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2.4 Diagnostic Step-Ladder: Resuscitation Workup

Goal is to restore perfusion before permanent end-organ damage (Multiple Organ
Failure) sets in.

💡 Heads up: Don't mix up Neurogenic Shock (a
circulatory failure) with Spinal Shock (a

temporary loss of spinal reflexes below the level of
injury). Two different things that sound alike.

ABC Assessment
(Airway & Breathing first;
Shock management is "C")

│

▼

Primary Survey
(Identify revealed vs concealed

hemorrhage sites)
→ bedside tests: FAST ultrasound,
 Chest/Pelvis X-ray, or Diagnostic

 Peritoneal Aspiration

│

▼

Calculate Shock Index (SI) [HY]
→ SI = HR / SBP

→ SI > 0.9 suggests significant
  bleeding / need for intervention

→ Modified SI (MSI) = HR / MAP is a
  better predictor of mortality

│

▼

Dynamic Fluid Challenge
(250–500 mL bolus over 5–10 mins)
→ categorize as: Responders,

  Transient Responders (bleeding),
  or Non-responders (exsanguinating)

│

▼

Metabolic Perfusion Markers
(Arterial Blood Gas)

→ target: normalization of Base
  Deficit (>6 mmol/L is severe)

  and Lactate
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Device/Condition Mechanism [HY] Key Clinical
Differentiator

Monopolar Diathermy Current through patient
to return plate

Highest risk of
capacitative coupling
and insulation failure

burns.

LigaSure™ Bipolar electrothermal
energy + pressure

Can seal vessels up to 7
mm in diameter.

Harmonic Scalpel Ultrasonic vibration
(55.5 kHz)

Cuts and coagulates
simultaneously with

minimal lateral thermal
injury.

CO₂ Laser Superficial absorption
Precise cutting but
shallowest tissue

penetration.

Nd:YAG Laser Deep absorption
Deepest tissue

penetration; used for
bulky tumor destruction.

3. Pathology
MAS Energy Devices and Risks
Comparative Clarity: MAS Energy Devices and Risks

Heads up: Coupling injuries trip people up. Direct Coupling
happens when the active electrode touches another metal

instrument. Capacitative Coupling is an indirect injury where
charge builds up between an insulated instrument and a

conductive trocar, discharging into nearby tissue.
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Fracture Image Mechanism Key Feature Management

Jefferson Axial Loading
(Diving)

C1 burst
fracture;
lateral
masses
spread.

Stable
(Transverse
lig. intact):
Hard collar.
Unstable:
Surgery.

Hangman Hyperextensi
on

C2 pars
interarticular

is bilateral
fracture;

spondylolisth
esis of C2 on

C3.

Type I/II:
Immobilizatio

n. Type III
(facet

dislocation):
Posterior

stabilization.

Odontoid Variable

Fracture of
the C2 dens
(Type I, II, or

III).

Type II
(through

base) is high
risk for non-
union; often

needs
surgery.

Comparative Clarity: Major C-Spine Fractures

4. Management
Mandibular Fractures: Management

Open Reduction and Internal Fixation (ORIF) with titanium miniplates.
Bilateral parasymphyseal fractures require two miniplates on each side for
stability.
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Type Description Prognosis/Management

I (S) Slip: Straight across physis
only.

Good; seldom affects growth.

II (A) Above: Through physis and
exiting metaphysis.

Most common type.

III (L)
Lower: Through physis and
exiting epiphysis (Intra-
articular).

Requires joint surface
restoration.

IV (T) Through: Across metaphysis,
physis, and epiphysis.

High risk of growth
disturbance; often needs
surgery.

V (R) Rammed: Crush injury of the
physis.

Worst prognosis; often
radiographically occult at first.

Pediatric Fracture Patterns

Because children have more plastic bone and a substantial periosteum, they
sustain unique injuries:
Greenstick: Incomplete cortical disruption on the tension side.
Torus/Buckle: Compression force causing the cortex to bulge.
Plastic Deformation: Bowing of bone without a visible fracture line.

Comparative Clarity: Salter-Harris Classification (Growth Plate
Injuries) [HY]
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Suture
Material

Structure &
Class

Tensile Strength
Behavior in Tissue

Clinical Best
Use

Polypropylene
Synthetic non-

absorbable
monofilament

Infinite tensile strength
(resists enzymatic

breakdown/hydrolysis)

Permanent
tissue support;

vascular
anastomoses

Nylon
Synthetic non-

absorbable
monofilament

Gradual loss of strength
over years via hydrolytic

degradation

Skin closure;
temporary

fascial holding

Silk / Linen Natural braided
fiber

Rapid, progressive loss
of strength via

proteolytic degradation

Ligation of
superficial

vessels;
temporary ties

Graft Type Dermal
Content

Metabolic Demands
& Take Rate

Primary Cosmetic &
Functional Outcomes

Split-
Thickness
(STSG)

Partial
dermis

Low metabolic
demands; higher take

rate on poorly
vascularized beds

Greater secondary
contraction;
suboptimal

color/texture match

Full-
Thickness
(FTSG)

Complete
dermis

High metabolic
demands; requires
highly vascularized

bed

Minimal secondary
contraction; superior
color/texture match

(face)

V. Comparative Clarity Tables
Suture Materials

Skin Grafts
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Standard workup:

Clinical Evaluation
(Montreal Definition: "troublesome" symptoms ≥1 day/week)

        |
        v

Upper GI Endoscopy (EGD) with Biopsy
(first-line test for structural lesions; LA Grading for esophagitis)

        |
        v

Barium Swallow
(identifies "Bird's Beak" or "Corkscrew" patterns; 

essential for hiatus hernia anatomy)
        |
        v

Oesophageal Manometry
(required to rule out achalasia before antireflux surgery)

        |
        v

24-Hour Ambulatory pH Monitoring
(Gold Standard for GERD; pathological if AET >6%)

Diagnosis
The Diagnostic Step-Ladder: GERD to Malignancy

Rule out malignancy in anyone presenting with new-onset dysphagia.

Heads up: In achalasia, the pH study can look
abnormal too, but it's from fermentation of food

residue sitting in a dilated oesophagus, giving "slow
undulations" rather than the rapid reflux bursts
you'd see in true GERD. Don't mix the two up.

1 6 8



Heads up: Ivor Lewis (two-phase — abdomen and
right chest) is the standard for middle/lower third
lesions. McKeown (three-phase — abdomen, right

chest, neck) is the one to reach for with upper
thoracic tumours, since you need that longitudinal

clearance up in the neck.

Special Scenarios: Trauma and Perforation

Oesophageal perforation is a true surgical emergency.

Iatrogenic perforation [HY]: the most common cause (45–60%), usually during
dilatation for achalasia or strictures
Boerhaave's Syndrome: spontaneous bursting (usually lower 1/3) after vomiting
against a closed glottis

Management [HY]: Pittsburgh Severity Score aids prognosis; respiratory rate
>30 with increasing O₂ needs carries high weightage
Mallory-Weiss Syndrome: partial-thickness mucosal tear at the cardia, presents
with haematemesis

Visual Anchors: On-Sight Identification

"Bird's Beak": tapered distal narrowing, diagnostic of Achalasia

1 7 2



Feature Jejunum Ileum

Wall Thicker Thinner

Vasculature Greater; long vasa
recta Less; short vasa recta

Arcades Few Many

Peyer Patches Few Most abundant

Heads up: SGLT-1 deficiency shows up as severe
diarrhea even with breast milk, while GLUT-5

deficiency just causes bloating after eating fruit or
honey.

Comparative Clarity: Regional Morphology

Small Bowel Obstruction: Mechanism

SBO is most commonly caused by postoperative adhesions.

Adhesions cause mechanical kinking → proximal dilation/distal collapse →
bacterial translocation/ischemia.

Postoperative Ileus is different from mechanical SBO, it's functional. The
inflammatory cascade starts with Mast Cells in the muscularis, which release
NO and prostaglandins to paralyze smooth muscle.

1 8 5



Fundamentally, acute appendicitis is a disease of luminal obstruction.
In adults, most commonly caused by a faecolith (appendicolith).
Lymphoid hyperplasia is the primary trigger in children.

Obstruction leads to a predictable cascade:

Ongoing mucus secretion increases intraluminal pressure
Impairs venous drainage, causing mucosal ischemia and bacterial translocation
If it continues, full-thickness ischemia results in gangrene and perforation,
releasing a polymicrobial inoculum (most commonly E. coli and Bacteroides
fragilis) into the peritoneal cavity
This correlates with the hallmark clinical triad: early vague periumbilical pain
(visceral T10-L1 stimulation), followed by anorexia/vomiting, and culminating in
localized right lower quadrant (RLQ) pain (somatoparietal irritation).

The Appendix

1. Pathophysiology: From Obstruction to Perforation

The vermiform appendix is a midgut-derived, blind-ending muscular tube that
arises from the cecum approximately 3 cm below the ileocecal valve. Previously
considered vestigial, it's now recognized as a reservoir for "good" intestinal flora
and a component of gut-associated lymphoid tissue (GALT).

2. The Diagnostic Step-Ladder: From Scoring to Imaging

The diagnosis remains essentially clinical, but a systematic workup reduces the
negative appendectomy rate, which is traditionally higher in women of
childbearing age (up to 25-30%).
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2. Diagnostic Approach
The Diagnostic Step-Ladder

For any suspicious breast symptom, the Triple Assessment is the mandatory
workup path. When all three components are concordant, the Positive Predictive
Value exceeds 99.9%.

Step-Ladder Flowchart:

Clinical History & Physical Exam
   (Inspection → Palpation)

              │
              ▼

      Radiological Imaging
  (Age <35: Ultrasound

   Age >35: Mammography)
              │
              ▼

        Tissue Sampling
 (FNAC for cytology, or

  Core Biopsy for architecture)
              │
              ▼

   Multidisciplinary Team (MDT)
      Review for Management

 Heads up: While Ultrasound is excellent for distinguishing
cysts from solid lesions in young women with dense breasts,

Mammography remains the gold standard for population-based
screening in women over 40–50 years.
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Localization Step-Ladder:

      PAC/PRA Ratio
              │
              ▼

Salt Loading/Saline Infusion
   (failure to suppress)

              │
              ▼

         Adrenal CT
              │
              ▼

  Adrenal Vein Sampling (AVS)
(gold standard to distinguish

 unilateral adenoma from
   bilateral hyperplasia)

Conn's Syndrome: Workup and Localization

Workup: PAC/PRA Ratio >30 is highly suggestive.

 Heads up: CT is the first imaging step, but AVS is
required in patients >40 years because incidental non-
functioning nodules are common in this age group and

can lead to false-positive CT results.

Cushing's Syndrome (Hypercortisolism): Diagnosis

Screening: 24h urinary free cortisol (at least twice), late-night salivary
cortisol, or 1mg overnight DST.
Etiology: Measure plasma ACTH. Low ACTH (<5 pg/mL) = Adrenal source.
High ACTH = Pituitary or Ectopic source.

2 74



Feature Primary (PHPT) Secondary
(SHPT) Tertiary (THPT)

Mechanism Autonomous
adenoma

Response to low
Ca (Renal
Failure)

Autonomous after
Renal Transplant

Calcium High Low or Normal High

PTH High Very High High

Key Sign Kidney Stones Renal
Osteodystrophy

Persistent
Hypercalcemia
post-transplant

Pheochromocytoma: Biochemical Diagnosis

Plasma free metanephrines (High sensitivity) or 24h urinary
metanephrines/catecholamines (High specificity).

Heads up: Never biopsy a suspected adrenal mass until
pheochromocytoma has been biochemically excluded.
Biopsy can trigger a fatal hypertensive crisis. Also,
never give beta-blockers first, it causes unopposed

alpha-stimulation and severe hypertension.

3. Pathology
Comparative Clarity: Varieties of Hyperparathyroidism

2 7 5



Risk Factor Most Strongly
Associated Cancer Key Exam Fact

Obesity Endometrial Cancer
RR is far higher than
other obesity-related

cancers.

Alcohol Mouth, Pharynx, Larynx,
Esophagus, Breast

Any amount of alcohol
increases risk; higher

intake adds
stomach/liver risk.

Smoking Lung, Oropharynx,
Bladder

Multiplexes risk of
second primary cancers

if continued during
CT/RT.

UV Radiation Melanoma, BCC, SCC

Melanoma has the
highest mutational

burden of any studied
malignancy.

Bone metastasis follows the "Seed and Soil" theory — tumor cells (the seed) get
recruited to the bone marrow (the soil) via the CXCL12/CXCR4 chemokine
pathway.
Clinical Etiology and Risk Factors

Environmental and modifiable factors drive an estimated 60–90% of cancer
cases.

Tobacco smoking is the biggest driver. A "Current Smoker" is defined as someone
who has smoked at least 100 cigarettes in their lifetime and currently smokes ≥1
cigarette per day. Smoking induces a higher tumor mutational burden (TMB),
which increases mortality but can actually make some tumors (like lung cancer)
more responsive to PD-1/PD-L1 immunotherapy, since higher TMB means more
neoantigen expression.
Comparative Clarity: Major Modifiable Risk Factors [HY]
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Feature
Clear Cell
RCC (70–

80%)

Papillary
RCC (10–

15%)

Chromophob
e RCC (3–5%)

Oncocytoma
(Benign)

Genetic
Driver

VHL (3p
deletion)

MET (Type 1);
FH (Type 2)

Loss of Y, 1, 2,
6, 10 Benign

Gross
Appearance

Golden-yellow
(lipid-rich)

Tan-brown,
friable

Pale, beige,
translucent

Mahogany-
brown

Key Clinical
Factor

Most
common;

respond to
TKI

Multifocal;
poor

prognosis if
T 2

Excellent
prognosis

Central
stellate scar

IHC / Special
CA-IX

overexpressio
n

- CK7 Positive CK7 Negative

Comparative Clarity: Renal Cortical Subtypes [HY]

Bladder/Urothelial Carcinoma Workup

┌─────────────────────────────────────┐

        │   Urinalysis (Microhematuria)        │
        └────────────────┬────────────────────┘

                          │
                          ▼

        ┌─────────────────────────────────────┐

        │   CT Urogram BEFORE TURBT            │
        │   (to assess upper tracts and nodes) │

        └────────────────┬────────────────────┘
                          │
                          ▼

        ┌─────────────────────────────────────┐

        │           Cystoscopy                 │
        └────────────────┬────────────────────┘

                          │
                          ▼

        ┌─────────────────────────────────────┐

        │  Transurethral Resection of Bladder  │
        │  Tumor (TURBT)                       │

        │  must include muscularis propria     │
        │  for staging                         │

        └───────────────────────────────────────┘
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Finding Gleason
Score

Grade Group
(GG) Management Path

Well-formed glands 3 + 3 = 6 GG 1 Active Surveillance

Differentiated/Aggres
sive mix 3 + 4 = 7 GG 2 Surgery or RT +

Short ADT

Aggressive/Differenti
ated mix 4 + 3 = 7 GG 3 Worse prognosis

than GG2

Poorly
formed/Cribriform 8 GG 4 Multimodal: RT +

Long ADT

Sheets/Necrosis 9/10/2026 GG 5 Multimodal: RT +
Long ADT

Comparative Clarity: Prostate Biopsy Interpretations [HY]

Testicular GCT Workup

       ┌─────────────────────────────────────┐
        │  Scrotal Ultrasound                  │
        │  (Hypoechoic lesion)                 │

        └────────────────┬────────────────────┘
                          │
                          ▼

        ┌─────────────────────────────────────┐
        │  Serum Tumor Markers                 │

        │  (AFP, hCG, LDH)                     │
        └────────────────┬────────────────────┘

                          │
                          ▼

        ┌─────────────────────────────────────┐
        │  Radical INGUINAL Orchiectomy        │

        │  (high ligation at the internal ring)│
        └───────────────────────────────────────┘
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Marker Seminoma
Non-

Seminomatous
(NSGCT)

Half-Life

AFP Always Normal Elevated (Yolk
Sac / Embryonal) 5–7 Days

hCG Elevated in 10%
Elevated

(Choriocarcinoma
/ Embryonal)

2–3 Days

LDH Marker for bulk,
not prognosis Prognostic factor Variable

Heads up: Transscrotal biopsy or orchiectomy is
strictly contraindicated, it risks tumor cell seeding

into inguinal and pelvic lymphatics.
Comparative Clarity: Serum Marker Profiles [HY]

3. Management
RCC

Partial Nephrectomy (PN): standard of care for T1 masses (<7 cm) and "absolute"
indications (solitary kidney, bilateral tumors, CKD, or familial RCC).
Radical Nephrectomy (RN): reserved for high-complexity tumors where PN isn't
feasible, provided the contralateral kidney is normal and baseline eGFR is >45.
Dissection is performed external to Gerota's fascia, and the adrenal is spared
unless directly invaded.
Advanced/Metastatic: Tyrosine Kinase Inhibitors (TKIs) like sunitinib/pazopanib
(VEGF inhibition) are the backbone, often combined with Immune Checkpoint
Inhibitors (ICIs).
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Management hierarchy:

Conservative: 90% of stones <5 mm pass spontaneously. Medical Expulsive
Therapy (Tamsulosin) relaxes ureteral smooth muscle.
Surgical intervention: indicated for persistent pain, infection, or size >6-10
mm.
ESWL: best for renal stones <2 cm. [HY] Complication: Steinstrasse (stone
street), ureteral obstruction by fragments.
PCNL: preferred for larger stones (>2 cm) or staghorn calculi.
Emergency drainage: if sepsis is present with obstruction, urgent
Percutaneous Nephrostomy (PCN) is safer than a stent.

Diagnostic step-ladder:

  [ History & Physical ]
            │
            ▼

   [ Urinalysis ]
   (90% show dipstick hematuria)

            │
            ▼

   [ Non-contrast CT KUB ]
   (Gold Standard)

Heads up: Non-contrast CT is the most sensitive test overall,
but pure uric acid stones are radiolucent on X-ray, they only
show up on CT. Uric acid stones are the unique ones you can
actually dissolve, by raising urinary pH to 6.5 with potassium

citrate.

3 9 1



Injury Type Image Mechanism Diagnostic
Finding Management

Intraperitone
al Bladder
Rupture

Blow to a full
bladder

Contrast
outlining

bowel
loops/peritone

al cavity

Emergency
Surgical
Repair

Extraperitone
al Bladder
Rupture

Pelvic
fracture

Contrast
limited to
perivesical

space

Conservative
(Catheter

drainage for
10-14 days)

Bulbar
Urethral

Injury

Straddle/Fall-
astride

Butterfly
hematoma in

perineum

Suprapubic
Catheter
(SPC) +
Delayed
Repair

Membranous
Urethral

Injury

Pelvic
fracture

High-riding
prostate on
DRE; RUG
showing

extravasation

Suprapubic
Catheter

(SPC); avoid
Foley

Clinical clarity: trauma classification [HY]

Heads up: Extraperitoneal ruptures are usually managed
conservatively, but surgical repair is mandatory if there are bone

spicules in the bladder or a concomitant rectal injury.

6. Oncology: Bladder and Urethral Carcinoma

Bladder cancer is the 5th most common adult malignancy, with painless gross
hematuria being the most common presentation.

Non-Muscle Invasive (NMIBC: Ta, T1, Tis): limited to mucosa or lamina propria.
Management: TURBT (Gold Standard) + Intravesical therapy (BCG or Mitomycin
C).
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Diagnostic step-ladder for LUTS/BPH:

The goal is to differentiate benign enlargement from malignancy and evaluate
for "high-pressure" complications.

 [ History & Validated Questionnaires ]
   (IPSS/AUA-SI, to quantify "bother")

            │
            ▼

   [ Physical Exam ]
   (focused neuro exam to rule out neurogenic

    bladder + DRE)
            │
            ▼

   [ Urinalysis & Culture ]
   (to rule out UTI or hematuria)

            │
            ▼

   [ Serum Creatinine ]
   (to screen for renal impairment from

    high-pressure retention)
            │
            ▼

   [ Uroflowmetry & Post-Void Residual (PVR) ]
   (Normal: peak flow >15 mL/s.

    BOO suggestive: peak flow <10 mL/s)
            │
            ▼

   [ Serum PSA ]
   (optional, discussed if life expectancy >10 years

    and results would change management)

Heads up: Pressure-flow urodynamic studies are NOT
essential for every patient. Save them for complex

cases where symptoms don't match the flow rate, or a
neurological cause is suspected.
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Pathology is divided into:

Primary Injury: the immediate mechanical damage to neurons and vessels at
impact.
Secondary Injury: the true target of neurosurgical intensive care. A cascade of
damage caused by hypoxia (PaO2 < 60 mm Hg) and hypotension (SBP < 90
mm Hg), which set off inflammation, calcium influx, and cell death.

When compensatory displacement of CSF and venous blood is exhausted (the
point of decompensation), intracranial pressure (ICP) rises exponentially,
leading to rostrocaudal decay and the classic hallmark clinical triad (Cushing's
Triad): hypertension, bradycardia, and irregular respirations, signaling
imminent brainstem herniation.

Neuro Trauma

1. Pathophysiology: The "Rigid Box" and Secondary Insult

Neuro trauma is fundamentally a battle against the physics of the Monro-
Kellie doctrine. The cranium is a "rigid box" with a fixed internal volume
occupied by brain parenchyma, blood, and cerebrospinal fluid (CSF). Because
these components are nearly incompressible, an increase in any one, whether
from a hematoma, brain swelling, or hydrocephalus, must be offset by a
decrease in the others.

2. The Diagnostic Step-Ladder

The workup for neuro trauma follows a rigid hierarchy to prioritize "life over
limb" and prevent secondary injury.
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Diagnostic step-ladder for stereotactic
procedures:

Clinical Diagnosis
(movement disorder / epilepsy / pain)

        │
        ▼

High-resolution MRI/CT
        │
        ▼

Target calculation
(Cartesian coordinates)

        │
        ▼

Physiological verification
(microelectrode recording)

        │
        ▼

Definitive intervention
(stimulation / ablation / biopsy)

Functional Neurosurgery 

I. Principles of Stereotaxy and Radiosurgery
Pathophysiology

Functional neurosurgery runs on the Monro-Kellie doctrine too
— cranium as a rigid vault with fixed volumes of brain, blood,
and CSF. Functional disorders come from hyperfunction or
deranged activity in specific neural circuits. To hit these deep,
invisible targets, surgeons use stereotaxis — localizing a target
in 3D space with a calculated coordinate system (x, y, z).

4 5 8



1. Pathophysiology
Intracranial Dynamics and the "Rigid Box"

CNS infections are surgical emergencies not just because of pathogen virulence,
but because of the Monro-Kellie doctrine. The adult cranium is a "rigid box" with
a fixed internal volume. Any infectious process, whether the diffuse
inflammatory swelling of meningitis, the localized pus collection of a brain
abscess, or the vasogenic edema of cerebritis, adds volume to this box.
Once the brain's compensatory reserves (displacement of CSF and venous blood)
are exhausted, intracranial pressure (ICP) rises exponentially. This produces the
hallmark clinical triad of intracranial hypertension: hypertension, bradycardia,
and irregular respirations (Cushing's Triad). Left untreated, this pressure
gradient drives rostrocaudal decay, where brain tissue is forced through narrow
internal openings (herniation), leading to brainstem compression, midbrain
infarction (Duret hemorrhages), and death.

CNS Infections 

2. Diagnosis
The Diagnostic Step-Ladder

The workup for a suspected CNS infection must prioritize identifying life-
threatening mass effect before proceeding to definitive pathogen identification.

 Clinical Suspicion
 (Fever, headache, and "meningism")

              │
              ▼

   Emergent Non-contrast Head CT
 (mandatory before lumbar puncture

  to rule out mass effect or
  hydrocephalus and prevent
  terminal "coning"/downward

        herniation)
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Special Scenarios & Clinical Pearls

Heads up: Clinical evaluation - colour,
capillary refill, warmth - is the gold

standard for monitoring free flaps post-
op. The most critical window is the first

48 hours.

 Heads up: The "delay" phenomenon increases
flap survival by enlarging existing arteries

along the flap axis via cellular hypertrophy.
Maximal effect kicks in between 48 and 72

hours.

Marjolin's Ulcer - rare, highly aggressive squamous cell carcinoma
arising in chronic wounds or scars (burns, osteomyelitis). High
propensity for metastasis.

Ideal dressing - must provide a moist environment, enable gas exchange, and
protect against infection.
Photography standards - same photographer, camera, and lighting for pre-
and post-op photos.

Visual Anchors

Langer's Lines / RSTLs - the
"natural wrinkles" of the
face. Incisions parallel to
these are nearly invisible;
incisions across them create
wide, unfavourable scars.
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Depth
Layer

Involved
Clinical

Appearance
Sensation

Healing /
Management

Superficial
(1st degree)

Epidermis
only

Erythematou
s, dry, no
bli t

Painful
Spontaneous
healing in 3–6

d
Superficial

Partial-
Thi k

Epidermis +
Papillary
d i

Bright red,
moist,

bli t

Exquisitely
painful; hair

i

7–14 days;
minimal

i ith
Deep Partial-

Thickness
(2 d d )

Epidermis +
Reticular

d i

Pale,
mottled,

d i d

Reduced
sensation;

i f l l

>21 days;
often

i
Full-

Thickness
(3 d d )

Entire dermis
+

S b t

Leathery
eschar,
h d

Anaesthetic
(painless)

Requires
excision and

fti hi h

 Heads up: Laser Doppler and AI tools
are emerging, but the gold standard
for assessing burn depth is still serial
clinical judgement by an experienced

practitioner.

Classification by Depth

Initial Assessment & TBSA Calculation

Stop the Burning Process (room temp water)
                  ↓

     Primary Survey (ABCDEF)
                  ↓

Secondary Survey (identify comorbidities)
                  ↓

   Calculate TBSA (exclude 1st degree burns)
                  ↓

      Determine Referral Criteria

Airway assessment - evaluate the pharynx for oedema or particulate immediately
upon extraction from a closed-space fire.
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Suture Fused Deformity Name Physical Presentation

Sagittal (Most Common) Scaphocephaly Long, narrow skull;
frontal/occipital bossing.

Metopic Trigonocephaly
Triangular (keel-
shaped) forehead;

hypotelorism.

Bicoronal Brachycephaly Short, wide skull;
flattening of occiput.

Unilateral Coronal Anterior Plagiocephaly
Orbital asymmetry and

unilateral frontal
flattening.

Multiple Sutures Cloverleaf (Trilobar)
Severe deformity;

surgical emergency due
to hydrocephalus/ICP.

The diagnostic step-ladder:

  [ Physical Exam ]
   (98% accurate — look for palpable ridges/dysmorphic shape)

            │
            ▼

   [ 3D Computed Tomography ]
   (Gold standard for definitive diagnosis)

            │
            ▼

   [ Intracranial Pressure (ICP) Screening ]
   (Required for all, especially multisuture cases)

4. Craniosynostosis: Virchow's Law and Skull Morphology

Craniosynostosis = premature fusion of one or more cranial sutures.
Mechanism (Virchow's Law): growth is restricted perpendicular to the fused
suture, with compensatory growth parallel to it.
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Feature Total Parenteral
Nutrition (TPN) Enteral Feeding

Primary Risk
PN-Associated Liver
Disease (PNALD) /

Cholestasis

Malabsorption /
Stressed gut

Metabolic Sign Rising Bile Acids →
Rising Direct Bilirubin

Best physiological
stimulus for bile flow

Cholestasis Prevention Use Omega-3 fatty acid
emulsions (Omegaven)

Early restoration of
enteral feeds is most

effective

│

 ▼
 Weight Monitoring

 │
 ▼

 Intake/Output Tracking
 (target urine output 1–2 mL/kg/hr)

 │
 ▼

 Serum Electrolytes/BUN/
 Creatinine

Metabolic Acidosis: What It Signals

Usually signals inadequate tissue perfusion (e.g., shock, NEC, or volvulus).

3. Pathology
Comparative Clarity: TPN vs. Enteral Feeding
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First Branchial Cleft Anomalies

Located near the external auditory canal, front or back of the ear, or the
submandibular region near the mandible angle. Tract usually runs through or
deep to the parotid gland, wrapping around or passing between branches of the
facial nerve (CN VII) before ending in the external auditory canal. Complete
excision needs careful preservation of CN VII.

Second Branchial Cleft Anomalies (most common, 70-95%)

Classic presentation: lateral neck mass or draining sinus at the lower anterior
border of the SCM (junction of upper half and lower third).

Tract path (high yield): penetrates the platysma, ascends along the carotid
sheath to the hyoid bone, turns medially, and runs between the internal and
external carotid arteries. Then passes close to the hypoglossal nerve (CN XII) and
glossopharyngeal nerve (CN IX) (behind the posterior belly of digastric and
stylohyoid) before ending in the tonsillar fossa of the lateral pharyngeal wall.

External Ostium (Lower 1/3 anterior SCM)
               ↓

Penetrates Platysma
               ↓

Ascends along Carotid Sheath
               ↓

Reaches Hyoid Bone and turns medially
               ↓

Passes between Internal & External Carotids (Carotid Bifurcation)
               ↓

Crosses adjacent to CN XII (Hypoglossal) and CN IX (Glossopharyngeal)
               ↓

Internal Ostium (Tonsillar Fossa / Lateral Pharyngeal Wall)

Surgical strategy: pass a fine lacrimal probe or inject methylene blue into the
tract to help with dissection. Removing this long, winding tract completely needs
multiple small, staggered transverse incisions (stepladder technique) along the
anterior SCM border. Gives better exposure, less tissue trauma, and better
cosmetic result than one long oblique incision.
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Condition Image Key
Differentiator Vascular Supply

CPAM

Multiloculated
cysts;

communicates with
airway

Pulmonary Artery

Sequestration
Non-functional

tissue; no airway
connection

Aberrant Systemic
Artery (Aorta)

CLE Overdistension of
a single lobe

Normal Pulmonary
Vessels

Bronchogenic Cyst
Ciliated columnar
lining; typically

carinal/hilar

Normal Bronchial
Vessels

Classification [HY]: Type I (75%) consists of large cysts (2–10 cm) and has a
good prognosis; Type III is microcystic/solid and carries a poor prognosis due to
lung hypoplasia and hydrops.
Vascularity: Characteristically supplied by the pulmonary artery and drains via
pulmonary veins.

Pulmonary Sequestration (BPS) Non-functioning lung tissue with no connection
to the tracheobronchial tree.

Classic Marker [HY]: Derives its blood supply from an aberrant systemic
artery (usually the aorta).

Comparative Clarity: Congenital Lung Lesions
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Staged palliation hierarchy [HY]:

    Stage 1: Norwood Procedure
(neoaorta reconstruction + BT/Sano shunt)

                |
                v

   Stage 2: Bidirectional Glenn Shunt
        (SVC to PA connection)

                |
                v

      Stage 3: Fontan Operation
   (IVC to PA connection, final stage)

Obstructive & Miscellaneous Defects

Coarctation of the Aorta (COA): narrowing distal to the left subclavian origin
High-yield exam: radiofemoral delay and significant BP discrepancy between
arms and legs
Anomalous Left Coronary Artery from the Pulmonary Artery (ALCAPA):
Bland-White-Garland syndrome. Most common cause of myocardial ischemia
in infants, treated by surgical reimplantation into the aorta
Eisenmenger's Syndrome: late reversal of L-to-R shunt to R-to-L from
irreversible PVR. Surgical repair is contraindicated at this stage

Visual Anchors

Tetralogy of Fallot: "boot-shaped heart" (coeur en sabot) on CXR from RVH
and concave pulmonary segment

TGA: "egg-on-a-side" (egg-on-string) silhouette with narrow mediastinum
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Diagnostic path

  Incidental finding on CXR
             |
             v

   Transthoracic Echo (TTE)
 (root/ascending visualization)

             |
             v

  Contrast-Enhanced CT Angio (CTA)
(gold standard, extent + surgical planning)

             |
             v

            MRA
 (alternative if contrast/radiation

        contraindicated)

Symptomatic: pressure on nearby structures gives hoarseness
(recurrent laryngeal nerve), dysphagia (esophagus), stridor (bronchus)
Most common location [HY]: aortic root and ascending aorta

Heads up: CXR can show a widened
mediastinum, but a normal CXR happens in up

to 16% of aortic dissections, so it can't rule
anything out. CTA is your standard for stable

patients, but if the patient's unstable, TEE is the
most sensitive bedside test.

Management

Surveillance — small, asymptomatic aneurysms
Medical — aggressive BP control (beta-blockers)
Surgical thresholds [HY]:
Sporadic ascending TAA: ≥ 5.5 cm
Descending TAA: ≥ 6.0 cm
Marfan/syndromic: lower threshold (4.5–5.0 cm), or if expanding ≥ 0.5
cm/year
Bicuspid aortic valve (BAV): intrinsic aortopathy risk, repair if > 4.5 cm
and having other cardiac surgery anyway
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Heads up: In the Fontaine
classification, Stage IV means
ischemic ulcers only. Venous
ulcers never make it into this

system, don't mix them up on an
exam.5. Management

Initial management — Intermittent Claudication

Goal is symptom relief plus cardiovascular risk reduction.
First-line [HY]: Supervised Exercise Therapy (30–45 mins, 3x/week for 12
weeks) plus aggressive risk factor modification (smoking cessation, statins, BP
control).

Pharmacotherapy:

Cilostazol (PDE-III inhibitor): the only FDA-approved drug that increases
walking distance.
Aspirin/Clopidogrel: reduce cardiovascular events (MI/stroke) but don't improve
walking distance. Heads up: Cilostazol is contraindicated in

Heart Failure, it's linked to increased
mortality in that group [HY]. Don't reach

for it just because it's the walking-
distance drug.Revascularization Strategy

Indicated for disabling claudication unresponsive to medical therapy, or
CLI/limb salvage.

Iliac (aortoiliac): endovascular angioplasty and stenting often preferred.

Femoro-popliteal (SFA):

Short lesions (<10-15 cm): endovascular therapy is first-line.
Long-segment occlusions (>15 cm) [HY]: femoropopliteal bypass with
autologous vein graft (great saphenous vein) is the gold standard for durability
and patency.
ALI management: urgent surgical thromboembolectomy using a Fogarty
balloon catheter for embolic occlusions with viable runoff.
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