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            HTN Suspicious of 2° Cause (CRI, Coarct, RAS, Cushing's, HPT,
            Thyrotoxiosis, 1° Aldo, Pheo, OSA, EtOH, OCPs, other Cocaine Meds)

Ù
                                                                  UA, CBC, BMP, FLP, EKG

Ù
      Suspicious for 2° cause:  Age <30 or >50.  HTN despite 3-drug rx., Stage 3 HTN (> 180/110), sudden
      ↑ in well-controlled HTN, HA/palpitation/pallor/sweats, renal bruit, SBP in legs < 20 mm SBP in arms,
      Cushing's physical stigmata, K+ <3.5, elevated creatinine, elevated calcium, abnormal UA.

Ù
______________________________________________________________________________________

Ù Ù Ù Ù                        

Renal bruit Signs/sx. of Pheo.          K+ <3.5              Physical stigmata
or age <30, >50 |          (off confounding meds)     of Cushing's
or sudden onset            Plasma                              | |
or poor control if            Metanephrine           Plasma Aldo/renin   24 hour urine free
> 3 drugs or       (screening) ratio      cortisol
Stage 3 HTN or                  | | |
elevated creatinine If plasma metanephrine If > 30       If > 50 ug
            |   only mildly ↑, confirm w/ | |
  Suspect RAS   plasma nonmetanephrine     NaCl loading    High dose
            |   & metanephrine         with 2 liters                 dexamethasone      
Duplex US or MRA   Ô   over 4 hrs.                       suppression     
or CT Angiography  Adrenal CT or MRI Check Aldo. level.
or Captopril     (whole body CT or Abnormal is >
  Renography      MRI if extra adrenal  10 ng/dl   
  (only if FMD      pheo. likely)  Ô
   suspected)        |           Adrenal CT or MRI              

| MIBG scan                               
Renal Angiography      ⊕                           q

     Evaluate for          Eval. for ACTH-
                   pituitary tumor      producing tumor,
                          adrenal tumor

           Ù
              ACTH level

                                          High      Low
          Ô         Ô

   Pituitary or Ectopic ACTH              Adrenal
               Ô                           Adenoma or
   Pituitary CT or MRI Carcinoma

               ≠ petrosal vein sampling         Ù
            Adrenal CT scan
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Intro:  Please review flow chart and then answer questions.  Caveat:  there is debate over
choice and intrepretation of screening tests.  For teaching purposes, the debates are omitted.

QUESTIONS:

1.  Identify the one clinical finding that does not mandate looking for a secondary cause of HTN.
     a.  24 y.o. woman with moderate-severe HTN.
     b.  K+ < 3.5 without treatment.
     c.  SBP differential of > 20 mm Hg between arms and legs.
     d.  Truncal obesity and purple striae.
     e.  Epigastric bruit in a 60 y.o. with BP of 165/102.
     f.   Failure to control HTN despite three medications at maximal doses.
     g.  Abrupt increase in BP in a previously well-controlled hypertensive.
     h.  Tachycardia, sweating, and severe headaches without apparent cause.

2.  True or False
     a.  A patient with a cerebellar hemangioblastoma should be screened for pheochromocytoma.
     b.  Renovascular hypertension should be considered in a patient who presents with accelerated or
          malignant HTN.
     c.  Appropriate initial drug treatment for a patient with a pheo. is a b-blocker followed by an
          alpha blocker if needed.
     d.  An acute decline in renal function after treatment with an ACE inhibitor is suggestive of RAS.
     e.  Hypertension secondary to oral contraceptive use will usually resolve within one month
          after stopping the drug.

3.  A 73 y.o. man has hypertension increasingly difficult to control over the last six months.
     His medications are HCTZ - 25 mg/d, Lisinopril - 40 mg/d, and Nifedipine SR - 120 mg/d.
     His current BP is 178/112.  He has bilateral flank bruits, and his creatinine has increased from 1.2
     to 1.9.  A renal angiogram (indicated initially in a high probability situation) shows hemodynamically
     significant atherosclerotic proximal RAS.  Which of the following statements is true?
     a.  His HTN is more likely to be helped by percutaneous transluminal renal angioplasty
          than in a patient with fibromuscular dysplasia.
     b.  This patient may be satisfactorily treated by adding an AII RB.
     c.  Asymmetric renal size noted on an US or CT performed for other reasons may be an
          early indication of RAS.
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ANSWERS:

1.  e.

2.  a.  T - This could be von Hippel-Lindau syndrome which along with MEN II and
                 von Reeklinghausen's syndrome are associated with pheos.
     b.  T

     c.  F - In pheochromocytema, alpha blockade must precede beta blockade to avoid
                unopposed vasoconstriction.
     d.  T

     e.  F - 3-6 months are often required.

3.  a.  F - FMD can almost always be treated successfully with angioplasty ≠ stinting.  While
                this procedure is acceptable in atherosclerotic disease, it is often technically not
                feasible 2° to aortic disease and surgery is required.

     b.  F - Ischemic nephropathy must be treated with surgical revascularization or
               angioplasty/stenting.  Otherwise, the renal failure will progress.

     c.  T


