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1. Preamble & Professional Assessment Specifications

The Final Year Surgery and Allied Clerkship under the National University of Medical Sciences (NUMS) rules

is structured to transform theoretical anatomical insight into perioperative reasoning and procedural precision.

Surgical trainees are prepared to recognize acute critical conditions, formulate valid emergency resuscitations,

and coordinate operative indications with clinical safety parameters.

Academic Contact Volume Mapping

Surgery  and Allied  fields  carry  a  core  weight  equal  to  Internal  Medicine,  demanding  a  high  baseline  of

practical immersion:

Total Clinical Contact Duration: 600 Hours across designated teaching units.

Clerkship Rotation Block: 12 Weeks of interactive inpatient ward rounds, operative scrubbing,

emergency trauma triage, and outpatient clinics.

Minimum Mandatory Attendance: 75% in all practical deployments is required to qualify for the final

assessment.

Annual Professional Examination Matrix (Surgery)

The annual exit exam constitutes a total value of 600 Marks, divided into equal components testing written

theoretical knowledge and real-time clinical competence:

Examination

Component

Sub-Module Assessment Tools Included Marks

Weighting

Written Theory

Paper I

Multiple Choice Questions (MCQs) & Short Essay Questions

(SEQs): General Surgery principles, fluid balance, shock, burns,

oncology, and systemic pathologies.

150 Marks

(incl. 30 IA)

Written Theory

Paper II

MCQs & SEQs: Systemic Gastrointestinal Surgery, Breast and

Endocrine, and Allied Specialties (Orthopedics, Urology,

Neurosurgery).

150 Marks

(incl. 30 IA)

Practical Clinical

Examination

Long Case Presentations (focused history, detailed physical exam,

clinical synthesis) and dynamic Short Cases (targeted local

pathology examination).

150 Marks

(incl. 30 IA)

Objective

Structured OSCE

Observed clinical skills check, unobserved static stations (data

interpretation, instruments, X-rays, surgical pathology specimens,

anatomy models).

150 Marks

(incl. 30 IA)

• 

• 

• 
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Critical Passing Threshold: Candidates must secure a minimum of 50% in the written theory aggregate and

a separate 50% across the combined practical and OSCE structures to pass the discipline. 
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2. Perioperative Care, Fluid Metabolism & Surgical Nutrition

Surgical  success  depends  heavily  on  physiological  stabilization  before,  during,  and  after  an  operation.

Managing fluid balance and structural metabolic responses prevents systemic organ dysfunction.

Metabolic Response to Surgical Trauma

Tissue injury from incisions activates the neuroendocrine system, causing a systemic response designed to

maintain circulating volume and mobilize energy substrates. This process occurs in two phases:

The Ebb Phase: Occurs within the first 24 hours post-injury. Characterized by reduced metabolic rate,

hypothermia, vasoconstriction, and a drop in cardiac output driven by sympathetic activation.

The Flow Phase: Divided into the catabolic stage (days 1–10) featuring accelerated hypermetabolism,

insulin resistance, protein catabolism, and negative nitrogen balance, followed by an anabolic stage

focused on tissue repair.

Fluid and Electrolyte Management Framework

Proper fluid management requires calculating baseline maintenance needs alongside correcting pre-existing

deficits or active surgical losses:

ext{Maintenance fluid requirements} �p�prox 30-35 ext{ mL/kg/day}

The standard adult  daily baseline requires approximately  2-3 ext{  Liters} of  water,  1-2 ext{  mmol/kg/day} of

Sodium ( ext{Na}^{+}), and  1 ext{ mmol/kg/day} of Potassium ( ext{K}^{+}). In surgical states involving third-

space fluid accumulation (such as bowel obstructions or peritonitis), crystalloids matching extracellular fluid

tonicity (Lactated Ringer's or 0.9% Normal Saline) must be aggressively infused to preserve organ perfusion.

Nutritional Optimization Protocol

Severe malnutrition impairs wound healing, reduces immune function, and increases post-operative mortality.

Pre-operative nutritional assessment relies on serum albumin levels (<30 ext{ g/L} indicates high risk) and

unintentional loss of more than 10% of body mass. The enteral route is always preferred to maintain the

mucosal gut barrier; Total Parenteral Nutrition (TPN) via a central venous line is reserved for patients with a

non-functional or inaccessible gastrointestinal tract.

Electrolyte

Abnormality

Etiological Factors in

Surgery

Electrocardiogram (ECG)

Signs

First-Line Management

Protocol

Hyperkalemia (

ext{K}^{+} > 5.5

ext{ mEq/L})

Acute kidney injury, crush

injuries, tissue necrosis,

Tall, peaked T waves,

flattened P waves, and

IV Calcium Gluconate

(10% solution, 10 ext{ mL})

to stabilize the

1. 

2. 
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Electrolyte

Abnormality

Etiological Factors in

Surgery

Electrocardiogram (ECG)

Signs

First-Line Management

Protocol

or excessive

supplementation.

widening of the QRS

complex.

myocardium, followed by

IV insulin with dextrose.

Hypokalemia (

ext{K}^{+} < 3.5

ext{ mEq/L})

Prolonged nasogastric

suction, severe vomiting,

or heavy diuretic use.

Flattened T waves, ST-

segment depression, and

the appearance of prominent

U waves.

Intravenous potassium

chloride infusion; rate must

strictly not exceed 10 ext{

mEq/hour} via a peripheral

line.
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3. Hemostasis, Surgical Shock & Blood Transfusion Protocols

Early  identification  and  management  of  surgical  shock  and  bleeding  disorders  are  critical  to  preventing

systemic hypoperfusion and multiorgan dysfunction.

Classification and Pathophysiology of Shock States

Shock is defined as systemic tissue hypoperfusion leading to cellular hypoxia and metabolic dysfunction. It is

classified into four primary etiological categories:

Hypovolemic Shock: Driven by acute blood or fluid loss (such as hemorrhagic trauma or severe thermal

injuries), leading to low central venous pressures, compensatory tachycardia, systemic vasoconstriction,

and reduced cardiac output.

Cardiogenic Shock: Caused by a primary failure of the myocardial pump (e.g., perioperative myocardial

infarction or severe arrhythmias), resulting in elevated filling pressures and systemic hypoperfusion.

Obstructive Shock: Resulting from physical barriers to cardiac filling or outflow (such as tension

pneumothorax or cardiac tamponade), presenting with distended neck veins and rapid circulatory

collapse.

Distributive (Septic/Anaphylactic) Shock: Driven by systemic vasodilation and endothelial dysfunction,

presenting in early stages with warm extremities and an elevated cardiac output due to low systemic

vascular resistance.

Advanced Hemorrhage Classification Matrix

The Advanced Trauma Life Support (ATLS) framework categorizes acute blood loss into four distinct stages

based on a 70 ext{ kg} baseline adult parameter:

Clinical

Parameter

Marker

Class I

Hemorrhage

Class II

Hemorrhage

Class III

Hemorrhage

Class IV

Hemorrhage

Estimated

Volume Loss

Up to 750 mL (<

15\%)

750 – 1500 mL (15

– 30%)

1500 – 2000 mL

(30 – 40%)

Exceeds 2000 mL

(> 40\%)

Heart Rate

Tracking

Normal (< 100 ext{

b�pm})

Elevated (> 100 ext{

b�pm})

Marked (> 120 ext{

b�pm})

Critical (> 140 ext{

b�pm})

Systemic Blood

Pressure

Maintained /

Normal

Maintained /

Normal

Decreased /

Hypotension

Severely Depressed

Urine Output

Volume

> 30 ext{ mL/hour} 20 – 30 mL/hour 5 – 15 mL/hour Negligible / Anuria

• 

• 

• 

• 
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Clinical

Parameter

Marker

Class I

Hemorrhage

Class II

Hemorrhage

Class III

Hemorrhage

Class IV

Hemorrhage

Initial Fluid

Selection

Crystalloid

Resuscitation

Crystalloid Infusion Crystalloid + Blood

Products

Massive Transfusion

Protocol

Massive Transfusion Protocol (MTP)

A massive transfusion is defined as the replacement of a patient's total blood volume within 24 hours, or the

transfusion of more than 4 units of packed red blood cells within 1 hour. To prevent the lethal triad of trauma

(hypothermia, metabolic acidosis, and coagulopathy), blood components must be administered in a balanced

ratio:

ext{Target Balanced Blood Com�ponent De�ployment Ratio} = 1 ext{ PRBC} : 1 ext{ FFP} : 1 ext{ Platelets

Pack}

Critical Monitoring Rule: Rapid transfusion of cold stored blood can chelate systemic calcium due to the

presence of citrate preservatives. Monitor for hypocalcemia and evaluate the patient's temperature to prevent

hypothermia-induced coagulopathy. 
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4. Wound Healing, Surgical Infections & Post-Operative Fever

Blueprint

Understanding wound classification and treating surgical site complications are essential for reducing post-

operative morbidity and short-term readmissions.

Phases of Wound Healing

Wound healing progresses through three sequential, overlapping phases:

Inflammatory Phase (Days 1–4): Initiated by platelet aggregation and fibrin clot formation, followed by

neutrophil and macrophage infiltration to clear cellular debris and pathogens.

Proliferative Phase (Days 3–21): Characterized by fibroblast proliferation, collagen deposition,

angiogenesis, and epithelialization, which helps form granulation tissue.

Remodeling Phase (Day 21 to 1 Year): Involves the cross-linking and reorganization of type III collagen

into stronger type I collagen, recovering up to 80% of original tissue tensile strength.

Surgical Wound Classification Matrix

Wounds  are  classified  based  on  the  level  of  microbial  contamination,  which  determines  the  need  for

prophylactic perioperative antibiotics:

Category Type Clinical Operative Parameters & Core Definitions Infection

Risk

Clean (Class I) Uninfected operative wounds without inflammation; the respiratory,

alimentary, genital, or uninfected urinary tracts are not entered. Closed

primarily.

< 2\%

Clean-Contaminated

(Class II)

Operative wounds where the respiratory, alimentary, genital, or urinary

tracts are entered under controlled conditions without unusual

contamination.

2 – 10%

Contaminated

(Class III)

Open, fresh, accidental wounds. Operations with major breaks in

sterile technique or gross spillage from the gastrointestinal tract.

10 – 20%

Dirty-Infected (Class

IV)

Old accidental wounds with retained necrotic tissue or involving

existing clinical infection or perforated viscera (e.g., purulent

peritonitis).

> 30\%

1. 

2. 

3. 
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The Classic "5 Ws" Timeline for Post-Operative Fever

Evaluating a post-operative fever requires a systematic approach based on the elapsed time since surgery:

Wind (Days 1–2): Atelectasis or early post-operative pneumonia. Managed with aggressive chest

physiotherapy and incentive spirometry.

Water (Days 3–5): Urinary tract infection, typically associated with indwelling urinary catheters. Requires

catheter removal and targeted antibiotic therapy.

Walking (Days 5–7): Deep Vein Thrombosis (DVT) or secondary Pulmonary Embolism. Prevented with

low-molecular-weight heparin and early mobilization.

Wound (Days 7–10): Surgical Site Infection (SSI). Presents with localized erythema, warmth, fluctuations,

and purulent discharge. Requires suture removal, wound opening, drainage, and packing.

Wonder Drugs (Anytime): Drug-induced fevers or reactions to blood products or specific anesthetics. 
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5. Principles of Surgical Oncology & Transplantation Immunology

Surgical oncology focuses on the staging and resectability of solid tumors, while transplant surgery requires a

clear understanding of histocompatibility and graft preservation.

Oncological Staging Principles

Solid tumors are staged using the standard **TNM** nomenclature system to guide prognosis and select

appropriate treatment plans:

T (Tumor): Describes the size and extent of local invasion of the primary tumor into adjacent tissue

layers.

N (Nodes): Identifies the presence, number, and location of regional lymph node metastases.

M (Metastasis): Documents the presence or absence of distant hematogenous metastases (e.g., spread

to the liver, lungs, or bones). 

Surgical resections aim for a **R0 status**, indicating microscopically negative margins with no residual tumor

tissue left  behind. Pre-operative (neoadjuvant) therapy is used to downstage tumors, while post-operative

(adjuvant) therapy helps eradicate micro-metastatic disease.

Transplantation Immunology and Rejection Dynamics

Successful  organ  transplantation  requires  human  leukocyte  antigen  (HLA)  cross-matching  and  a  clear

understanding of graft rejection mechanisms:

Rejection

Category

Underlying Pathophysiological Mechanism Timeframe of Event

Hyperacute

Rejection

Mediated by pre-existing, donor-specific antibodies in the

recipient that bind to the graft endothelium, activating the

complement cascade and causing immediate intravascular

thrombosis.

Occurs within minutes to

hours of vascular

anastomosis.

Acute

Rejection

Cell-mediated immune response driven by recipient T-cells

(CD4+ and CD8+) that recognize foreign HLA antigens, leading

to parenchymal cell destruction.

Typically occurs within

days to weeks or months

post-transplant.

Chronic

Rejection

Antibody- and cell-mediated chronic inflammation leading to

intimal hyperplasia, vascular occlusion, and progressive

parenchymal fibrosis.

Develops over months to

years.
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Hyperacute Rejection Note: Hyperacute rejection cannot be treated once it begins. It must be prevented

prior to surgery by verifying negative cross-matches between donor lymphocytes and recipient serum. 
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6. Trauma Triage & Advanced Trauma Life Support (ATLS)

Protocol

Trauma management requires a rapid, highly structured approach to prioritize life-saving interventions over

definitive diagnostic testing.

The Primary Survey Protocol

The ATLS Primary Survey focuses on identifying and treating life-threatening conditions sequentially.  Any

identified issue must be corrected before moving to the next step:

A: Airway Maintenance with Cervical Spine Protection

Assess airway patency by checking for vocalization, stridor,  or foreign body airway obstructions. Maintain

cervical  spine immobilization using a rigid cervical  collar  and manual  in-line stabilization.  If  the airway is

compromised  or  the  patient  has  a  Glasgow  Coma  Scale  score  \le  8,  perform  immediate  endotracheal

intubation.

B: Breathing and Ventilation Management

Inspect  the  chest  for  symmetrical  expansion,  monitor  respiratory  rate,  and  check  for  signs  of  a  tension

pneumothorax, open pneumothorax, or flail chest. Immediately treat life-threatening thoracic conditions before

obtaining a chest X-ray:

Thoracic Injury

Case

Classic Clinical Signs on

Presentation

Immediate Life-Saving Emergency

Intervention

Tension

Pneumothorax

Respiratory distress, ipsilateral absent

breath sounds, hyperresonance to

percussion, tracheal deviation away

from the lesion, and hypotension.

Immediate needle decompression using a

large-bore angiocath in the 5th intercostal

space along the anterior axillary line,

followed by tube thoracostomy.

Open Pneumothorax

("Sucking Chest

Wound")

Visible open defect in the chest wall

with audible air movement during

respiration and worsening respiratory

distress.

Apply a sterile occlusive dressing taped

on three sides to act as a flutter valve,

followed by chest tube insertion away from

the wound.

Massive

Hemothorax

Dullness to percussion, absent breath

sounds on the affected side, flat neck

veins, and profound hemorrhagic

shock.

Immediate tube thoracostomy. If initial

blood drainage exceeds 1500 ext{ mL} or is 

> 200 ext{ mL/hour} for 4 consecutive

hours, perform an emergency

thoracotomy.
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C: Circulation with Hemorrhage Control

Assess tissue perfusion by evaluating skin color, capillary refill  time, pulse character, and blood pressure.

Control  external  bleeding  using  direct  pressure  or  tourniquets.  Identify  potential  sources  of  internal

hemorrhage ("blood on the floor plus four hidden places"): chest, abdomen, pelvis, and long bones. Obtain

immediate Focused Assessment with Sonography for Trauma (FAST) imaging.

D: Disability Evaluation (Neurological Status)

Perform a rapid neurological assessment to document pupil size, symmetry, and light reflex, determine the

current Glasgow Coma Scale (GCS) score, and evaluate for gross lateralizing motor deficits.

E: Exposure and Environmental Control

Completely undress the patient to inspect for hidden injuries, while ensuring proper environmental control with

warm blankets and heated intravenous fluids to prevent hypothermia.
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7. Neurotrauma, Maxillofacial Trauma & Thoracic Emergencies

Managing intracranial, facial, and thoracic injuries requires a clear understanding of anatomical priorities to

prevent secondary brain injury or asphyxiation.

Intracranial Hematomas and Intracranial Pressure Dynamics

Traumatic brain injuries can cause space-occupying intracranial hematomas that rapidly increase intracranial

pressure (ICP), risking tentorial herniation and brainstem compression. The two most common variants are:

Epidural Hematoma (EDH): Typically caused by a skull fracture across the squamous temporal bone that

lacerates the **middle meningeal artery**. Classically presents with a brief loss of consciousness followed

by a temporary **lucid interval**, before rapid neurological deterioration occurs. Non-contrast brain CT

reveals a **biconvex (lenticular), hyperdense collection** that does not cross cranial suture lines. Requires

urgent surgical craniotomy and evacuation.

Subdural Hematoma (SDH): Resulting from acceleration-deceleration forces that tear the **bridging

cortical veins** between the cerebral cortex and dural sinuses. More common in elderly patients or

individuals with chronic alcohol abuse due to cerebral atrophy. Brain CT demonstrates a **crescent-

shaped, hyperdense collection** that readily crosses suture lines. Managed surgically if mass effect

causes significant midline shift.

Maxillofacial Trauma and Airway Risks

Severe facial  fractures can cause upper airway obstruction due to tissue edema, blood accumulation,  or

posterior  displacement  of  the  tongue.  Le  Fort  fractures  are  classified  into  three  levels  based  on  the

involvement of the maxilla, nasal bones, and zygoma.  Contraindication Note: Nasogastric tube insertion is

strictly contraindicated in patients with suspected basilar skull fractures (indicated by Battle's sign, raccoon

eyes, or CSF rhinorrhea/otorrhea) to avoid accidental intracranial placement. Use an orogastric tube instead.

Flail Chest and Cardiac Tamponade

Flail Chest: Occurs when three or more adjacent ribs are fractured in two or more places, creating a free-

floating segment of the chest wall that moves paradoxically during respiration (drawing inward on inspiration

and pushing outward on expiration). The primary underlying injury is **pulmonary contusion**, which causes

hypoxia  and  severe  pain.  Management  focuses  on  aggressive  analgesia  (such  as  epidural  blocks)  and

humidified oxygen; mechanical ventilation is reserved for patients with severe respiratory fatigue.

Cardiac Tamponade: The accumulation of fluid or blood within the rigid pericardial sac, compressing the

heart chambers and preventing adequate diastolic filling. Typically caused by penetrating thoracic trauma. It

presents  with  **Beck's  Triad**:  hypotension,  muffled  heart  sounds,  and  jugular  venous  distension,  often

accompanied  by  **pulsus  paradoxus**  (a  drop  in  systolic  blood  pressure  $>10  ext{  mmHg}$  during

1. 

2. 
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inspiration).  Diagnosis  is  supported  by  emergency  ultrasound  (FAST)  and  managed  with  immediate

subxiphoid pericardiocentesis or a pericardial window.
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8. Endocrine Surgery: Thyroid, Parathyroid & Adrenal Syndromes

Endocrine  surgery  requires  balancing  structural  excision  with  an  understanding  of  functional  hormone

mechanics and the regional anatomy of the neck.

Surgical Assessment and Classification of Thyroid Neoplasms

Evaluating  a  thyroid  nodule  requires  checking  serum  TSH  levels  followed  by  a  Right  Upper  Quadrant

Ultrasound to look for high-risk features (microcalcifications, irregular margins, hypervascularity). Fine Needle

Aspiration Cytology (FNAC) is the gold standard for definitive triage, interpreted using the Bethesda reporting

system. Surgical selection is guided by the specific histological profile:

Papillary Thyroid Carcinoma (85%): The most common thyroid malignancy, featuring distinct Orphan

Annie eye nuclei and Psammoma bodies on histology. It spreads primarily via the lymphatic system to

regional neck nodes and carries an excellent long-term prognosis. Managed with total thyroidectomy or

lobectomy.

Follicular Thyroid Carcinoma (10%): Characterized by capsular and vascular invasion, spreading

hematogenously to distant sites like the bones or lungs. FNAC limitation: FNAC cannot differentiate a

benign follicular adenoma from a malignant follicular carcinoma because it cannot evaluate capsular

integrity. Diagnosis requires histology of the resected specimen.

Medullary Thyroid Carcinoma (5%): Arises from neuroendocrine parafollicular C-cells that secrete

**Calcitonin**. Often associated with Multiple Endocrine Neoplasia (MEN) type 2A or 2B syndromes,

requiring screening for a co-existing **pheochromocytoma** before neck surgery. 

Complications of Thyroidectomy

Thyroid surgery carries a risk of specific intraoperative and post-operative complications due to the complex

anatomy of the neck:

Post-Thyroidectomy

Complication

Underlying Mechanism or

Damaged Structure

Clinical Signs on Presentation

Recurrent Laryngeal

Nerve (RLN) Injury

Unilateral or bilateral trauma to

the RLN during ligation of the

inferior thyroid artery.

Unilateral injury presents with hoarseness of

voice; bilateral injury causes vocal cord

adduction, presenting with acute stridor and

life-threatening airway obstruction.

External Branch of

Superior Laryngeal

Nerve Injury

Nerve injury during ligation of the

superior thyroid vascular pedicle.

Loss of ability to produce high-pitched sounds

due to paralysis of the cricothyroid muscle.

Neuromuscular irritability, perioral

paresthesias, positive Chvostek's sign (facial
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Post-Thyroidectomy

Complication

Underlying Mechanism or

Damaged Structure

Clinical Signs on Presentation

Post-Operative

Hypocalcemia

Inadvertent removal or ischemic

injury of the parathyroid glands.

twitching tapping nerve), and Trousseau's sign

(carpal spasm with BP cuff).

Tension Hematoma Slippage of a ligature on a major

thyroid artery, leading to rapid

arterial bleeding under the deep

cervical fascia.

Neck swelling, severe pain, respiratory

distress, and stridor due to direct tracheal

compression. Requires immediate bedside clip

removal to evacuate the clot.
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9. Diseases of the Breast & The Triple Assessment Framework

Breast pathologies must be systematically evaluated using the standard Triple Assessment model to ensure

accurate diagnosis and avoid missing underlying malignancies.

The Triple Assessment Protocol

Any patient presenting with a new breast mass or suspicious nipple discharge must undergo the standard

Triple Assessment. A definitive diagnosis requires agreement across all three components:

Clinical Evaluation: Document a focused clinical history (evaluating risk factors like age, family history of

BRCA mutations, early menarche, late menopause, or nulliparity) and perform a thorough physical

examination of both breasts and regional lymph node basins (axillary, supraclavicular).

Diagnostic Imaging:

Ultrasound: The first-line imaging modality for women under 35 years of age, as their dense breast

tissue reduces the sensitivity of mammography. It is also useful for differentiating solid masses from

fluid-filled cysts. Mammography: The first-line imaging modality for women aged 35 and older,

evaluated using the BI-RADS classification system. Malignant features include irregular spiculed

masses, microcalcifications, and architectural distortion. 

Histopathological Tissue Biopsy: Perform a **Core Needle Biopsy** to obtain tissue architecture for

definitive evaluation. Clinical restriction: Fine Needle Aspiration Cytology (FNAC) is no longer preferred for

suspicious breast masses because it cannot differentiate non-invasive Carcinoma In Situ (DCIS) from

Invasive Ductal Carcinoma.

Benign vs. Malignant Breast Pathology

Pathological

Condition

Peak

Age

Profile

Classic Physical Presentation

Signs

Management Approach

Fibroadenoma 15 – 35

Years

A firm, painless, smooth, highly

mobile, well-demarcated nodule

("breast mouse").

Conservative reassurance if

benign on triple assessment;

consider excision if large or

growing.

Fibrocystic

Changes

30 – 50

Years

Lumpy, tender, bilateral breast

masses that fluctuate in size and

pain with the menstrual cycle.

Analgesia, lifestyle modifications,

or cyst aspiration if symptomatic.

Invasive Ductal

Carcinoma

> 50

Years

1. 

2. 

3. 
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Pathological

Condition

Peak

Age

Profile

Classic Physical Presentation

Signs

Management Approach

A hard, fixed, painless mass with

poorly defined borders; may feature

skin dimpling or nipple retraction.

Surgical resection combined with

systemic chemo-, radiation, or

hormone therapies.

Surgical Management of Breast Cancer

Surgical options include **Breast-Conserving Surgery (Lumpectomy)** combined with post-operative radiation

therapy,  or  a  **Modified Radical  Mastectomy**  (removal  of  the  entire  breast  tissue and fascia  alongside

axillary lymph node dissection, while preserving the pectoralis major muscle). Node staging is performed via a

**Sentinel Lymph Node Biopsy (SLNB)** using blue dye or radioactive tracers to sample the first draining

nodes, avoiding the risk of lymphedema if the sentinel nodes are clear of tumor.
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10. Upper Gastrointestinal Surgery: Esophageal & Gastric

Pathologies

Upper  gastrointestinal  conditions  include  motility  disorders,  severe  mucosal  ulcer  complications,  and

malignant neoplasms requiring complex resections.

Esophageal Disorders: Achalasia and Carcinoma

Achalasia: A neuromuscular  motility  disorder caused by autoimmune destruction of  ganglion cells  in the

myenteric (Auerbach's) plexus, leading to an inability of the lower esophageal sphincter (LES) to relax and a

loss of peristalsis in the distal esophagus. Presents with progressive dysphagia to both liquids and solids,

regurgitation of undigested food, and weight loss. Barium swallow shows a classic symmetric narrowing of the

distal  esophagus,  described as a **"bird's  beak"**  appearance.  Diagnosis is  confirmed using esophageal

manometry. It is managed surgically via a **Laparoscopic Heller Myotomy**, often combined with a partial

fundoplication to prevent secondary reflux.

Esophageal Carcinoma: Divided into squamous cell carcinoma (associated with smoking and alcohol use,

typically  involving  the  upper  and  middle  thirds)  and  adenocarcinoma  (arising  from  Barrett's  esophagus

secondary to chronic GERD, localized to the lower third). Presents with progressive dysphagia first to solids,

then liquids, accompanied by significant weight loss. Diagnosed via upper GI endoscopy and core biopsy.

Peptic Ulcer Complications: Perforation Protocol

An acute perforation of a peptic ulcer (most commonly a duodenal ulcer on the anterior wall) leads to rapid

chemical  peritonitis  from  leaking  gastric  contents.  It  presents  with  sudden-onset,  severe,  generalized

abdominal pain and rigid, board-like abdominal tenderness. An erect chest X-ray reveals **free air under the

diaphragm** (pneumoperitoneum) in 75% of cases. Immediate management requires a standardized protocol:

Keep the patient strictly NPO, insert a large-bore nasogastric tube for continuous suction, and initiate

aggressive IV fluid resuscitation.

Administer empirical broad-spectrum intravenous antibiotics and high-dose proton pump inhibitors.

Proceed to emergency exploratory laparotomy to perform primary closure of the perforation, reinforced

using a vascularized omental patch (**Graham Patch Omentoplasty**).

Gastric Malignancy and Surgical Resection

Anatomical Tumor

Location

Required Operative Procedure Reconstructive Configuration Method

Distal Third /

Antrum

Subtotal Gastrectomy (80% resection

including greater/lesser omentum)

**Billroth II** (Gastrojejunostomy

anastomosis) or Roux-en-Y configuration.

1. 

2. 

3. 
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Anatomical Tumor

Location

Required Operative Procedure Reconstructive Configuration Method

Proximal Third /

Body / Cardia

Total Gastrectomy (Complete removal of

the stomach from esophagus to

duodenum)

**Roux-en-Y Esophagojejunostomy**

reconstruction to prevent biliary reflux.
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11. Hepatobiliary Surgery: Gallbladder, Cholangitis & Bile Duct

Injury

Hepatobiliary procedures range from routine laparoscopic cholecystectomies to emergency interventions for

life-threatening biliary tract infections.

The Clinical Spectrum of Cholelithiasis

Gallstone disease presents with varying degrees of severity, requiring distinct management plans based on

the location of the stone and the presence of inflammation:

Biliary Colic: Caused by transient obstruction of the cystic duct by a gallstone, typically presenting as

self-limiting, episodic right upper quadrant (RUQ) pain radiating to the right scapula, often triggered by

fatty meals. Ultrasound shows cholelithiasis without gallbladder wall inflammation. Managed with elective

laparoscopic cholecystectomy.

Acute Cholecystitis: Persistent obstruction of the cystic duct leading to gallbladder wall inflammation and

secondary bacterial infection. Presents with constant RUQ pain, fever, leukocytosis, and a positive

**Murphy's Sign** (arrest of inspiration upon deep palpation of the RUQ). Ultrasound reveals gallstones

along with **gallbladder wall thickening ($>3 ext{ mm}$)**, pericholecystic fluid, or a sonographic

Murphy's sign. Managed with IV fluids, antibiotics, and early laparoscopic cholecystectomy within 72

hours of admission.

Choledocholithiasis: The migration of a gallstone into the common bile duct (CBD), causing obstructive

jaundice, dark urine, and pale stools. Lab findings show an obstructive pattern with elevated conjugated

bilirubin and alkaline phosphatase (ALP). Ultrasound reveals a dilated CBD ($>6 ext{ mm}$). Managed

with Endoscopic Retrograde Cholangiopancreatography (**ERCP**) for stone extraction, followed by an

elective cholecystectomy. 

Acute Cholangitis: Management Protocol

Acute  cholangitis  is  a  life-threatening  bacterial  infection  of  the  biliary  tree  caused  by  complete  biliary

obstruction, most commonly due to choledocholithiasis. It is diagnosed clinically using the following criteria:

Diagnostic Criteria Marker Clinical Manifestations Included

Charcot's Triad 1. Right Upper Quadrant Pain

2. High Spike Fevers with Chills/Rigors

3. Obstructive Jaundice

Reynold's Pentrad All components of Charcot's Triad plus:

4. Hypotension / Septic Shock

5. Altered Mental Status / Confusion
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Management requires immediate resuscitation with IV fluids, broad-spectrum antibiotics, and urgent biliary

decompression  via  **ERCP  with  biliary  sphincterotomy**.  If  ERCP  fails  or  is  unavailable,  perform

percutaneous transhepatic biliary drainage (PTBD).

Anatomical Landmarks: Calot's Triangle

To avoid accidental bile duct injuries during a laparoscopic cholecystectomy, surgeons must clearly identify

the borders of **Calot's Triangle** to establish the "Critical View of Safety":

Superior Border: The inferior surface of the liver.

Medial Border: The common hepatic duct.

Lateral Border: The cystic duct.

The **Cystic Artery** typically runs through Calot's triangle and must be carefully isolated and ligated along

with the cystic duct.

1. 

2. 

3. 
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12. Pancreatic Malignancies & Splenic Surgical Pathologies

Managing periampullary tumors requires extensive surgical resections, while splenic pathologies require a

clear understanding of immune prophylaxis protocols.

Carcinoma of the Head of the Pancreas

Adenocarcinoma of the head of the pancreas typically presents as a periampullary mass that compresses the

distal common bile duct. It presents with **painless, progressive jaundice**, significant weight loss, a palpable

gallbladder (**Courvoisier's Law**: a palpable gallbladder in a jaundiced patient is unlikely to be caused by

gallstones, pointing instead to a malignant obstruction), and migratory thrombophlebitis (Trousseau's sign of

malignancy). The primary tumor marker is **CA 19-9**.

For resectable tumors without distant metastases, the definitive treatment is a **Pancreaticoduodenectomy

(Whipple Procedure)**. This complex operation involves removing the head of the pancreas, the duodenum,

the distal  stomach, the gallbladder, and the distal  common bile duct,  followed by reconstruction via three

distinct anastomoses:

ext{Whi�p�ple Reconstruction} = ext{Panaticojejunostomy} + ext{Choledochojejunostomy} +

ext{Gastrojejunostomy}

Indications for Splenectomy and Post-Splenectomy Safety Protocol

Splenectomy  is  indicated  for  trauma  (splenic  lacerations  with  hemodynamic  instability),  hematological

disorders  (hereditary  spherocytosis,  severe  ITP),  or  massive  splenomegaly.  It  can  be  performed

laparoscopically or via open laparotomy. The spleen contains specialized macrophages essential for clearing

encapsulated bacteria from the bloodstream. Removing the spleen carries a lifelong risk of **Overwhelming

Post-Splenectomy Infection (OPSI)**, which carries a high mortality rate.

OPSI Prophylaxis

Target

Required Immunization & Prophylaxis Protocol

Encapsulated

Bacterial Vaccines

Mandatory immunization against: 

1. Streptococcus pneumoniae

2. Neisseria meningitidis

3. Haemophilus influenzae type b (Hib)

Timing of Vaccination For elective operations: Administer vaccines at least 14 days before surgery.

For emergency operations (e.g., trauma): Administer vaccines 14 days post-

operatively to optimize the immune response.

Antibiotic Prophylaxis
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OPSI Prophylaxis

Target

Required Immunization & Prophylaxis Protocol

Daily oral penicillin prophylaxis is typically recommended for children post-

splenectomy, along with immediate access to broad-spectrum antibiotics for any

new fever.

Hematological Signs Note: Post-splenectomy peripheral blood smears characteristically show **Howell-Jolly

bodies** (nuclear remnants in red blood cells), target cells, and transient thrombocytosis. 
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13. Acute Abdomen: Small Bowel Obstruction & Appendicitis

Evaluating an acute abdomen requires differentiating conditions that can be managed conservatively from

surgical emergencies to prevent bowel ischemia and necrosis.

Small Bowel Obstruction (SBO) Framework

Small bowel obstructions are primarily caused by post-operative intra-abdominal adhesions (60%), hernias

(20%), or intrinsic malignancies (10%). They present with a classic tetrad of symptoms: colicky abdominal

pain, persistent vomiting, abdominal distension, and obstipation (failure to pass both flatus and feces). An

abdominal X-ray (upright view) reveals dilated loops of small bowel ($>3 ext{ cm}$) with **multiple air-fluid

levels** and an absence of colonic gas.

Management requires initial stabilization and triage to identify strangulation (ischemia):

Uncomplicated SBO: No signs of ischemia. Managed conservatively with NPO status, aggressive IV fluid

resuscitation, and nasogastric tube decompression (**"Drip and Suck" protocol**). Most cases resolve

within 48–72 hours.

Complicated / Strangulated SBO: Presence of continuous pain, fever, tachycardia, leukocytosis, or

localized peritonitis indicates bowel ischemia. This is a surgical emergency requiring immediate

exploratory laparotomy, release of the obstruction, and resection of any non-viable bowel. 

Acute Appendicitis: Diagnostics and Scoring Systems

Acute  appendicitis  is  caused  by  obstruction  of  the  appendiceal  lumen,  most  commonly  by  a  fecalith  or

lymphoid hyperplasia. It  typically presents with vague periumbilical  pain that later shifts to the right lower

quadrant  (**McBurney's  Point**),  accompanied  by  anorexia,  nausea,  and  low-grade fever.  Physical  signs

include **Rovsing's Sign** (RLQ pain elicited by deep palpation of the LLQ) and the **Psoas Sign** (pain with

right hip extension). Clinical diagnosis is guided by the **Alvarado Scoring System**:

Alvarado Score Component

Criterion

Clinical Manifestation or Laboratory Metric Score Weight

Value

M - Migration Migration of pain from periumbilical area to the right

iliac fossa.

1 Point

A - Anorexia Loss of appetite or acetone breath odor. 1 Point

N - Nausea / Vomiting Presence of nausea or emesis episodes. 1 Point

T - Tenderness Localized tenderness in the right iliac fossa upon

palpation.

2 Points
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Alvarado Score Component

Criterion

Clinical Manifestation or Laboratory Metric Score Weight

Value

R - Rebound Tenderness Rebound pain on release of palpation in the right iliac

fossa.

1 Point

E - Elevated Temperature Fever with core temperature $\ge 37.3^\circ ext{C}$

($99.1^\circ ext{F}$).

1 Point

L - Leukocytosis White blood cell count $\gt 10,000 / \mu ext{L}$ on

CBC.

2 Points

S - Shift to the Left Neutrophilia with band forms $\gt 75\%$ on differential

count.

1 Point

TOTAL SCALE VALUE Comprehensive Scoring Array Total 10 Total Points

A score of 7 or higher confirms a clinical diagnosis of acute appendicitis and justifies moving directly to an

appendectomy (usually laparoscopic) without requiring pre-operative imaging in adult males. In females and

pediatric  populations,  ultrasound or  CT imaging is  recommended to  exclude gynecological  or  mesenteric

pathologies.
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14. Large Bowel Surgery: Diverticulitis, Volvulus & Colorectal

Oncology

Large bowel pathologies require a careful balance between primary surgical reconstruction and staging to

optimize long-term oncological outcomes.

Acute Diverticulitis Management

Diverticulitis is inflammation or microperforation of a colonic diverticulum, typically involving the sigmoid colon.

It  presents as left  lower quadrant (LLQ) abdominal pain ("left-sided appendicitis"),  fever, and a change in

bowel  habits.  Diagnosis  is  confirmed via  CT abdomen/pelvis  with  IV contrast,  graded using the Hinchey

classification. Uncomplicated cases are managed with bowel rest and oral or IV antibiotics.

Absolute Contraindication: Performing an emergency **Colonoscopy or Barium Enema is strictly

contraindicated** during an acute flare of diverticulitis due to the high risk of converting a microperforation into

a free perforation. Evaluation should be deferred for 6 weeks. 

Colorectal Carcinoma Staging and Resections

Colorectal  cancer  is  the  most  common gastrointestinal  malignancy,  presenting  with  altered bowel  habits,

hematochezia, iron deficiency anemia (especially in right-sided tumors due to occult bleeding), or tenesmus

and pencil-thin stools (in left-sided or  rectal  tumors).  Screening is  performed via colonoscopy and tissue

biopsy, and staging requires CT imaging. Surgical resection involves removing the affected bowel segment

along with its primary vascular supply and draining lymph node basins:

Tumor Location Vascular Pedicle

Ligated

Standard Surgical Procedure

Cecum / Ascending

Colon

Ileocolic and Right

Colic Arteries

**Right Hemicolectomy** with ileotransverse

anastomosis.

Splenic Flexure /

Descending Colon

Left Colic Artery

branches

**Left Hemicolectomy** with colotransverse

anastomosis.

Sigmoid Colon Sigmoidal branches of

Inferior Mesenteric

Artery

**Sigmoid Colectomy** or anterior resection.

Distal Rectum (< 5 ext{

cm} from anal verge)

Superior Rectal Artery

pedicles

**Abdominoperineal Resection (APR)**: involves

permanent removal of the anus and rectum, requiring a

life-long end colostomy.
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Sigmoid vs. Cecal Volvulus

Volvulus is the twisting of an air-filled segment of bowel around its mesenteric axis, causing acute closed-loop

obstruction and a high risk of strangulation:

Sigmoid Volvulus: More common in elderly, chronically constipated, or institutionalized patients.

Abdominal X-ray reveals a classic **"coffee bean"** or inverted U-shaped loop arising from the pelvis. If

the bowel is viable, initial management involves flexible sigmoidoscopy for untwisting and decompression,

followed by an elective sigmoid resection.

Cecal Volvulus: More common in younger patients with an abnormally mobile cecum. Abdominal X-ray

shows a dilated, teardrop-shaped loop extending toward the left upper quadrant. It cannot be

decompressed endoscopically and requires immediate surgical exploration.

1. 

2. 
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15. Benign Perianal Pathologies & Goodsall's Law Matrix

Perianal conditions are common in outpatient clinics. Accurate diagnosis requires anatomical localization and

distinguishing benign conditions from malignant processes.

Hemorrhoidal Disease Grading and Therapeutics

Hemorrhoids  are  prolapsed vascular  cushions  originating  from the  submucosal  space of  the  anal  canal,

classified by their position relative to the dentate line. External hemorrhoids originate distal to the dentate line,

are covered by squamous epithelium, and are painful. Internal hemorrhoids originate proximal to the dentate

line, are covered by columnar epithelium, are painless, and present with bright red bleeding during bowel

movements. Internal hemorrhoids are graded into four stages to guide management:

Hemorrhoidal

Grade

Clinical Features on Presentation First-Line Management Selection

Grade I Prominent vascular cushions with painless

bleeding; no prolapse beyond the anal verge.

Conservative management: high-fiber

diet, stool softeners, and increased fluid

intake.

Grade II Hemorrhoids prolapse during defecation or

straining but spontaneously reduce afterward.

Office procedures: Rubber Band Ligation

or infrared coagulation.

Grade III Hemorrhoids prolapse during defecation or

physical exertion and **require manual

reduction**.

Rubber band ligation or elective formal

surgical Hemorrhoidectomy.

Grade IV Permanently prolapsed cushions that

**cannot be manually reduced**; high risk of

strangulation or thrombosis.

Surgical Hemorrhoidectomy (open

Milligan-Morgan or closed Ferguson

technique).

Anal Fissures and Perianal Abscesses

Anal Fissure: A painful linear tear in the anoderm distal to the dentate line, most commonly located in the

**posterior  midline**  (90%)  due  to  the  passage  of  hard  stools.  Presents  with  sharp,  tearing  pain  during

defecation accompanied by minor bright  red bleeding.  Chronic fissures may feature a hypertrophied anal

papilla at the proximal end and a sentinel skin tag at the distal edge. First-line management includes topical

nitroglycerin  or  diltiazem  ointments  to  reduce  sphincter  spasm;  if  refractory,  a  **Lateral  Internal

Sphincterotomy (LIS)** is performed.

Perianal  Abscess: An  acute  infection  originating  from the  cryptoglandular  epithelium of  the  anal  canal.

Presents with constant, throbbing perianal pain, swelling, and fever. Surgical Rule: Perianal abscesses must
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be treated with immediate incision and drainage; delaying surgery to wait for fluctuation risks severe tissue

necrosis or necrotizing fasciitis.

Goodsall's Law for Anal Fistulas

An anal fistula (fistula-in-ano) is an abnormal chronic tract connecting an internal opening in the anal canal to

an external opening in the perianal skin. **Goodsall's Law** predicts the trajectory of the fistula tract based on

the location of the external opening relative to a transverse line drawn through the center of the anus:

Anterior Openings: If the external opening is anterior to the transverse line, the fistula tract typically runs

in a straight, radial line directly into the anal canal.

Posterior Openings: If the external opening is posterior to the transverse line (or if an anterior opening is

located more than 3 ext{ cm} from the anal verge), the tract follows a **curved path** into the posterior

midline of the anal canal. 
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16. Urology: Hematuria, BPH, Nephrolithiasis & Scrotal

Conditions

Urological training focuses on managing urinary tract obstructions, lithiasis, and differentiating benign scrotal

enlargements from malignant tumors.

Diagnostic Triage for Hematuria

Hematuria is defined as the abnormal presence of red blood cells in the urine, classified as microscopic or

gross.  In  any  adult  over  40  years  of  age,  **painless  gross  hematuria**  must  be  considered  a  sign  of

**urothelial  malignancy**  (bladder  cancer  or  renal  cell  carcinoma)  until  proven  otherwise.  Initial  workup

requires CT urography and cystoscopy with biopsies.

Benign Prostatic Hyperplasia (BPH)

BPH is a benign nodular hyperplasia of the periurethral transitional zone of the prostate gland, common in

aging men. It  presents with **Lower Urinary Tract Symptoms (LUTS)**, divided into obstructive symptoms

(urinary hesitancy,  weak stream, straining,  prolonged voiding)  and irritative storage symptoms (frequency,

urgency, nocturia). Digital Rectal Examination (DRE) reveals a smooth, firm, symmetrically enlarged prostate

with a preserved median sulcus. Medical management involves **alpha-1 antagonists** (Tamsulosin, to relax

bladder neck smooth muscle) and **5-alpha-reductase inhibitors** (Finasteride, to block DHT conversion and

reduce  prostate  volume  over  time).  Surgical  indications  include  recurrent  urinary  retention,  persistent

hematuria, or bladder calculi, managed via **Transurethral Resection of the Prostate (TURP)**.

Management of Urolithiasis (Renal and Ureteral Calculi)

Urinary tract stones typically present with sudden-onset, severe, colicky flank pain that radiates to the groin,

accompanied by nausea, vomiting, and microscopic hematuria. The gold standard diagnostic imaging is a

**non-contrast  helical  CT  scan  of  the  abdomen  and  pelvis**.  Management  depends  on  stone  size  and

location:

Calculus Measurement

Profile

Standard Recommended Intervention Approach

Stones < 5 ext{ mm} in

diameter

High likelihood of spontaneous passage. Managed conservatively with oral

hydration, analgesia (NSAIDs), and alpha-blockers (medical expulsive therapy).

Stones between 5 mm

and 20 mm

Managed with Extracorporeal Shock Wave Lithotripsy (ESWL) or Ureteroscopy

(URS) with laser lithotripsy.

Stones > 20 ext{ mm} (or

Staghorn Calculi)

Requires **Percutaneous Nephrolithotomy (PCNL)** through direct flank

access.
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Differential Diagnosis of Acute and Chronic Scrotal Swellings

Scrotal presentations require a clear assessment to differentiate surgical emergencies from benign conditions:

Testicular Torsion: Sudden-onset, severe unilateral testicular pain, common in adolescents. Physical

exam reveals an elevated, horizontally oriented testis, a thickened spermatic cord, and an **absent

Cremasteric Reflex**. Emergency Window: Testicular torsion requires immediate surgical exploration and

bilateral orchidopexy within **6 hours** of symptom onset to avoid irreversible ischemic necrosis.

Epididymo-orchitis: Acute bacterial infection presenting with gradual-onset scrotal pain, swelling,

dysuria, and fever. The cremasteric reflex is typically preserved, and elevating the scrotum may relieve

pain (**Prehn's Sign**). Treated with targeted antibiotics.

Hydrocele: A painless accumulation of fluid within the tunica vaginalis, easily identified on physical exam

because it **transilluminates** clearly when a light source is applied. 
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17. Abdominal Wall Hernias & Inguinal Canal Anatomy

Hernia management requires a clear understanding of the anatomy of the groin and inguinal canal to guide

successful surgical repairs and minimize recurrence.

Anatomy of the Inguinal Canal

The inguinal canal is an oblique tunnel through the lower abdominal wall that serves as a pathway for the

spermatic cord in males or the round ligament in females. Its structural boundaries must be carefully identified

during surgical repairs:

Anterior Wall: Aponeurosis of the external oblique muscle along its entire length, reinforced laterally by

the internal oblique muscle.

Posterior Wall: Transversalis fascia along its entire length, reinforced medially by the conjoint tendon (the

fused aponeurosis of the internal oblique and transversus abdominis muscles).

Roof: Arching fibers of the internal oblique and transversus abdominis muscles.

Floor: Inguinal ligament (Poupart's ligament, a reflection of the external oblique aponeurosis) and the

lacunar ligament medially. 

Direct vs. Indirect Inguinal Hernias

Inguinal hernias are classified based on their anatomical relationship to the **inferior epigastric vessels**,

which serve as the key landmark during surgical dissection:

Anatomical Parameter Indirect Inguinal Hernia Direct Inguinal Hernia

Pathophysiology Congenital defect resulting from a

**patent processus vaginalis**; the

hernia sac passes through the deep

inguinal ring.

Acquired weakness in the transversalis

fascia forming the floor of Hesselbach's

triangle, typical in older individuals due to

chronic straining.

Relationship to

Inferior Epigastric

Vessels

The hernia sac emerges **lateral** to

the inferior epigastric artery.

The hernia sac emerges **medial** to the

inferior epigastric artery.

Internal Inguinal Ring

Occlusion Test

When the deep ring is compressed,

the hernia remains controlled and

**does not protrude** when the

patient coughs.

Even when the deep ring is compressed,

the hernia **protrudes** through the

abdominal wall when the patient coughs.

Extension into

Scrotum

Common; can track along the

pathway of the spermatic cord into

the scrotum.

Rare; typically presents as a broad bulge

that limited to the groin.
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Hesselbach's Triangle Borders

Direct inguinal hernias project directly through the floor of **Hesselbach's Triangle**, defined by the following

anatomical boundaries:

Lateral Border: The inferior epigastric vessels.

Medial Border: The lateral edge of the rectus abdominis muscle.

Inferior Border: The inguinal ligament.

Surgical Management of Hernias

Hernias are classified clinically as reducible, incarcerated (cannot be reduced back into the abdomen), or

strangulated  (ischemic  compromise  indicated  by  continuous  pain,  erythema,  and  systemic  signs).

Strangulated  hernias  are  surgical  emergencies  requiring  immediate  repair  without  attempting  reduction.

Standard  elective  management  involves  a  tension-free  mesh  repair  (**Lichtenstein  Repair**),  where  a

synthetic mesh is secured over the floor of the inguinal canal to reinforce the defect and reduce the risk of

long-term recurrence.

1. 

2. 

3. 
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18. Orthopedic Trauma: Fracture Principles & Compartment

Syndrome

Orthopedic  surgery  requires  balancing early  skeletal  stabilization with  monitoring for  acute  neurovascular

complications to protect limb function.

Principles of Fracture Assessment and Classification

A fracture is a complete or partial break in the continuity of bone structure, described clinically by its location,

displacement,  orientation  (transverse,  oblique,  spiral,  comminuted),  and  relationship  to  the  surrounding

environment:

Closed Fractures: The overlying skin remains intact, protecting the fracture site from environmental

contamination.

Open (Compound) Fractures: The bone fragments breach the skin barrier, exposing the bone to

external pathogens. Open fractures are categorized using the Gustilo-Anderson classification system to

guide management, which requires urgent systemic antibiotics, aggressive surgical debridement of soft

tissue within 6 hours, and skeletal stabilization. 

Fracture management follows three fundamental principles: **Reduction** (restoring anatomical alignment,

either closed via manual manipulation or open via surgery), **Immobilization** (maintaining alignment using

casts, splints, internal fixation with plates and screws, or external fixation), and **Rehabilitation** (restoring

joint mobility and muscle strength).

Acute Compartment Syndrome: Diagnostic Protocol

Acute Compartment Syndrome is a limb-threatening emergency that occurs when increased tissue pressure

within a closed osteofascial compartment compromises local capillary perfusion, leading to muscle and nerve

ischemia.  Most  commonly  triggered  by  fractures  of  the  tibia  or  forearm,  or  severe  crush  injuries.  It  is

diagnosed primarily through close clinical monitoring based on the **6 Ps**:

The 6 Ps of

Ischemia

Clinical Manifestations and Monitoring Criteria

1. Pain Out of

Proportion

Severe pain that is disproportionate to the physical findings and **unresponsive to

narcotic analgesics**. This is the earliest and most reliable sign.

2. Pain on

Passive Stretch

Exquisite pain elicited by gently stretching the muscles that pass through the affected

compartment (e.g., passive extension of the toes in anterior tibial compartment

syndrome).

3. Paresthesia
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The 6 Ps of

Ischemia

Clinical Manifestations and Monitoring Criteria

Sensory deficits, numbness, or tingling along the distribution of the nerves passing

through the compartment, indicating early nerve ischemia.

4. Pallor The skin may appear pale, cool, or shiny due to microvascular compromise.

5. Paresis /

Paralysis

Loss of motor function or muscle weakness, representing a late and often irreversible

sign of neuromuscular damage.

6. Pulselessness Absence of peripheral pulses. Critical Warning: Peripheral pulses are usually

**maintained** in early compartment syndrome because capillary perfusion pressure is

compromised long before arterial pressure falls. Normal pulses do not rule out the

diagnosis.

Diagnosis  can  be  supported  by  measuring  intracompartment  pressures;  a  delta  pressure  ($\Delta  P  =

ext{Diastolic  BP}  -  ext{Compartment  Pressure}$)  $\le  30  ext{  mmHg}$  is  diagnostic.  Treatment  requires

immediate, emergency **Fasciotomy**—surgical release of the compartment skin and fascia along the entire

length of the affected segment to restore blood flow and save the limb.
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19. Plastic Surgery: Advanced Thermal Injuries & Fluid

Resuscitation

Managing severe burn injuries requires rapid airway assessment, accurate calculation of total body surface

area involvement, and immediate fluid resuscitation.

Classification of Burn Depth

Thermal injuries are classified based on the depth of  tissue damage within the layers of  the skin,  which

determines wound care needs and potential scarring:

Superficial (First-Degree): Involves only the epidermis. Presents with erythema, warmth, and mild pain;

blisters are absent. Heals spontaneously within 3–5 days without scarring (e.g., sunburn).

Partial-Thickness (Second-Degree):

*Superficial Partial-Thickness:* Extends into the papillary dermis. Presents with clear blisters, a moist,

blanching erythematous base, and severe pain. Heals within 2–3 weeks with minimal scarring. *Deep

Partial-Thickness:* Extends into the reticular dermis. Presents with unroofed blisters, a white or

mottled base that does not blanch, and reduced sensation due to partial nerve damage. Requires

prolonged healing and often leaves hypertrophic scars. 

Full-Thickness (Third-Degree): Complete destruction of both the epidermis and dermis, extending into

the subcutaneous tissue. Presents as a dry, leathery, white or charred eschar. **Painless** because the

local cutaneous nerve endings are destroyed. Does not heal spontaneously; requires formal surgical

debridement and skin grafting.

Estimation of Burn Area: The Wallace Rule of Nines

To calculate fluid resuscitation needs, the total percentage of body surface area (%TBSA) involved must be

estimated using the **Wallace Rule of  Nines**.  This tool  applies only to partial-  and full-thickness burns;

superficial burns are excluded from the calculation:

Anatomical Body Segment Region Allocated Percentage Weight Value (% TBSA)

Head and Neck Complete 9% Total

Anterior Torso / Trunk 18% Total

Posterior Torso / Trunk 18% Total

Each Upper Extremity (Right Arm 9% | Left Arm 9%) 18% Combined (9% each)

Each Lower Extremity (Right Leg 18% | Left Leg 18%) 36% Combined (18% each)

1. 

2. 

3. 
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Anatomical Body Segment Region Allocated Percentage Weight Value (% TBSA)

Perineum and Genitalia 1% Total

Fluid Resuscitation Protocol: The Parkland Formula

Severe  burns  cause  systemic  capillary  leak  and  massive  fluid  shifts,  risking  hypovolemic  burn  shock.

Intravenous fluid resuscitation is mandatory for any adult with a burn $\ge 20\%$ TBSA. Fluid requirements

over the first 24 hours from the time of injury are calculated using the **Parkland Formula**:

ext{Total Fluid Volume Injected (Lactated Ringer's)} = 4 ext{ mL} imes ext{Weight (kg)} imes \% ext{TBSA

Burned}

The calculated volume must be administered according to a strict timeline:

First 8 Hours: Give exactly **50% (half)** of the total calculated volume.

Next 16 Hours: Give the remaining **50% (half)** of the volume. 

Resuscitation effectiveness is monitored primarily via urine output targets, maintained at $\ge 0.5 ext{ mL/kg/

hour}$ in adults or $1.0 ext{ mL/kg/hour}$ in pediatric populations.
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20. Pediatric Surgery: Neonatal Obstructions & Congenital

Anomalies

Pediatric  surgery  requires  identifying  congenital  structural  defects  early  and  implementing  prompt

interventions to protect neonatal metabolic balance.

Hypertrophic Pyloric Stenosis (HPS)

HPS is an acquired hypertrophy of the smooth muscle fibers of the pyloric sphincter, leading to near-complete

gastric  outflow  obstruction.  Typically  presents  in  first-born  males  between  3  and  6  weeks  of  age  with

worsening,  **non-bilious,  projectile  vomiting**  immediately  following  feeds;  the  infant  remains  hungry

afterward. Physical examination reveals an olive-shaped mass palpable in the epigastrium and visible gastric

peristaltic waves. Persistent vomiting of gastric hydrochloric acid causes a classic metabolic derangement:

ext{Classic HPS Metabolic Profile} = ext{Hy�pokalemic, Hy�pochloremic Metabolic Alkalosis}

Diagnosis is confirmed by ultrasound showing an elongated and thickened pyloric muscle channel.  Surgical

Priority: HPS is a medical, not a surgical emergency. The infant must not go to the OR until dehydration and

electrolyte  imbalances  are  completely  corrected  using  intravenous  normal  saline  supplemented  with

potassium. Once stable, perform a **Laparoscopic Pyloromyotomy (Ramstedt Procedure)**.

Congenital Neonatal Intestinal Obstructions

Neonates  presenting  with  bilious  vomiting  require  immediate  evaluation  to  differentiate  mechanical

obstructions from life-threatening ischemic bowel conditions:

Congenital

Condition

Underlying Pathophysiology Classic Diagnostic and Radiographic

Signs

Duodenal

Atresia

Congenital failure of recanalization of the

duodenal lumen during early embryonic

development; strongly associated with Down

Syndrome.

Abdominal X-ray reveals a classic

**"Double Bubble" Sign** (air-filled

pockets in the stomach and proximal

duodenum) with an absence of distal

bowel gas. Managed with a

duodenoduodenostomy.

Intussusception The invagination or telescoping of a proximal

segment of bowel into an adjacent distal

segment, most commonly at the ileocecal

junction. Presents in infants with episodic

colicky pain, drawing up of the knees, a

sausage-shaped mass palpable in the

Ultrasound reveals a classic **"Target" or

"Donut" sign**. Managed with air or

contrast enema reduction; surgery is

reserved for cases with signs of

perforation or peritonitis.
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Congenital

Condition

Underlying Pathophysiology Classic Diagnostic and Radiographic

Signs

abdomen, and **"current jelly" stools**

(mucus mixed with blood).

Hirschsprung's

Disease

Congenital absence of ganglion cells in the

myenteric and submucosal plexuses of the

distal colon, leading to a failure of relaxation

and functional obstruction. Presents with a

delay in passing meconium ($>48 ext{ hours}

$ post-birth) and progressive abdominal

distension.

Diagnosis is suggested by contrast

enema showing a narrow transition zone,

and confirmed by a **Rectal Suction

Biopsy** showing an absence of

ganglion cells. Managed with a surgical

pull-through procedure.
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21. Specialty Surgery: Neurosurgical & Cardiothoracic Core

Principles

Allied specialty  disciplines require a clear understanding of  physiological  thresholds,  including intracranial

pressure mechanics and indications for cardiac interventions.

Raised Intracranial Pressure (ICP) Mechanics

The **Monro-Kellie Doctrine** states that the cranial vault is a rigid structure containing fixed volumes of brain

tissue  (80%),  blood  (10%),  and  cerebrospinal  fluid  (10%).  An  increase  in  any  one  component,  or  the

development of a space-occupying mass, must be compensated for by a decrease in the others (primarily

displacement of CSF and venous blood) to maintain a stable intracranial pressure. Once these compensatory

mechanisms are exhausted, ICP rises rapidly.

An acute, severe rise in ICP can trigger the **Cushing Triad**, a physiological response indicating impending

brainstem herniation:

Hypertension: Progressively widening pulse pressure as the body raises systemic blood pressure to

maintain cerebral perfusion.

Bradycardia: A reflex slowing of the heart rate triggered by baroreceptors responding to the

hypertension.

Irregular Respirations: Caused by direct compression and ischemia of respiratory centers in the

brainstem.

Management includes elevating the head of the bed to 30 degrees, controlled hyperventilation (to induce

cerebral  vasoconstriction  via  low  $pCO_2$),  and  hyperosmolar  therapies  using  intravenous  Mannitol  or

hypertonic saline to draw fluid out of brain tissue.

Cardiothoracic Surgery: Coronary Artery Disease Indications

Cardiothoracic interventions focus on restoring myocardial perfusion when catheter-based interventions are

insufficient  or  anatomically  restricted.  **Coronary  Artery  Bypass  Grafting  (CABG)**  is  indicated  over

Percutaneous Coronary Intervention (PCI) based on specific anatomical criteria:

Anatomical Occlusion

Pattern

Standard Revascularization Strategy Selection

Left Main Coronary

Artery Stenosis ($> 50\

%$)

Absolute indication for CABG due to the high risk of catastrophic myocardial

infarction.

1. 

2. 

3. 
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Anatomical Occlusion

Pattern

Standard Revascularization Strategy Selection

Three-Vessel Coronary

Artery Disease

CABG is preferred, particularly in patients with co-existing Diabetes Mellitus or a

reduced left ventricular ejection fraction ($< 50\%$), as it provides superior long-

term survival outcomes.

Conduits  used  for  bypass  grafting  include  the  **Internal  Mammary  Artery**  (left  internal  thoracic  artery,

preferred for bypassing the left anterior descending coronary artery due to high long-term patency rates) and

the **Great Saphenous Vein** harvested from the lower extremity.
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22. Anesthesia Principles, Pre-Op Assessment & Airway

Management

Anesthesia  rotation  requires  evaluating  patient  risk  pre-operatively,  planning  airway  interventions,  and

maintaining physiological stability during surgery.

Pre-Operative Risk Assessment: The ASA Classification

The American Society of Anesthesiologists (ASA) Physical Status Classification System is used to assess a

patient's pre-operative physical state and estimate perioperative risk:

ASA I: A normal, healthy patient. Non-smoker, minimal or no alcohol use.

ASA II: A patient with mild systemic disease without substantive functional limitations (e.g., controlled

hypertension, controlled diabetes, mild obesity, current smoker).

ASA III: A patient with severe systemic disease that features clear functional limitations (e.g., poorly

controlled diabetes or HTN, history of myocardial infarction $>3 ext{ months}$ ago, COPD, morbid

obesity).

ASA IV: A patient with severe systemic disease that is a constant threat to life (e.g., recent MI $<3 ext{

months}$ ago, ongoing cardiac ischemia, severe valvular dysfunction, end-stage renal disease not

undergoing regular dialysis).

ASA V: A moribund patient who is not expected to survive without the operation (e.g., ruptured abdominal

aortic aneurysm, massive intracranial hemorrhage with mass effect).

ASA VI: A declared brain-dead patient whose organs are being harvested for donor transplantation

purposes. 

Airway Assessment Metrics: The Mallampati Classification

The **Mallampati Score** is used to predict the ease of endotracheal intubation by inspecting the visibility of

oral  structures while  the patient  sits  upright,  opens their  mouth wide,  and protrudes their  tongue without

phonating:

Mallampati Grade

Array

Anatomical Structures Visible on Direct Inspection Predicted Intubation

Difficulty

Class I Soft palate, fauces, uvula, and both anterior/posterior

tonsillar pillars are fully visualized.

Standard Routine

Intubation

Class II Soft palate, fauces, and the main body of the uvula are

visualized; tonsillar pillars are obscured.

Standard Routine

Intubation

Class III Soft palate and only the base of the uvula are visualized;

fauces are obscured.

Increased Anticipated

Difficulty
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Mallampati Grade

Array

Anatomical Structures Visible on Direct Inspection Predicted Intubation

Difficulty

Class IV Only the hard palate is visible; the soft palate is completely

obscured.

**Difficult Airway

Protocol**

Rapid Sequence Induction (RSI) Protocol

RSI is a specialized induction technique used for patients at high risk for gastric aspiration (e.g., emergency

surgeries with an unfasted status, acute bowel obstructions, or severe GERD). It involves pre-oxygenation

with 100% oxygen, administering a rapid-acting induction agent (Propofol or Ketamine) immediately followed

by a fast-acting neuromuscular  blocker (Succinylcholine or  Rocuronium),  and applying **Cricoid Pressure

(Sellick Maneuver)** to compress the esophagus against the cervical vertebrae. Safety Step: Cricoid pressure

must be maintained continuously from the moment the patient loses consciousness until  the endotracheal

tube cuff is successfully inflated and its position is confirmed by capnography.
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23. Surgical Instrument Glossary & Fluid Management

Calculations

Mastering  core  surgical  instruments  and  fluid  calculations  is  essential  for  effective  performance  in  the

operating room and during postoperative ward care.

Glossary of High-Yield Surgical Instruments

Students  must  be able  to  identify  standard surgical  instruments  on OSCE stations and understand their

primary functions:

Scalpel Handles (No. 3 and No. 4): Used to hold disposable surgical blades. The No. 3 handle

accommodates smaller blades (Nos. 10, 11, 15) for precise skin incisions or vascular access. The No. 4

handle holds larger blades (Nos. 20, 21, 22) for midline laparotomy incisions.

Mayo Scissors: Heavy-duty scissors featuring thick blades, available in straight or curved designs.

Straight Mayo scissors are used to cut surgical sutures or drapes. Curved Mayo scissors are used to

dissect dense, tough tissues like fascia or aponeuroses.

Metzenbaum Scissors: Long, thin, delicate scissors designed exclusively for sharp and blunt dissection

of fine, delicate tissues (e.g., dissecting blood vessels or isolating the bowel wall). They should never be

used to cut sutures or mesh, as this dulls the blades.

Allis Tissue Forceps: Forceps with curved serrated jaws and interlocking teeth, designed to securely

grip heavy, dense tissues that are being resected (such as breast tissue during a mastectomy). Because

their grip can cause tissue injury, they should not be used on viable structures that are staying in the body.

Babcock Forceps: Forceps with broad, flared, smooth jaws that grip tissue gently without causing injury.

Ideal for holding delicate tubular organs like the small bowel, appendix, or fallopian tubes during

procedures.

Kocher Forceps: Heavy forceps with coarse transverse serrations and a large interlocking tooth at the

tip, designed to grip tough, slippery tissues securely (e.g., packing fascia during a laparotomy closure).

They cause significant crush tissue injury and should never be used on delicate or hollow structures.

Essential Clinical Equations for Surgical Rotations

Surgical trainees must know how to calculate physiological parameters to manage fluid balance and metabolic

needs post-operatively:

1. Maintenance Fluid Calculation (The 4-2-1 Rule)

Used to calculate hourly maintenance intravenous fluid rates based on the patient's body mass:

1. 

2. 

3. 

4. 

5. 

6. 
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Patient Weight Tier Hourly Fluid Volume Allocation Rate

First 10 kg of body mass Allocate 4 ext{ mL/kg/hour}

Next 10 kg of body mass (11 – 20 kg) Allocate an additional 2 ext{ mL/kg/hour}

Each remaining kg of body mass (> 20 ext{ kg}) Allocate an additional 1 ext{ mL/kg/hour}

Example Calculation: For an adult patient weighing 70 ext{ kg}, the hourly maintenance rate is calculated as:

(10 imes 4) + (10 imes 2) + (50 imes 1) = 40 + 20 + 50 = 110 ext{ mL/hour}.

2. Anion Gap Calculation

Used  to  evaluate  metabolic  acidosis  in  conditions  like  mesenteric  ischemia,  severe  shock,  or  diabetic

ketoacidosis:

ext{Anion Ga�p} = ext{Na}^{+} - ( ext{Cl}^{-} + ext{HCO}_{3}^{-})

The normal reference range is 8–12 mEq/L. An elevated anion gap indicates an accumulation of unmeasured

metabolic acids (such as lactic acid in ischemic tissues or ketones in DKA).
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24. Radiographic Interpretation & Mandatory Procedural Skills

The final section outlines the skills required to interpret common surgical radiographs and lists the mandatory

procedures for final professional OSCE evaluation.

Systematic Interpretation of Surgical Radiographs

When presenting an X-ray on an OSCE station, follow a structured interpretation format to ensure all  key

findings are documented:

Technical Check: Verify the patient's identity, the date of the study, the type of view (e.g., erect vs. supine

abdominal film, PA chest film), and confirm the orientation markers (Right/Left).

Bowel Gas Evaluation: Inspect for normal stomach bubbles, check the caliber of small bowel loops

(dilated if $>3 ext{ cm}$), and view colonic gas distributions. Look for diagnostic signs like multiple air-fluid

levels or the classic "coffee bean" loop of a volvulus.

Extraluminal Gas Patterns: Look for free air under the diaphragm on erect films (pneumoperitoneum,

indicating a perforated viscus) or air within the biliary tree (pneumobilia, suggesting a gallstone ileus).

Soft Tissue and Bony Structures: Inspect for abnormal soft tissue masses, view liver and splenic

silhouettes, check for radiopaque urinary or biliary calculi, and check all visible bones for fractures or lytic

lesions.

Mandatory Surgical Procedures Log

According  to  the  NUMS  final  year  logbook  requirements,  students  must  demonstrate  competence  in

performing or assisting with the following core procedural skills for practical OSCE evaluation:

Core Procedural Skill Clinical Intent and Essential Safety Parameters

Urinary Bladder

Catheterization

Indicated to relieve acute urinary retention or monitor precise hourly output in shock

states. Must be performed under strict sterile conditions; avoid inflating the retention

balloon until urine flow confirms proper placement in the bladder.

Nasogastric (NG)

Tube Insertion

Used for decompression in bowel obstructions or to empty gastric contents in acute

peritonitis. Confirm correct placement by aspirating gastric fluid and checking its pH,

or via abdominal X-ray; do not rely solely on auscultation.

Intravenous

Cannulation

Establishing reliable venous access for fluid resuscitation or medication delivery.

Use large-bore cannulas (14G or 16G) in trauma or emergency shock settings to

allow for rapid fluid resuscitation.

Suturing Simple Skin

Lacerations

1. 

2. 

3. 

4. 
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Core Procedural Skill Clinical Intent and Essential Safety Parameters

Restoring tissue continuity to promote primary intention healing. Requires choosing

appropriate suture materials (e.g., non-absorbable monofilament like Nylon for skin

closure) and maintaining proper edge eversion to optimize cosmetic outcomes.

Surgical Hand

Scrubbing and

Gowning

Proper antiseptic preparation before scrubbing into the operative field to minimize

the risk of introducing surgical site infections. Trainees must maintain aseptic

technique throughout the gowning and gloving process.
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