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Chapter 12. Integration and Clinical Applications

Part 1 | Clinical Anatomy in Physiotherapy
1 ¢ Learning Objectives
By the end of this part you should be able to ...

1. Translate theoretical anatomical knowledge into accurate assessment, manual therapy, exercise
prescription, and patient education.

2. ldentify critical anatomic “danger zones” (e.g., neurovascular bundles) and describe safe-hand placement for
common techniques.

3. Apply anatomy to four realistic case scenarios, demonstrating clinical reasoning from subjective data to
outcome evaluation.

4. Create a problem list and treatment plan that links each intervention to a specific anatomical or biomechanical
rationale.

2 * From Anatomy to Action - Core Physiotherapy Touch-Points

Domain Crucial Anatomical Elements Example of Direct Application
Observation & Spinal curves (cervical lordosis, thoracic Recognise increased thoracic kyphosis - cue scapular
Posture kyphosis, lumbar lordosis) re-traction and thoracic extension mobilisations
Palpation & Surface Bony landmarks, muscle bellies, Palpate medial epicondyle to locate common flexor
Anatomy tendons, pulse points origin in golfers’ elbow before cross-friction massage
Manual Therapy Joint planes, convex-concave rule, Dlrgct anterlqr glide on.talus (Fpnvgx) to restore plantar-

close-packed positions flexion following ankle immobilisation

Prescribe hip-abductor side-lying raises at 15° extension
to maximise gluteus-medius activation and minimise TFL
substitution

Position TENS electrodes along median nerve motor
points for carpal tunnel pain

Organ topology, dermatome maps, Explain why posterior hip precautions protect the
wound precautions repaired posterior capsule after THR

Muscle fibre orientation, lever arms,

Exercise Design -
9 length-tension curve

Modalities Neurovascular course, motor points

Patient Education

3 * Danger Zones & Safe Technique Guides

Region Structure(s) at Risk Technique Precaution
. . Vertebral artery within transverse Avoid sustained end-range rotation+extension mobilisation;
Cervical spine ; .
foramen C6 - C1 pre-manipulation VBI screen
. . Femoral nerve/artery/vein under For hip mobilisations, apply posterior-lateral glide with hip in
Anterior hip . ) . o . -
inguinal ligament 30° flexion to keep capsule slack anteriorly

Place padding and keep elbow > 60° flex when prolonged
prone positioning

During soft-tissue release, only light pressure centrally; deeper
work laterally over biceps femoris or medially over
semimembranosus

Elbow medial Ulnar nerve in cubital tunnel

Popliteal artery, tibial & common

Popliteal fossa fibular nerves

4 ¢ Integrated Case Studies

Case 1 - Post-Lumbar Discectomy Rehabilitation

e Subjective: 35-y-0 nurse L5-S1 micro-discectomy 2 wks ago; numbness in lateral foot improving.
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Key Anatomy: Disc annulus, cauda equina, multifidus segmental stabilisers, posterior longitudinal ligament.
Problem List & Anatomical Link:
1. Trunk flexion fear-avoidance (load on healing annulus).
2. Multifidus inhibition at L5 (arthrogenic reflex).
3. Scar adherence along lamina (restricts dural mobility).
e Intervention & Rationales:
o Graded hip-hinge training (maintains neutral lumbar lordosis, protects disc).
o Ultrasound biofeedback to activate multifidus (palpate lateral to L5 spinous).
o Neural glides (sciatic) performed in slump-sitting with cervical extension to tension opposite pole—respect
dural attachments.

Case 2 - Rotator-Cuff Tendinopathy

e Anatomy Drivers: Narrow sub-acromial space between humeral head (greater tubercle) and coraco-acromial
arch; rotator-cuff tendon avascular zone 1 cm from insertion.

e PT Plan: Posterior capsule stretch (cross-body adduction) = allows humeral head posterior glide; scapular-setting
for serratus anterior & lower trapezius to upwardly rotate scapula and clear acromion.

Case 3 - COPD with Dynamic Hyper-inflation

e Anatomy Drivers: Flattened diaphragm loses zone-of-apposition; accessory inspiratory muscles hypertrophy;
small airways collapse early.

e PT Plan: Teach tripod stance and pursed-lip breathing (shifts equal-pressure point distal); diaphragmatic
facilitation in crook-lying to restore excursion; thoracic expansion against therapist resistance.

Case 4 - Post-Stroke Hemiplegic Shoulder Pain

e Structures: Glenoid fossa orientation, inferior capsule laxity, supraspinatus tendon; scapular thoracic rhythm
disrupted.

e Interventions: Sling in slight ER/abd to align humeral head; gentle ER range below 60° using dowel to avoid
impingement; FES to posterior deltoid (C5 motor point) to centralise humeral head.

5 ¢ Clinical Reasoning Algorithm

perlCopyEditAnatomical Impairment - Biomechanical Consequence - Functional Limitation

L Select targeted manual / exercise / modality addressing each link

Example: Tight pectoralis minor = anterior tilt & internal rotation of scapula = impingement with overhead reach —»
prescribe pectoralis minor release + serratus anterior strengthening.*

6 ¢ Self-Check Quiz (answers follow)

1. Which two bony landmarks do you palpate to assess anterior pelvic tilt in standing?

. Name one muscle synergy that prevents scapular winging during push-ups.

3. Why is the thumb placed in slight abduction and extension inside a resting hand splint after flexor-
tendon repair?

4. ldentify the nerve potentially compressed by an overly tight piriformis and state one clinical sign.

5. During a posterior tibial glide at the knee (open-chain), why is the tibia supported proximally?

N

Answers

1. ASIS and PSIS—observe relative vertical height or palpate with fingers to gauge tilt.
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. Serratus anterior + lower trapezius upward-rotation couple stabilises the scapula against the thorax.

Puts the repaired flexor tendons on safe relative slack while preventing adhesion; maintains the functional
hand arch for early active motion protocols.

. Sciatic nerve (common fibular division); sign = radiating pain/paraesthesia down posterolateral thigh and leg

with FAIR test.

. Support prevents posterior sag and isolates translation to the joint line, protecting the fibular nerve at the

fibular head and minimising shear at the articular surface.

7 * Key Take-Home Points

Every physiotherapy technique has an anatomical justification—knowing “why here, why. this way” ensures
safety and effectiveness.

e Systematic linking of impairment —» biomechanics - function streamlines clinical reasoning.
e Case-based practice cements anatomy into memory far better than rote recall.
e Vigilance for red-flag anatomy (neurovascular, surgical repairs, unstable segments) is non-negotiable in

daily practice.

Part 2 - Assessment Techniques: Physical Examination & Anatomical
Landmarks

1 ¢ Learning Objectives

After completing this part you will be able to ...

1.

Sequence a full musculoskeletal physical examination (inspection — palpation - active & passive range -
resisted tests — special tests - neurovascular screen).

Locate and use key anatomical landmarks to obtain reproducible goniometric, tape-measure and strength-
testing data.

Explain the biomechanical rationale behind each test or measurement, recognising when findings indicate
pathology or contraindicate intervention.

Document objective findings in a format that links directly to treatment planning and outcome measurement.

2 * Standard Musculoskeletal Examination Flow

1 Inspection / Detect asymmetry, swelling, View from front/ side / back at eye
Posture scars, colour level; use plumb line

2 Palpation tissue texture, temperature,

Step Purpose Technique Tips Common Errors
Clothes obscure landmarks;
patient not weight-bearing
equally

Confirm bony alignment, soft- Pads of fingers; progress superficial Press too hard too soon;

tenderness - deep; compare bilaterally skipping uninvolved side
3 Active ROM Patlent-gengrgted movement Demo_nst.rate once; look for Theraplst stabilises segments
pattern & willingness substitutions incorrectly
4 Passive ROM & Joint capsule/ligament Move slowly to limit; note capsular Forcing beyond pain; not
End-feel integrity vs bony vs empty end-feel supporting distal limb
5 Resisted Isometric Contractile tissue strength & ‘Mid-range break test’ position; Changing leverage between
(MMT or handheld . . d K ;
dynamometer) pain provocation grade 0-5 or kg tests; no warm-up
. Confirm hypothesis (e.g., Isolate structure; know Performing without mastering
6 Special Tests Lachman, Neer, FABER) sensitivity/specificity basic steps
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Step Purpose Technique Tips Common Errors
Overlooking subtle sensory
7 Neurovascular Safety check; referral Dermatomes, myotomes, reflexes, change; ignoring ankle-
Screen decision pulses, capillary refill brachial index in vascular
patients
8 Functional Tasks Link impairment to activity Slt-to-stand, step-down, hand-to-  Poor cueing; environment not
neck, gait standardised

3 ¢ Anatomical Landmarks for Reliable Measurement

Region Landmark Palpation Cue Assessment Use
. Mastoid process - C7 . . Cervical inclinometer placement; thoracic
C-Spine spinous C7 prominent on neck flexion kyphosis angle (C7-T12)
. . . goniometer fulcrum for GH
Shoulder Lateral acromion tip Hard flat edge under deltoid abduction/flexion
Elbow/Wrist Later.al epicondyle, radial Bony. knob_at qlstal humerus; MMT wr[st extensors; tape measure for
styloid styloid radial side elbow girth
Hand Lister’s tubercle (dorsal Small bump mid-dorsum Palpate EPL tendon path; splint fitting

distal radius)

Spine/Pelvis PSIS dimples, ASIS Thumb pits; anterior superior spine Pelvic tilts; measuring leg length

(ASIS-MM)
Hip Greater trochanter Flat palm sweep over lateral thigh Hip IR/ER goniometer axis; taping ITB
Joint-line gap, tibial Space beside patellar tendon; . O
Knee tuberosity bump under patellar tendon Lachman hand placement; Q-angle
Ankle/Foot Medial malleolus, navicular Rourjded medlal ankle; bump Subtalar neutral, navicular drop test
tubercle medial mid-foot
2nd rib (angle of Louis), Walk fingers down manubrium; tip . o
Thorax xiphoid undec steEOUD) Chest expansion tape positions

Clinical Pearl: Mark difficult landmarks with washable skin pencil before goniometry—improves intra-rater
reliability by = 5-7°.

4 » Case-Based Application
Case A - Post-ACL Reconstruction (6 weeks)

e Goal: Assess readiness for closed-chain strengthening.
e Landmarks:
o Tibial tuberosity & fibular head - for dynamometer strap without compressing common fibular nerve.
o Patellar apex - gauge effusion with stroke test.
e Key Metrics:
o Knee flexion PROM (goniometer axis at lateral epicondyle).
o Quad lag (SLR).
o Single-leg stance time.
o Interpretation: Full passive extension, flex = 110°, < 1+ effusion - progress.

Case B - Cervicogenic Headache

e Landmarks: Occipital protuberance, C2 spinous, mastoid.
e Tests: Cranio-cervical flexion test using pressure biofeedback; palpation of rectus capitis posterior minor.
e Anatomical Rationale: Irritated C2 dorsal ramus refers to occipital region.
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5 ¢ Essential Measurement Tools & Placement

Goniometer

Inclinometer (gravity or

Tool Correct Placement Common Pitfall

Axis at joint centre; stationary arm aligned with proximal Reading inner vs outer scale
landmark; moving arm with distal segment wrong

Two-point method: e.g., sacrum & T1 for thoracic mobility Not zeroing between motions

digital)
Tape Measure Parallel to limb axis; constant tension Loose loop, skin‘indentation
Hand-held Dynamometer Perpendicular to limb at distal segment, but not at end- Pqtlent cheats” by rotating
range joint
Standardised sites (e.qg., triceps midway acromion- Measuring within 1 s to avoid

Skin Calipers (skinfold/OE)

olecranon) fluid shift

6 ¢ Self-Check Quiz (answers below)

W

. Which landmark defines the axis for hip abduction/adduction goniometry in supine?
. During median-nerve neurodynamic testing, what scapular position prevents shoulder girdle elevation

compensation?
Name two signs indicating you should stop a manual muscle test immediately.
Why is the navicular drop test clinically relevant for prescribing foot orthoses?

. Give the dermatome level for the great toe dorsal surface and its corresponding myotome.

Answers

uReWwNE

Anterior-Superior lliac Spine (ASIS) of the tested side (fulcrum at ASIS line to patella).

Scapular depression and retraction maintained manually or via table edge support.

Sudden pain expression / verbal report or visible muscle “cramp” or joint collapse indicating possible tear/injury.
Measures medial arch control; > 10 mm drop predicts over-pronation and helps justify supportive orthosis.

L5 dermatome; myotome = ankle dorsiflexion / hallux extension (extensor hallucis longus).

7 *» Key Take-Home Points

o Reliable assessment hinges on precise landmarking, standardised technique and clear documentation.
e Anatomy directs every palpation, movement and resistance test—practise until landmarks become second

nature.

e Use objective metrics to set baselines and track change; tie each measure to a functional goal.
e Constantly link abnormal findings to anatomical structures to sharpen differential diagnosis and treatment

focus.

Part 3 | Practical Anatomy Labs - Dissection, Modelling & Digital Tools

1 Lab-level Objectives

By the end of the scheduled laboratory blocks you will be able to ...

1.

Navigate a real or virtual cadaver to locate every structure named in the Semester-1 syllabus, demonstrating
safe instrument handling and ethical conduct.

. Assemble and manipulate anatomical models (plastic, 3-D printed, or plastinated) to illustrate osteology,

myology, angiology and neurology relationships.

. Employ digital anatomy platforms and augmented-/virtual-reality (AR/VR) headsets for self-directed revision,
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layer peeling, and clinical correlation.
4. Integrate chart-based “road-maps” with palpation drills, reinforcing surface anatomy and landmark
identification.

2 Hands-on Dissection or Prosection Sessions

Week Region Key Landmarks to Expose Clinical Emphasis Safety / Ethical Notes
Back & Trapezius, erector spinae, .
1 Vertebral thoracolumbar fascia, spinal cord Lumpgr puncture level “‘4 L5), Scalpel stroges @way fr_om you;
- multifidus for core stability respect donor anonymity
Canal meninges
> Upper Limb Brachial plexus cords, rotator cuff IM injection site (deltoid), Keep ulnar nerve moist—dries
PP tendons, cubital fossa contents  Volkmann'’s ischaemia risk quickly; record tag numbers
Pericardial sac, coronary arteries, Chest-tube safe triangle; Do NOT puncture
3 Thorax . . . ;
hilum of lung cardiac auscultation valves lungs—formalin vapour hazard
4 Abdomen &  Hepatic portal triad, mesenteric  McBurney’s point, hernia rings, Sharps in kidney dish; report
Pelvis arterial arcades, pelvic floor sling episiotomy angle formalin splash immediately
. Femoral triangle, sciatic nerve Intramusculqr injection TRg Wear cut-resistant gloves when
5 Lower Limb ! " gluteus medius, ACL graft

popliteal fossa reflecting IT band

harvest sites

Tip: Before every cut, verbalise the structure and its neighbours aloud—peer teaching cements memory.

3 Anatomical Modelling Workshops

Station Materials Outcome

PLA prints of vertebrae, scapula, Visualise facet orientation; practise screw trajectory for
pelvis fixation exercises

Build layers of rotator cuff » appreciate fibre direction and
tendon overlap

Silicone ligaments on 3-D bony Demonstrate convex-concave glide; show injury grades by

Skeletal 3-D Printing
Clay Muscle Sculpting Foam skeleton, oil-based clay

Elastomer Joint Models

cores stretching
. Colour-coded yarn on torso Trace hepatic portal circuit, coronary circulation; test
Vascular String Map . ) ;
mannequin classmates by blindfold palpation
Augmented Reality Place cards on a peer to project internal organs; practice

Overlay Ipblet with camera + AR cards palpation lines with visual guide

4 Digital & Chart-based Learning Resources

Tool Strengths Suggested Tasks
Compl_ete Anatqmy High-resolution dissection view, Peel away to brachial plexus, annotate root —»
(Elsevier) - multi-layer 3-D > . ; b h h
atlas animations, quizzes ranch pat
Visible Body® AR True-scale overlay on live person Practise auscultation landmarks; overlay heart
valves while listening
Acland Video Atlas Real cadaver footage with narration Watch knee joint movements before performing

Lachman test

Biodigital Human - Compare emphysematous vs healthy alveoli before
Pathology Pack COPD lab

Classic Wall Charts (Netter, Immediate visual reference, can be Stick Post-its with clinical pearls (e.g., “Safe IM
Grant) marked up zone”) during palpation circuits

Integrates disease models
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5 Structured Lab Workflow

A(Pre-lab video) --> B(Table briefing & safety quiz)
B --> C(Hands-on dissection / model build)

C --> D(Peer-teaching round)

D --> E(Tabletop 0SCE check)

E --> F(Immediate feedback & reflection log)

Logs are uploaded to the LMS each week; include sketches, labelled photos and one clinical take-home point per structure.

6 Assessment & Feedback

Component Weight Example
Spotter practical (identification) 40 %  Tag median nerve on plastinated upperlimb; state root levels
Mini-OSCE (skill demo) 30 % Palpate ASIS, measure hip IR with goniometer in 4 min
Digital quiz 20 % AR app screenshot of scapular upward-rotation with correct angles
Reflective portfolio 10 %  Weekly 200-word entry linking anatomy to recent clinic observation

Passing standard: = 50 % overall and = 40 % in each component.

7 Self-Check Quiz (Answers below)

1. Which nerve is most at risk when reflecting the piriformis during gluteal dissection?

2. Name two advantages of plastinated specimens over traditional wet cadaver tissue.

3. During clay modelling of the knee, what is the correct orientation of ACL fibres (from tibia to femur)?

4. Which AR application feature best helps visualise diaphragmatic excursion?

5. List one absolute and one relative contraindication to student cadaver dissection participation.
Answers

1. The sciatic nerve (especially common fibular division) runs inferior to piriformis.

2. Odour-free, durable/dry — can be handled without gloves; maintains true-to-life colour and relationships.

3. Anterior-medial tibia —» posterior-lateral femoral condyle (anteromedial to posterolateral orientation).

4. The real-time transparency slider that shows lung silhouette moving with breathing on a peer.

5. Absolute: Active skin infection on hands; Relative: Pregnancy during first trimester (formalin fumes) - may

participate with respirator if cleared.

8 Key Take-Home Points

e Multimodal exposure—cadaver, models, AR/VR, charts—maximises retention by engaging visual, tactile
and kinesthetic learning pathways.

o Safety and ethics underpin every lab; respect for donors and strict PPE are non-negotiable.

e Build the habit of linking each structure you dissect or model to a clinical action, test or precaution—that
is true “clinical anatomy.”

o Reflective practice turns passive viewing into active mastery; sketch, label and teach peers to cement
knowledge.
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