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DEFINITION : Anemia is a condition where there is a decrease in Hb and oxygen carrying capacity of blood according to the age and sex of an individual.


There is no single laboratory value that defines anemia, but it is usually considered present in adult when Hb is <11.5g/dl in females and < 12.5g/dl in males.

In the Indians setting : Mild Anemia

--

8-10 gm/dl




 Moderate Anemia 
--

6-8 gm/dl




 Severe Anemia 
--

< 5 gm/dl

HISTORY : 

Clinical signs and symptoms of anemia will depend on :

· how rapidly it appears

· severity of anemia

· age of patient.

Mild Anemia :  May be asymptomatic as O​2 delivery to tissues is still maintained. 

As anemia progresses, there may be:

· Loss in stamina

· Shortness of breath with exercise

· Palpitations

When Hb < 7-8 g/dl

Exercise capacity is markedly reduced

Any exertion is associated with dyspnoea, palpitations, pounding headache, rapid exhaustion.

In older individuals with cardiovascular disease, there can be :

· Worsening of angina

· Claudication

· Heart Failure

Clues to specific types of anemia may be obtained from history 

Eg.

· Sore mouth, difficulty in swallowing, craving for ice/dirt (pica) – Iron deficiency anemia

· Life long h/o periodic severe bone and joint pain – sickle cell anemia 

· Jaundice, leg ulcers, gall stones – suggestions of hemolytic anemia

Other important history to be elicited include :

H/o prior transfusion

Previous blood count measurement

Drug/alcohol intake


Nutritional habits

Family h/o anemia 


Racial background

H/o increased or acute blood loss from GIT, female genital tract (menorrhagia).

Worms in stool

· H/o chronic disease which may be associated with anemia i.e CRF, connective tissue disorders, infections, malignancy, diabetes, AIDS, alcoholic liver disease and even pregnancy.

· H/o conditions which will worsen O2 delivery to tissues i.e. COPD, restrictive lung disease.

· H/o conditions which will predispose patients to increased risk from anemia. Eg. IHD

· H/o conditions where cardiovascular reserve is inadequate to respond to decreased +O​​​2 supply. Eg. Congestive heart failure.

CLINICAL EXAMINATION :


In acute blood loss, the severity of anemia is indicated by signs of hypovolemia and tissue hypoxia. According to the American college of surgeons, acute hemorrhage can be graded as:

	Factors
	Class I
	Class II
	Class III
	Class IV

	Blood loss “ “ ( percentage of blood volume
	750   

15                    
	750 – 1500

15 – 30
	1500 – 2000

30 – 40
	> 2000

> 40

	Pulse ( beats/min)
	100
	100
	120
	>140

	Blood Pressure
	N
	N 
	(
	(

	Pulse Pressure
	N or (
	(
	(
	(

	Capillary refill test
	N 
	+
	+
	+

	Respiratory rate
	14 – 20 
	20 – 30
	30 – 40
	35

	Urine output (ml/hrs)
	30
	20 – 30
	5 – 10
	Negligible

	CNS: Mental Status
	Slightly Anxious
	Mildly Anxious
	Anxious confused
	Confused, Lethargic

	Third Replacement
	Crystalloid 
	Crystalloid
	Crystalloid   + blood
	Crystalloid + blood


Acute blood loss may be have to ruptured ectopic, stab injury abdomen or chest, blunt trauma abdomen or chest [injury to liver, spleen, kidneys, major vessel].

In gradual onset anemia


Signs of effective compensation are seen with slight expansion of blood volume and increase in cardiac output; i.e:

· Forceful apical impulse

· Strong peripheral pulses with wide pulse pressure

· Mild systolic/ holosystolic murmur secondary to increased blood flow and turbulence

In severe anemia


Hb < 5 g/dl ( pallor of skin and mucous membrances ( less reliable in deeply pigmented skin, marked reduction in skin blood flow, in subcutaneous edema). So it must be checked areas where vessels are close to the surface eg. Mucous membrances, nail beds, palmer creases.


In Hb < 8 g/dl ( palmer creases are lighter in colour than the surrounding skin.

Other signs to be looked for:

· Koilomychia ( spoon shaped brittle nails) angular stomatitis, glossitis ( Iron deficiency anemia.

· Icterus, splenomegaly, bossing of forehead and enlargement of molar eminence ( extramedullary haemopoisis, failure to thrive. ( thalassemia.

· Smooth tongue, hyperpigmentation, mental depression, peripheral edema ( folic acid deficiency

· Symmetrical paraesthesia with loss of proprioception and vibratory sensation in lower limbs, unsteady gait, memory impairment ( Vit B​​​12​ deficiency.

INVESTIGATION :


The first step in anemia diagnosis is classification according to the functional defect. If there is a reduced RBC mass, consider. Is it due to increased blood loss or destruction of RBCs or due to decreased production of RBCs?

CLASSIFICATION :











   

`

I. Complete Blood Count

A. RBC count - Hb

· Hematocrit

B. RBC Indies – MCV (mean cell volume)

· MCH ( mean cell Hb)

· MCHC ( mean cell Hb concentration )

· RDW ( red cell distribution width)

C. White blood cell count

a. Differential cell count 

b. Nuclear segmentation of neutrophils

D. Platelet count

E. Cell Morphology ( peripheral blood  semear)

a. Cell size

b. Hb content

c. Anisocytosis

d. Poikilocytosis

e. Polychromasia

Other lab tests done in evaluation of anemia are :


II.
Reticulocyte count

III. Iron supply studies

a. Serum Iron

b. Total iron binding capacity

c. Serum ferritin

d. Marrow iron stain

IV. Bone marrow examination

a. Aspirate 

i. Erythroid/granulocyte precursor ratio

ii. Cell Morphology

iii. Iron stain

b. Biopsy

i. Cellularity

ii. Morphology

The major pathological effect of anemia is its threat to the transport of oxygen and impairment of tissue oxygenation.

Tissue oxygenation will depend on : cardiac output and arterial O2 content.

Arterial O2 content : O2 combined with Hb






+




O2 dissolved in the blood




Hb x 1.3  x  SPO2 + PaO2 x 0.003

[ If Hb = 15 g/dl, SPO2 = 97.5%,        PaO2 – 100 mm Hg ]



(saturation of Hb)

(partial pressure of O2)

Then oxygen delivery
= Cardiac output x Arterial O2 content





= 5000 ml/min x 0.20 O2/ml blood





= 1000 ml/min.


In anemia, as Hb concentration falls, the arterial O​2 content decreases considerably. Increasing PAO2 to more than 100 mm Hg has minimal effect on increasing arterial O2 content as Hb is the primary determinant of arterial O2 content.


Another important factor in tissue oxygenation is O2​ consumption (VO2) determined by cardiac output and arteriovenous O2 content difference [(a-v)O2].


: VO2 = Q x (a-v) O2






Q = 5L/min


  5000 x   5  
= 250 ml/min





(a-v)O2 = 5 ml/dl



   100

The position of O2 dissociation curve varies in mild, moderate and severe anemia and so done P50 Hb.

In Mild Anemia  :- Hb 10g/dl, ODC: modest shift






P50 : 30 mm Hg

Severe Anemia :- Hb < 5m/dl, ODC : marked shift






P50 : 35 mm Hg

In severe sickle cell anemia :- Hb 5g/dl, ODC : marked shift








P50 : 40 mm Hg

Compensation of fall in arterial content of O2 in anemia occurs by :

1. Shift of ODC to the right and increase in P50
2. Increase in cardiac output ( increased total blood flow to tissues )

3. Increase in erythropoietin release by kidneys to increase RBC mass

TREATMENT :


When anemia is severe enough to threaten patient survival. Immediate steps must be taken to guarantee O2 delivery to tissues. This involves :

· Appropriate infusion of electrolyte and colloid solutions to correct hypovolemia

· Red blood cell transfusions to guarantee tissue O2 delivery.

· Administration of supplemental O2 may be required

· Administration of essential vitamin, mineral (Fe, Folic acid etc) or chemotherapeutic drug to address a specific disease process.

In less severe anemia,  selection of therapy must be based on the cause of anemia.

In end stage renal disease, erythropoietin therapy will correct for the loss of erythropoietin secreting cells. But if iron stores are inadequate, in spite of erythropoietin, the marrow will not proliferate.

In sickle cell anemia, steps must be taken to prevent factors causing vaso occlusive crisis, i.e. prevent factors, which lower venous O2 saturation. :

1. Stop increase in O2 consumption (shivering, temperature elevation)

2. Prevent decrease in tissue blood flow (hypothermia, hypovolemia, tourniquets).

Guidelines for transfusion :


The only real indication for blood transfusion is to increase O2 carrying capacity. Unfortunately, it is very difficult to determine whether the O2 carrying capacity is adequate. The ultimate determination of the hematocrit or Hb value at which blood should be given will have to be a clinical judgment based on many factors i.e.

· Cardiovascular status

· Age

· Anticipated additional blood loss 

· Arterial oxygenation

· Cardiac output

· Blood volume 

· Mixed venous O2 tension

ASA guidelines 1996 recommendations :

1. Transfusion is rarely indicated when Hb > 10 g/dl, and almost always indicated when Hb < 6 g/dl, especially when anemia is acute.

2. determination of whether intermediate Hb ( 6-10 g/dl) justify or require RBC transfusion should be based on patient’s risk for complication of inadequate oxygenation. 

3. Use of a single Hb ‘trigger’ for all patients and other approaches that fail to consider all important physiologic and surgical factors affecting oxygenation is not recommended.

4. When appropriate, preoperative autologous blood donatin, intra operative and post operative blood recovery, acute normovolemic hemodilutionk, and measures to reduce blood loss ( i.e. deliberate hypotension and pharmacologic agents) may be useful.

5. Indications for transfusion of autologous blood may be more liberal than those for allogenic RBG because of less frequent risks associated with the former.

Indications for transfusion as per recommendations of Habibi and co-workers 1998: (considering 1 unit of packed RBCs will increase hematocrit by 3-5%)

1. Blood loss > 20% blood volume; when > 100ml

2. Hb< 8g/dl

3. Hb<10 g/dl if major disease is IHD, emphysema

4. Hb< 10g/dl if autologous blood

5. Hb< 12 g/dl if ventilator dependent

REFERENCES :

1. Harrison’s Principles of Internal medicine 14th Edition

2. Tinker Principles & practice of Anaesthesiology 2nd edition

3. Stoelting Anaesthesia & coexisting disease 2nd edition

4. Miller’s Anaesthesia 6th edition

5. Morgan clinical Anaesthesiology 3rd edition.
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CASE: BRONCHIAL ASTHMA AND ANAESTHESIA 

EXPERTS:  SUNANDA GUPTA AND VISHNU GUPTA 

1. HISTORY

Questions should include:

How and when the patient was first diagnosed?

What is the frequency of asthmatic attacks?

What are the precipitating factors which initiate these attacks and how long has the illness  lasted?

Has he ever been admitted to the hospital, for how long? did he require intensive care admission and intubation?

What medications does the patient take? Is it long term or during the attacks? Does he take ayurvedic or homeopathic drugs for it? Has the patient ever taken steroids?

What type of Asthma does he suffer from?

a. Allergen induced immunologic asthma(IgE-mediated): Patients usually have other atopic manifestations as allergic rhinitis and atopic dermatitis. A family history suggests genetic predisposition. Peripheral blood eosinophilia and increased plasma concentrations of IgE may be present.

b. Exercise induced asthma: Vigorous physical activity may trigger acute airway narrowing and expiratory airflow obstruction. Mostly seen in children and young adults.

c. Nocturnal asthma: Nocturnal excacerbations of asthma may reflect sleep-related changes in airway tone, circadian variations in circulating catecholamine concentrations, gastroesophageal reflux related to supine position or retained airway secretions resulting from depressed cough reflex. 

d. Aspirin–induced asthma: Aspirin and most NSAIDs may precipitate acute bronchospasm in susceptible individuals with nasal congestion, conjunctival injection and rhinorrhea. Metabisulfites (food preservative) or tartrazine (food colour) can also cause asthma.

e. Occupational asthma: Due to occupational exposure an estimated 250 agents can cause occupational asthma like exposure to  isocyanates, chlorine, ammonia, latex etc. 

f. Infectious asthma: Due to acute inflammatory disease of the bronchi caused by mycoplasma, viruses, bacteria.

2.
CLINICAL EXAMINATION

During periods of normal to near-normal pulmonary function, patients are likely to have no physical signs referable to asthma. As expiratory flow obstruction increases, a number of signs and symptoms appear – the classic manifestations being wheezing, cough and dyspnoea.

Wheezing : is the expiratory sound produced by turbulent gas flow through narrowed airways. Forced exhalation may demonstrate wheezing that was absent during quiet breathing. In asthma there are random monophasic wheezes while in focal airway obstruction(foreign body obstruction) single monophasic wheezes occur repetitively.

Cough: may be productive or non productive. Sputum may be typically mucoid and highly tenacious. Eosinophils and their debris can cause yellowish discolouration of sputum even when infection is absent. 

Dyspnoea: depends on the severity of disease. Presence of ‘air hunger’ may be the predominant symptom and patients often insist on sitting up to ease their breathing. Chest discomfort or tightness is a frequent accompaniement of dyspnoea and may mimic angina pectoris. 

Tachypnoea, use of accessory respiratory muscles, dehydration and cyanosis may be other signs of severe asthma.

Signs:

Signs of airway obstruction appear as signs of hyperinflation.

Inspection: 

Chest seems to be held out in an inspiratory position with the ribs held up and out. Best seen in the upper chest. There may be an increase in the normal dorsal kyphosis. These two effects cause an increase in the antero-posterior diameter of the chest.

Percussion: 

On percussion, the note may be hyperresonant and diaphragmatic dullness will be lower than normal. There is obliteration of cardiac dullness due to intervention of the hyperinflated lung between the heart and the chest wall, giving a resonant note on percussion.

Auscultation:

Rhonchi are usually heard all over the chest. Quiet breathing may not produce a wheeze but a vital capacity breath will elicit it. In severe asthma, the airflow through narrowed airways may be too slow to produce a wheeze – a silent chest is a sinister sign. Prolongation of the expiratory phase of respiration is best elicited by asking the patient to take a deep breath and blow it out quickly. The examiner auscultates over the larynx using the bell of the stethoscope. The sound usually lasts only 1-2secs with no added high-pitched wheezes, but in asthmatics, an increase in the duration of expiration can be appreciated. Crepts due to retention of secretions are best heard at the lung bases posteriorly, which may disappear on coughing, which indicates minimal bronchial pathology. Sputum retention can lead to complete bronchial obstruction in part of the lung, and with absence of air entry and a diminished percussion note, indicates severe sputum retention.

3.
INVESTIGATIONS

Chest Radiography

X-ray may show signs of hyperinflation. Lung markings are usually prominent and there is often upper zone blood diversion-i.e. the vessels are more obvious in the upper than the lower zones, a reversal of the usual pattern. All patients with respiratory symptoms and signs should have a chest X-ray within 3 mths of the operative procedure.

Blood count

A high leucocyte count with increase in polymorph neutrophils is suggestive of lung infection.

ECG may show evidence of acute right heart failure and ventricular irritability during acute asthmatic attack.

Pulmonary function tests

Forced expiratory volume in 1 sec (FEV1) and maximum mid expiratory flow rate (MMEFR i.e. flow rate noted while expiring 25-75% of the FEV) should be estimated with the spirometer.

FEV1: <35% of normal.

MMEFR: 20% of normal or lower.

Functional residual capacity: increases as much as 1-2 L.

Total lung capacity is within normal range.

PaCO2 and PaO2 are normal in mild asthmatics, However, hypocarbia and respiratory alkalosis are the most common blood gas findings in acute asthmatic attacks. As the severity of asthma increases, associated ventilation perfusion mismatch may result in PaO2 less than 60mmHg on room air. PaCO2 increases when FEV1 is less than 25% of the predicted value. 

Severity of expiratory airflow obstruction can be estimated from this table:

Severity

FEV1*

           FEF(25-75)**
         PaO2
         PaCO2




(%predicted)
          (%predicted)
        (mmHg)            (mmHg)

Mild


65-80


60-75

          >60                  <40

Moderate

50-64


45-59

           >60                 <45

Marked                        35-49                          30-44                         <60                  >50

Severe

            <35                              <30                            <60                 >50

(Status Asthmaticus)

*FEV1: forced expiratory volume in 1 sec; **FEF: Forced exhaled flow at 25-75% of forced vital capacity.

4.
DIFFERENTIAL DIAGNOSIS

· Aspirated foreign bodies

· Viral tracheobronchitis

· Restrictive pulmonary diseases (Sarcoidosis)

· Rheumatoid arthritis and associated bronchiolitis

· Extrinsic compression like mediastinal neoplasm, thoracic aneurysm

· Intrinsic compression like croup, epiglottitis

· Recent history of trauma, surgery or tracheal intubation

· Congestive heart failure

· Pulmonary embolism

· Gastroesophageal reflux and aspiration

5.
NON SURGICAL MANAGEMENT

Pharmacological therapy: Recognition of consistent presence of airway inflammation in asthmatics have led to a change in routine pharmacologic therapy with emphasis on corticosteroids.

Antiinflammatory drugs: Corticosteroids, Cromolyn

Bronchodilators: Beta adrenergic agonists, anticholinergics

Antiinflammatory drugs

Corticosteroids

Low dose inhaled corticosteroids are highly lipophilic and rapidly enter the airway cells where the most important effect is inhibition of transcription of the genes for the cytokines implicated in asthmatic inflammation. 

Cromolyns

It acts as an inhibitor of inflammation apparently by inhibiting the release of chemical mediators from mast cells perhaps by membrane stabilizing effects. It is not effective once bronchospasm sets in, and is initiated about 7 days before allergen exposure and 10-20 min before exercise induced asthma. 

Bronchodilator Drugs

Beta adrenergic agonists

They stimulate β2 receptors on tracheobronchial smooth muscles with consequent activation of adenylate cyclase and increases in intracellular cyclic adenosine monophosphate concentrations. Among the β2 agonists, Albuterol is most commonly selected for treatment of acute bronchospasm. 

Anticholinergic drugs

They produce bronchodilation by blocking muscarinic receptors in airway smooth muscles, leading to decrease in vagal tone. Ipratroprium , 0.5 mg by nebulization or 4-6 puffs by metered dose inhaler, atropine 1-2mg by nebulization are used.

6.
SURGICAL MANAGEMENT

Preoperative evaluation

Each patient should be classified according to severity of symptoms. Asymptomatic patients do not require any special management except continuation of drugs till the day before surgery. In symptomatic patients with ongoing bronchospasm, surgery should be delayed if possible. In emergent surgery, beta agonists up to the time of surgery with continuous nebulizations is useful. Subcutaneous epinephrine or IV terbutaline in unresponsive patients is indicated. Corticosteroids should be given preoperatively in these patients.

Chest physiotherapy, systemic hydration, appropriate antibiotics and bronchodilator therapy during the preoperative period  improves reversible components of asthma. 

Premedication

Use of opioids except Morphine (due to histamine release) for pain relief and Benzodiazepines for anxiolysis with careful attention to avoid respiratory depression is acceptable. H2 receptor antagonists should always be given with H1 receptor antagonists, as giving only H2 receptor antagonists can lead to acute increases in airway resistance in asthmatic patients. NSAIDs should be used cautiously in these patients. Hydrocortisone should be given with the premedication. A puff of bronchodilator spray just before entering the operating room is also helpful.

Technique of anaesthesia

Regional anaesthesia by avoiding upper airway instrumentation is an attractive proposition. However, accidental high levels of sensory block, spontaneous and uncontrollable coughing, inability to lie flat for a long time can all prove problematic. 

General anaesthesia

Induction: Propofol has a relative bronchodilating effect, so it is a good inducing agent for asthmatics, especially if they are haemodynamically stable. Some preparations of Propofol which have metabisulfites may produce bronchospasm. Ketamine exerts a sympathomimetic effect, it produces smooth muscle relaxation and decreases airway resistance especially in those patients who are actively wheezing. Thiopentone, does not cause bronchospasm. It does not suppress upper airway reflexes so airway instrumentation can trigger bronchospasm.

Maintenance: Volatile anaesthetics like Halothane, Isoflurane, Sevoflurane  suppress upper airway reflexes for smooth intubation. Halothane, however may cause cardiac dysrrhythmias due to  increased endogenous catecholamine stimulation. An intravenous dose of 1.5mg/kg of Lidocaine given 1-3 min before laryngoscopy prevents reflex bronchoconstriction. Neuromuscular blocking agents with minimal histamine release should be selected. Atracurium and Rapacuronium can cause severe bronchospasm due to histamine release. During reversal of neuromuscular blockade, Neostigmine alone can precipitate bronchospasm, so it should always be combined with an anticholinergic agent which has a protective effect.

Intraoperative mechanical ventilation should be adjusted to deliver slow inspiratory flow rate for optimal distribution of ventilation relative to perfusion. Sufficient time should be allowed for passive exhalation to prevent air trapping in presence of expiratory air flow obstruction characteristic of asthma. PEEP is not advocated as it impairs adequate exhalation in presence of narrow airways. Humidification and warming of inspired gases is effective, however particulate humidification with ultrasonic nebulisers and pneumatic aerosols may precipitate bronchospasm.

Generous preoperative fluid infusion with crystalloids decreases viscous secretions. Extubation should be done under anaesthesia which is sufficient to suppress hyperreactive airway reflexes or it should be accomplished under cover of a continuous infusion of IV Lidocaine 1-3mg/kg/hr.

7.
ANY OTHER

INTRAOPERATIVE BRONCHOSPASM

· DD of intraoperative bronchospasm:

· Mechanical obstruction of endotracheal tube

· Inadequate depth of anaesthesia

· Endobronchial intubation

· Pulmonary oedema

· Pulmonary embolism

· Pulmonary aspiration

· Pneumothorax

· Acute asthmatic attack

· Management of intraoperative bronchospasm due to asthma:

· Deepening the level of anaesthesia with volatile anaesthetics

· Delivering metered doses of bronchodilators especially Albuterol through the anaesthesia delivery system by a T-connector or through a small bore catheter placed near the distal end of the endotracheal tube. 

· Corticosteroids may be supplemented if bronchospasm persists despite β2 agonist therapy.

PREGNANCY AND ASTHMA

The following drugs should be avoided in pregnant patients with asthma:

Prostaglandin F2ά and E2

Ergometrine

Aspirin/other NSAIDs

Histamine-releasing drugs e.g. Atracurium, Rapacuronium

During labour:  Adequate analgesia must be provided to avoid maternal stress, reduce oxygen consumption and hyperventilation and reduce chances of bronchospasm.

During LSCS: Single shot spinal anaesthesia may not be tolerated due to a faster onset of more dense motor block as compared to a slow control epidural injection in parturients with severe unstable asthma. Moreovera precise control of upper level of anaesthesia can be predicted with a CSE or an epidural anaesthesia.

Unopposed H2 receptor antagonists can increase sensitivity to histamine induced bronchoconstriction hence non particulate antacids as sodium citrate are a better option in pregnant patients. 

Both theophylline and β2 agonists inhibit uterine activity when combined with volatile anaesthetic agents and thus predispose to haemorrhage. 

SPECIALITY: ANAESTHESIA

CASE
:
CONGENITAL TALIPES EQUINO VARUS

EXPERT: COL. (DR.) F. B. BHOT

Anaesthetic management of a case with congenital talipes equino varus

It is a congenital deformity of foot in three planes involving several joints and occurs in the background of constant change due to growth.  It is also known as ‘Club foot’.

1.
HISTORY

Presenting complaints: Though, the history dates back to birth, a child with CTEV may present sometime after birth, often as late a adulthood with deformity of foot.

Family history: The risk of CTEV is increased 20 times if a 1st degree relative has the condition.  It may be associated with some genetically inherited.

Perinatal history:  Increased intra-uterine pressure may predispose towards development of CTEV.  The child may be suffering from cerebral palsy.

Post conceptional age if relevant

Developmental history:  History of inability to bear weight on lower limbs /walk.

2.
GENERAL EXAMINATION

  The subject may have:

· Small stature

· Generalised myopathy

· Kyphoscoliosis

· Neurological deficit due to neurological cause: Cerebral palsy, Spina bifida

· Deformities at other joints (Arthrogryposis multiplex congenital)

· Congenital hip dislocation

3.
INVESTIGATIONS

1. Hb, TLC, DLC

2. Urine RE/ME

3. X-ray Foot: AP & Lateral views with foot in whatever corrected position possible:

4. X-ray spine: In cases of spinal deformities such as spina bifida

5. If child has Cerebral palsy: EEG, Psychometric and sensory evaluation, Assessment of language and learning disabilities, Chromatography of plasma and urine for inborn errors of metabolism, CT/MRI brain: To rule out hydrocephalus/ICSOL

6. If child has Muscle dystrophies: EMG, Muscle biopsy, Serum Creatine phosphokinase.

4.
TREATMENT

  There are differing opinions on timing and nature of surgery.  Each case must be treated on its merits with management individualized to deformity.

Non-operative treatment:

1. Manipulation alone:

2. Manipulation and strapping or corrective plaster:

3. Maintenance devices:

a) Dennis brown splint:

b) CTEV shoes:

Operative Methods:

1. Soft tissue release:  May be sufficient in younger children (<3 years)

a) Posteromedial soft tissue release on posterior, medial and plantar sides 

b) Limited soft tissue release:

- For equines alone: Posterior release

- For adduction alone: Medial release

- For cavus alone: Plantar release

2. Tendon transfers: Minimum age: 5 years:

a. Tibialis anterior transferred to outer side of foot

3. Osteotomy: Minimum age: 3 years

a. Open-wedge osteotomy of calcaneum to correct varus

4. Ilizarov’s technique:

a. Different components of deformity are corrected by gradual stretching using an external fixator.

5.
ANAESTHETIC MANAGEMENT

Depends on:

1. Severity of deformity

2. Nature of surgery

3. Age of patient

●
Manipulation, strapping and corrective plasters can be done under sedation

●
Procedures like soft tissue release may require short GA

●
Corrective osteotomies can be done under GA with Caudal block

●
Anaesthesia for the paediatric patient

-
Airway acessement


-
Fasting guidelines


-
Premedication and parental separation


-
Temperature monitoring


-
Role of regional anaesthesia


-
Extubation and laryngospsm


-
Postoperative pain relief


-
Day care surgery

●
Special considerations: (NOTE: For students doing well)


-
Cerebral Palsy:


GA with endotracheal intubation because of:




Delayed gastric emptying and GE reflux 




Poor function of laryngeal and pharyngeal reflexes 



Maintain body temp since chances of hypothermia are high



Emergence may be slow because of cerebral damage by cerebral palsy



Extubation delayed till child fully awake and body temp normal 

· Muscle dystrophies: (Duchenne’s muscle dystrophy)

Patient may require anaesthesia for muscle biopsy or correction of progressive orthopaedic deformities



Precautions:




Risk of pulmonary aspiration



Succinylcholine contraindicated because of risk of:





Rhabdomyolysis





Hyperkalemia





Cardiac arrhythmia and arrest



Non-depolarising muscle relaxants:  Possibility of delayed responses



Volatile anaesthetics:




Rhabdomyolysis with/without cardiac arrest can occur




High incidence of Malignant hyperthermia



Monitoring directed to early detection of




Malignant hyperthermia: EtCO2, Temp 




Cardiac depression




Post-op pulmonary dysfunction anticipated

**************
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NAME OF EXPERT
:  Dr. D. MALLIKARJUNA,    PROF. & HOD,  DEPT. OF ANESTHESIOLOGY,   J.J.M.M.C., DAVANGERE.
1.
HISTORY:  Following points should be noted regarding ulcer.

1. Mode of onset – How has the ulcer developed

a. Spontaneously

b. Following Trauma.

2. Durations – How long is the ulcer present there?

a. Acute Onset

b. Chronic Onset

3. Pain – Is the ulcer painful?

4. Discharge – Does the ulcer discharges or not?

5. Associated Disease – 

a. Nervous Disease – Tabes dorsalis, syringomyelia, transverse myelitis and peripheral neuritis.

b. Chronic Disease – Syphilis, TB, Diabetes

If patient is known case of diabetic – ask about

Duration of DM

Type of Diabetes

1) Type I
2) Type II

History of acute complications – History of infections, ketoacidosis, hypoglycemia.

History of chronic complications

Diabetic Retinopathy – History of loss of vision or diminution of vision, cataract formation, later  blindness.

Importance of checking color vision – since self checkup of urine sugar may confuse in taking insulin or drug.

Diabetic Neuropathy :-

Mono neuropathy – affecting 3rd, 6th & 7th CN.

Peripheral Neuropathy – glove, stocking type.

Diabetic Nephropathy – increased frequency of mictruation in the night time.

Autonomic Neuropathy

History of – Sleep apnoea.

Postural Hypotension

Regurgitaion, vomiting, diarrhoea.

Retention of urine

Sweating

CVS involvement – History of HTN, IHD and patient may complaints of chest pain and dyspnoea.

Infections – Burning Mictruation

Candidates In females

Skin Infections like boils, carbuncle.

DKA – History of acute pain abdomen, vomiting, symptoms of dehydration, air hunger.

Regarding Management :-

On Diet control or

On medical line of management whether taking 

oral hypoglycemics 

Insulins – what preparation dosage

Routine urine sugar / blood sugar checkup

History of physical activity and concomitant medical condition.

Past History


History of hospitalization in the past


Drug history and ingestion of toxic metabolites


History of infection in the childhood like mumps 


Food habits

Family History of Diabetes.

2.
CLINICAL EXAMINATION :


I) General Examination :-
 One should not give attention only to ulcer.

Examination from head to toe

Nourishment,

Built – Thin 

Obese

Vitals

PR     
–   Resting Tachycardia 

Beat to beat Variation – absent with deep breath valsalva maneuver.

Arrhythmias

BP
–    Monitoring of blood pressure

Including testing for orthostatic changes

RR 
–   Altered regulation of breathing 


     Urine Output – increased frequency of mictruation


     Temperature – increased during infection

II) Local Examination :

Inspection

Size and Shape – usually small initially then increases and becomes irregular in shape.

Number – Single

Position – can occur any where, more common in foot

Edge – if ulcer is healing – sloping edge is present

Undermined edge – TB

Punched out edge – Gummatous ulcers

Sloping edge – healing or venous ulcers

Raised or Pearly white beaded edge – rodent ulcer

Rolled out edge – squamous cell carcinoma or ulcered Aden carcinoma.

Floor – covered with red granulation tissue – healthy

Covered with pale granulation tissue – slowly healing

Wash leather slough – gummatous ulcer.

Discharge – character, amount, smell

Surrounding area – normal.

Palpation :

Tenderness – slightly tender

Edge and margin – margin – junction between normal epithelium and ulcer.







         Edge – area between margin and floor of ulcer

Base – on which ulcer rests. Diabetic ulcer rest on tendons or bones.

Depth – Moderate

Bleeding

Relation with deeper structures – normal 

Surrounding Skin – normal 

Examination Of Vascular Insufficiency :

Examine Condition of arteries proximal to ulcer

Status of veins

Examination Of Nerve Lesions :

III) SYSTEMIC EXAMINATION :
CVS :–

Heart rate response during deep breathing


Patients sits quietly and breath deeply at 6 breaths/min. An ECG is recorded during this one minute. The maximum and minimum respiratory rate interval during each breathing cycle is measured and converted into beats/min.

If the difference is  > 15 beats/min. – Normal 



    11 – 15 beats/min. – Borderline 



         < 10 beats/min. – Abnormal 

Heart rate response to change in posture.


Patient lies quietly and will be asked to standup. ECG is recorded throughout. The shortest heart rate interval at or around 15th beat and largest heart rate interval at or around 30th beat after standing are measured.   



If 30 : 15 ratio of heart rate interval is > 1.04 – Normal

to 1.03 – Borderline

     < 1.0 – Abnormal



Indicate involvement of PNS. Standing is low level exercise; PNS tone is with drawn to produce sudden tachyucardic response.


Valsalva Maneuver : 



It consists of forced expiration against a standardized resistance for a specific period of time. Patient blows forcefully into mouthpiece attached to the mercury to maintain 40 mm Hg positions pressure for 15 seconds. Then he releases and breaths quietly for 1 minute. Valsalva ratio is the ratio of largest heart rate interval after the maneuver (reflecting bradycardia) to shortened heart rate interval during maneuver (reflecting tachycardia).





If ratio > 1.20 – Normal





1.11 to 1.19 – Borderline





> 1.0 – Abnormal



This test involves both sympathetic and parasympathetic system.

Blood pressure response to sustained handgrip :



Handgrip is maintained to 30% of maximum voluntary contraction which is determined by dynameter, for as long as upto 5 minutes blood pressure measured 3 times before and at one minute interval during handgrip. The difference between highest diastolic blood pressure during handgrip and mean or diastolic blood pressure before hand grip.

A rise of diastolic blood pressure > 16 mm Hg – Normal






         11 to 15 mm Hg – Borderline






          < 10 mm Hg – Abnormal


R/S – Look for respiratory infection



Assess the air way ( mobility of A-O joint)


P/A – NAD 


CNS – Superficial and deep tendon reflexes

3.
INVESTIGATIONS 
Complete haemogram

Urine Routine – Glucose – Benedicts Test

                     Glucose Oxidase Test


Microscopy –          Albuminurea 


Ketone Bodies –      Rothera’s Test




           Gerhard’s Test


Blood glucose levels – FBS, RBS, HbA1c
Renal Function : BUN, serum creatinine.

Serum Electrolyte

Fundas Examination

CVS : ECG, Echo

RS : CXR

4.
DIFFERENTIAL DIAGNOSIS 
A) Traumatic : 
i) Mechanical – dental ulcer of the tongue.




ii) Physical – electrical / X-ray Burn




iii) Chemicals – applications of caustics

B) Ischemic or arterial ulcers – more often seen in older age and are episodes of trauma and infection of the destroyed skin over a limited area of leg or foot.

C) Venous Ulcers – typically situated on the medical aspect of the lower third of lower limb.



– Eczema and pigmentation are often seen around ulcer

Ulcer slightly painful, and the main symptoms are discomfort, unsightliness and discharge.

D) Trophic Ulcer – have punched out edges with slough in the floor. 

– Commonly seen in heel and ball of the foot when the patient is 

ambulatory and on buttock and back when patient is non  nambulatory.

Bed sores and performing ulcers are examples

E) Tropical Ulcer – is callousness towards healing

– Edge is slightly raised and exudes copious serosanguineous 

discharge.

F) Tubercular Ulcers : –



–   Results from bursting of caseous lymphnodes.

Seen in neck, axilla, groin, according to frequency

Painful, edge is thin, reddish blue and undermined.

Pale granulation tissue with scanty serosanguinous discharge in the floor and slight in duration at the base.

5.
TREATMENT OF DIABETES

Medical Management :

Objectives of medical management in a diabetic patient are:

To maintain, adequate plasma insulin levels to present catabolism with ketoacidosis.

To provide glucose intake sufficient to prevent hypoglycemia.

Medical line of treatment includes :

Diet : Low CHO, Low Fat, High Protein diet providing 1800 – 3000 calories/day
Diet plus oral anti-diabetic drugs.
Insulin Control.
Oral anti-diabetic drugs are given :

If diet control is not enough eg in maturity onset type.

If insulin requirement falls below 40 units/day.

If pt is not overweight.

Classification of oral hypoglycemics

	
	Daily Dosage
	Dosage / Day

	I. Sulfonylureas
	
	

	1. Tolbutamide
	0.5 – 3 g
	2 – 3 

	2. Chlopropamide
	0.1 – 0.5 g
	1

	3. Glibenclamide
	5 – 15 g
	1 – 2

	4. Glipizide
	5 – 20 mg
	1 – 2

	5. Gliclazide
	40 – 240 mg
	1 – 2

	6. Glimepride
	1 – 6 mg
	1

	II. Biguanides
	
	

	1. Phenformin
	25 – 150 mg
	1 – 3

	2. Metformin
	0.5 – 2 g
	2 – 4

	III. Meglitinide Analogues
	
	

	1. Repaglinide
	1.5 – 8 mg
	3 – 4

	2. Matelinide
	180 – 480 mg
	3 – 4

	IV. Thiozolidinediones
	
	

	1. Rosiglitazone
	4 – 8 mg
	1 – 2

	2. Pioglitazone
	15 – 45 mg
	1


a) Sulphony1 Ureas – They act by stimulating release of endogenous insulin from Beta cells of pancreas. Functioning Pancreas is needed.

Eg. Chlorpropamide or Diabenese.


100 – 500 mg/day.


Half life 36 hrs.


Maximum action 60 hrs.


Side effects are hypoglycemia, jaundice, nausea, vomiting, rash, metallic taste, unpleasant flushing of face after alcohol.

Tolbutamide or Rastinon.


1 gm B.D.

Glibenclamide or Daonil.


5 mg twice or thrice a day before food.

Acetohexamide,


Glipizide, Sulphony1 ureas are not given in obese patients since they increase the apetite and increase the weight further.

Drugs like alcohol, beta blockers may ppt hypoglycemia along with sullphony1 ureas. They have teratogenic effect, not given in pregnancy.

b) Biguanides – They act by increasing peripheral utilization of the glucose and they reduce the action of insulin antagonists.

Eg. Metformin 0.5 – 1 gm.

Phenformin or DBI capsule 25 mg.



DBI – TD capsule 50,100,250 mg.

Side effects like lactic acidosis, nausea, vomiting.

Given in obese pts, along with mild dose of Sulphony lureas.

Alone are not given, they themselves do not produce hypoglycemia. 

Type I DM : Needs insulin. There are 3 models


1. Conventional Regime:

Mix of intermediate / long acting insulin + short acting 1 to 3 times a day.
Fixed Ratio
Mixed – Split dose regime
Sliding scale regime
2. Intensive insulin regime – Basat – Bolus Dose Regime


1 or 2 long/intermediate insulin injection to provide basal needs; additionally, short acting Insulin to cover each meals as often as needed. While basal insulin is needed to suppress hepatic glucose production and prevent ketosis, bolus insulin is only needed when a meal is consumed. The same principle applies in the management of diabetes in the perioperative period recommended in all type ID, those type II DM who are not well controlled by oral drugs, GDM, patients in critical areas (ICU).

The goals of intensive diabetes treatment are :--

A fasting and pre-meal blood glucose level of 90 – 130 mg/dL

A postpandial glucose level of 120 – 180 mg/dL

A bedtime glucose level of 110 – 150 mg/dL, and 

A glycate hemoglobin level (HbA1c) a measure of the average blood glucose over three months of less than 6.5%.

3. Insulin pump CSII provides basal insulin needs as also boluses as needed.

PRINCIPLES OF PERIOPERATIVE MANAGEMENT :

Principal goal is the management of anesthesia for diabetic patient is to mimic normal metabolism as closely as possible by avoiding hypiglycemia, ketoacidosis & electrolyse disturbances

Hypoglycemia is prevented by adequate suppy of exogenous glucose. Hyperglycemia associated with ketoacidosis dehydration and electrolyte abnormalities  are prevented by administration of exogenous insulin.

Surgery itself should be scheduled early in the day, to limit the duration of preoperative fasting.

Blood glucose should be monitored before and immediately after surgery in all patients. In major surgeries should have hourly glucose monitoring during and immediately following surgery.

There should be a 1 hour overlap between stopping IV insulin and reinstituting SC insulin.

It is recommended that blood sugar is maintained between 120 – 180 mg/dl.

Delay majors surgery if possible

HbAIC – > 9% ( It should be < 7.5%)

FBS – > 180 mg/dl

PPBS –  230 mg/dl

Aggressively treat conditions like infection, hypovolemia and shock.

Proper positioning of the patient : care of the heels / elbows / other pressure areas to prevent compression neuropathy.

Perioperative Management fo DM Type I :

DM Type 1 need insulin in both minor and major operation.

In minor surgical procedure – when meals are likely to be resumed immediately after or on the same day of the surgical procedure, temporary disconnection of the premeal  insulin and continued use of the basal insulin is recommended.

Major Surgeries – Long acting insulin can be discontinued 1-2 days before and glucose levels can be stabilized with a regimen of intermediate insulin mixed with short acting insulin or short acting insulin before every meal.

There are 2 routes for administration of insulin

Insulin Infusion :

Glucose – insulin infusion is superior to intermittent IV insulin bolus. Half life of IV push insulin – 5-10 min when treated with insulin infusion.

We should monitored blood glucose every hourly.

Adjust insulin infusion rate based on the response.

Methods of insulin infusion :

main methods of insulin delivery have been used

GIK regimen

 Variable insulin infusion.

1) GIK Regimen – is efficient, safe and effective in many patients, but does not permit selective adjustment of insulin delivery without changing the bag.

Add 50 units of regular insulin in 500 ml of NS ( 1 unit / hr)

Initiate IV infusion at 0.5 – 1 unit/hr

Measure blood glucose concentration as necessary ( every 1 – 2 hrs) & adjust glucose infusion rate accordingly. 



    < 80 mg/dl – Turn IV infusion off fore 30 min administer 25 ml of 50% glucose remeasure the blood glucose cone – 30 min. 

  80 – 120 mg/dl - ( insulin infusion rate by 0.3 unit/hours.
           120 – 80 mg/dl – No chance




           180 – 220 mg/dl -( infusion by 0.30/hours



    >220 mg/dl - ( by 0.50/hours.

Provide sufficient glucose (5 – 10g/hrs)

K+ (2 – 4 mg/l)

Variable insulin infusion :–


Initial insulin infusion rate can be estimated between ½ - ¾ th of the pts total daily infusion insulin dose expressed as unit/hrs.

If regular insulin is part of the morning schedule, the intermediate acting insulin dose may be ( by 0.5 units for each unit of regular insulin.

Patients treated with oral ant diabetic agents who require peri operative insulin infusion, as well as insulin – treated type 2 diabetic patients can be given as initial infusion rate of 12 units/hrs.

In the both methods, adequate glucose should be provided to prevent catabolism, starvation ketosis, & insulin – induced hypoglycemia. Duration of insulin infusion depends on the clinical status of patient. The infusion should be continued post  opp–unit oral intake is established after which the usual diabetes treatment can be resumed. It is prudent to give the first sc dose of insulin 30 – 60 min before disconnecting the IV line.

Sliding Scale Insuline :

This approach should generally be used short term & the patient snitched to fixed dose regimen prior to discharge patients on crid dosing with, often use sliding scale long term & make adjustments of their own on a frequent basis.

Sliding scale insulin regimens that do not take into considerations the insulin sensitivity of the subjects will result in either over or under treatment leading to hyp/hyperglycemia.

TYPE II DM :

In the pre operative period decisions have to be made about discontinuing oral medications & in determining the dose & type of insulin to be administered.

Patients on oral medications only & the surgical procedure & recovery are short; stop there drugs pre opp & assume one patients cant  eat consistently.

When surgical procedure is likely to last longer & recorvery is more prolonged; oral medications should be discontinued 1 or 2 days before surgery 2 insulin treatment is instituted.

Individuals with type 2 DM who are on 2 or more insulin injects daily will follow the same as type 1 DM. The dose of insulin is generally higher in subjects with type 2 DM because of insulin resistance.

The patients undergoing major surgery & those units poorly controlled type 2 DM is IV insulin infusion, with glucose; using one of two standard regimens.

PREMEDICATION :


No ideal pre medication and aim is to avoid sympathetic stimulation and reduce stress.

NBM for 6 hrs.

Tab diazepam 10 mg. in the previous night.

Prokinetic drugs – tab cisapride previous night.

Analgesics – morphine /pethidine along with phenargan given 1 hr before surgery.

Inj. metoclopramide 10 mg i.v. with inj. rantac 50 mg i.v. 1 hr before surgery.

Chart any pre-existing never damage before performing blocks.

If there is autonomic involvement administer all drugs slowly.

Early morning FBS, Sr. electrolytes

MONITORING :

Pulse Rate

Blood Pressure

Spo2
ECG

Periodic blood sugar estimation every hourly

CHOICE OF ANAESTHESIA :


Technique which we use should reduce the duration and severity of the factors which complicate the metabolic derangement of diabetic patients.

1. Regional Anaesthesia 


Advantages :

Patient will be conscious, so intra operative hypoglycemia or MI can be detected.

These patients are prone for sleep apnoea and stiff joint syndrome.  So in these patient intubation will be difficult. 

Chances of aspiration are very less as patient is conscious and airway reflexes are intact. 

There is increased venous pooling so chances of DVT is less.

DM patients are commonly associated with respiratory infections. So regional techniques helps in patients with pneumonia and COPD etc.

Spinal anaesthesia suppress the hyperglycemic response to surgery and trauma.

Patient effort dependent pulmonary function tests (FEV1, PEFR, TLC) are unaltered following regional anaesthesia.

Disadvantages :

With RA there is poor control over homodynamics

If the patient is having automatic neuropathy they are prone for sudden hypotension and cardio respiratory arrest.

Increased incidence of infection like meningitis, epidural abscess.

Increase incidence of peripheral neuropathies is a consideration when choosing regional anaesthesia as a choice.

2. General Anaesthesia :



Induction can be done with intravenous agents like thiopentone, propofol etc., these agents virtually have no effect on blood sugar level except ketamine. 



Relaxant depolarizing muscle relaxant, scoline can be used even though it rises the plasma catecholamine levels due to stimulation of post ganglionic nicotinic receptors. As non depolarizing muscle relaxant like vecuronium has no significant effect on blood glucose levels can be used safely. 



Intubation – intubation should be smooth. Rapid sequence intubation may be required as they are considered as full stomach. There is increased incidence of difficult intubation as patient may have stiff joint syndrome.

Cuffed endotracheal tube is used to prevent aspiration in patient with autoniomic neuropathy.

Maintenance :

N2o-don’t have any effect on blood sugar level so can be used 

Volatile anaesthetics-Halothane, enflurane can be used even though they slightly increase the blood sugar level.

Reversal-inj. Neostigmine + inj. Atropine/glycop.

Fluids :

Normal saline, dextrose containing solutions can be used.

RL – avoided as it increase risk of lactic acidosis.

ANTICIPATED NEWER TREATMENTS OF DIABETES :

At least 4 major changes incase for diabetic patients have been made it to clinical trial stage.

Implanted (like a pacemaker) glucose analyses with electronic transmission to surface (watch) monitor.

A glucagons – like peptide receptor antagonist rules as GIP-1.

New islet transplantation medication that makes islet cell transplants much more successful and rejections medication has hazardous.

Medications such a INGAP peptide, which may case re-growth of normally functioning islet cells (needing transplantation.).

Surgical Management of Diabetic Foot :

Diabetes commonly affects foot and can lead to devastating complications, including amputation. DM is most common cause of neuropathy leading to loss of protective sensation on the plantar aspect of the foot.
Combination of deformity with a lack of protective sensation leads to pressure ulceration and necrosis and infection. This can develop into osteomyelitis and often required bony resection or amputation.
Patients with neuropathy should be treated with protective shoes, consisting of a soft arthoses and accommodative shoes with a soft leather. Upper pressure relief may be obtained with bracing and shoe modification.
Goals of surgery are resection of bony prominence, as well as restoration of normal foot architecture. 
Revascularization procedures are indicated whenever ulceration occurs in the presence of significant arterial disease.
In absence of arterial disease, local wound care, avoidance of repetitive trauma, use of specially fitted shoes are appropriate.
Amputation is necessary when disease is limited to most distal vessels or when gangrenous changes have progressed despite apparently adequate arterial supply.
Minor resections including digital amputations, trans metatarsal amputations; or creative, unnamed resections involving variable portions of foot may be appropriates in the diabetic.

The presence of palpable dorsalis pedis or posterior tibial pulse is an excellent predictor of healing and debridement and amputations should be conservative in this setting.

Recently myocutaneous free flaps have been of value is covering seemingly insurmountable exposure of subcutaneous tissue and bone.

In general, latissimus dorsi or rectus abdominus muscle has been utilized, basing the inflow on a patient tibial artery or veins bypass graft.

Sepsis due to diabetic foot infections demands urgent treatment.

Control of hyperglycemia, drainage of prevalent collections, debridement  and rapid institution of broad – spectrum antibiotic therapy are important initial interventions.

Arterial reconstructive procedures are performed after septic process has been controlled, minimizing the risk of graft infection by avoidance of prosthetic conduits.

Other Points :

Anaesthetic Considerations :



Anesthesiologists should consider the following issues, based on experience while anaesthetizing a diabetic patient.

There is a greater that average risk that the patient will have coronary aretery disease and renal impairment and preoperative assessment should establish CVS and renal status. Patient’s with microalbuminaria, avoid  nephrotoxic drugs.

Abnormal values indicating autonomic neuropathy will give warning of adverse haemodynamic events and impaired responses to physiologic stresses. 

Preoperative regular diabetic medication has been discontinued.

Patient may be difficult to intubate, patients with an abnormal ‘prayer sign’ (inability to approximate palmar surfaces of fingers may have ‘stiff joint’ syndrome and should undergo detailed assessment of atlantoccipital mobility.

Diabetic autonomic neuropathy may also case GIT problems such as disordered esophagelal motility, gastroparesis, hyperacidity (all increases gastric reflex dewing anaesthesia).

Its prudent to avoid Hartmann’s or other lactate containing solutions since they may provoke hyperglycemia in both type 1 and 2 diabetic patients.

Since these patients are less able ot metabolise lipit emulsions, caution should be taken when considering use of drugs in lipid emulsion form.




Prolonged infusions of propofol may carry increased risk of hyperlipidemia.
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GUIDELINES FOR THE RESOURCE PERSONS/FACILITATIONS

1. History :

1. Type, duration of DM, involvement of other organs, treatment history

2. Ischaemic heart disease, work up, latest recommendation of drugs

2. Clinical Examination 


Evaluation of a patient clinically, sign of autonomic neuropathy.

3. Investigations


1. Haemoglobin and relevance


2. Transfusion trigger recommend


3. Assessment of glycaemic control


4. Glycosylated haemoglobin and its relevance

4. Differential Diagnosis


ECG differentiate between significant non significant changes when to ask for cardiology consult.

5. Non-Sugical Management


Ability to read X-ray

6. Surgical Management 


Clinical Relevance of all surgical procedures


Basics of Fibreoptic bronchoscopy

7. Any Other


Nill…….
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Hypertension is one of the most common world wide disease afflicting humans. Hypertension is the most important modifiable risk factor for coronary heart disease (the leading cause of death in North America), stroke (the third leading cause), congestive hearth failure, end-stage renal disease, and peripheral vascular disease.

The following table explains the definition of normal and abnormal blood pressure:
	Condition
	Systolic Blood Pressure 
	  Diastolic Blood Pressure

	Normal †
	Less Than 120
	Less Than 80

	Pre-hypertension
	120 to 139
	80 to 89

	Stage 1 hypertension
	140 to 159
	90 to 99

	Stage 2 hypertension
	160 or higher
	100 or higher


The Seventh Report of the joint National Committee on Prevention, Detection, Evaluation and Treatment of High Blood Pressure provides an evidence – based approach to the prevention and management of hypertension.

  
Hypertension may be either essential or secondary. Essential hypertension is diagnosed in the absence of an identifiable secondary cause. Approximately 95% of American adults have essential hypertension, while secondary hypertension accounts for fewer than 5% of the cases.

History:

High blood pressure may cause any of the following:
· Fatigue 
· Confusion
· Nausea or upset stomach
· Vision changes or problems
· Excessive sweating 
· Paleness or redness of skin
· Nosebleeds
· Anxiety or nervousness
· Strong, fast or obviously irregular heartbeat (palpitations)
· Ringing or buzzing in ears
· Importance
· Headache & Dizziness
Race:

Blacks have higher prevalence and incidence of hypertension than whites 20.6% in Mexican Americans and 23.3% in non – Hispanic whites.

Sex:

The age-adjusted prevalence of hypertension







Men



Women

African Americans



34%



23.2%

Whites




25.4%



21%

Mexican Americans



31%



21.6%

Prevalence of hypertension in NHANES III in people aged 18-49 years


12% for white men.


5% for white women.

However, the age-related blood pressure rise for women exceeds that of men.

Age :


Progressive rise in blood pressure with increasing age in all sex and race groups. Age – Specific prevalence 

· 18-29 yrs.

-
3.3% in white men

· 30-39 yrs.

-
13.2%

· 40-49 yrs.

-
22%

· 60-74 yrs.

- 
51%

Detailed history should extract the following information :

Extent of target organ damage

· Cardiovascular System
· Renal
· Eyes
· CNS
Assessment of patients cardiovascular risk status

· Hypercholesterolemia,
· Diabetes Mellitus
· Tobacco Use (including chewing tobacco)
· Obesity
· Addiction
· Lifestyle/Physical inactivity
· Family History
Exclusion of secondary causes of hypertension

· Coarctation of the aorta
· Chronic renal disease
· Renovascular disease
· Glomerulonephritis
· Pheochromocytoma
· Primary adosteronism
· Cushing’s syndrome
· Intracranial lesions
· Estrogens/oral contraceptives, steroidal & NSAIDS, nasal decongestants, appetite suppressants, and the tricyclic antidepressants.
· Excessive alcohol intake.
History Of:

· Over the counter medication use, antihypertensive medication trials.

· Known renal disease, abdominal masses, anemia, and urochrome pigmentation.

· Sweating, labile hypertension, and palpitations suggests the diagnosis of pheochromocytoma.

· Cold or heat tolerance, sweating , lack of energy, an bradycardia or tachycardia may indicate hypothyroidism or hyperthyroidism.

· Weakness suggests hyperaldosteronism. Abdominal bruit suggests the possibility of renal artery stenosis. Absence of femoral pulses suggests coarctation of aorta.

· Kidney stones raise thepossibility of hyperparathyroidism. The presence of papilledema and other neurological signs raises the possibility of increased intracranial pressure.

· Drug ingestion, including oral contraceptive, licorice, and sympathomimetics, should be obtained.

· Addiction – Smoking, Alcohol, other drugs.

Physical Examination :


An accurate measurement of blood pressure is the key to diagnosis.


Several determination should be made over a period of several weeks.

The blood pressure should be taken with the subject seated and relaxed , and with the arms suitably bared.

Avoid extraneous factors that may alter the blood pressure, such as:

· recent smoking or eating 

· anxiety

· exertion

· cold

· medications (estrogens, steroids, adrenergic drugs, etc.)

· bladder distension.

Avoid sources of error, such as :

· improper cuff size 

· improper placement of cuff

· inaccurate manometer

· variations due to arrhythmias.

· average of 3 blood pressure readings taken 2 minutes apart 

· supine and sitting positions

· auscultating with the bell of the stethoscope

· both arms and in one  leg

· The common practice is to document phase V (a disappearance of all sounds) of Korotkoff sounds as the diastolic pressure.

· Palpation of all peripheral pulses should be performed.

· Look for renal artery bruit over the upper abdomen; the presence of a unilateral bruit with both a systolic and diastolic component suggests renal artery stenosis.

· Examination of neck for thyroid enlargement, bruits, distended veins

· Examination of the lungs.

· Examination of the heart for increased rate, size, precordial heaves, rhythm, gallops, murmurs.

· Examination of abdomen for enlarged kidneys, masses, aortic dilatation, bruits.

· Examination of extremities for edema.

· Neurological assessment 

· Careful cardiac examination to evaluate signs of LVH

· Displacement of apex

· a sustained and enlarged apical impulse presence of an S4
· Tambour S2 occasionally (with aortic root dilatation)

Differential Diagnosis :


Adrenal Adenoma


Aortic Coarctation


Aortic Dissection


Apnea, Sleep


Atherosclerosis


Atherosclerotic Disease of the Carotid Artery


Cardiomyopathy, Cocaine


Cardiomyopathy, Hypertrophic


Hyperaldosteronism, Primary


Hypertension


Hypertension and Pregnancy


Hypertension, Malignant


Hypertensive Heart Disease


Hyperthyroidism


Obstructive Sleep Apnea – Hypopnea Syndrome

Pheochromocytoma

Renal Artery Stenosis

Investigations :

· Unless a secondary cause for hypertension is suspected, only the following routine laboratory studies should be performed :

· CBC count

· serum electrolytes

· serum creatinine

· serum glucose

· uric acid

· urinalysis

· Lipid profile (total cholesterol, low-density lipoprotein [LDL] and high-density lipoprotein [HDL], and triglycerides)

· Additional tests described below are indicated when specific clinical situations warrant further investigation.
· Microalbuminuria
· early indication of hypertensive nephrosclerosis
· marker for high risk of cardiovascular morbidity & mortality.
· Type 1 diabetics should be screened for microalbuminuria.
Plasma rennin activity (PRA)


To detect evidence of primary hyperaldosteronism


Low rennin confirm the diagnosis of primary hyperaldosteronism

· Thyroid profile – T3, T4, TSH levels

· Electrocardiogram

· Chest X-Ray for heart size, lung status

Imaging Studies :


Echocardiography : The limited echocardiography

Detect LVH

Evaluate for  end organ damage in a patient with borderline high blood pressure

Imaging Studies For Renovascular stenosis :

If the history suggests renal artery stenosis

and a corrective procedure is considered

For Secondary Cause of hypertension


Renovascular hypertension : Causes

Atherosclerosis

Fibromuscular Dysplasia

Coarctation of the aorta

Embolic renal artery occlusion

Aneurysm of the renal artery

Diffuse arteritis

More common in the white population (18%) than the black population (9%).

Work up for the patient :

Digital subtraction angiography (DSA)

Radiosotope renogram

Renal arteriography

Duplex ultrasonography

Renography using iodohippurate sodium I 131 or technetium TC 99m diethyllenetriamine pentaacetic acid

Pheochromocytoma :

0.1% individuals with hypertension may have these lesions.

80-90% of pheochromocytomas are found in one or both adrenal glands.

Symptoms include : headache, sweating or palpitatons

Hypertension may be sustained or paroxysmal

Nervousness, nauseas, vomiting, weight loss and funduscopic changes of hypertension

Headaches are paroxysmal, throbbing and bilateral

Sweating is quite profuse and generalized

Palpitations are due to the concomitant tachycardia.

Workup

Measurement of urinary catecholamines and their metabolites.

Urinary excretion of metanephrine, normetanephrine, free catecholoamines, and valnillymandelic acid (VMA)

Abdominal CT to localize the tumor

MIneralocorticoid-induced hypertension :

Excessive production of aldosterone

Renal sodium retention, kaliuresis, hypokalemia and hypochlremic metabolic alkalosis are the common manifestations

Oral contaraceptive-associated hypertension :

5% of women prescribe oral contraceptives may develop abates within 6 months of discontinuation
ANAESTHETIC MANAGEMENT

Aim of preoperative evaluation :

To bring the patient to normotensive level
To minimize intra/post operative complications
To minimize intra/post operative fluctuations of blood pressure
Preoperative preparation :

Antihypertensive drugs

Psychological preparation

Use of sedatives

Decrease sodium intake

Adequate rest

To continue treatment till the day of surgery

Preoperative night sedation

On the day of surgery : to take the morning dose of antihypertensive/anxiolytic at least 3 hrs. prior to surgery

Consent :

Informed consent must be taken
Types of consent
Who can sign consent
Application of CPA
Physical Status :

ASA Grading, APACHE I, APACHE II Grading 

NYHA Grading 

General physical/systemic examination

How to measure blood pressure 

Various methods to measure blood pressure

Bed side evaluation tests

Physical status / cardio respiratory status

Premedication Drugs :

Classification – premedication drugs & antihypertensive
Dosages
Indications/contraindications
Specific therapy for hypertension
Anaesthetic Management : 

Techniques of choice 
Deciding factors
Regional – spinal /epidural
Local
General Anaesthesia
TIVA
ASA Grading of the patient ;

Degree and duration of hypertension
Type and duration of Hypertension
Associated organ involvement
Associated complications
Anaesthetic agent of choice :

I/V induction agents – classification, dosage schedule, indication / contraindications
Relaxant of choice – reasons
Analgesic / inhalational agents
Recovery from Anaesthesia :

Recovery scoring classification 

Recovery room monitoring, records

When and how to extubate : details

Complications likely to be faced :

Intra-operative
Postoperative
Immediate / Delayed

Post operative Analgesia :

Drugs of choice
Techniques of choice
Monitoring :

Invasive / Non-invasive

Investigations : 

Routine – Hemoglobin, BT, CT

Special – FBS, ECG, ELECTROLYTES, BUN, CHEST, X-Ray

Specific – VMA, ECHO, LIVER FUNCTION TESTS, CHATECHOLAMINES, THYROID PROFILE, TMT, TEE

DISCUSSION OF CASE :

Classification of Hypertension 
Classification of antihypertensive drugs, dosages indications / contraindications
Pathophysiology of Hypertension
Pathogenesis and regulation of blood pressure
Pathogenesis of target organ damage
SPECIALITY 
: ANAESTHESIA

CASE

: KYPHOSCOLIOSIS

NAME OF EXPERT
:  Mrs. KRISHNA S. KALE, NAGPUR 

HISTORY:

H/O – INJURY AFTER FALL:-

T.B.

Poliomyelitis

Neurofibromatosis

Dysautonomia

Duchenne Muscular Dystrophy

FAMILY H/O – Malignant Hyperpyrexia as it is more common in pts. with KYPHOSEOLIOIS.

CLINICAL EXAM :



LOOK FOR SIGNS & SYMPTOMS OF:--

Restrictive Lung Disease

Pulmonary Hypertension

Congenital Heart Disease

Airway Abnormalities

Preexisting Neurological Deficit

INVESTIGATIONS: 

A U BASIC INVESTIGATIONS :-

Haemogram, Urine Exam

X – Ray Chest, Neck

LFT, KFT

Special Inv. :-

Pulmonary Function Test

2-D echo to exclude cong. H.D.

NON – SURGICAL MANAGEMENT: 

Treatment of underlying infection as these pts. are more prone to chest info.

Treatment of Tuberculosis (acting)

Prolactic antibiotics, bronchodilators

Breathing exercise & Yoga

Chest Physiotherapy

ANAESTHETIC MANAGEMENT: 
It should lie considered under following headings:-

Proper Preoperative preparation

Intra operative positioning

Spinal Cord Monitoring

Minimizing Blood Loss

Post Operative respiratory case

Intra operating particular attention should be focused on positioning of neck, arms & eyes to protest  pressure points adequately, particularly if hypotension ANAES. is to be used in longer surgical  procedures.

Reassessment of pts. positioning is advisable or regular & pertinent intervals.

ANAESTHETIC MANAGEMENT: 

General Anaesthesia  with :-

Nitrous Oxide: Narcotic, relaxant technique (Best for awake up list).

Nitrous Oxide: Inhalation: relaxant technique 

T I V A   

Anaesthetic problems of prone position should be considered in intra operative period.

MONITORING:

B.P. Pulse, SpO2 , temp, Etco2
Urine Output

Blood Loss

Special – somatosemsoxy evoked potential 

Wake up list

CONSERVATION OF BLOOD RESOURCES:

Major Blood Loss Is Expected

Autologus Blood Donation 3 To 4 Units

Intra Operative Haemodilution  

Use Of Cell Sores

Induced Hypotension

Arrange For Necessary Homologous Blood

Antifilerinolytic Agent Such As Aprotinin Reduce Blood Loss Intra Operating

POST OPERATIVE MANAGEMENT: 

1. Care of Pressure points

2. Rentilatory support at least up to 24hrs.

3. Pain management : 

i. epidural (continuous) analysis

ii. intra threat narcotics

iii. Hyponatremia can occur in post operation period due to inappropriate anti diuretic hormone reaction should be treated properly.

iv. Physiotherapy & breathing exercises.



 

SPECIALITY: ANESTHESIA

CASE: ADMINISTRATION OF ANESTHESIA IN A CASE OF MITRAL STENOSIS 
AND MITRAL REGURGITATION,
NAME OF THE EXPERT: PROF. R.K. BATRA, DEPT. OF ANEASTHESA, ALL INDIA 



       INSTITUTE OF MEDICAL SCIENCES, NEW DELHI

Mitral Stenosis(MS): When the mitral valve area decreases less than 1.5 cm2, the symptoms starts appearing . The most common cause of MS is rheumatic heart disease, the other causes are Lutembacher’s syndrome( combination of MS and ASD), congenital( rare), in elderly- a syndrome similar to MS develops because of calcification and fibrosis of valve ring and subvalvular apparatus( chordae tendineae), carcinoid tumours metastasising to the lung, or primary bronchial carcinoid, left atrial thrombosis, endocarditic vegetations, certain inherited metabolic disorders. Females to male ratio is 2;1.

1. HISTORY

· History of Rheumatic fever ( less than 25% patient of rheumatic fever have RHD, )

· History of dyspnoea on exertion, fatigue, orthopnea ( Normal Mitral valve area is 4-6cm2: symptoms start when mitral area reduces 1.5cm2-mild dyspnoea and exertion, valve are < 1cm2 –symtoms at rest)

· H/o symptoms precipitated with anaemia, pregnancy, thyrotoxicosis

· H/o right ventricular failure ( edema, tender hepatomegaly, raised JVP)

· H/o cough and chest infection, hamoptysis (pulmonary hypertension)

· H/0 Chest Pain ( 10-20% cases), palpitation,, marked limitation of physical activity

· History suggestive of any event of thromboembolism, infective endocarditis

· H/o medication ( current medication and effectiveness)

Symptoms of MS: Because of pulmonary vnous hypertension and recurrent bronchitis, progressively severe dyspnoea develops. Productive cough with blood tinges sputum or frothy sputum is quite common, occasionally frank haemoptysis.

Development of pulmonary hypertension eventually leads to right heart failure, which is presented as weakness, fatigue and abdominal or lower limb swelling.

Large left atrium causes atrial fibrillation, which may result in systemic emboli, microemboli to cerebral vessels resulting in neurological sequalae but mesenteric, renal and peripheral emboli are also seen.

Mitral regurgitation:

Especially h/o fatigue and lethargy, dyspnoea, orthopnea, symptoms of Right heart failure, SABE and history pertaining to causes: Mitral valve prolapse, myxomatous degeneration of the valve leaflets, annular degeneration, annular dilatation, secondary to LVF, ischaemic, papillary dysfunction or ischaemic papillary muscle/chrodeae rupture, dilated cardiomyopathy, rheumatic valve disease, infective endocarditis ( due to distruction of the leaflets), congenital anomalies, endocardial fibrosis,, aortic valve disease, myocarditis, hypertensive heart disease and collagen vascular disorders ( Marfan’s syndrome, Ehler’s Danlos syndrome), connective tissue disorder ( SLE).

Rheumatic involvement in 50% of cases

2.
GENERAL PHYSICAL EXAMINATION

Mitral Stenosis

· Pulse: low volume pulse, initially sinus rhythm but as severity of disease progresses , many patients develop atrial fibrillation resulting into irregularly irregular pulse.

· BP: may be normal or low( fixed cardiac output situation)

· Mitral facies ( Maler flush- present in severe MS with PAH. This is a cyanotic or dusky discoloration over the upper cheeks due to AV anastomosis and vascular stasis.

· Increased JVP ‘a’ wave . If right heart failure develops, obvious distension of jugular veins. If PHT is present, the ‘a’ wave is prominent provided that AF has not supervened.

· Signs of Congestive heart failure

· Palpation:Taping apical impulse felt parasternally on left side, due to 1st heart sound combined with LV backward displacement produced by enlarges RV.  thrill – diastolic in mitral area, If associated PAH, palpable P2, , sustained parasternal impulse( heaving type) due to right ventricle hypertrophy may also be felt.

· Auscultation: Loud S1 (not occur in calcific MS), Opening snap ( due to sudden opening of mitral valve with force of increased LA pressure), followed by low pitched rumbling mid diastolic murmur best heart with the bell of stethoscope. 

· Severe MS is due to presence of pulmonary hypertension, which is recognized by right ventricle heave, loud P2 and signs of right heart failure ( i.e., edema, heaptomegaly)

· Pulmonary hypertension results in pulmonary regurgitation that causes early diastolic murmur in the pulmonary REA( KNOWN AS Graham steel murmur)

· Closeness of the  opening snap to the 2nd heart sound is proportional to the severity of MS.

· As the valve cusps become immobile, the loud 1st heart sound softens and the opening snap disappears.

Mitral Regurgitation

· Laterally displaced diffuse apex beat and a systolic thrill, soft 1st heart sound, Pansystolic murmur, prominenet 3rd heart sound.

· Cardiomegaly

· Pansystolic murmur- blowing high pitched, loudest at apex, radiating to axilla

3.
INVESTIGATIONS

· Routine: Hb, Total and differential counts, Blood chemistry( sugar, urea, creatinine, electrolytes)

· No specific laboratory finding unless associated disease are present ( thromboembolism, co-agulation abnormalities)

· Chest Radiograph: 

  

Mitral stenosis

· Enlarged atrial appendage ( left atrium in lateral film and barium swallow shows indentation of oesophagus)

· Signs of pulmonary oedema: interstitial oedema 

· Miliary Mottling because of haemosiderosis

Mitral Regurgitation

· Cardiomegaly

· Left atrial enlargement

· Interstitial oedema, calcification of annulus

Echocardiography

Mitral stenosis

· M- Mode: Annular calcification

· 2-D: Orifice size, left atrial enlargement, normal or increased left ventricular activity, left atrial thrombus, autocontrast phenomenon in severe MS, Mitral valve area less than 0.6, Left ventricle enlargement , calcification

Pulsed Doppler; Regurgitant flow, orifice size

Electrocardiography:

· Mitral stenosis: enlarged left atrium ( P > 0.12 sec in lead III), atrial fibrillation, right ventricle hypertrophy ( axis > 80 degree, R/S> 1 in V1)

· Mitral regurgitation: Left atrial enlargement, atrial fibrillation

Ambulatory Monitoring ( Holter)

· Useful for delination of arrhythmias, particularly with mitral valve disease

Exercise stress testing

Not routinely useful

Nuclear imaging

Mitral stenosis: Right ventricle function, Pulmonary transit time

Mitral regurgitation: End diastolic volumes, regurgitant function

Cardiac catheterization

Mitral stenosis: valve area, Pulmonary hypertension, right ventricular function

Mitral regurgitation:  Regurgitant fraction, right ventricular movement, regurgitant fraction

Questions and Answers:

PATIENT WITH MITRAL STENOSIS 

Etiology of rheumatic Fever?

· Immunological disorder initiated by Group A beta hemolytic streptococcus.

· Antibodies produced against streptococcal cell wall proteins & sugars react with connective tissues & heart; result in rheumatic fever. 

Which is the commonest age group?

 5 -15 years

What are all the major criteria ?

Carditis, Arthritis, Subcutaneous nodules, Chorea, Erythema marginatum

What are all the minor Criteria?

Clinical 

Fever, Arthralgia, Past h/o rheumatic fever 

Laboratory

Acute phase reactants like leucocytosis, ESR, CR proteins and Prolonged PR interval

How will you diagnose the Rheumatic fever ?

Essential criteria

· Evidence for recent streptococcal infection as indicated by 

         Increased anti streptococcal antibody 

        titers

       Positive throat cultures

      Recent scarlet fever 

Guidelines for diagnosis of Rheumatic fever

Two major or one major and two minor criteria are required in presence of essential criteria for diagnosis of rheumatic fever. 

How to prevent rheumatic fever?

· Penicillin / Aspirin / Steroids

· Phenobarbitone / Diphenhydramine

· No primary prevention

· Secondary prevention: 

   Penicillin life long, till 35 years, till 5 years from last attack of fever

What are all the drugs the patient may take?

      Digoxin, Diuretics, Calcium blockers, anti coagulants

What is Ortner’s syndrome?

hoarseness of voice  due to  

     Enlarged left atrium, tracheo bronchial

     enlarged lymph nodes, dilated pulmonary

     artery may all compress RLN

What are all the physical signs of mitral stenosis?

· Signs of congestive cardiac failure

· Normal sized heart, tapping apex beat.

· Para sternal impulse & apical diastolic thrill

· Second sound may be palpable at second inter costal space

    Precordium

· First sound accentuated, second split with loud pulmonary component

· Mid diastolic murmur, late accentuation. 

· Intensity & duration of murmur correlates poorly with degree of stenosis. 

· Duration of murmur depends on heart rate

· opening snap audible just internal  to the apex       

· Faint, heard with patient on left side.

· Severity: distance between OS & aortic component of S2

· Closer OS to S2 more severe the stenosis

· Indirectly: assessed by  severity of P A H

· Presence of AF in 30 – 40 % patients

· Calcification of valve OS disappears
What is mitral facies?

It is the pinkish purple patches on cheeks. As low cardiac output in MS produces vasoconstriction, peripheral cyanosis is often seen in lips, tip of the nose and cheeks. Occasionally along with these. malar flush is seen due to vasodilatation in malar area. All these features constitute ‘mitral facies’ and is rarely seen in India.

Causes of malar flush:

1)
High altitude.

2) 
Myxoedema.

3) 
Mitral stenosis.

4) 
Cushing's syndrome.

5) 
Thyrotoxicosis. ​

6) 
Chronic alcoholism.

How loud s1 in MS can be explained?

Due to persistent diastolic gradient across the mitral valve, the valve cusps remain wide open throughout the diastole and as soon as the ventricular systole starts, the widely opened mitral valve cusps close rapidly, giving rise to loud S1 (think of the sound produced when a door is closed from .a short distance or from widely opened position, and it is obvious that closing the door from a long distance will produce more sound).

Factors influencing the intensity of s1:
1)
 Position of valve cusps (mitral or tricuspid) at the onset of ventricular systole:

(a) Wide open valve cusps - MS or TS, hyperdynamic circulatory states (produce loud S1)

(b) Valve cusps remaining close to each other or can not close completely (eg, MI or TI) -The S1 becomes muffled eg, in myocarditis, myocardial infarction, MI or TI.

2)
PR interval (in ECG) – S1 is loud if PR interval is short, and S1 becomes muffled if PR interval is prolonged.

3) 
Pliability of the valve cusps eg, calcification results in loss of pliability, and the heart sound becomes muffled or faint.

4)
Ventricular muscle mass (booming S1 is heard in patients with systemic hypertension leading to LVH).

5)
Intervening media between heart (valve cusps) and the stethoscope eg, emphysema, pericardial effusion or obesity diminishes the intensity of S1.

Causes of loud s1 :

1)
Mitral stenosis, tricuspid stenosis.

2)
Tachycardia due to any cause.

3)
Hyperkinetic circulation, eg exercise, severe anaemia, pyrexia, thyrotoxicosis, pregnancy etc. 

4)
Short PR interval due to any cause, e.g.  tachycardia, WPW syndrome.

5)
Children (physiological). 

Muffled S1 in MS:

When MS is associated with:

1)
Mitral incompetence (MI) or severe aortic incompetence (AI).

2) 
Mitral valve calcification.

3) 
Active rheumatic carditis (due to prolonged PR interval).

4) 
Digitalis overdose (due to prolonged PR interval).

5) 
Acute myocardial infarction.

6) 
Left atrial failure (LAF).

7) 
Atrial fibrillation (produces varying intensity of S1).

8) 
Rotation of heart due to gross right ventricular hypertrophy (RVH) and consequently right ven​tricle is forming the apex.

9)
Emphysema, obesity, thick chest wall.

Comment on apex beat in MS :

Usually the apex is in normal position. If the apex goes outward. think of RVH (from pulmonary hypertension) and if it is downward plus outward, think of LVH (Le, search for associated MI, AI, AS, systemic hypertension). Normally, it is tapping (palpable S1) in character and occasionally, the apex is diffuse (due to RVH).

How to assess the ‘severity’ of MS?

Features of severe MS are:

1) 
Proximity of S2-OS gap, and

2) 
Longer duration of mid-diastolic murmur.

Recognition of pliable mitral valve cusps:

1)
Short sharp, accentuated S1 and

2)
Presence of opening snap.

*If the valve cusps are non-pliable (ie, in mitral valve calcification). S1 will be muffled and the opening snap will not be heard.

Absent presystolic accentuation in MS:

1) 
Artrial fibrillation

2) 
Left atrial failure

3) 
Big left atrial thrombus

Why the murmur is mid-diastolic in MS?

The interval between closing of the aortic valve (S2) and opening of the mitral valve is known as ‘iso​volumetric relaxation’ period. Diastonic murmur of MS is heard as soon as the blood flows from the left atrium to left ventricle after opening of the mitral valve (ie. in the mid-diastole). There is no blood flow in the isovolumetric relaxation period and this is why the murmur of MS is mid-diastolic, not early diastolic.

The last part of ventricular diastole (last rapid filling phase) actually coincides with atrial systole. Atrial systole increases the blood flow across the stenotic valve and thus, there is accentuation of the diastolic murmur (presystolic accentuation).

What is an opening snap ?

(A)
Opening snap is produced due to bellowing down of the closed mitral valve cusps at the onset of ventricular diastole (ie, mitral valve will open just now but has not opened yet). It is :

a) 
Sharp and high-pitched.

b) 
Best heard with the diaphragm of stethoscope.

c) 
Best heard after expiration.

d) 
Loudest in between the apex beat and left sternal border.

e) 
Present in early diastole (at the end of isovolumetric relaxation period).

f)
It may be the loudest sound in the cardiac cycle. 

(B)
It indicates:

a) 
MS is organic.

b) 
Valve cusps are pliable.

c) 
Significant MS.

d) 
High atrioventricular pressure gradient.

e) 
Severe AI, gross MI. gross pulmonary hypertension, atrial fibrillation, left atrial failure or SBE is absent.
.

f)
Diminishing S2'OS gap indicates increasing tightening of  stenosis (severe MS).

     
g) 
Ms is readily amenable to surgery
What are the ECG changes in Mitral stenosis? 

· Pulmonary hypertension: RVH, RAD, Tall R wave in V1, & secondary ST-T wave changes

· Broad P in V1 – L A E 

· Signs of bi ventricular hypertrophy; combined MS & AS.

· P mitrale – wide notched P wave (>0.12 sec) in I & II and flat biphasic or inverted P in III- 90% patients with severe MS.

· Underlying rhythm  - A F

What do you look in the ECHO?

· Calculate valve area, enlarged L A > 4.0 cm

· Spontaneous contrast / smoke.

   Swirling smoke like appearance of 1-2 mm density, not due to exogenous contrast agents. 

· Due to aggregation of red cells in areas of low flows 

· If L A E + spontaneous contrast  - search for thrombus in left atrium and appendage. 

· 40 % wall motion abnormalities

· 16% , <50% ejection fraction. 

ECHO 

· M-mode findings include thickening, reduced motion, and parallel movement of the anterior and posterior leaflets during diastole 

· Doppler ECHO determines peak and mean transvalvular mitral pressure gradients, correlate with cardiac cath results. 

· Gorlin Formula; Area =  C O ÷ 38. DFT. PG

How will the X Ray Chest look like in MS?

· Straightening of left border of heart,  widening of carinal angle.

· Kerley B lines - engorged pulmonary lymphatics

· seen as distinct horizontal linear

· opacities in the lower lung fields

· Evidence of pulmonary edema

· Displacement of barium filled esophagus on lateral view.

Findings in the Transesophageal echocardiography ?

· Better than transthoracic approach for visualizing valvular pathology, such as valve mobility, sub valvular apparatus involvement, and extent of leaflet or commissural calcification.

· More reliable in detecting left atrial thrombi

What are all the Laboratory investigations will you ask for?

· Biochemical & hematological investigations

· L F T if hepatic dysfunction due to right heart failure 

· ABG severe pulmonary symptoms

· Coagulation profile 

· chest X Ray, ECHO

· PT and APTT if required in anticoagulated patients

· Cardiac catheterization

What is your Differential diagnosis  ?

· Isolated congenital MS - OS less common 

· Cor triatriatum

· Obstruction of individual pulmonary veins

· Left atrial myxoma. 

What is the Treatment?

· Mild symptoms – Diuretics. 

· A F - control heart rate by digoxin, beta blockers, calcium blockers

· Anti coagulant therapy

· Surgery

Describe the Pathophysiology?

   Smaller mitral valve orifice ( ( ( decreases left ventricular filling and output ( ( increases left atrial and pulmonary capillary pressure ( ( pulmonary hypertension ( ( right ventricular failure 

Pathophysiology

· Normal 4 – 6 cm2. Symptoms at 1.5-2-5cm2

· Stage 1: Asymptomatic with physiologic composition. 

· Stage 2: Moderate MS size 1.0 – 1.5 cm2 symptoms seen at mild to moderate exercise. C C F induced with AF, fever pregnancy, anemia, thyrotoxicosis. 
· Stage 2:Chronic pulmonary hypertension  

           LA(( / PA (( / CO (
· Stage 3: Critical MS, size 0.6 – 1 cm2 symptoms seen at rest. 

· Chronic pulmonary hypertension leads to R V dilatation

      LA(( / PA ((( / CO ( / (( 

Pressure & Resistance: Pulmonary & Systemic circuits  

What are the pressures in various chambers of heart?  

· SVC: 0 - 6

· RA:   0 – 6

· RV:   25 / 0 – 6

· PA:   25 / 10 (M:15)

· LA:   6 – 10

· LV:   80 – 120 / 5 -10

· SA:   80 – 120 / 60 -85  

What is your Anesthetic Goals?

· Avoid 

       Sinus tachycardia, rapid ventricular response rates during AF

          Marked increase in CBV

          Drug induced decrease in SVR

          Hypoxia, hypoventilation as these exacerbate P H & evoke RVF. 

· Development of AF with rapid ventricular rates may significantly decrease CO & produce pulmonary edema.

     LV preload    Heart rate    Contractile state     SVR           PVR

        (                    (                  Maintain            Maintain     (
For which surgeries the patient may come to hospital? 

· Closed mitral valvotomy

· Mitral commissurotomy

· Percutaneous balloon dilatation

· Mitral valve replacement

· Non cardiac surgery

What Pre medication will you give?

· Narcotics, benzodiazipine

· Digitalis as per heart rate

· Anti cholinergics – controversial

· Antibiotics

· Diuretics / Potassium levels

· Presence of orthostatic hypotension evidence of diuretic induced hypovolemia

· Anticoagulants

Which Induction agents will you prefer? 

IV agents – except ketamine

Which Muscle relaxants will you prefer? 

Except Pancuronium 

Shall we use N2O in severe MS?

can evoke P V constriction. 

What are all the Monitoring required? 

· All routine HR, EKG, SAO2, NIBP

· ETCO2, IBP / PCWP

Pregnancy & MS 

· Anatomically moderate MS can become functionally severe

· Increased incidence of pulmonary congestion, AF, PAT. 

· Sinus tachycardia, atrial fibrillation with rapid ventricular rate poorly tolerated – beta blockers, digitalization.  

· Marked increases in CBV poorly tolerated

   Over transfusion, Trendelenberg position, auto transfusion  via uterine contraction can cause RVF, PH, pulmonary edema or AF. 

· Marked decreases in SVR not tolerated

    Fixed stroke volume can not compensate for decreases in SVR. Metaraminol, ephedrine, phenylephrine.  

Vaginal delivery & cesarean section

· Coagulation status

· Segmental lumbar epidural for labor 

· Epidural / Spinal / CSE  for LSCS with care

· Oxytocin / ergometrine 

· For GA: Fentanyl based technique if naloxone available.

Balloon valvuloplasty

· A stenotic valve is crossed with guide wire and a balloon is positioned across the valve and inflated 

· Complications; Regurgitation, perforation of ventricles, septal defects & peripheral vascular complications. 

Patient on anticoagulants 

· On warfarin & elective surgery

             Stop 3 days preoperatively, monitor INR daily

             Give heparin when INR<2 / 2.5

             Stop heparin 6 hours prior to surgery

             Check INR / APTT ratio. 

             Commence surgery if INR / APTT ratio ,2

             Restart heparin as soon as possible

             Both to be given for 2 – 3 days stop heparin if 

             INR 1.5 – 2.0

· On warfarin & emergency surgery

                 Give vitamin K 0.5 – 2.0 mg IV

                  FFP 15 ml / kg repeat if necessary

                  Start surgery if INR & APTT ratio <2.0

· Heparin & elective surgery

                 Stop heparin 6 hours prior to surgery

                 Check APTT ratio, start if <2.0

                 Restart heparin as soon as possible   

· Heparin & emergency surgery

    Consider reversal with IV protamine 1 mg for  every 100 IU of heparin

· Rarely necessary to stop LMWH, if being given in high doses stop 12 hours prior to surgery. 

Why Endocarditis Prophylaxis is necessary?

· To prevent endocarditis

How will you give Endocarditis Prophylaxis? 

· It should be given 30 min to 1 hr before bactremic event

· Depends upon the procedure being performed:

For Dental and upper respiratory tract infection(Tonsillectomy, bronchoscopy, nasal intubation, NG tube placement):

1. Oral: Adult: Amoxicillin 3g ihr before procedure and 1.5, Oral: Children: 50mg/kg

2. Penicillin allery: Erythromycin ethylsuccinate: 800my, Children: 20mg/kg 1 hr before procedure and 10mg/kg 6 hr later. Erythromycin: 1g PO 2 hr before procedure and half the initial dose 6 hr later.

3. Clindamycin 300 mg  orally 1 hr before procedure and 150mg 6 hr after initial dose: children: 10mg/kg and 5mg/kg 6 hr later.

4. Parenteral Ampicillin: 2g IM or IV 30 min before procedure. Children: 50mg/kg IM or IV 30 min before procedure

5. Penicillin allergy: Clindamycin: 300mg IV 30 min before procedure, 10mg/kg Iv 30 min before procedure. 

Gastrointestinal and Genitourinary proceures:

1. Parentral Ampicillin: 2g IM or IV 30 min before procedure, Children: 50mg/kg IM or IV 30 min before, plus gentamycin: 1.5mg/kg same time, Children: 2mg/kg same time plus amoxicillin: 1.5.g PO 6 hr later or repeat Ampi and genta , children 50mg/kg

2. Penicillin allergy: Vancomycin: 1g Iv infused slowly over 1 hr plus gentamycin: 1.5mg/kg, children: 20mg/kg infused over 1 hr, gentamycin: 2mg/kg

3. Oral amoxicillin: 3g 1 hr before surgery and 1.5 g 6 hr later, Chilfren: 50mg/kg 1 hr before procedure, 25mg/kg 6hr later.
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BURNS CONTRACTURES

Preoperative assessment: 
A. History- 
1) Type of burns-flame burns, steam burns, chemical or electric burns

2) History suggestive of inhalational smoke injury as it could cause respiratory impairment

3)  Period elapsed since the injury, as it would dictate choice of muscle relaxants

4) Associated comorbid conditions

5) H/o of pregnancy in a young lady

6) H/o of epilepsy

Physical exam: 

1)  General physical exam. starts with exam. of the contractures. 

Two types of contractures that can occur are- 

a) intrinsic contractures – when the contracture is in the deformed 




structure and is directly responsible for the 




deformity 

b) extrinsic contractures – when the contracture is away from the 




deformed structure and is indirectly 





responsible for the deformity   by traction 




force over normal skin eg.ectropion of the 




eye due to cheek contracture Unlike 





hypertrophic scars and keloids, these 




intrinsic contractures are deeper and involve 



more tissue cutting for release 

Burn contractures can also have secondary effects on soft tissues causing deformity of joint capsules, lips and fascia. In the growing age, relative shortening of the neurovascular bundle may occur across the joint. In neck contractures, the platysma may also be contracted and would require to be released. Contractures can exert abnormal pull on growing bones and can cause deformity at a much later stage eg. Deformity of the mandible due to contracture neck 

The area involved by the contractures is of great relevance to the anaesthesiologist 

-contractures of the face, head and neck---can result in a difficult airway 

-chest contractures can lead to a restrictive pulmonary disorder 

-contractures involving major joints can produce difficulty in positioning & placement of monitoring modalities as well as IV access 

2) Exam of the airway is specially important- 

a)   patency of the nares ( maybe obliterated by coniractures) 

b)  mouth opening-at least 2 finger breaths between the incisors is desirable in 

      adults

     (maybe reduced due to contractures) 

c) teeth- prominent upper incisors, loose teeth 

d) TM jt.  Movement (maybe restricted in facial contractures) 

e) Submental space- hyometal/thromental distance should be > 6 cm (reduced in neck contractures)

f) Neck movements- maybe reduced in neck contractures

g) Hoarseness/stridor/previous teacheostomy suggests stenosis of trachea

h) Distorted face anatomy makes mask ventilation difficult 

Neck contractures may sometimes be so severe that the chin is buried in the suprasternal notch. The larynx is usually deviated from the midline. Direct laryngoscopy and cervical Xrays preoperatively help in planning the intubation strategy 

A quick Anatomical criteria for assessment of the airway is as follows:-



1.  Mallampati test & Samsoon & Youngs modification of Mallampati 


     test 

2.  Atlanto-occipital extension- Grade I >35 degree (normal)

         
  
- Grade II=22-34 degree 

- Grade III= 12-21 degree 

- Grade IV= <12 degree 

3.  Mandibular space(Thyromental distance) 

->6.5 cm (normal) 

-<6 cm (Difficult airway) 

4. Sternomental distance - <12 cm (difficult airway) 

5. Mandibulohyoid distance -< 3 finger breadths( difficult airway) 

6. lnterincisor distance - < 2 finger breadths ( difficult airway) 

7. Wilson's score(wt. / head& neck movements/ mandibular

    recession/presence of buck teeth ) 

It difficult airway is suspected, a difficult intubation trolley with following equipment  

should be available- 

-  Rigid larygoscopes with different sizes of blades 

-  ETT of different sizes 

-  ETT guides-gum elastic bougie,rigid stylets, hollow stylets for providing 
 
    jet 

    ventilation,light wands 

-  Oropharygeal and nasal airways 

-  Supraglottic devices-LMA/combitube 

-  Fibreoptic intubation equipment 

-  Retrograde intubation equipment 

-  Equipment for cricothyroidotomy 

-  Exhaled CO2 device 

-  Standby facility for tracheostomy 

Preoperative evaluation for sites suitable for IV catheters and monitors must be made. Establishment of IV lines maybe difficult in severely burned patients and sites like the scalp could be used in children. Reliable wide bore lines are necessary for those undergoing eschar excision or contracture release, as large volume of blood can be lost in a short period. Even SSG is associated with about 80 ml of blood loss for each 100 cm2 of skin harvested. 

Investillations: 

1)  Hb, TLC, DLC, PCV, Coagulation profile 

2)  Urine RE 

3)  LFT 

4)  Serum electrolytes

5)  Blood sugar 

6)  ECG 

7)  Xray chest,PFTs 

8)  Xray cervical spine (in severe neck contractures) 

1.  Hb, TLC, DLC,PCV,Coagulation profile 

Anaemia occurs because of blood loss although haematocrit maybe falsely high because of haemoconcentration 

Blood viscosity increases acutely after burns and can remain elevated for several days. Increased serum concentrations of fibrinogen and factor V & VIII persist for several weeks. This can give rise to DIC, the diagnosis of which is difficult as FDPs are invariably increased following burns. 

2.  Urine RE & ME 

for haematuria or glycosuria 

3.  LFTs 

LFTs are frequently abnormal even in minor burns. Overt liver failure is rare but can occur in hypotension, sepsis and massive transfusions 

4.  Serum electrolytes

(Na, K ,Ca) 

Increased K can occur following tissue necrosis and haemolysis in the first two days after burns. In the next few days, there is marked hypokalemia due to accentuated renal losses, diarrhoea & gastric suction 

Serum conc. of ionized Calcium maybe reduced in the postburn period 

5.  Blood sugar 

Increased due to higher concentration of glucagons & catecholamine induced glycogenolysis in the liver & muscles 

6.  ECG 

This may reveal evidence of cardiac dysfunction esp after electric bums 

7.  CXR, PFT 

Lung dysfunction can occur esp after smoke inhalation. Circumferential burns of the chest can cause a restrictive lung defect and PFTs are a good assessment of the dysfunction 

8.  X-Ray Cervical spine in case of neck contracture

D/D

Different type of burns can have different consequences 

1.  Flame burns- commonest They maybe associated with smoke injury 

2.  Inhalational smoke injury- causes more airway damage and side effects of 

     inhalation of toxic products of combustion may cause lung damage 

3.  Steam burns-cause airway damage even below the cords 

4.  Electric burns-produce far more destruction than the surface indicates 

SURGICAL MANAGEMENT 

Bums patients present usually for excision & grafting of eschars and contractures Occasionally, they may require partial gastrectomy for treatment of Curlings ulcers unresponsive to medical treatment 

Acalculous cholecystitis may occur during the 2nd/ 3rd post burn week and prompt cholecystectomy is indicated 

A superior mesenteric artery syndrome may occur at time of maximum weight loss and duodenojejunostomy maybe required 

ANAESTHETIC MANAGEMENT 

Anaesthesia may be required during all phases of burn injury

-during resuscitation (12-24 hrs)

-during convalescence (few weeks) – for escharotomy

-during reconstruction (6 mths) – for release of contractures

Succesful anaesthesia requires good preoperative assessment and preparation 

Premedication: 

A good premedication with opioids and an antisialogogue is required. Minimum period of fluid fasting is desirable 

 
Monitoring: 


Extensive monitoring is usually required but it is often difficult to find an unburned 
limb for placing even a blood pressure cuff. An invasive arterial catheter may 
have to be placed. These lines are however, prone to septic complications and 
should be removed as soon as possible 


Similarly, ECG contact electrodes could be substituted with needle electrodes. 

A reflectance pulse oximeter may have to be used instead of the conventional probe. 

For moribund patients, a CVP or Pulmonary artery catheter should be sited 

Urinary catheterization helps in assessing hourly urine output 

2 good wide bore IV lines should be established prior to induction 

Choice of anaesthetic drugs: 

The pathophysiological alterations produced by burns affect the drug responses. Immediately after burns, organ and tissue blood supply is decreased as a result of hypovolemia ,decreased myocardial function & release of vasoactive substances. IV & inhaled drugs thus have an increased effect on the brain & heart because of increased blood flow to these organs. 

The hypermetabolic state sets in after 48 hrs .O2 & glucose consumption are increased while serum albumin is reduced. Thus albumin bound drugs like benzodiazepenes and anticonvulsants have increased active fractions. On the other hand, serum conc. of alphal acid glycoprotein is increased so drugs bound to this like muscle relaxants & tricyclic antidepressants have reduced free fractions These pharmacological alterations may persist after recovery & thiopental requirement maybe increased for upto 1 yr while opioid requirements maybe reduced 

Induction can be with Thiopentone, propofol or Ketamine 

Muscle relaxants must be given after confirming adequate mask ventilation Hyperkalemic responses to succinylcholine are maximum between 10-50 days post burns but may persist upto 2 yrs and is best avoided 

On the other hand, marked resistance to nondepolarising muscle relaxants has been reported. Approx. 30% of the body must be burned for this to manifest. The resistance appears at approx. 10 days after the burns, peaking at 40 days and declining after 60 days. These patients may require upto 1.5 times the usual dose. 

It is speculated that proliferation of extrajunctional cholinergic receptors increase the available sites for K exchange that occurs after succinylcholine thereby causing hyperkalemia. Some studies have shown that these patients have an altered affinity of cholinergic receptors for Ach or NDP relaxants and this maybe the basis for resistance. 

Atracurium is a good choice as LFTs are often deranged in these patients 

Ketamine has been a long time favorite for change of burn dressings & escharotomy and contracture release with SSG.It can be given IM/IV preceeded by an antisialogogue as salivation maybe excessive. Airway maintenance & recovery is usually good along with excellent analgesia. Concurrent administration of N2O reduces any random movement of the limbs. Ketamine is a good option in those cases too where there severe neck contractures. The contracture can be released partially under ketamine and LA and once neck mobility improves, conventional GA and intubation can be done 

Among the inhalational agent, halothane is best avoided as these patients come for surgery repeatedly. lsoflurane and sevoflurane are good options The latter is esp. useful in children where maintenance of spontaneous ventilation is possible along with an adjustable depth of anaesthesia 

Airway Management: 

This is extremely challenging in those with head & neck burns contractures. The difficult airway algorithm should be followed and awake fibreoptic intubation can be attempted in adults with severe face and neck contractures. An ILMA is a useful adjunct in case of difficulty in visualization of the larynx and either a bougie or ETT can be passed through this. 

In children, inhalational induction with sevoflurane followed by laryngoscopy or FOB is a good option 

Tracheostomy should be reserved as a last resort as not only is it difficult to perform in a contractured neck, but is also associated with complications like haemorrhage & pneumothorax 

Circumferential burns may necessitate change of position during surgery and a flexometallic tube with a Bains circuit is preferableCornea should be well protected 

If several contractures are present, release of neck contractures is done first so as to prevent difficulty in intubation in subsequent surgeries 

Fluid & Blood replacement 

Meticulous replacement of fluids is necessary to prevent hypovolemia. Blood loss can be substantial and should be replaced. Blood loss can be minimized by restricting escharotomy to 15-25% of total burned area, use of tourniquets if possible, application of dilute adrenaline topically (1:10000) and using compression bandages following SSG. 

Postoperative care 

Recovery should be smooth as coughing, restlessness and shivering can lead to bleeding or dislogement of the graft. Good analgesia is afforded with an opioid 

SPECIALITY
: ANAESTHESIOLOGY 

CASE

: PARAPLEGIA/GBS (GULLIAN BARRE SYNDROME)/MOTOR 


  NEURON DISEASE

NAME OF THE EXPERT  : Dr. K. Balakrishnan, Prof of Anaesthesiology (Retd.),



         Madras Medical College, Chennai,Hony. Consultant,



         Southern Railway H.Q. Hospital, Chennai,5, Sambandam 


         Street, T. Nagar, Chennai – 600 017

Guidelines for the resource persons/ facilitators 

1.  History:  Steps to be followed in the history elicitation. 

        Present, evolution of the disease, whether the candidate has focused on the  

        correct, relevant system involved according to history. Whether he has 

        highlighted the main, relevant complaint any associated medical diseases. 

     Past history:  Similar problem at any time and what was done? 

Any previous anaesthesia exposure? Any body in the family had   

complication because of anaesthesia. 

2. Clinical Examination: Whether the collect organ system has been focused on candidate must examine the cases from head to foot, They must examine all the systems as a routine followed by specific system examination. 

3. Investigation: Must mention the basic investigations and should be able to Recognize abnormality and normal range .No battery of unnecessary tests since cost factor is also important. Special and advanced investigations must be mentioned by the candidate to arrive at a diagnosis. 

4.  Differential Diagnosis: Important because many of the signs and symptoms may be found in other diseases also. This will complete the probable provisional diagnosis and the candidates clinical knowledge will be known. 

5. Non Surgical Management: Knowledge about the optimization of the patient. Anaesthetic management includes ASA grading ,premedication, choice of anaesthesia technique and why the proposed technique was chosen.  Monitoring and post operative management regarding pain ,any special orders to the P.O. nurse .Oxygen, any post op. mechanical elective ventilation of lungs. 

6. Any other:  Candidates may be asked to tell about the technique and the various drugs available for the specific case in the institution where they got trained. In the anaesthetic management the candidate must able to say why he/she is managing the case this way and the justification for doing so.

SPECIALITY : ANAESTHESIOLOGY

CASE
          :
SQUINT

NAME OF THE EXPERT : Dr. R.C. Agarwal,Dept. of Anaesthesiology & Critical 



        Care, Bhopal Memorial Hospital & Research Centre,



        Raisen by-pass Road Karond, Bhopal – 462 038



        Ph. No.0755 – 2742212 – 16, Ext. 5104 

SQUINT

(Anaesthetic Management)

INTRODUCTION: 

Squint is misalignment of the eyes such that the right and left eyes are pointed in different directions. Though it is a common condition among younger population, affecting 2 to 4 percent of children, it may also appear later in life. 

The misalignment may be permanent or it may be temporary, occurring occasionally. The deviation may be in any direction: inward, outward, upward or downward. 

TYPES OF SQUINT: 

1. CHILDHOOD 

2. ADULT. 

I. CHILDHOOD 

a) Congenital squint: Child is born with squint, although it may not be obvious for few weeks. 

Usually eye muscles are at fault. 

b) Hypermetropia: Long sightedness sometimes leads to squint; if left untreated, a 'Lazy eye' (amblyopia) may result. 

Age - between 10 months to 2 yrs, can occur upto 5 yrs. 

c) Childhood illnesses: It may follow some illnesses such as viral fever, measles, meningitis etc. 

d) Injury: Injury to the nerves supplying eye muscles can lead to squint 

e) Hereditary: 

History: 

(i)   History of deviation of eyes.

(ii)  History of long sightedness 

(iii) History of measles, viral fever, meningitis etc. 

(iv) History of muscle weakness elsewhere (squint can be manifestation of 

       underlying myopathy) 

PAST HISTORY: 

1) History of any surgery under general anaesthesia - Complications like convulsions 

rigidity, hyperthermia to rule out malignant hyperthermia. 

FAMILY HISTORY: 

History of malignant hyperthermia 

Drug allergy 

History of allergy to any medications. 

On Examination: 

Detailed general and systemic examination to rule out associated systemic diseases, congenital abnormalities and muscle dystrophies 

- Airway Assessment - Patient with squint may have associated congenital syndromes which affect airway ( Downs syndrome, Marfan's syndrome). 

Local: 

Ophthalmic examination. 

Investigations 

Routine 

· Routine investigations like Hb, TLC, DLC, Urine - examination are needed in most of the patients. 

Specific: 

· Specialized investigations like ECG, Chest X - ray, muscle biopsy are needed when associated congenital abnormalities are suspected. 

Anaesthetic Management - 

1) General Considerations: 

Anaesthetic Management of Strabismus or squint surgery is guided by age &. co- operation of the patients.

(a) Strabismus surgery in adult can be performed under local anaesthesia with or without sedation. 

(b) Adult Un-coperative patient can be managed with total intravenous anaesthetic technique with sedative and narcotic drugs. 

(c) Children will always require general anaesthesia for corrective surgery. Strabismus is the commonest eye operation in children. 

Before discussing the anaesthetic management, the special anaesthetic problems associated with Strabismus surgery are to be considered. 

2) Special problems: 

1) AIRWAY 

Patients may have associated congenital syndromes, which may cause difficulty in endotracheal intubation or maintaining patent airway. 

2) Cardiovascular effects of medications placed in the eye 

Phenylephrine is placed in the eye to produce mydriasis and haemostasis, however absorption of the phenylephrine can cause profound systemic vasoconstriction and hypertension. To prevent systemic hypertension only 1 to 2% phenylephrine should be used and only one drop should be put into each eye. 

3) Oculocardiac reflex 

Surgery for strabismus often requires traction on the extraocular muscles, which produces vagal stimulation via trigeminal - vagal reflex. The most common effect of vagal stimulation is sinus bradycardia, junctional rhythm, irregularity in atrial or ventricular rhythm and ventricular tachycardia. 

1) If Cardiovascular effect is minimal & transient, observation alone is sufficient. 

2) In the absence of significant cardiovascular compromise, Atropine is given 

3) Epinephrine is used for patients with cardiovascular collapse. 

4) Lidocaine is given for Ventricular arrhythmias. 

5) Retrobulbar block may prevent oculo cardiac reflex by blocking the afferent limb of trigeminal vagal reflex. 

4) Strabismus & Malignant hyperthermia. 

Patients with strabismus have a higher incidence of malignant hyperthermia. Malignant hyperthermia is often triggered by surgery and anaesthesia. Classicaly malignant hyperthermia occurs intraoperatively and results in rapid rise in temperature, muscle rigidity, dysrrythmias, rhabdomyolysis, acidosis and hyperkalemia. 

Approximately, one half of patients who develop muscle rigidity after succinylcholine are susceptible to malignant hyperthermia by the muscle biopsy and contracture test. In these patients, if creatinine phosphokinase level is more than 20,000 IU, malignant hyperthermia susceptiblity is strongly suggested. If massester muscle spasm occurs, a muscle biopsy and contacture test is indicated to confirm malignant hyperthermia. 

Agents that can trigger malignant hyperthermia include, depolarizing muscle relaxants and all potent inhaled anaesthetics. General anaesthesia can be safely administered to patients susceptible to malignant hyperthermia with barbiturates, narcotics, nitrous oxide and nondepolarizing muscle relaxants. Propofol is also considered a nontriggering agent. 

5) Strabismus & Post operative Nausea & Vomiting 

Nausea & vomiting after Strabismus surgery occurs in 50 - 80% of patients. The mechanism for this high incidence of vomiting is not known, however it may be secondary to altered visual perception or an oculoemetic reflex, which is analogous to the oculocardiac reflex. 

To decrease postoperative vomiting, it is recommended that administration of narcotics be avoided. Acetaminophen or ketorolac can be used as analgesic agent for this surgery. To treat perioperative nausea & vomiting, Metoclopormide(0.25mg/kg) or Serotonin antagonists such as ondansetron & granisetron can be used. 

6) Strabismus and succinylcholine 

It has been suggested that succinylcholine should be avoided during surgery on the eye because this drug causes sustained contracture of extraocular muscles rather than paralysis. Contracture of these muscles may affect the forced duction test performed by opthalmologists during surgery to estimate the amount of restriction in movement of extraocular muscles. 

In strabismus surgery short acting nondepolarizing muscle relaxants can be used to avoid using succinylcholine, which will also prevent malignant hyperthermia. 

Plan for Anaesthesia management

Children unergoing strabismus surgery can be premedicated with midazolam 0.5mg/kg orally and after prexygenation, patient can be induced with Intravenous Pentothal followed by short acting non depolraizing relaxants to facilitate endotracheal intubation. Once airway is secured with endotracheal tube, patient can be maintained on Oxygen, Nitrous oxide, & Sevoflurane either on spontaneous or controlled Ventilation. 

Analgesia can be provided with diclofenac suppository or ketorolac intravenous. 

Antiemetic prophylaxis can be provided with Ondansetron 0.1 mg/kg IV to prevent postoperative vomiting. 

SPECIALITY : ANAESTHESIOLOGY

CASE
:  IHD/CAD

NAME OF THE EXPERT: Dr. J.S. Dali, Residence: E-377, Greater Kailash – II, New 



       Delhi – 110 048, Ph. 29221051, 9818032649 

IHD/CAD

HISTORY:

- Look for risk factors responsible for development of IHD

- Differentiate between myocardial Ischaemia & mycard infarction

- D/D for chest Pain                 Cardiac




              Non cardiac

  Other characteristics of Pain

Relieving factor/Aggravating factors







Radiation







Accompanying sweating etc.


· H/o Dyspnoea on exertion & its grading

· H/o orthoproea, PND & its relevance

· Exercise tolerance – How many flights of stairs pt conclimb (BHT)

· H/o s/s of CHF/WF – oedema feet, ascitis, Dyspnoea, cough

· Importance of “silent M!” in diabetes

· History pertaining to associated imp. co.excisting  diseases
DM

COPD

EXAMINATION

· Pulse: rate, rhythm, dl, peripheral pulses 


BP:
Syst/Diest





      

· 







         Sitting/standing

· JVP: How to examine for raised JVP?

· Assessment/rule out autonomic neuropathy of ANS

· Signs of CHF & LVF

· Difference in chest auscultation findings in case of failure/Bronchitis/Brospasm 

· BHT

INVESTIGATIONS

ECG; Predictive value of exercise stress testing Vs exercise tolerance 

Echo cardiography 
– Indications




- Interpretation of report – (with regard to)




- wall motions abnormalities




- left rent function




- valrular lesions (if any)

Indications of spl. Investigations like:

Radiomcbide ventrionlograpy

Thelhuim sentigraphy 

CT & MRI

PRE OP PREP & MEDICATION

· Card-risk index for pts undergoing elective major noncard surg.

· Risk of reinforct & time elapsed since previous M.I.

· Current medications pt is taking & drug interaction especially with regard to B Blockers, nitrates, cachannel blockers.

· METS

Premed – Goal – Maximum sedation & Amnesia without undesirable degree of  uricutlatroy & Vent depression

Various days to acheivethe abov good to be ddiscussed

· Aspirin- When to stop?

· In Em. Surg.

· Coaf. Profile/Interaction central neusesoial blockade

GENERAL ANAESTHESIA


Aim – to maintain balance between myocord. Oz delivery & myocaord Oz demand

· Importance of Rate pressure product(RPP)

Induction

· Agent of choice (Ketamine Contramdicateed – Why?)

· Importance of & how to attenuate cardio vascular response to intubations & laryngoscopy; merits/demerits of various drugs to be used 

- Lignocame  

SNP/NTG

ESMOLOP

DOSE & TIMING

FENTANYP

· muscle relaxant of choice

· for intubation

· for maintenance

Maintenance

· Drugs selection with regard to presence/obsence of LVF

· Merits/demrits of short acting opiocds Vs VSF Anagents

NMB    -     Role of Pancusorium Vs Vecuroniurm

Reversal:
Role of Atropine Vs Gbyzopyrrolate

Role of Refind :- treatement of hypertensions under regional an aesthesia, (fluids Vs 

Vasapressor)

Intra operations Mycord Ischaemia

Diagnosis







Treatment [ of change in H.Rate]







(its Good) [ of change in B.P.]

Monitoring 



Role of ECG




ECHOCARDIOGRAPHY




PVWP




TEE



Risk/benefit ration of each to be discussed

Post operative

· Most vulnerable period(48-72 be Post Op.) – When monitoring gets regoed

· Importance of 

· Continued monitoring including temperature monitoring

· Oz inhalation

· Pain relief

to be stressed upon.

Algorithm


Guidelines 
ACC/AHA

SPECIALITY
: ANESTHESIOLOGY
CASE

: THYROID SWELLING
NAME OF THE EXPERT : DR. KUSUMA MATHAI, HEAD, DEPARTMENT OF 




        ANESTHESIA, S.RAILWAY HQ HOSPITAL, 





        AYANAVARAM, CHENNAI – 600 023
Thyroid Swelling - Case Presentation (Must be covered points) 

History 

1.  Age 

2.  Sex 

3.  Occupation 

4.  Residence-- endemic areas 

5.  Swelling--onset, duration, mte of growth, whether associated with pain, any sudden increase in size with pain 

6.  Sleep disturbance-like complaints of sleeplessness as in primary thyrotoxicosis 

7.  Pain 

8.  Pressure Effects- dyspnoea, dysphagia, hoarseness of voice, stridor 

9. Symptoms of Primary Thyrotoxicosis-loss of weight, preference for cold and intolerance to heat and excessive sweating, 

CNS involvement - nervous excitability, irritability, insomnia, tremor of hands and weakness of muscles 

Cardiovascular Symptoms-palpitation, tachycardia.and dyspnoea on exertion 

Exophthalmos-staring or protruding eyes, double vision or diplopia, any edema or swelling of the conjunctiva (chemosis) 

Menstrual disturbances-usually amenorrhoea. 

10. Symptoms of Secondary Thyrotoxicosis-- more of cardiovascular system 

involvement-palpitations, irregular heart beats (ectopics), dyspnoea on exertion, chest pain, signs of CCF like ankle swelling, oliguria 

11. Symptoms of myxoeema (Hypothyroidism) -increase of weight in spite of poor appetite, intolerance of cold weather, dryness of skin, facial puffiness, dull expression, loss of hair, muscle fatigue and lethargy, failing memory and hoarseness of voice. 

Constipation 

Oligomenorrhoea 

12. Past history-- Course of treatment and its effect on the swelling 

H/O ingestion of goitrogenic drug eg.. PAS or sulphonylureas or antithyroid drugs, which are goitrogenic 

Personal History - Dietary habits ,Goitrogenic Vegetables-- 

Family History - H/O similar occurrences in family, endemic goitre 

Clinical Examination 

1.  Build and state of Nutrition 

2.  Facies 

3.  Mental state and Intelligence 

4.  Pulse Rate- rate, rhythm, regularity, Sleeping Pulse Rate 

5.  Skin --- hot and moist or dry and inelastic 

6. Tremor 

Local Examination 

Inspection 

· Pizzillo's Method 

Hands are placed behind the head and the patient is asked to push her head backwards against her clasped hands on the occiput. 

Diffuse Enlargement 

Nodular Enlargement 

· Movement with Deglutition -ask patient to swallow

· Movement on protrusion of tongue

· Check for Retrostemal goiter 

· Any dilated subcutaneous veins over the upper anterior part of the thorax 

· Determine lower border of swelling on deglutition

· Pemberton's sign 

· Position of Trachea 

Palpation 

· Palpation of the entire gland - from front and from behind 

· Palpation of each lobe--Lahey's method.

· Crile's method 

· During palpation the following points to be noted: 

a. Whether the whole thyroid gland is enlarged - note its surface, its consistency 

b. In localized swellings-note position, size, shape, extent and its consistency 

c. Mobility of the swelling

d. Ability to get below the thyroid gland 

· Position of the larynx and the trachea should be noted 

· If pressure on trachea is suspected elicit Kocher's test 

· Feel for Carotid pulse 

· Rule out involvement of sympathetic trunk-any Homer's Syndrome 

· Palpate for any thrill or pulsation in the thyroid 

· Is the swelling benign or malignant? 

· Palpation of cervical lymph nodes 

Percussion 

Over the manubrium sternii to exclude retrosternal goiter 

Auscultation 

Any systolic bruit over thyroid - as in primary toxic goiter due to increased vascularity 

General Examination

Look for 

a. Primary toxic manifestations in case of goiters affecting the young 

b. Secondary toxic manifestations in nodular goiter 

c. Metastasis in case of malignant thyroid disease 

Primary Toxic Manifestations 

Look for 5 cardinal signs:

a. Eye signs

b. Tachycardia

c. Tremor

d. Moist skin

e. Thyroid bruit
Eve Signs - 4 important changes 

1.  Lid Retraction 

2.  Exophthalmos-Von Greene's sign, Joffroy's sign, Stellwag's sign, Moebius sign, Dalrympte's sign 

3. Ophthalmoplegia 

4. Chemosis 

Tremor of the hands -note for a fine tremor after asking the patient to straight out the arms in front and spread the fingers. Almost always present in primary thyrotoxicosis Look for fibrillatory twitching in the tongue. 

Secondary thyrotoxicosis: - 

Complicates multinodular goiter or adenoma of the thyroid. Cardiovascular manifestations predominate. 

Look for signs if cardiac failure such as ankle oedema, orthopnoea, dyspnoea on exertion. Rule out atrial fibrillation 

Exophthalmia and tremor are usually absent. 

Knowledge of differences between primary and secondary toxic goiter. 

Search for Metastasis: - 

Look for 

Cervical nodes 

Distant metastasis-bones such as skull, spine, end of long bones etc. 

Lung metastasis 

Investigations 

Thyroid Function Tests 

1. Serum Protein Bound Iodine 

2. Serum Thyroxine (T4) 

3. Total SerumTri-iodothyronine (T3) 

4. T3 Resin Uptake Test 

5. FTI 

6. Serum Thyroid Stimulating Honnone (TSH) 

7. T3 Suppression Test 

8. Thyroid Scan 

9.Miscellaneous Test-BMR, s.cholesterol, s.creatine, Measurement of tendon

reflexes, ECG 

10.Radiography-to diagnose position of trachea; Both AP and Lateral view 

11.Bone Scan 

12.FNAC 

13.Ultrasound 

Differential Diagnosis 

Clinching points of a thyroid swelling: 

Its position, shape and upward movement during deglutition 

Classification of goiter: 

a. Non-toxic goiter-1. Diffuse parenchymatous 2.Colloid 3.Multinodular 

    4.Solitary nodular 

b. Toxic goiter-1. Diffuse (Grave's Disease) 2.Multinodular 3.Toxic nodule (solitary 

     nodular) 

c. Neoplastic --- 1.Benign 2. Malignant. 

d. Thyroiditis -1. Acute bacterial 2. Granulomatous 3. Autoimmune 4. Riedel,s 5. 

e. Chronic bacterial 

f. Retrostemal goiter -knowledge of the diagnostic features 

Medical Management 

Knowledge about the following is essential: 

A. Steps in the synthesis, storage and release of T4 and T3 and the various enzymes 

     involved in 

1. Iodide Uptake 2.Oxidation And Iodination 3.Coupling 4.storage and

      Release 5. Peripheral conversion of T4 toT3 

B. Plasma half-life of T4 and T3. Quantity of hormone secreted eg. T4 70 

-90 (g and T3 10 -30 (g 

b. For patients with a large gland. trachealdeviation and airway obstruction or tracheomalacia- awake fibreoptic intubation 

4. Maintenance of anesthesia- avoidance of drugs that stimulate the sympathetic nervous system 

5. Precipating factors, Manifestations and Management of Intraoperative thyroid storm 

6. Extubation -criteria, vocal cord function assessment by asking patient to phonate & by direct laryngoscopy 

7. Management of post extubation airway obstruction due to tracheomalacia / tracheal compression due to haematoma 

Postoperative Management 

Q. If the patient becomes stridulous and dyspneic in the recovery room; what would be the differential diagnosis and management:

A. Postoperative complications- Immediate 

    
Delayed -tetany 

· Immediate- causes of respiratory failure- including hemorrhage, respiratory obstruction (laryngeal edema), recurrent laryngeal nerve palsies, tracheomalacia, and pneumothorax. 
      Recurrent laryngeal nerve palsies: consequences of unilateral and bilateral nerve injury; their manifestations and management

· Delayed-hypocalcaemia and in Spiratory stridor 

· Preparation and Management of the Thyrotoxic patient for Emergency surgery 

· Knowledge of

1. Embryology -development of thyroid gland

2. Anatomy -location, extent, blood supply, nerve supply, structure, muscles  of the larynx and its innervation. 

3. Physiology of thyroid-synthesis, release, storage and peripheral conversion of T3 and T4; role of hypothalamic- pituitary axis in thyroid function;  physiological and biochemical effects of thyroid hormone. 

Hypothyroidism 

· Etiology, clinical manifestations, laboratory tests for detection, treatment 

· Possible adverse responses of the hypothyroid patient during the 

perioperative period 

· Increased sensitivity to depressant drugs 

· Hypodynamic cardiovascular system 

· Decreased cardiac output 

· Slowed drug metabolism 

· Unresponsive baroreceptor reflexes 

· Impaired ventilatory responses to arterial hypoxemia or hypercarbia 

· Hypovolemia 

· Delayed gastric emptying time 

· Hyponatremia, anaemia, hypoglycemia 

· Adrenal insufficiency 

· Anaesthetic management including pre operative medication, choice of drugs for induction and maintenance of anaesthesia, monitoring with emphasis on temperature monitoring, concerns about recovery from anaesthesia 

· Role of regional anaesthesia 

SPECIALITY  : ANAESTHESIA

CASE  : CARDIOMYOPTHY

NAME OF THE EXPERT – Dr. MAHESHWARI SHARMA, BATRA HOSPITAL & 



         MEDICAL RESEARCH CENTRE,  NEW DELHI

Definition:- Cardiomyopathies are diverse groups of disorders characterizied by progressive life threatening congestive heart failure.

Classification depending on the hemodynamic and morphological basis:

a) Idiopathic dilated cardiomyopathy

b) Hypertrophic cardiomyopathy

c) Restricitive cardiomyopathy

d) Obliterative cardiomyopathy

Dilated Cardiomyopathy:

               Primary myocardial disease characterized by left ventricular or biventricular dilatation, impaired myocardial contractility, decreased cardiac out put and increased ventricular filling pressures.

Clinical Presentation:-

· Commonly seen between the ages of 20 and 50 years.

· CHF-the most common clinical manifestations

· Chest pain on exertion (mimicking angina)- initial symptom in some patients.

· Systemic embolization common- due to formation of mural thrombi indialated and hypokinetic chambers.

· Poor prognosis- EF>0.25, PCWP>20 mm of Hg, CI 2.5 L/min/m2

Hypertrophic Cardiomyopathy

Ventricular hypertrophy without hypertension or arotic stenosis.

Clinical Presentation- wide variations.

Asymptomatic throughout life, symptoms of CHF, sudden death due to tachyarrhythmias

Left ventricular outflow obstruction – decreased cardiac output –synocope and fatigue on exertion.

Diastolic Dysfunction- increased left artial and pulmonary pressures- dyspnoea.

Marked hypertrophy of the left ventricle- clinical picture of MI.

Systemic embolization-in patients with AF.

Obstruction attenuated by- increase in preload,afterload, intravascular volume and decrease in heart rate and contractility

HISTORY

· Dysponea, orthopnoea, paroxysmal nocturnal dysponea

· Palpitations

· Reduced exercise tolerance

· Chest pain on exertion (angina pain)

· Hypertension, duration of hypertension

· Fatigue, weakness

· Syncope

· Frequent episodes of fever(viral actiology)

· History suggestive of peripheral or systemic emboli

· Oliguria

Family History: of cardiomyopathy

Drug History:- H/O digitalis, Beta-blockers, ACE inhibitors, vasodilators (hydralazine ISO-Sorbide binitrate), diuretics, anticoagulants (warfarin)

Personal History:- h/o alcohol intake

EXAMINATION

General Examination:-

·  Patient may be tachypnoeic, dyspnoeic (CHF)

·  Raised JVP (CHF)

·  Pulse- low volume, tachycardia,pulsus alternans (left ventricular failure), irregular (atrial fibrillation , ventricular extra systoles) all peripheral pulses to be felt (Exclude embolic phenomenon)

· Blood pressure – may be normal, elevated (hypertensive cardiomyopathy), or low

· Pitting oedema – dependent areas- ankle, pretibial, sacrum in lying  down position (CHF)

· Extremities- cold, pale (reduction in peripheral blood flow)

                             Systemic Examination:-

                             Cardio vascular System:-

· Enlarged heart with enlargement of left or both  ventricles,

· Murmurs (systolic) suggestive of mitral or tricuspid  regurgitation

                               Respiratory System:- 

· Crepts and Rales (CHF) fine or coarse at the bases or all over

· Wheeze may be present

Per-Abdomen:-

·  Enlarged tender liver-congestive cardiac failure

· Ascites- congestive cardiac failure

                            CNS Examination- for evidence of cerebral emboli

INVESTIGATIONS

1. Complete hemogram

2. Complete urine examination

3. Biochemical

· Blood Sugar

· Kidney function tests

· Liver functions

· Electrolytes- Na+ and K+

· PT, 

· PTTK, INR

       4. ECG

                    Dialated Cardiomyopathy

· Ventricular and supraventricular arrhythmias (atrial fibrillation, ventricular extra systoles)

· ST and T wave abnormalities

· Bundle branch block

   Hypertrophic Cardiomyopathy

· Marked left ventricular hypertrophy with left axis deviation and strain pattern

· Abnormal Q waves (resembling myocardial infarction)

· Increased QRS voltage, ST segment and T Wave abnormalities

5.  X-Ray Chest

· Evidence of cardiac enlargement involving all four cardiac chambers,   with ventricular dilatation being the most distinguished morphologic feature in dilated cardiomyopathy

· Left ventricular hypertrophy, Atrial enlargement seen in Hypertrophic cardiomyopathy

· Lung fields- findings suggestive of pulmonary congestion/pulmonary hypertension

6. ECHO

   Dilated cardiomyopathy:-

·  Ejection fraction less than 0.25

·   Hypokinetic left ventricle

·   Functional mitral or teicuspid regurgitation 9marked ventricular dilatation)

·   Presence of mural thrombi in cardiac chambers.

·   Raised PCWP

·   Low cardiac index

Hypertrophic Cardiomyoptahy

· Asymmetrical hypertrophy of intraventricular septum

· Septal thickness/left ventricular free wall thickness ratio exceeds 1:3:1.0 9diagnostic of Hypertrophic cardiomyopathy)

·  Slit like elongated left ventricle (severe form).

·  Ejection Fraction>0.8 (hypercontractile ventricle)

7. Cardiac Catheterization (Hypertrophic cardiomyopathy):-

· Evidence of mitral regurgitation

· Presence of increased left ventricular end diastolic pressures

· Increased pressure gradient between the left ventricle and aorta- Left vent. outflow obstruction

8. Left ventricular angiography- small hyperdynamic chambers

DIFFERENTIAL DIAGNOSIS

· Ischemic heart disease-angina, MI

· Valvular heart disease- Mitral regurgitation, tricuspid, aortic stenosis

· Congestive heart failure

TREATMENT

     Dilated Cardiomyopathy

     Medical Therapy

General supportive measures- Adequate rest, Weight control, Abstinence   from smoking and moderation of alcohol intake.

Drugs

· Vasodilator therapy- standard initial treatment for patients with symptomatic left ventricular dysfunction.  ACE inhibitors- enalapril, smooth muscle relaxing drugs- hydralazine, isosorbide dinitrate

· Anticoagulant therapy- warfarin (In patient with severe left vent. dysfunction, AF, presence of thrombus in ECHO, h/o thrombs embolism INR-2.0-3.0,

· Antiarrhythmic drugs- not indicated in ventricular arrhythmias in asymptomatic patients (danger of life threatening arrhythmias)

· Digitals- controls CHF with sinus rhythm

Placement of automated cardioverter defibrillator- life saving.

Surgical: Heart transplantation- intractable symptoms despite optimal medical therapy

Hypertrophic Cardiomyopathy

Medical Therapy:- to improve diastolic filling and decrease myocardial ischaemia, is the primary means of relieving symptoms in patients without left ventricular outflow obstruction.

· Beta Blockers & calcium channel blockers-negative inotropic and chronotropic effect- decreased myocardial 02demand , improved ventricular filling- improved cardiac output-improved cardiac output-improved exercise tolerance, angina and dyspnoea

· Diuretics- CHF- despite Beta Blockers and calcium channel blockers. (To be used with caution in the presence of diastolic dysfunction.)

· Antiarrhythmicdrugs: amiodarone

-Life threatening ventricular arrhythmias

- Most effective for the prevention of recurrence of AF

Anticoagulant therapy in those with recurrent or chronic AF

Placement of ACD-life saving.

SURGICAL TREATMENT
In about 5% of patients with marked outflow obstruction and severe symptoms unresponsive to medical therapy

a) Myotomy or myectomy- removal of small amount of muscle from the ventricularseptum

b) replacement of mitral valve.

ANESTHETIC CONSIDERATIONS

           Dilated Cardiomyopathy

           patients present for:-

a) Correction of AV valve insufficiency

b) Placement of ACD

c) Placement of left ventricular assist device (LVAD)

d) Allograft transplantation

Anesthetic Goals:-

a) Avoldance of drug induced myocardial depression

b) Prevention of increase in ventricular after load

c) Optimization  of preload with volume or change in position

·  Opiod based induction, (combination of opioid with benzdiazepenes or N2)- Myocardial depression- to be used judiciously). Low circulation time to be kept in mind.

· Volatile anaesthetics- dose dependant myocardial depression

                           Low conc.- beneficial- decrease in afterload.

                           High conc.- myocardial depression and hypotension

· Muscle relaxants- non depolarizing with minimal effect on CV system.

· Intra-operative tachycardia-beta blockers – Esmolol

· Intra operative hypotension – ephedrine with Beta agonist effect.

phenyle ephedrine –to be avoided ( increase in afterload due to increase in SVR.

Inotropic  Support

  Low output-Dopamine , Dobutamine

                          Severe fall in output – Epinepherine, Isoprenaline

·    IABP and LVAD- severely compromised ventricle

·    Intra Op. Fluids- guided by cardiac filling pressures to avoid overload.

Regional Anaesthesia in selected patients

   -epidural analgesia-beneficial

              reduction in after load

Cautious use- abrupt onsetof symp. nervous system blockade to be prevented.

Hypertrophic cardiomyopathy

Goals- directed towards minimizing left ventricular outflow obstruction

a. Increase in preload and afterload

b. Prevention of tachycardia and increase in contractility

c. Maintenance of normal sinus rhythm

· IV induction with high dose opioid anaesthesia maintaining hemodynamic stability- technique of choice.

·  Muscle relaxants- vecuronium- cardiostable, no histamine release    Pancuronium (tachycardia), atracurium (histamine release)- to be avoided.

· Volatile anaesthetics- decrease myocardial contractility- halothane preferred decrease in HR, and contractility as compared to intubation and to surgical stimulus to be obtunded by volatile agents or Beta Blockers, brief duration of Laryngoscopy and intubation.

· Optimisation of preload with volume replacement, positioning.

· Intra-OPHypotension- vasoconstrictors like phenylepherine with predominant action preferred. Drugs with Beta adrenergic activity(ephedrine, dopamine, dobutamine) not recommended.

· Intraop.arrhythmias-decrease conc.of volatile agents, atropine,Esmolol for persistent tachycardia.

IV fluids-prompt replacement of blood loss guided by filling pressure.

· Intraop-hypertension- increased conc. of volatile agents.      Vasodilators- sodium nitropruside, nitroglycerine- not recommended because of fall in SVR.

· Regional techniques (spinal, epidural) relatively  contradicted.

Monitoring: ECG, invasive blood pressure monitoring (indwelling artrial catheter), PCWP-( Pulmonary artery catheter), TEE, CVP, Oxygen saturation, end tidal Co2.
SPECIALITY 
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HISTORY:  Following points should be noted regarding ulcer.

6. Mode of onset – How has the ulcer developed

a. Spontaneously

b. Following Trauma.

7. Durations – How long is the ulcer present there?

a. Acute Onset

b. Chronic Onset

8. Pain – Is the ulcer painful?

9. Discharge – Does the ulcer discharges or not?

10. Associated Disease – 

a. Nervous Disease – Tabes dorsalis, syringomyelia, transverse myelitis and peripheral neuritis.

b. Chronic Disease – Syphilis, TB, Diabetes

If patient is known case of diabetic – ask about

Duration of DM

Type of Diabetes

1) Type I
2) Type II

History of acute complications – History of infections, ketoacidosis, hypoglycemia.

History of chronic complications

Diabetic Retinopathy – History of loss of vision or diminution of vision, cataract formation, later  blindness.

Importance of checking color vision – since self checkup of urine sugar may confuse in taking insulin or drug.

Diabetic Neuropathy :-

Mono neuropathy – affecting 3rd, 6th & 7th CN.

Peripheral Neuropathy – glove, stocking type.

Diabetic Nephropathy – increased frequency of mictruation in the night time.

Autonomic Neuropathy


History of – Sleep apnoea.

Postural Hypotension

Regurgitaion, vomiting, diarrhoea.

Retention of urine

Sweating

CVS involvement – History of HTN, IHD and patient may complaints of chest pain and dyspnoea.

Infections – Burning Mictruation

Candidates In females

Skin Infections like boils, carbuncle.

DKA – History of acute pain abdomen, vomiting, symptoms of dehydration, air hunger.

Regarding Management :-

On Diet control or

On medical line of management whether taking 

oral hypoglycemics 

Insulins – what preparation dosage

Routine urine sugar / blood sugar checkup

History of physical activity and concomitant medical condition.

Past History


History of hospitalization in the past


Drug history and ingestion of toxic metabolites


History of infection in the childhood like mumps 


Food habits

Family History of Diabetes.

CLINICAL EXAMINATION :


I) General Examination :-
 One should not give attention only to ulcer.

Examination from head to toe

Nourishment,

Built – Thin 

Obese

Vitals

PR     
–   Resting Tachycardia 

Beat to beat Variation – absent with deep breath valsalva maneuver.

Arrhythmias

BP
–    Monitoring of blood pressure

Including testing for orthostatic changes

RR 
–   Altered regulation of breathing 


     Urine Output – increased frequency of mictruation


     Temperature – increased during infection

II) Local Examination :

Inspection

Size and Shape – usually small initially then increases and becomes irregular in shape.

Number – Single

Position – can occur any where, more common in foot

Edge – if ulcer is healing – sloping edge is present

Undermined edge – TB

Punched out edge – Gummatous ulcers

Sloping edge – healing or venous ulcers

Raised or Pearly white beaded edge – rodent ulcer

Rolled out edge – squamous cell carcinoma or ulcered Aden carcinoma.

Floor – covered with red granulation tissue – healthy

Covered with pale granulation tissue – slowly healing

Wash leather slough – gummatous ulcer.

Discharge – character, amount, smell

Surrounding area – normal.

Palpation :

Tenderness – slightly tender

Edge and margin – margin – junction between normal epithelium and ulcer.







         Edge – area between margin and floor of ulcer

Base – on which ulcer rests. Diabetic ulcer rest on tendons or bones.

Depth – Moderate

Bleeding

Relation with deeper structures – normal 

Surrounding Skin – normal 

Examination Of Vascular Insufficiency :

Examine Condition of arteries proximal to ulcer

Status of veins

Examination Of Nerve Lesions :

III) Systemic Examination :

CVS :–

Heart rate response during deep breathing


Patients sits quietly and breath deeply at 6 breaths/min. An ECG is recorded during this one minute. The maximum and minimum respiratory rate interval during each breathing cycle is measured and converted into beats/min.

If the difference is  > 15 beats/min. – Normal 



    11 – 15 beats/min. – Borderline 



         < 10 beats/min. – Abnormal 

Heart rate response to change in posture.


Patient lies quietly and will be asked to standup. ECG is recorded throughout. The shortest heart rate interval at or around 15th beat and largest heart rate interval at or around 30th beat after standing are measured.   



If 30 : 15 ratio of heart rate interval is > 1.04 – Normal

to 1.03 – Borderline

     < 1.0 – Abnormal



Indicate involvement of PNS. Standing is low level exercise; PNS tone is with drawn to produce sudden tachyucardic response.


Valsalva Maneuver : 



It consists of forced expiration against a standardized resistance for a specific period of time. Patient blows forcefully into mouthpiece attached to the mercury to maintain 40 mm Hg positions pressure for 15 seconds. Then he releases and breaths quietly for 1 minute. Valsalva ratio is the ratio of largest heart rate interval after the maneuver (reflecting bradycardia) to shortened heart rate interval during maneuver (reflecting tachycardia).





If ratio > 1.20 – Normal





1.11 to 1.19 – Borderline





> 1.0 – Abnormal



This test involves both sympathetic and parasympathetic system.

Blood pressure response to sustained handgrip :



Handgrip is maintained to 30% of maximum voluntary contraction which is determined by dynameter, for as long as upto 5 minutes blood pressure measured 3 times before and at one minute interval during handgrip. The difference between highest diastolic blood pressure during handgrip and mean or diastolic blood pressure before hand grip.

A rise of diastolic blood pressure > 16 mm Hg – Normal






         11 to 15 mm Hg – Borderline






          < 10 mm Hg – Abnormal


R/S – Look for respiratory infection



Assess the air way ( mobility of A-O joint)


P/A – NAD 


CNS – Superficial and deep tendon reflexes


Investigations :

Complete haemogram

Urine Routine – Glucose – Benedicts Test

                     Glucose Oxidase Test


Microscopy –          Albuminurea 


Ketone Bodies –      Rothera’s Test




           Gerhard’s Test


Blood glucose levels – FBS, RBS, HbA1c
Renal Function : BUN, serum creatinine.

Serum Electrolyte

Fundas Examination

CVS : ECG, Echo

RS : CXR

Differential Diagnosis :

A) Traumatic : 
i) Mechanical – dental ulcer of the tongue.




ii) Physical – electrical / X-ray Burn




iii) Chemicals – applications of caustics

B) Ischemic or arterial ulcers – more often seen in older age and are episodes of trauma and infection of the destroyed skin over a limited area of leg or foot.

C) Venous Ulcers – typically situated on the medical aspect of the lower third of lower limb.



– Eczema and pigmentation are often seen around ulcer

Ulcer slightly painful, and the main symptoms are discomfort, unsightliness and discharge.

D) Trophic Ulcer – have punched out edges with slough in the floor. 

– Commonly seen in heel and ball of the foot when the patient is 

ambulatory and on buttock and back when patient is non  nambulatory.

Bed sores and performing ulcers are examples

E) Tropical Ulcer – is callousness towards healing

– Edge is slightly raised and exudes copious serosanguineous 

discharge.

F) Tubercular Ulcers : –



–   Results from bursting of caseous lymphnodes.

Seen in neck, axilla, groin, according to frequency

Painful, edge is thin, reddish blue and undermined.

Pale granulation tissue with scanty serosanguinous discharge in the floor and slight in duration at the base.

TREATMENT OF DIABETES

Medical Management :

Objectives of medical management in a diabetic patient are:

To maintain, adequate plasma insulin levels to present catabolism with ketoacidosis.

To provide glucose intake sufficient to prevent hypoglycemia.

Medical line of treatment includes :

Diet : Low CHO, Low Fat, High Protein diet providing 1800 – 3000 calories/day
Diet plus oral anti-diabetic drugs.
Insulin Control.
Oral anti-diabetic drugs are given :

If diet control is not enough eg in maturity onset type.

If insulin requirement falls below 40 units/day.

If pt is not overweight.

Classification of oral hypoglycemics

	
	Daily Dosage
	Dosage / Day

	I. Sulfonylureas
	
	

	1. Tolbutamide
	0.5 – 3 g
	2 – 3 

	2. Chlopropamide
	0.1 – 0.5 g
	1

	3. Glibenclamide
	5 – 15 g
	1 – 2

	4. Glipizide
	5 – 20 mg
	1 – 2

	5. Gliclazide
	40 – 240 mg
	1 – 2

	6. Glimepride
	1 – 6 mg
	1

	II. Biguanides
	
	

	1. Phenformin
	25 – 150 mg
	1 – 3

	2. Metformin
	0.5 – 2 g
	2 – 4

	III. Meglitinide Analogues
	
	

	1. Repaglinide
	1.5 – 8 mg
	3 – 4

	2. Matelinide
	180 – 480 mg
	3 – 4

	IV. Thiozolidinediones
	
	

	1. Rosiglitazone
	4 – 8 mg
	1 – 2

	2. Pioglitazone
	15 – 45 mg
	1


a) Sulphony1 Ureas – They act by stimulating release of endogenous insulin from Beta cells of pancreas. Functioning Pancreas is needed.

Eg. Chlorpropamide or Diabenese.


100 – 500 mg/day.


Half life 36 hrs.


Maximum action 60 hrs.


Side effects are hypoglycemia, jaundice, nausea, vomiting, rash, metallic taste, unpleasant flushing of face after alcohol.

Tolbutamide or Rastinon.


1 gm B.D.

Glibenclamide or Daonil.


5 mg twice or thrice a day before food.

Acetohexamide,


Glipizide, Sulphony1 ureas are not given in obese patients since they increase the apetite and increase the weight further.

Drugs like alcohol, beta blockers may ppt hypoglycemia along with sullphony1 ureas. They have teratogenic effect, not given in pregnancy.

b) Biguanides – They act by increasing peripheral utilization of the glucose and they reduce the action of insulin antagonists.

Eg. Metformin 0.5 – 1 gm.

Phenformin or DBI capsule 25 mg.



DBI – TD capsule 50,100,250 mg.

Side effects like lactic acidosis, nausea, vomiting.

Given in obese pts, along with mild dose of Sulphony lureas.

Alone are not given, they themselves do not produce hypoglycemia. 

Type I DM : Needs insulin. There are 3 models


1. Conventional Regime:

Mix of intermediate / long acting insulin + short acting 1 to 3 times a day.
Fixed Ratio
Mixed – Split dose regime
Sliding scale regime
2. Intensive insulin regime – Basat – Bolus Dose Regime


1 or 2 long/intermediate insulin injection to provide basal needs; additionally, short acting Insulin to cover each meals as often as needed. While basal insulin is needed to suppress hepatic glucose production and prevent ketosis, bolus insulin is only needed when a meal is consumed. The same principle applies in the management of diabetes in the perioperative period recommended in all type ID, those type II DM who are not well controlled by oral drugs, GDM, patients in critical areas (ICU).

The goals of intensive diabetes treatment are :--

A fasting and pre-meal blood glucose level of 90 – 130 mg/dL

A postpandial glucose level of 120 – 180 mg/dL

A bedtime glucose level of 110 – 150 mg/dL, and 

A glycate hemoglobin level (HbA1c) a measure of the average blood glucose over three months of less than 6.5%.

3. Insulin pump CSII provides basal insulin needs as also boluses as needed.

PRINCIPLES OF PERIOPERATIVE MANAGEMENT :

Principal goal is the management of anesthesia for diabetic patient is to mimic normal metabolism as closely as possible by avoiding hypiglycemia, ketoacidosis & electrolyse disturbances

Hypoglycemia is prevented by adequate suppy of exogenous glucose. Hyperglycemia associated with ketoacidosis dehydration and electrolyte abnormalities  are prevented by administration of exogenous insulin.

Surgery itself should be scheduled early in the day, to limit the duration of preoperative fasting.

Blood glucose should be monitored before and immediately after surgery in all patients. In major surgeries should have hourly glucose monitoring during and immediately following surgery.

There should be a 1 hour overlap between stopping IV insulin and reinstituting SC insulin.

It is recommended that blood sugar is maintained between 120 – 180 mg/dl.

Delay majors surgery if possible

HbAIC – > 9% ( It should be < 7.5%)

FBS – > 180 mg/dl

PPBS –  230 mg/dl

Aggressively treat conditions like infection, hypovolemia and shock.

Proper positioning of the patient : care of the heels / elbows / other pressure areas to prevent compression neuropathy.

Perioperative Management fo DM Type I :

DM Type 1 need insulin in both minor and major operation.

In minor surgical procedure – when meals are likely to be resumed immediately after or on the same day of the surgical procedure, temporary disconnection of the premeal  insulin and continued use of the basal insulin is recommended.

Major Surgeries – Long acting insulin can be discontinued 1-2 days before and glucose levels can be stabilized with a regimen of intermediate insulin mixed with short acting insulin or short acting insulin before every meal.

There are 2 routes for administration of insulin

Insulin Infusion :

Glucose – insulin infusion is superior to intermittent IV insulin bolus. Half life of IV push insulin – 5-10 min when treated with insulin infusion.

We should monitored blood glucose every hourly.

Adjust insulin infusion rate based on the response.

Methods of insulin infusion :

main methods of insulin delivery have been used

GIK regimen

 Variable insulin infusion.

1) GIK Regimen – is efficient, safe and effective in many patients, but does not permit selective adjustment of insulin delivery without changing the bag.

· Add 50 units of regular insulin in 500 ml of NS ( 1 unit / hr)

· Initiate IV infusion at 0.5 – 1 unit/hr

· Measure blood glucose concentration as necessary ( every 1 – 2 hrs) & adjust glucose infusion rate accordingly. 



    < 80 mg/dl – Turn IV infusion off fore 30 min administer 25 ml of 50% glucose remeasure the blood glucose cone – 30 min. 

  80 – 120 mg/dl - ( insulin infusion rate by 0.3 unit/hours.
           120 – 80 mg/dl – No chance




           180 – 220 mg/dl -( infusion by 0.30/hours



    >220 mg/dl - ( by 0.50/hours.

· Provide sufficient glucose (5 – 10g/hrs)

· K+ (2 – 4 mg/l)

Variable insulin infusion :–


· Initial insulin infusion rate can be estimated between ½ - ¾ th of the pts total daily infusion insulin dose expressed as unit/hrs.

· If regular insulin is part of the morning schedule, the intermediate acting insulin dose may be ( by 0.5 units for each unit of regular insulin.

· Patients treated with oral ant diabetic agents who require peri operative insulin infusion, as well as insulin – treated type 2 diabetic patients can be given as initial infusion rate of 12 units/hrs.

In the both methods, adequate glucose should be provided to prevent catabolism, starvation ketosis, & insulin – induced hypoglycemia. Duration of insulin infusion depends on the clinical status of patient. The infusion should be continued post  opp–unit oral intake is established after which the usual diabetes treatment can be resumed. It is prudent to give the first sc dose of insulin 30 – 60 min before disconnecting the IV line.

Sliding Scale Insuline :
· This approach should generally be used short term & the patient snitched to fixed dose regimen prior to discharge patients on crid dosing with, often use sliding scale long term & make adjustments of their own on a frequent basis.

· Sliding scale insulin regimens that do not take into considerations the insulin sensitivity of the subjects will result in either over or under treatment leading to hyp/hyperglycemia.

TYPE II DM :

· In the pre operative period decisions have to be made about discontinuing oral medications & in determining the dose & type of insulin to be administered.

· Patients on oral medications only & the surgical procedure & recovery are short; stop there drugs pre opp & assume one patients cant  eat consistently.

· When surgical procedure is likely to last longer & recorvery is more prolonged; oral medications should be discontinued 1 or 2 days before surgery 2 insulin treatment is instituted.

· Individuals with type 2 DM who are on 2 or more insulin injects daily will follow the same as type 1 DM. The dose of insulin is generally higher in subjects with type 2 DM because of insulin resistance.

The patients undergoing major surgery & those units poorly controlled type 2 DM is IV insulin infusion, with glucose; using one of two standard regimens.

PREMEDICATION :


No ideal pre medication and aim is to avoid sympathetic stimulation and reduce stress.

NBM for 6 hrs.

Tab diazepam 10 mg. in the previous night.

Prokinetic drugs – tab cisapride previous night.

Analgesics – morphine /pethidine along with phenargan given 1 hr before surgery.

Inj. metoclopramide 10 mg i.v. with inj. rantac 50 mg i.v. 1 hr before surgery.

Chart any pre-existing never damage before performing blocks.

If there is autonomic involvement administer all drugs slowly.

Early morning FBS, Sr. electrolytes

MONITORING :

· Pulse Rate

· Blood Pressure

· Spo2
· ECG

· Periodic blood sugar estimation every hourly

CHOICE OF ANAESTHESIA :


Technique which we use should reduce the duration and severity of the factors which complicate the metabolic derangement of diabetic patients.

1. Regional Anaesthesia 


Advantages :

a. Patient will be conscious, so intra operative hypoglycemia or MI can be detected.

b. These patients are prone for sleep apnoea and stiff joint syndrome.  So in these patient intubation will be difficult. 

c. Chances of aspiration are very less as patient is conscious and airway reflexes are intact. 

d. There is increased venous pooling so chances of DVT is less.

e. DM patients are commonly associated with respiratory infections. So regional techniques helps in patients with pneumonia and COPD etc.

f. Spinal anaesthesia suppress the hyperglycemic response to surgery and trauma.

g. Patient effort dependent pulmonary function tests (FEV1, PEFR, TLC) are unaltered following regional anaesthesia.

Disvantages :

a. With RA there is poor control over homodynamics

b. If the patient is having automatic neuropathy they are prone for sudden hypotension and cardio respiratory arrest.

c. Increased incidence of infection like meningitis, epidural abscess.

d. Increase incidence of peripheral neuropathies is a consideration when choosing regional anaesthesia as a choice.

2. General Anaesthesia :



Induction can be done with intravenous agents like thiopentone, propofol etc., these agents virtually have no effect on blood sugar level except ketamine. 



Relaxant depolarizing muscle relaxant, scoline can be used even though it rises the plasma catecholamine levels due to stimulation of post ganglionic nicotinic receptors. As non depolarizing muscle relaxant like vecuronium has no significant effect on blood glucose levels can be used safely. 



Intubation – intubation should be smooth. Rapid sequence intubation may be required as they are considered as full stomach. There is increased incidence of difficult intubation as patient may have stiff joint syndrome.

Cuffed endotracheal tube is used to prevent aspiration in patient with autoniomic neuropathy.

Maintenance :

N2o-don’t have any effect on blood sugar level so can be used 

Volatile anaesthetics-Halothane, enflurane can be used even though they slightly increase the blood sugar level.

Reversal-inj. Neostigmine + inj. Atropine/glycop.

Fluids :

Normal saline, dextrose containing solutions can be used.

RL – avoided as it increase risk of lactic acidosis.

ANTICIPATED NEWER TREATMENTS OF DIABETES :

1) At least 4 major changes incase for diabetic patients have been made it to clinical trial stage.

2) Implanted (like a pacemaker) glucose analyses with electronic transmission to surface (watch) monitor.

3) A glucagons – like peptide receptor antagonist rules as GIP-1.

4) New islet transplantation medication that makes islet cell transplants much more successful and rejections medication has hazardous.

5) Medications such a INGAP peptide, which may case re-growth of normally functioning islet cells (needing transplantation.).

Surgical Management of Diabetic Foot :

· Diabetes commonly affects foot and can lead to devastating complications, including amputation. DM is most common cause of neuropathy leading to loss of protective sensation on the plantar aspect of the foot.
· Combination of deformity with a lack of protective sensation leads to pressure ulceration and necrosis and infection. This can develop into osteomyelitis and often required bony resection or amputation.
· Patients with neuropathy should be treated with protective shoes, consisting of a soft arthoses and accommodative shoes with a soft leather. Upper pressure relief may be obtained with bracing and shoe modification.
· Goals of surgery are resection of bony prominence, as well as restoration of normal foot architecture. 
· Revascularization procedures are indicated whenever ulceration occurs in the presence of significant arterial disease.
· In absence of arterial disease, local wound care, avoidance of repetitive trauma, use of specially fitted shoes are appropriate.
· Amputation is necessary when disease is limited to most distal vessels or when gangrenous changes have progressed despite apparently adequate arterial supply.
· Minor resections including digital amputations, trans metatarsal amputations; or creative, unnamed resections involving variable portions of foot may be appropriates in the diabetic.

· The presence of palpable dorsalis pedis or posterior tibial pulse is an excellent predictor of healing and debridement and amputations should be conservative in this setting.

· Recently myocutaneous free flaps have been of value is covering seemingly insurmountable exposure of subcutaneous tissue and bone.

· In general, latissimus dorsi or rectus abdominus muscle has been utilized, basing the inflow on a patient tibial artery or veins bypass graft.

· Sepsis due to diabetic foot infections demands urgent treatment.

· Control of hyperglycemia, drainage of prevalent collections, debridement  and rapid institution of broad – spectrum antibiotic therapy are important initial interventions.

· Arterial reconstructive procedures are performed after septic process has been controlled, minimizing the risk of graft infection by avoidance of prosthetic conduits.

Other Points :

Anaesthetic Considerations :



Anesthesiologists should consider the following issues, based on experience while anaesthetizing a diabetic patient.

1) There is a greater that average risk that the patient will have coronary aretery disease and renal impairment and preoperative assessment should establish CVS and renal status. Patient’s with microalbuminaria, avoid  nephrotoxic drugs.

2) Abnormal values indicating autonomic neuropathy will give warning of adverse haemodynamic events and impaired responses to physiologic stresses. 

3) Preoperative regular diabetic medication has been discontinued.

4) Patient may be difficult to intubate, patients with an abnormal ‘prayer sign’ (inability to approximate palmar surfaces of fingers may have ‘stiff joint’ syndrome and should undergo detailed assessment of atlantoccipital mobility.

5) Diabetic autonomic neuropathy may also case GIT problems such as disordered esophagelal motility, gastroparesis, hyperacidity (all increases gastric reflex dewing anaesthesia).

6) Its prudent to avoid Hartmann’s or other lactate containing solutions since they may provoke hyperglycemia in both type 1 and 2 diabetic patients.

7) Since these patients are less able ot metabolise lipit emulsions, caution should be taken when considering use of drugs in lipid emulsion form.




Prolonged infusions of propofol may carry increased risk of hyperlipidemia.
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2. History :

3. Type, duration of DM, involvement of other organs, treatment history

4. Ischaemic heart disease, work up, latest recommendation of drugs

2. Clinical Examination 


Evaluation of a patient clinically, sign of autonomic neuropathy.

3. Investigations


1. Haemoglobin and relevance


2. Transfusion trigger recommend


3. Assessment of glycaemic control


4. Glycosylated haemoglobin and its relevance

4. Differential Diagnosis


ECG differentiate between significant non significant changes when to ask for cardiology consult.

5. Non-Sugical Management


Ability to read X-ray

6. Surgical Management 


Clinical Relevance of all surgical procedures


Basics of Fibreoptic bronchoscopy

7. Any Other


Nill…….
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Hypertension is one of the most common world wide disease afflicting humans. Hypertension is the most important modifiable risk factor for coronary heart disease ( the leading cause of death in North America), stroke (the third leading cause), congestive hearth failure, end-stage renal disease, and peripheral vascular disease.

The following table explains the definition of normal and abnormal blood pressure :

	Condition
	Systolic Blood Pressure 
	  Diastolic Blood Pressure

	Normal †
	Less Than 120
	Less Than 80

	Pre-hypertension
	120 to 139
	80 to 89

	Stage 1 hypertension
	140 to 159
	90 to 99

	Stage 2 hypertension
	160 or higher
	100 or higher


The Seventh Report of the joint National Committee  on Prevention, Detection, Evaluation and Treatment of High Blood Pressure provides an evidence – based approach to the prevention and management of hypertension.

  
Hypertension may be either essential or secondary. Essential hypertension is diagnosed in the absence of an identifiable secondary cause. Approximately 95% of American adults have essential hypertension, while secondary hypertension accounts for fewer than 5% of the cases.

History :


High blood pressure may cause any of the following :

· Fatigue 
· Confusion
· Nausea or upset stomach
· Vision changes or problems
· Excessive sweating 
· Paleness or redness of skin
· Nosebleeds
· Anxiety or nervousness
· Strong, fast or obviously irregular heartbeat (palpitations)
· Ringing or buzzing in ears
· Importance
· Headache & Dizziness
Race :


Blacks have higher prevalence and incidence of hypertension than whites 20.6% in Mexican Americans and 23.3% in non – Hispanic whites.

Sex :


The age-adjusted prevalence of hypertension







Men



Women

African Americans



34%



23.2%

Whites




25.4%



21%

Mexican Americans



31%



21.6%

Prevalence of hypertension in NHANES III in people aged 18-49 years


12% for white men.


5% for white women.

However, the age-related blood pressure rise for women exceeds that of men.

Age :


Progressive rise in blood pressure with increasing age in all sex and race groups. Age – Specific prevalence 

· 18-29 yrs.

-
3.3% in white men

· 30-39 yrs.

-
13.2%

· 40-49 yrs.

-
22%

· 60-74 yrs.

- 
51%

Detailed history should extract the following information :

Extent of target organ damage

· Cardiovascular System
· Renal
· Eyes
· CNS
Assessment of patients cardiovascular risk status

· Hypercholesterolemia,
· Diabetes Mellitus
· Tobacco Use (including chewing tobacco)
· Obesity
· Addiction
· Lifestyle/Physical inactivity
· Family History
Exclusion of secondary causes of hypertension

· Coarctation of the aorta
· Chronic renal disease
· Renovascular disease
· Glomerulonephritis
· Pheochromocytoma
· Primary adosteronism
· Cushing’s syndrome
· Intracranial lesions
· Estrogens/oral contraceptives, steroidal & NSAIDS, nasal decongestants, appetite suppressants, and the tricyclic antidepressants.
· Excessive alcohol intake.
History Of:

· Over the counter medication use, antihypertensive medication trials.

· Known renal disease, abdominal masses, anemia, and urochrome pigmentation.

· Sweating, labile hypertension, and palpitations suggests the diagnosis of pheochromocytoma.

· Cold or heat tolerance, sweating , lack of energy, an bradycardia or tachycardia may indicate hypothyroidism or hyperthyroidism.

· Weakness suggests hyperaldosteronism. Abdominal bruit suggests the possibility of renal artery stenosis. Absence of femoral pulses suggests coarctation of aorta.

· Kidney stones raise thepossibility of hyperparathyroidism. The presence of papilledema and other neurological signs raises the possibility of increased intracranial pressure.

· Drug ingestion, including oral contraceptive, licorice, and sympathomimetics, should be obtained.

· Addiction – Smoking, Alcohol, other drugs.

Physical Examination :


An accurate measurement of blood pressure is the key to diagnosis.


Several determination should be made over a period of several weeks.

The blood pressure should be taken with the subject seated and relaxed , and with the arms suitably bared.

Avoid extraneous factors that may alter the blood pressure, such as:

· recent smoking or eating 

· anxiety

· exertion

· cold

· medications (estrogens, steroids, adrenergic drugs, etc.)

· bladder distension.

Avoid sources of error, such as :

· improper cuff size 

· improper placement of cuff

· inaccurate manometer

· variations due to arrhythmias.

· average of 3 blood pressure readings taken 2 minutes apart 

· supine and sitting positions

· auscultating with the bell of the stethoscope

· both arms and in one  leg

· The common practice is to document phase V (a disappearance of all sounds) of Korotkoff sounds as the diastolic pressure.

· Palpation of all peripheral pulses should be performed.

· Look for renal artery bruit over the upper abdomen; the presence of a unilateral bruit with both a systolic and diastolic component suggests renal artery stenosis.

· Examination of neck for thyroid enlargement, bruits, distended veins

· Examination of the lungs.

· Examination of the heart for increased rate, size, precordial heaves, rhythm, gallops, murmurs.

· Examination of abdomen for enlarged kidneys, masses, aortic dilatation, bruits.

· Examination of extremities for edema.

· Neurological assessment 

· Careful cardiac examination to evaluate signs of LVH

· Displacement of apex

· a sustained and enlarged apical impulse presence of an S4
· Tambour S2 occasionally (with aortic root dilatation)

Differential Diagnosis :


Adrenal Adenoma


Aortic Coarctation


Aortic Dissection


Apnea, Sleep


Atherosclerosis


Atherosclerotic Disease of the Carotid Artery


Cardiomyopathy, Cocaine


Cardiomyopathy, Hypertrophic


Hyperaldosteronism, Primary


Hypertension


Hypertension and Pregnancy


Hypertension, Malignant


Hypertensive Heart Disease


Hyperthyroidism


Obstructive Sleep Apnea – Hypopnea Syndrome

Pheochromocytoma

Renal Artery Stenosis

Investigations :

· Unless a secondary cause for hypertension is suspected, only the following routine laboratory studies should be performed :

· CBC count

· serum electrolytes

· serum creatinine

· serum glucose

· uric acid

· urinalysis

· Lipid profile (total cholesterol, low-density lipoprotein [LDL] and high-density lipoprotein [HDL], and triglycerides)

· Additional tests described below are indicated when specific clinical situations warrant further investigation.
· Microalbuminuria
· early indication of hypertensive nephrosclerosis
· marker for high risk of cardiovascular morbidity & mortality.
· Type 1 diabetics should be screened for microalbuminuria.
Plasma rennin activity (PRA)


To detect evidence of primary hyperaldosteronism


Low rennin confirm the diagnosis of primary hyperaldosteronism

· Thyroid profile – T3, T4, TSH levels

· Electrocardiogram

· Chest X-Ray for heart size, lung status

Imaging Studies :


Echocardiography : The limited echocardiography

· Detect LVH

· Evaluate for  end organ damage in a patient with borderline high blood pressure

Imaging Studies For Renovascular stenosis :

· If the history suggests renal artery stenosis

· and a corrective procedure is considered

For Secondary Cause of hypertension


Renovascular hypertension : Causes

· Atherosclerosis

· Fibromuscular Dysplasia

· Coarctation of the aorta

· Embolic renal artery occlusion

· Aneurysm of the renal artery

· Diffuse arteritis

· More common in the white population (18%) than the black population (9%).

Work up for the patient :

· Digital subtraction angiography (DSA)

· Radiosotope renogram

· Renal arteriography

· Duplex ultrasonography

· Renography using iodohippurate sodium I 131 or technetium TC 99m diethyllenetriamine pentaacetic acid

Pheochromocytoma :

· 0.1% individuals with hypertension may have these lesions.

· 80-90% of pheochromocytomas are found in one or both adrenal glands.

· Symptoms include : headache, sweating or palpitatons

· Hypertension may be sustained or paroxysmal

· Nervousness, nauseas, vomiting, weight loss and funduscopic changes of hypertension

· Headaches are paroxysmal, throbbing and bilateral

· Sweating is quite profuse and generalized

· Palpitations are due to the concomitant tachycardia.

Workup

· Measurement of urinary catecholamines and their metabolites.

· Urinary excretion of metanephrine, normetanephrine, free catecholoamines, and valnillymandelic acid (VMA)

· Abdominal CT to localize the tumor

MIneralocorticoid-induced hypertension :

· Excessive production of aldosterone

· Renal sodium retention, kaliuresis, hypokalemia and hypochlremic metabolic alkalosis are the common manifestations

Oral contaraceptive-associated hypertension :

· 5% of women prescribe oral contraceptives may develop abates within 6 months of discontinuation
ANAESTHETIC MANAGEMENT

Aim of preoperative evaluation :

· To bring the patient to normotensive level
· To minimize intra/post operative complications
· To minimize intra/post operative fluctuations of blood pressure
Preoperative preparation :

· Antihypertensive drugs

· Psychological preparation

· Use of sedatives

· Decrease sodium intake

· Adequate rest

· To continue treatment till the day of surgery

· Preoperative night sedation

· On the day of surgery : to take the morning dose of antihypertensive/anxiolytic at least 3 hrs. prior to surgery

Consent :

· Informed consent must be taken
· Types of consent
· Who can sign consent
· Application of CPA
Physical Status :

· ASA Grading, APACHE I, APACHE II Grading 

· NYHA Grading 

· General physical/systemic examination

· How to measure blood pressure 

· Various methods to measure blood pressure

· Bed side evaluation tests

· Physical status / cardio respiratory status

Premedication Drugs :

· Classification – premedication drugs & antihypertensive
· Dosages
· Indications/contraindications
· Specific therapy for hypertension
Anaesthetic Management : 

· Techniques of choice 
· Deciding factors
· Regional – spinal /epidural
· Local
· General Anaesthesia
· TIVA
ASA Grading of the patient ;

· Degree and duration of hypertension
· Type and duration of Hypertension
· Associated organ involvement
· Associated complications
Anaesthetic agent of choice :

· I/V induction agents – classification, dosage schedule, indication / contraindications
· Relaxant of choice – reasons
· Analgesic / inhalational agents
Recovery from Anaesthesia :

· Recovery scoring classification 

· Recovery room monitoring, records

When and how to extubate : details

Complications likely to be faced :

· Intra-operative
· Postoperative
Immediate / Delayed

Post operative Analgesia :

· Drugs of choice
· Techniques of choice
Monitoring :

· Invasive / Non-invasive

Investigations : 

· Routine – Hemoglobin, BT, CT

· Special – FBS, ECG, ELECTROLYTES, BUN, CHEST, X-Ray

· Specific – VMA, ECHO, LIVER FUNCTION TESTS, CHATECHOLAMINES, THYROID PROFILE, TMT, TEE

DISCUSSION OF CASE :

· Classification of Hypertension 
· Classification of antihypertensive drugs, dosages indications / contraindications
· Pathophysiology of Hypertension
· Pathogenesis and regulation of blood pressure
· Pathogenesis of target organ damage
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HISTORY:



H/O – INJURY AFTER FALL:-

· T.B.

· Poliomyelitis

· Neurofibromatosis

· Dysautonomia

· Duchenne Muscular Dystrophy

FAMILY H/O – Malignant Hyperpyrexia as it is more common in pts. with KYPHOSEOLIOIS.

CLINICAL EXAM :



LOOK FOR SIGNS & SYMPTOMS OF:--

· Restrictive Lung Disease

· Pulmonary Hypertension

· Congenital Heart Disease

· Airway Abnormalities

· Preexisting Neurological Deficit

INVESTIGATIONS: 

A U BASIC INVESTIGATIONS :-

· Haemogram, Urine Exam

· X – Ray Chest, Neck

· LFT, KFT

· Special Inv. :-

· Pulmonary Function Test

· 2-D echo to exclude cong. H.D.

NON – SURGICAL MANAGEMENT: 

· Treatment of underlying infection as these pts. are more prone to chest info.

· Treatment of Tuberculosis (acting)

· Prolactic antibiotics, bronchodilators

· Breathing exercise & Yoga

· Chest Physiotherapy

ANAESTHETIC MANAGEMENT: 


It should lie considered under following headings:-

· Proper Preoperative preparation

· Intra operative positioning

· Spinal Cord Monitoring

· Minimizing Blood Loss

· Post Operative respiratory case

· Intra operating particular attention should be focused on positioning of neck, arms & eyes to protest  pressure points adequately, particularly if hypotension ANAES. is to be used in longer surgical  procedures.

· Reassessment of pts. positioning is advisable or regular & pertinent intervals.

ANAESTHETIC MANAGEMENT: 



General Anaesthesia  with :-

· Nitrous Oxide: Narcotic, relaxant technique (Best for awake up list).

· Nitrous Oxide: Inhalation: relaxant technique 

· T I V A   

· Anaesthetic problems of prone position should be considered in intra operative period.

MONITORING:

· B.P. Pulse, SpO2 , temp, Etco2
· Urine Output

· Blood Loss

· Special – somatosemsoxy evoked potential 

· Wake up list

CONSERVATION OF BLOOD RESOURCES:

· Major Blood Loss Is Expected

· Autologus Blood Donation 3 To 4 Units

· Intra Operative Haemodilution  

· Use Of Cell Sores

· Induced Hypotension

· Arrange For Necessary Homologous Blood

· Antifilerinolytic Agent Such As Aprotinin Reduce Blood Loss Intra Operating

POST OPERATIVE MANAGEMENT: 

4. Care of Pressure points

5. Rentilatory support at least up to 24hrs.

6. Pain management : 

i. epidural (continuous) analysis

ii. intra threat narcotics

iii. Hyponatremia can occur in post operation period due to inappropriate anti diuretic hormone reaction should be treated properly.

iv. Physiotherapy & breathing exercises.



ANEMIA





Complete blood count Reticulocyte count





Retic index < 3





Retic index < 2				





Hemolysis/Hemorrhage





Red cell Morphology





 Acute Blood Loss


Intravascular Hemolysis


Metabolic Defect


Membrane abnormality


Hemoglobinopathy


Autoimmune defect


Fragmentation Hemolysis





Microcytic or Macrocytic





Normoccytic Normochromic			





Maturation Disorder





Hypoproliferative





 - Cytoplasmic defects


 - Fe deficiency 


 - Thalassemia


 - Sideroblastic anemia


Nuclear Defects


	Folate deficiency


	Vit B�12 deficiency


	Drug toxicity


	Refractory anemia








 - Marrow Damage


 - Infiltration / fibrosis


 - Aplasia


 - Fe deficiency





Reduced Stimulation


	Inflammation


	Metabolic Defect


	Renal disease
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