 

  

Web MD. (n.d.).  Excerpt from thrombophlebitis.  Retrieved July 1, 2008 from http://www.emedicine.com/derm/byname/Thrombophlebitis.htm
