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5. 
A young woman with Type 1 DM has mild retinopathy. Her Hba1c is 7.6%. Which treatment is most likely to halt the progression of her retinopathy?


A) 
Laser photocoagulation


B) 
ACE inhibitor


C)
Good glycemic control


D)
Control hypertension

RETINOPATHY – Retinopathy has been chosen as the major end-point in many of the prospective diabetes trials because it is the most common microvascular complications and is relatively easy to quantify and follow. 

Primary prevention – The DCCT demonstrated a substantial benefit of intensive insulin therapy in the primary prevention of diabetic retinopathy: at nine years, the incidence of new retinopathy was 12 percent in the intensive therapy group versus 54 percent in the conventional therapy group. There was a continuous relation between the degree of glycemic control and the incidence of retinopathy (the only complication for which such data were reported): the rate of progression increased from one per 100 patient-years at a mean HbA1c value of 5.5 percent up to 9.5 per 100 patient-years at a mean HbA1c value of 10.5 percent; progressive retinopathy was uncommon at HbA1c values below 7 percent.

Established retinopathy – In addition to its efficacy in primary prevention, intensive insulin therapy also appears to slow the rate of progression of mild to moderate retinopathy. However, the DCCT found that the retinopathy occasionally worsens in the first year after initiation of intensive therapy in association with an increased number of soft exudates (due to retinal infarcts in the superficial layers) This probably represents the closure of small retinal blood vessels that were narrowed but patent. Correction of hyperglycemia lowers the plasma volume which can put marginal vessels at risk. Increased availability of insulin-like growth factor-1 also may contribute.

Despite the early exacerbation of retinopathy in the DCCT, there was clear evidence of benefit from intensive therapy when patients with very mild to moderate nonproliferative retinopathy were followed for nine. The incidence of worsening retinopathy in intensively treated patients was higher than in those receiving conventional therapy at one year (7.4 versus 3 percent) but much lower at nine years (25 versus 53 percent).

The reduction in risk of retinopathy associated with intensive insulin therapy appears to persist for several years after a lesser degree of glycemic control. This was demonstrated in the Epidemiology of Diabetes Interventions and Complications (EDIC) study, a long-term observational study of the DCCT cohort [23,24]. The difference in the median HbA1c values between the original intensive and conventional therapy groups (7.2 and 9.1 percent, respectively) narrowed during four years of follow-up (7.9 and 8.2 percent, respectively). Nevertheless, patients who received intensive insulin therapy during the DCCT had a lower incidence of progression of retinopathy (increase of three or more steps from baseline) during the EDIC follow-up period than those who had received conventional therapy during the DCCT (18 versus 49 percent) (show figure 7). Thus, intensive insulin therapy for 6.5 years during the DCCT reduced the risk of retinopathy over the next four years despite an increase in HbA1c values.

As in diabetic nephropathy however, strict glycemic control is of little or no benefit in advanced retinopathy. 

Improved blood pressure control significantly reduced macro and microvascular complications in type 2 DM in the UKPDS. Beneficial effects of blood pressure control were more than that of strict glycemic control for type 2 DM. 

ACE inhibitors  reduce the progression to overt nephropathy in type 1 and type 2 DM. This effect is independent of their effect on blood pressure. They do not alter the progression of retinopathy. 

Laser photocoagulation is successful in preserving vision in proliferative retinopathy.

The treatment in this Type 1 diabetic with mild retinopathy is strict glycemic control.

6.
A woman with a cold thyroid nodule has a FNAB. Results show follicular cells. What is the best management option?


A)
Repeat FNAB


B)
Drill nodule biopsy


C)
Total thyroidectomy


D)
Right subtotal thyroidectomy


E)
serum thyroglobulin 

Thyroid nodules can be benign or malignant.

Benign nodules are either thyroid cysts or follicular epithelial cell adenomas. Thyroid cysts are extremely common and often recur after aspiration. They can be treated with repeated aspirations or surgery. Follicular epithelial cell adenomas cannot be distinguished from follicular carcinomas by cytology.  Therefore it is reasonable to excise all cold follicular nodules because of the possibility of vascular or capsular invasion. Nine to 20% of all suspicious lesions excised are follicular carcinomas.

Malignant nodules can be follicular epithelial cell  which can be subdivided into papillary (80%), follicular (10%) or anaplastic. Medullary thryoid cancer makes up the remaining 10%.

Follicular thyroid cancers are difficult to diagnose with FNAB because it rests largely on evidence of invasion. It spreads haematogenously and tends to have a poorer prognosis than papillary carcinoma. Most people favour total thyroidectomy to subtotal throidectomy because is allows adequate staging, has low complication rates and allows for disease recurrence to be monitored with thyroid scans and throglobulin levels. 

Therefore I think the answer is C.

7. 
A young woman presents with symptoms of hypoglycemia. Which of the following results are consistent with an insulinoma after a 12 hour fast?



BSL

Insulin


C peptide
Sulphonylurea


A)
3.5

18


    800


-


B)
2

18


    800


-

C)
2

18


    220


-

D)
2

2


    120


+

E)
2

1


    800


-

After a 12 hour fast, you would expect the BSL to be low with insulinoma. Therefore A is wrong.

The presence of a urinary sulphonylurea would be consistent with surreptitious OHG use and not insulinoma. Therefore D is wrong.

High plasma insulin with low BSL is consistent with insulinoma. However normal insulin doesn’t exclude insulinoma. However E is probably wrong because the inulin level is low.

Options B and C both have low BSL, high insulin and no sulphonylurea.  C peptide is a measure of endogenous insulin production. Therefore it helps distinguish between insulinoma and exogenous insulin administration.  Option C is consistent with exogenous insulin.

The correct answer is .B.
8.
A 16 year old girl from the phillipines presents with hyperglycemia. She has a family history of diabetes (grandfather, mother, sister). She has a BMI of 30 and has acanthosis nigricans. U/a reveals small ketones. What is she most likely to have?


A)
Idiopathic Type 1 DM


B)
Type 2 DM


C)
Autoimmune Type 1 DM


D)
HNF-1 mutation


E)
Glucokinase receptor mutation

Acanthosis nigricans is related to insulin resistance. In children it can be a predictor of type 2 DM. 

Type 1 diabetes – Type 1 diabetes is characterized by destruction of the pancreatic beta cells, leading to absolute insulin deficiency. As noted above, this is usually due to autoimmune destruction of the pancreatic beta cells (type 1A), but some patients have no evidence of autoimmunity and have no other known cause for beta-cell destruction. They are said to have idiopathic type 1B diabetes mellitus.

Type 2 diabetes – Type 2 diabetes is by far the most common type of diabetes, and is characterized by variable degrees of insulin deficiency and resistance.

Genetic defects of beta-cell function – Approximately 2 to 4 percent of patients with type 2 diabetes present at a young age, have mild disease, and autosomal dominant transmission. This condition was formerly called maturity-onset diabetes of the young MODY. These patients are quite heterogeneous and clinical characteristics are not reliable in predicting the underlying pathogenesis. Several genetic abnormalities have been found that account for the disorder in many of these patients. Some members of the same family may have the genetic defect but do not develop diabetes; the reason for this is unclear.

Five genetic forms of MODY have been identified:

  •  Mutations in the hepatic nuclear factor-4-alpha (HNF-4-alpha) gene on chromosome 20 cause the condition formerly called MODY1. HNF-4-alpha is expressed both in the liver and in pancreatic beta cells. One of its functions is to regulate positively the activity of HNF-1-alpha, the gene that is mutated in MODY3. The precise mechanism by which a defect in HNF-4-alpha causes hyperglycemia is not clear, but it has been associated with a reduced insulin secretory response to glucose, suggesting a primary genetic defect in insulin secretion. Although HNF-4-alpha plays a central role in the hepatic synthesis of lipoprotein and coagulation proteins, these functions are largely maintained in MODY1, suggesting that this disorder is primarily one of impaired pancreatic beta-cell function.

  •  Over a dozen mutations in the glucokinase gene on chromosome 7 have been described, and were formerly called MODY2. Defects in the expression of glucokinase, which phosphorylates glucose to glucose-6-phosphate and probably acts as a glucose sensor, result in deficient insulin secretion. On occasion the expressed enzyme functions but is unstable, again leading to an insulin secretory deficit. Markers in the glucokinase locus have been linked to type 2 diabetes in American blacks and some other ethnic groups, but not in whites. The resulting hyperglycemia is often mild and is not associated with the vascular complications that are so common in other types of diabetes mellitus [41].

  •  One of several mutations in the HNF-1-alpha gene on chromosome 12 was formerly called MODY3. This form of diabetes is more common among European patients. HNF-1-alpha is a weak transactivator of the insulin gene in beta cells. Mutations of HNF-1-alpha can lead to abnormal insulin secretion; whether this or some other action is defective enough to cause diabetes mellitus is unclear.

  •  A fourth form, formerly referred to as MODY4, has been described. This disorder appears to be linked to insulin promoter factor 1.

  •  A newly described form is due to a dominantly inherited missense mutation in the sulfonylurea 1 receptor subunit (SUR1) that causes hyperinsulinemia in childhood, but beta-cell dysfunction and diabetes in adulthood.

This is unlikely to be Type 1 DM despite her young age because type 1 DM is less likely to have a positive family history. Type 2 DM tends to be polygenic and has a stronger genetic predisposition but rarely presents this early.  This is more likely to be MODY which usually has an autosomal dominant inheritance. 

HNF 1 mutation is more likely to occur in Europeans and less likely to cause DM. Therefore the correct answer is E.

9.
A 56 year old man with Type 2 Dm presents with abdo pain and vomitting. Gastroscopy reveals PUD and H pylori positive. One month after H pylori is successfully eradicated, he has further abdo pain and vomitting. AXR shows a distended stomach. The most likely cause is:


A)
Gastroparesis


B)
Perforated PU


C)
Gastric outlet obstruction


D)
Small bowel obstruction


E)
Large bowel obstruction

The X-ray findings are not consistent with options B, D or E. Option C would have been seen on the recent endoscopy.

GASTROPARESIS – A diagnosis of diabetic gastroparesis was often invoked in diabetics suffering from "dyspeptic" symptoms such as epigastric pain, nausea, vomiting, early satiety, postprandial fullness and/or anorexia. However, careful diagnostic evaluation often revealed other causes of symptoms (eg, peptic ulcer or reflux disease) in most patients, with only a minority having significant abnormalities of gastric emptying. Thus, the diagnosis of diabetic gastroparesis should not be established based only upon symptoms alone. On the other hand, patients with diabetic gastroparesis may be asymptomatic or develop symptoms that are indirectly related to the gastroparesis such as poor glycemic control. Two factors may contribute to this problem: variability in glucose absorption in patients treated with intensive insulin regimens; and impaired absorption of oral hypoglycemic drugs.

Pathophysiology – Delayed gastric emptying of solids and liquids is detectable with similar frequency in patients with type 1 and 2 diabetes and functional dyspepsia. Among those with delayed gastric emptying, a variety of gastric myoelectric and motor abnormalities has been observed. However, abnormalities of gastric emptying in diabetics are not strongly correlated with either disturbed gastroduodenal motility during manometry or clinical indices of autonomic neuropathy. 

Blood glucose levels may play an important role in the control of gastric emptying. In healthy controls, the induction of hyperglycemia results in antral hypomotility, stimulates isolated pyloric pressure waves, and increases the compliance of the gastric fundus, all of which retard gastric emptying.

Diagnosis – Diabetic gastroparesis is usually suggested on clinical grounds by the combination of suggestive symptoms or findings (either dyspeptic complaints or unexplained poor glycemic control despite strong therapeutic efforts) and the absence of demonstrable morphologic alterations of the upper gastrointestinal tract by endoscopy or barium radiography. The presence of residual food in the stomach after an overnight fast during upper gastrointestinal endoscopy supports the diagnosis. The combination of these clinical and radiologic/endoscopic findings may justify empiric treatment without further diagnostic evaluation.

Therefore the correct answer is probably A.

10.
Bone scan is a male patient shows increased uptake bilateral femur, pelvis, shoulder and slightly in the knees. What is the most likely diagnosis?


A)
Vitamin D deficiency


B)
Osteoarthritis


C)
Myeloma


D)
Metastatic prostate disease


E)
Pagets disease

The most useful nuclear imaging to evaluate joint processes is the bone scan. To perform a bone scan, a Tc 99m labeled organophosphate (Tc99m MDP) is injected intravenously. These compounds preferentially bind to hydroxyapatite moieties in bone with high turnover rates or increased blood flow. Bone scans have a high sensitivity for detecting fracture, infection, tumor, and metabolic bone disease. A negative study effectively eliminates most bony pathology. Occasionally, however, the disease process may be photopenic or even normal in some cases of multiple myeloma, aggressive tumors, or osteomyelitis. In these settings, there is essentially no new bone formation to preferentially bind the radiopharmaceutical.

Certain disorders demonstrate characteristic features on bone scan imaging. These processes include acute fracture, Paget's disease, fibrous dysplasia, osteoid osteoma, osteomyelitis, melorheostosis, hypertrophic pulmonary osteoarthropathy, and reflex sympathetic dystrophy.

Each of these processes may yield characteristic findings:

  •  Acute fracture commonly accumulates radiopharmaceutical in a linear fashion at the site of trauma.

  •  Similarly, osteoid osteoma avidly collects the bone-imaging agent in a focal area.

  •  Paget's disease, fibrous dysplasia, and melorheostosis demonstrate intense activity which may be multi-focal in long bones or axial skeleton. When viewed in conjunction with plain radiographs, a diagnosis can be made from the bone scan.

  •  Osteomyelitis is diagnosed with a three-phase bone scan which analyzes blood flow and sequential accumulation of radiopharmaceutical in the area in question.

  •  Hypertrophic pulmonary osteopathy and shin splints have a periosteal distribution of activity

  •  Reflex sympathetic dystrophy has a juxta-articular pattern.

However, the findings noted on a bone scan may lack specificity in certain clinical settings. As an example, although a patient with a history of advanced stage breast carcinoma and multiple hot spots throughout the axial skeleton almost certainly has bony metastatic disease, the differential diagnosis of a single focus of increased activity in the distal femur is lengthy, ranging from osteoarthritis to malignancy.

Pagets disease – A radionuclide bone scan is the most sensitive test in identifying pagetic bone lesions. Due to their elevated metabolic rates, Pagetic bone lesions appear as focal areas of markedly increased uptake ("hot") spots. Suspected pagetic areas should be further evaluated by plain radiographs to provide information regarding adjacent joints, the presence of fissure fractures and lytic areas, and the extent of deformity. Repeat bone scans and radiographs are not necessary unless the patient has new or progressive symptoms.

Differentiating Paget's disease from metastatic bone disease is sometimes difficult. Previous laboratory tests and radiographs can be helpful. If, for example, laboratory and radiographic studies were normal one year before, the diagnosis of Paget's disease is unlikely. In addition, the spread of Paget's disease to new sites is unusual years after its initial presentation. Therefore the development of new nonspecific radiologic findings should raise suspicion of a different process, and bone biopsy should be considered.

Vitamin D deficiency would show reduced bone density and thinning of the cortical bone. Osteoarthritis is unlikely to have this distribution and is more likely to be symptomatic. Metastatic prostate disease usually spreads to the axial skeleton. It is usually oseoblastic but can have a mixed osetoblastic/osteolytic pattern. 

Therefore the correct answer is E

12.
50 year old woman has back pain after carting sandbags. Thoracic X-rays show cruch fracture T10-11. BMD shows a Tscore of –3 in vertebrae and –1 in femur. Serum EPG is normal and immunoglobin levles are slightly depressed. What do you do next?


A)
Bone scan


B)
Urine EPG


C)
CT spine


D)
MRI spine


E)
Bone biopsy
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I don’t know the answer to this.  It’s unlikely to be C or D as an initial investigation as this would not help you reach a diagnosis. Bone biopsy is quite invasive and is probably not going to be your next test.  Between a bone scan and urinary EPG, I would probably pick urinary EPG because bone scans are often normal with myeloma as the lesions do not have osteoblastic activity.

Therefore I think the answer is B, but I’m not sure.

13.
64 year old lady with osteoporosis, crush fracture and giant cell arteritis. What is the best treatment?


A)
Pred 40mg
+
Alendronate


B) 
Pred 40mg
+
HRT


C)
Pred 40mg
+
Calcitriol


D)
Pred 10mg
+
Calcium


E)
Pred 10mg
+
HRT

Prednisolone should be started at a dose of 40-60mg daily for temporal arteritis.

Calcium:

Glucocorticoids induce negative calcium balance by decreasing intestinal calcium absorption and increasing urinary calcium excretion. The clinical data suggest that an adequate calcium intake is beneficial in patients taking glucocorticoids, as it is in patients with other forms of osteoporosis.

Calcitriol (1,25-dihydroxyvitamin D, the most active metabolite of vitamin D) plus calcium protect against spine bone loss more than calcium alone in patients taking glucocorticoids. However, calcitriol is rarely used because of the risks of hypercalcemia and hypercalciuria in patients with an already increased rate of urinary calcium excretion, and because other, safer, and more effective therapies are available.

Estrogen is no longer considered a first-line drug for prevention of postmenopausal osteoporosis because combination therapy increased the risk of breast cancer, stroke, and venous thromboembolism in post-menopausal women.

Alendronate – The efficacy of alendronate in patients receiving glucocorticoid therapy was demonstrated in a study of 477 patients age 17 to 83 years who were randomly assigned to receive one of two doses of alendronate or placebo. The mean bone mineral density of the lumbar spine increased by 2.1 and 2.9 percent over 48 weeks in the patients receiving 5 and 10 mg of alendronate daily, respectively, while decreasing 0.4 percent in the placebo group. Femoral neck, trochanter, and total body bone mineral density also increased significantly in the alendronate. Those receiving alendronate had fewer new vertebral fractures compared with placebo (2.3 versus 3.7 percent). These benefits were maintained for two years.

Therefore I think the best answer is A.

14.
A man presents to ED with headache andthirst. 



Na+


117



K


3.5



HCO3+


30



Cl


85



Urine Na

100



Urine K


20



Urine osmolality

560


A)
DM


B)
Hypothyroidism


C)
Diuretic


D)
SIADH


E)
Renal

The normal response to hyponatraemia is to excrete maximally  dilute urine, ie urine osmolality < 100 mosm/L. The urinary sodium excretion is below 25. 

This patient is wasting salt. The causes of this are diuretics, SIADH or renal causes.  With diabetes, urine osmolality would be elevated because of glucose excretion, urine Na excretion would be expected to be low.

With SIADH, urinary sodium excretion is usually about 60. 

Hyponatraemia from renal failure usually has a urine osmolality no higher than 300 because patients develop a problem with ability to concentrate urine.

Thiazide diuretics block sodium-chloride co-transporter in distal tubule. This results in low plasma sodium, high urinary sodium, high urinary potassium and metabolic alkalosis.  

Urinary potassium excretion is dependant on potassium intake. It is usually between 5-40. This patient’s urine potassium is high for a serum potassium of 3.5.

Therefore the answer is most likely C.
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