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1. What is systemic hypertension?

Systemic hypertension is a consistently elevated systolic or diastolic blood pressure. Systolic pressure is generated by contraction of the ventricles. Reported normal systolic pressure varies greatly from 118-170 mm Hg. Further, one report suggests normal systolic pressure may be somewhat higher in cats over age eleven. Many clinicians use a value of 150 mm Hg for normal systolic pressure obtained by indirect methods..

Diastolic pressure is the blood pressure remaining during relaxation of the ventricles. Diastolic pressure is difficult to measure, but should be approximately 100 mm Hg.

Variations in reported data are likely due to differences in technique and equipment, as well as method of restraint or anesthesia. Accordingly, each practice should establish its own normal parameters.

2. What other types of hypertension exist?

Portal hypertension is elevation of blood pressure in the liver. It can be the result of systemic hypertension, but is more clinically relevant as a component of portosystemic shunts.

Pulmonary hypertension describes elevation of the blood pressure of the lungs. It is most commonly associated with left-sided heart failure and heartworms.

3. What are the major causes of systemic hypertension?

Systemic hypertension is most commonly secondary to underlying diseases in cats. Approximately 50% of cats with chronic renal failure have systemic hypertension. The incidence may be higher with hyperthyroidism. Occasionally, diabetes mellitus is associated with systemic hypertension. Uncommon causes include pheochromocytoma, hyperaldosteronism, and kidney transplantation. Hypertension can also be a rare sequela to erythropoietin administration.

Unlike humans, hypertension from primary vascular disease (known as “essential” hypertension) is thought to be uncommon in cats.

4. How is blood pressure determined in the cat?

The “gold standard” for blood pressure measurement is direct arterial cannulation, usually of the carotid or femoral artery. Because special equipment and often anesthesia is required, indirect measurement is more commonly used. However, indirect measurement typically understates blood pressure  obtained by direct methods. Accordingly, a “correction factor” is sometimes added to indirect blood pressure readings.

As in humans, a cuff is used to occlude a peripheral artery. The cuff pressure is gradually decreased until blood flow resumes. The cuff pressure at that point is the systolic pressure. Diastolic pressure occurs when blood flow temporarily ceases between heartbeats. It may not be possible to accurately determine diastolic pressure via indirect measurement.

Doppler ultrasonography is most commonly used to detect arterial blood flow. Doppler flow detection has the advantage of being less expensive and is generally considered more accurate than other methods, particularly at higher pressures. Unfortunately, diastolic pressure cannot be measured with this technique. A correction factor of 14 mm Hg has been suggested when measuring systolic pressure via Doppler (i.e. Actual BP = Doppler BP + 14, where Actual BP is that obtained by direct measurement).

Blood flow is usually measured at the plantar or palmar common digital arteries (distal to the metatarsal or metacarpal pads, respectively), or the coccygeal artery, with the cuff placed proximally. Ideally, pressures are determined with the patient in lateral recumbency so the limb is at the same level as the heart, although it is not known how much this affects blood pressure results.

Cuff size is important to obtain accurate determinations. Ideally, the width of the cuff should be  40% of the limb circumference. For most patients, a 2.5 cm cuff is appropriate. Cats over 7 kg, obese, or heavily muscled may require a 3.0 cm cuff. For practical purposes, it is easier to use a sphygmomanometer with an integrated bulb/dial and a single tube that can be operated with one hand (Propper is one manufacturer).

There are two other indirect techniques for determining blood pressure. Oscillometric methods detect oscillations in cuff pressure to determine systolic, diastolic and mean blood pressure. While reasonably accurate at normal or low pressures, accuracy decreases markedly as the pressure increases. A newer method, plethysysmography, uses infrared radiation to determine blood pressure. Although one report equates its accuracy to the Doppler technique, it’s use has yet to be critically evaluated in the cat. 

5. What is the “white coat effect’?

The “white coat effect” described in human medicine is a spurious elevation of blood pressure from stress during measurement in a clinical setting. This has also been described in the cat as increasing systolic pressure by 18 mm Hg. Allowing patients 15 minutes to acclimate to the clinical environment prior to measuring blood pressure minimizes this effect. Also, multiple determinations are recommended. One method is to obtain five readings, discard the highest and lowest, and average the remaining three.

6. What are the common signalment findings of systemic hypertension?

Systemic hypertension is more common in geriatric cats, but may occur in patients of any age afflicted with diseases associated with systemic hypertension. Although systemic hypertension has no breed or sex predilection, it should be suspected in any case of renal disease, such as amyloidosis in Abbysinnian cats. 

7. What are the common historical findings of systemic hypertension?

Most cats with systemic hypertension have a history of weight loss, including obese diabetics. Appetite is frequently increased with hyperthyroidism and occasionally diabetes mellitus, but may be normal or decreased in patients with renal disease. Astute owners may observe increased thirst or urination. Anecdotally, excessive nocturnal vocalization has been reported in many hypertensive patients.

8. Describe the common physical examination findings of systemic hypertension.

Systemic hypertension is called “the silent killer” because signs of early to moderate hypertension are vague or absent. Bounding pulses, increased intensity of heart sounds, and/or a gallop rhythm are sometimes noted. Most cats do not exhibit overt symptoms of systemic hypertension until systolic pressure exceeds 200 mm Hg. Unfortunately, overt symptoms are acute and severe, including blindness from detached retinas, dyspnea from heart failure and seizures or other neurologic signs of cerebral vascular hemorrhage.

9. What is the initial diagnostic plan for systemic hypertension?

Indirect measurement of systolic blood pressure is essential to diagnose systemic hypertension. Because systemic hypertension is usually secondary to underlying diseases, a complete blood count, chemistry profile, thyroxine level, and urinalysis should also be performed.

10. What other tests are useful in the differential diagnosis of systemic hypertension?

Direct or indirect ophthalmoscopy will detect hyphema, retinal hemorrhage or detachment. Chest x-rays are useful for evaluating dyspnea associated with pleural effusion or pulmonary edema. Magnetic resonance imaging or computerized tomography with cranial angiography to detect intracranial hemorrhage would be ideal when neurologic symptoms are present.

11. Why are cats with systemic hypertension sometimes presented as emergencies?

Dyspnea from pleural effusion or pulmonary edema is the most common cause of emergency presentation of systemic hypertension. Although rare, intractable seizures or unilateral neurologic signs from intracranial hemorrhage also present as emergencies.

Blindness is an uncommon emergency presentation. Indeed, some owners are unaware of their cat’s blindness until informed during a thorough physical examination.

12. What is the initial treatment for systemic hypertension?

Although appropriate to decrease blood pressure in patients with systemic hypertension, initial management may be directed towards treatment of acute symptoms such as dyspnea or seizures.

Nitroglycerine may be useful in fulminant cardiac failure secondary to systemic hypertension. Amlodipine, a calcium channel blocker, is reported to decrease blood pressure within several hours of oral administration.

13. Discuss the long-term therapy for systemic hypertension.

In asymptomatic patients with moderate hypertension, blood pressure control may be attempted with low-salt diets (dry Hill’s Prescription k/d and canned Waltham’s Low Protein are palatable to most cats).

Symptomatic patients or those with systolic pressures greater than 180 mm Hg after sodium restriction should be medicated as well. The most effective medications for systemic hypertension are amlodipine and atenolol. Amlodipine (0.18 mg/kg or 0.625 – 1.25 mg/cat, SID) is more reliably effective, but atenolol (2 mg/kg or 6.25 – 12.5mg/cat, SID) is the treatment of choice for patients with severe tachycardia, particularly with suspect hyperthyroidism.

Other treatments that are largely ineffective alone but may be useful adjuncts in intractable cases include enalapril, captopril, diltiazem, and furosemide. One therapeutic algorithm is proposed in Figure 1.

14. What is the long-term prognosis for cats with systemic hypertension?

The prognosis for cats with manageable systemic hypertension depends on the underlying disease. Early detection and control of hypertension may slow the progression of patients with renal disease and improve their prognosis. Hyperthyroidism generally has a good prognosis when diagnosed prior to the onset of heart failure. Indeed, control of hyperthyroidism may resolve systemic hypertension in some cases. The prognosis of diabetic patients depends on the degree of glycemic control achieved, but most do well on diet and insulin therapy. Acute blindness, if detected and treated within hours, may reverse if the retinas reattach. Uncontrollable systemic hypertension has a poor prognosis, regardless of the underlying cause.
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Figure 1. Medical Management of Feline Hypertension (courtesy of Dr. Clarke Atkins, with permission).
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