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The Syllabus says

Teridentiiy, Investigate; and managde; surgical
patients with common metabelic diserders

s tNyrotexicosis andl hypothayreidism
5 ypercalcaemia

s corticosteroid therapy.

s diabetes mellitus

= hyponatraemia




Thyroid Problems

Tihe hypothalamic-
pItUIERY/=t
axiS IS a G
feedback




What does Thyroid Hermone Do?

Cardiovascular System Skeletal muscle
Oxygen consumption Oxygen consumption
Vascular resistance Protein synthesis
Cardiac output Blood flow
Contractility

Contractility
Cardiac mass ﬁ (|:>

T3 &T4

Liver <;'_J ) -LL> Kidney

Protein synthesis Blocd flow
Clearance functions Clearance rates
Vasoactive mediators

N
All Organ Systems
Thermogenesis




Symptoems, oft Hyperthyroidism

INeuro-psychiatric =

Thermoregulator%.
| :

Dermatelegical
Cardio-pulmenary.
Gastroenterologica

Endocrine /
ieproductive

Muscular
Skeletal




Symptems oft Hyperthyroidism

Hyperactivity, rrtability, altered meod (99%)
HJeatiintelerance, sweating, (90%)
Palpitations (85%)

Fatigue, weakmness (85%)

Weight less withi increased appetite (85%:)
Diarrhoeea (53%)

Eye complaints (55%)




Signs off Hyperthyroidism

Sinus tachycardia (100%:) or AF (10%)
Fine; tremor: (97%)

Warm, moeist skin (97%)

Goitre (100%: inf Graves))

Palmer erythema, onycholysis, pruritus (35%)
Alopecia

MUsclelweakness and Wasting|, preximal
myopatny.

Liaflag and retraction (71%)

Gynaecomastia (10%:)

Chorea, periodic paralysis, psychosis (<1%)




Causes of Hyperthyroidism

Graves: disease — [SHistimulating Abrs

Hyperfunctioning nedule — autonemous
ddenemsa

Toxic MNGI— multiple nodules
ledine lead with Underlyingl Graves:
IHYPErEMESIS: gravidaritm
IHydatidiferm; mole
Choriocarcinemsa

Pituitary: adenomsa




Symptems off Hypoethyroidism

Tired, lethargy, fatigue, weight:gain
DEepression /' Iow mood

Cold intolerance

Dy skin, hair/ halrless

Constipation
Cardiac fiailure

IHypercholesterolaemial /- vascular diSease
IHOarse VOICEe

Menstruall changes (menorrhagdia)




Signs off Hypothyroidism
Dry: skin, thin: hair
Cool peripheries
Puffy: face hands feet

Yellow: skin
Bradycardic

Peripheral oedema
Slew! relaxing| reflexes
Carpal tunnel syndrome
Serous cavity: efftisions
Galactoerrheea

Ataxia, dementia,
PSYyCchosis, coma




Causes of Hypothyroidism

Primary.

s/ Jodine deficiency

s Auteimmune hypothyroidism (Hashimoete’s)
s Jatrogenic: 1L, thyroidecomy, DXII

s Drtigs: I containing contrast media,
amiedarone, lithitm

s Congenitals absent: or ectopic glands;, or
dyshormonogenesis, TSH receptor mutation

sl Destructive thyreiditis: pestpartum, silent;
subacute

s [Infiltrative disorders: amyloid, sarcoid,
Naemochromatosis, etc.




Causes of Hypothyroidism

Secondary.

s Hypoepituitarism: tumoeurs, tratma, sUrdgery: or
DX, infiltration, Infarction

s [solated TISH deficiency: or inactivity

= Hypothalamic disease: tumoeurs, tratnma,
Infiltration; Idiopathic




Surgical Considerations

Complications abound:in those, operated on with
AYPO; OF yperthyroidism

I 1t 1S ani elective procedure get an
endoecrinologists to fix their thyrold function If
pPossible

-1t 1S an emergency: then get senior help sooner
rather than' later

s Use 13 for those underactive

s try and avoid operating; on patients with uncontrolled
nyperthyroidism at all cests




Hypercalcaemia

General mechanisms

. INCreased! bone resorption

. Increased intestinall absorption: off calcium
. decreased remnal excretion off calcium
Symptoms, off elevated calcium

s StoNes, bones, abdeminal groans and
psychiatric overtones or'asymptomatic




Hypercalcaemial - Causes

Primary: Hyperparatnyroidism

5 Denign tumor making PIiH disregards
feedback

Malignancy

s tmor making PIHrP: (acts just like PIiH)
Extra-renal 1s<hydroxylase activity,

s Unregulated (noti regulated by: P1iH)

s [ymphoeialtissue and macrephades;
dranulomas

s intestinal hyperabsorption of calcium




Hypercalcaemial - Causes 2

Familial Berign: Hypocalciuric Hypercalcaemia
= [Nactivating mutation off CakR

s dutesomall Dominant - lifelong

s typically mildrhypercalcaemia and

aSymptomatic
s ypocalciuria as CaR is inf distal nephren also
Vitamin: Dl intoxication




Corticosteroid Therapy.

Cautions

adrenall suppression and infection, childrenrand adoelescents (growth retardation
possibly: irreversible), elderly: (close supervision required particularly onileng-term
treatment); freqguent monitering required if history ofi tuberculosis (or X-ray.
changes), hypertension, recent myocardial infarction (rupture reported),
congestive heart failure, liver failure, renal impairment, diabetes mellitus
including family: history, esteoporosis (post-menopausal Women at: speciall risk),
glaucomal (including family: history), corneal perioration, severe affective
disorders (particularly: ift history: of steroid-induced psychesis), epilepsy, peptic
ulcer, hypothyroeidism, history: of steroid myopathy; pregnancy. and breast-
feeding



Corticosteroid Therapy.

Complications

gastro-intestingl efiects include dyspepsia, peptic ulceration (With:perforation))
abdominal distension, acute; pancreatitis, oesophageal ulcerationand candidiasis;
musclloskeletal effects Include proximal myopathgl, OSteoeporosis, vertebral and
long bone fractures, avascular osteonecresis, tendon rupture; enagocrinie. eriects
include adrenal supﬁression, menstrual irregularities and amenoriihoea, Cushingfs
syndrome (with highr deses, usually reversible on withdrawal), hirsutism, weight
dain, negative nitrogen; and calciumibalance, increased appetite; increased
susceptibility terandrseverity ofi Infection; neuropsychlgtiic effectsinclude
euphoria, psychological dependence, depression, Insomnia, increased: intracranial
pressure with ]Papil oedema in children (usually after withdrawal), psychoesis and
aggravation| off schizephrenia, aggravation of epilepsy; ophithialmic efiects include
glaucoma, papilloedema, posterior subcapsular cataracts, corneal or scleral
thinning and exacerbation; of ephthalmic viral or fungal disease; otfier side-
efrectsinclude;impaired: healing, skim atiophy, bruising, striae, telangiectasia,
acne, myocardial rupture following recent myocardial infarction, fluid and
electrolyte disturbance, leucocytosis, hypersensitivity reactions (including
anaphylaxis), thromboembolism, nausea, malaise, hiccups



Primary. Adrenal Insufficiency

Flinctional Status

orimary “damage” to adrenal cortices
ow cortisol

ow aldosterone

nigh ACTH




Primary Adrenal Insufficiency

Aetiologies:
« Autoimmune
- Antibody(s) directed toward cellular components
- Most common to 21-hydroxylase
- Can be with combination immune injury to other target organs
- skin (vitiligo), Thyroid, Gonad, Gastric parietal cells (Vit B;,)

* Infectious
- Tuberculosis most common in past (5% of people with TB have adrenal
involvement)
- Fungal most common now (histoplasmosis, etc.)
- Opportunistic infections (immune compromised patients, AIDS)

» Metastatic malignancies
- Lung, breast, melanoma, etc.
- Lymphoma

 Ischaemic injury
- Haemorrhage
- Coagulation disorders
- Disseminated infections with intravascular coagulation




Primary Adrenal Insufficiency

DIagnesIs

OW! randoem cortisol

oW bleod glucese and:low: blood pressure
Ayponatraemiar andrhyperkalaemia (mild)
s elevated ACTH

s Dlunted / absent short synacthen test







Hyperpigmentation
& Vitiligo

Hyperpigmented
scars




Management

Call therendocrine team

DO NOT OPERATE ONIA SUSPECTED
ACUTE ADDISONIANPATLEN

s dlucocorticold replacement: with
Ry@drocortisone

s Mineralecorticoid replacement with
fludrocertisone




Diabetes

IHow leng do we; have to) talk?




Twoe Main: TVpes

Vpe 1

s Autoimmune; destruction of the [ cellsiof the
Islets off Langerhans ini the pancreas. This
leads; te an absolute insulin: deficiency. Insulin
treatment: s therefore mandatory,

= Previously kmnewn as IDDM or juvenile; onset
diabetes




Twoe Main: TVpes

Vpe 2

s Impairedtinsulin:actionr (Insulinf resistance)
and eventually, impaired insulin Secretion: as
well

s Usually treated with' oral medication initially,
then may: move onte insulin

s Formerly: knownras NIDDMfer maturity’ onset
diabetes




Why:is it Important?

Poorly: controlied diabetes leads to accelerated
cardiovascular morbidity: and moxtality.

A combination: ofi microvascular and
macrovascular disease




How: Do) You; Make The; Diaghoesis?

Plasma glucose concentration Fasting plasma glucose concentration fmmal/l)
2hfollowinga 75g
oral glucose test (mmaol/l) < & =6.1-69

<78 Impired fasting glycaemia
=T8-1110 Impaired glucose tolerance
=111 Drizbetes




Vascular Complications Of Type 2 Diabetes
At The Time Of Diagnhosis

aiRi Cerebrovascular
el disease?

5 |

Retinopathy' {55163

Nephropathy? [§Higc/ iR Abnormal ECG?

Erectile . Ty ;
dysfunction’ 207 8 3f Hypertension’

Ischaemic skin Y 3 | Intermittent
1 O 9 I1". 1 » a0 - c H H
changes (foot) i b claudication?

Abnormal vibration N Y o Absent foot
threshold (foot)! =/ pulses’

1. UKPDS Group. Diabetes Res 1990; 13: 1—11. 2. The Hypertension in Diabetes Study Group.
J Hypertension 1993; 11: 30—17. 3. Wingard DL et al. Diabetes Care 1993; 16: 1022-5.




Causes of Death in the UK (2001)

All other causes
16%

Injuries and
poisonings
3%

Respiratory disease
13%

Other cancer

Coronary heart
disease
20%

Stroke
11%

Other CVD
9%

Diabetes
1%
Colo-rectal cancer

3%
Lung cancer
6%

1. BHF Coronary Heart Disease Statistics 2003. Available on www.heartstats.org




Microvascular Disease

Diabetic retinepathy. — the commonest cause ofi
plinadness inithe developed werld




Microvascular Disease

Combinations off neUropathy: andl iIschaemia




What Would Be Ideal?

hat they did not have diabetes

lit they had diabetes, fior the HBA, € to be; <7%
and bleod glucese levels between 6 andl 8 all the

e
I they hadl diabetes for it te be diet controlled

I they: were not diet controlled then for
SOMEOonE else to operate on them




What About: Insulin and Surgery?

Complex but can be worked out




Once Daily

Usually a long acting analogue

I taken! in the morning), halfi the dese and have
pleod glticese tested onradmission

I >12 mmol/l give 6 units off Human Actrapid
and repeat bloodl glucose; level 1 hour Iater,

divingl another 6 units Human: Actrapid I It Was
still-higher tham 12 mmol/

Resume normallinsulini the next day, and be
warned that their bleed glucose woeuldi be high
for a day or so




Once Daily

i taken in the evening, themn no dose chamnge
required




Twice Daily Insulin

Usually: a mixture

Halfmorning dese and have blood glucose
tested on admission

I >12 mmol/I give 6 units off Humani Actrapid
and repeat bleod glucose level 1 hour later,
diving anether 6 units Humanr Actrapid iii it Was
still higher than: 12 mmol/l

Resume normalfinsulin that afternoon, and be
warned that their bleed glucose woeuldi be high
for a day or so




3, 4 or 5 Injections Per Day.

I om a merning list

Half*morning dese and have bleod glucose
tested on admission

= >12 mmol/lf give 6 units off Human Actrapid
and repeat bloodlglticose;level 1 hour Iater,
divingl another 6 units Human: Actrapid If It Was
still-higher tham 12 mmol/i

Restart normal insulin later that afternoon if
eatingl and drinking normally.




5, 4 or 5 Injections Per Day

[ffoni an afternoon list

IHave thelr usual merning| insulin' doses in then

omit thelr lunchtime; dose

IHave blood glucese tested! on admission

I >12 mmol/I give 6 units off Humani Actrapid

and repeat bloed glucose

evel 1 hour Iater,

diving anether 6 units Human Actrapidifi it Was

still higher thani 12 mmol/

Restart normal insulin later that afternoon if
eatingl and drinking normally.




[For Noni Day Case or Emergencies

Not difficult

Intravenous insulin: from the: time of admission
o the time they are eating and drinking
nermally




When in Doubt — Ask for Help

There is a Diabetes Inpatient Specialist: Nurse
available 9:tior5 Monday: te; Friday: onibleep 0407

There; is an inpatient consultant diabetes wara
feuUnd almesti every: Weekaday

Tihere, are; 2 consultant or SpR led triage rotnds
every: single day




TaBLE 1. Causes oF HyroToNIC HYPONATREMIA.

Impairep Capacry oF RenaL WaTer Excreron

Decreased volume of extracellular fluid  Essentially normal volume of extrace llular fluid
Thiazide diuretics*

Hypothyroidism

Adrenal insufficiency

Syndrome of inappropriate secretion of antidiuretic

Tests (glucose Mg
mannitol)

Adrenal insufficiency
Salt-wasting nephropathy
Bicarbonaturia {renal tubular acido-
sis, disequilibrium stage of
vomiting)
Ketonuria
Extrarenal sodium loss
Diarrhea
Vomiting
Blood loss
Excessive sweating (e.g., in mara-
thon runners)
Fluid sequestration in “third space™
Bowel abstruction
Peritonitis
Pancreatitis
Muscle trauma
Burns
Increased volume of extracellular fluid
Congestive heart failure
Cirrhosis
Nephrotic syndrome
Renal failure {acute or chronic)
Pregnancy

seEtEETT P
Postoperative stare <«

hormone

Extrathoracic tumoaol

Central nervous system disorde
Acute psychosis
Mass lesions
Inflammatory and demyvelinating dise ases
Stroke
Hemorrhage
Trauma

Drugs
Desmopre ssin
Oxytocin
Prostaglandin-synthesis inhibitors
Nicotine
Phenothiazines
Tricyclics
Serotonin-reuptake inhibitors
Opiate derivatives
Chlorpropamide
Clofibrate
Carbamazepine
Crclophosphamide
Vincristine

Pulmonary conditions
Infections
Acute respiratory failure
Positive- pressure ventilation

Severe nausea
Infection with the human immunodeficiency virus

Decreased intake of solutes

Beer potomania
Tea-and-toast diet

Excessive WATER INTAKE

Primary polvdipsiat
Dilute infant formula

Sodium-free irrigant solutions (used in hysterosc opy, laparoscopy, or transurethral resection of the

prostate

Accidental intake of large amounts of water (e.g., during swimming lessons)

Multiple tap-water enemas

*Sodium depletion, potassium depletion, stimulation of thirst, and impaired urinarv dilution are

implicated.

TOften a mild reduction in the capacity for water excretion is also present.

Hyponatracmia

The most common
cause in the UK

The most common
postoperative cause — lots
of hypotonic fluids (i.e.
5% dextrose)

tHyponatremia is not alwavs hypotonic.

Adrogue et al NEJM 2000;342:1581




[Hyponatiaemia

ihe ideal scenario Is that everyone on
Intravenous fluids;shieuld have their USE'S

checked every day — andi the results should be
looked at:




[Hyponatiaemia

Symptoms — mainly. due te: CNS dysfunction

s Neadache, nausea, vomiting, muscle cramps,
letharay, restlessness, diserientation, and
depressed reflexes

s/ Severe and rapialy:evolving hypenatraemia
INCltide; seizures;, coma, Ppermanent: brain
damage; respiratory: arniest, brain-stem
nerniation, and death




Treatment

[DEpends; on’ Cause
Callifor help sooner rather than later




ARy QuUestions?




