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STUDENT READING PACK | ANATOMICAL DOMAIN | NINTH-GRADE TARGET

The Anatomical Domain Explainer
Short readings that supply every idea needed for each lesson decision.

REQUIRED

Read the three short paragraphs and use the labeled case 
evidence.

OPTIONAL

Open the publication links only if you want to go deeper.

How every reading is structured

• Why it matters

• The question

• Prior takeaway

• Analogy and rules

• Biomedical example

• Case evidence

• Decision

• Take-home

• Glossary

• Optional sources
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READING 1 OF 20 | DEVELOPMENT SCULPTS

The Normal Lip and Palate, Part by Part
What are the parts of a normal lip and palate, and what is the roof of the mouth actually doing?

START WITH

Mateo's strongest genetic story is multifactorial and 
evidence-bounded: IRF6 explains a pathway, not a 
proven individual cause.

REMEMBER

Anatomy becomes useful when each structure is tied to 
the job it performs.

Why this matters

A precise normal map gives students the reference needed to identify what a cleft interrupts.

The biology in plain English

The upper lip, alveolus, hard palate, and soft palate form one connected region with different tissues and jobs.

The incisive foramen is an important landmark. Structures in front belong to the primary palate; structures behind belong to the 
secondary palate.

The palate separates the mouth from the nose. The hard palate stays firm, while the soft palate moves during speech and 
swallowing.

Biomedical teaching illustration: Map the normal lip, primary palate, and secondary palate

Check your understanding

• Which landmark divides the primary and secondary palate?

• Why must the soft palate move?
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READING 1 OF 20 | EVIDENCE, DECISION, AND GLOSSARY

Case evidence supplied for this lesson
ID Finding supplied in the case Why it matters

ANA01-E1
The incisive foramen separates the primary 
palate in front from the secondary palate 
behind.

It is a landmark for describing the extent of a 
cleft.

ANA01-E2
The hard palate is bony and the soft palate is 
muscular.

One provides a fixed roof while the other 
moves for speech and swallowing.

ANA01-E3
Mateo's composite file describes an opening 
from the lip through the palate.

The normal oral-nasal barrier is interrupted 
across more than one region.

Concrete decision

You are the pediatric anatomist orienting the cleft team. A trainee labels the palate as one flat bone and cannot explain 
Mateo's feeding problem.

A. Correct the map to include primary palate, hard palate, soft palate, and two cavities.

B. Keep one label because every palate part has the same tissue and job.

C. Skip the normal map and start with surgery.

Decision prompt: Choose the anatomy correction and cite the landmark plus one function.

Claim ceiling: You may map normal structures and the barrier function. You may not classify Mateo's cleft until its full extent is 
supplied.

Glossary

Term Plain-English definition

philtrum
The vertical groove in the middle of the upper lip, bordered by two ridges, that forms 
where facial parts fuse during development.

vermilion border
The sharp line where the colored part of the lip meets the surrounding facial skin, a key 
landmark that must align in cleft lip repair.

alveolus
A tiny air sac at the end of an airway in the lung where oxygen enters the blood and 
carbon dioxide leaves it across a thin wall.

hard palate
The bony front part of the roof of the mouth that separates the mouth from the nasal 
cavity and supports chewing and speech.

soft palate (velum)
The flexible muscular back portion of the roof of the mouth that lifts to seal off the nose 
during speech and swallowing.

incisive foramen
A small opening in the roof of the mouth just behind the front teeth that marks the 
boundary between the primary and secondary palate.
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READING 2 OF 20 | CELLS DIFFERENTIATE

The Muscles That Make a Lip and Palate 
Work
Which muscles let the lips seal and the soft palate lift, and why does the direction their fibers run matter?

START WITH

Anatomy becomes useful when each structure is tied to 
the job it performs.

REMEMBER

Muscle function depends on fiber direction, attachment, 
and continuity, not merely on muscle presence.

Why this matters

Students need a force-and-motion model before they can understand why skin closure alone does not restore function.

The biology in plain English

Orbicularis oris is a circular muscle around the mouth. When its fibers are continuous, it helps close and shape the lips.

Levator veli palatini runs from the skull base into the soft palate. Its fibers meet across the midline as a sling that lifts the velum.

A muscle name is not enough. Direction, attachment, and continuity determine what motion the muscle can produce.

Biomedical teaching illustration: Trace the normal lip sphincter and palatal sling

Check your understanding

• What shape does orbicularis oris normally form?

• Why does the levator need a sling across the midline?
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READING 2 OF 20 | EVIDENCE, DECISION, AND GLOSSARY

Case evidence supplied for this lesson
ID Finding supplied in the case Why it matters

ANA02-E1
Orbicularis oris fibers normally form a 
continuous ring around the mouth.

The ring supports lip seal and coordinated 
movement.

ANA02-E2
Levator veli palatini fibers normally form a 
transverse sling across the soft palate.

The sling elevates the velum toward the 
pharyngeal wall.

ANA02-E3 Fiber direction predicts the line of pull.
A muscle can be present but function poorly 
when redirected or interrupted.

Concrete decision

You are the anatomy fellow preparing a function map. A diagram shows both muscles but leaves out fiber direction and 
attachments.

A. Add direction, attachment, and continuity before predicting function.

B. Approve it because the muscle names are present.

C. Replace the muscle map with skin landmarks only.

Decision prompt: Choose the revision and use both muscle examples.

Claim ceiling: You may predict normal lines of pull. You may not infer Mateo's exact muscle displacement before viewing cleft 
anatomy.

Glossary

Term Plain-English definition

orbicularis oris
The ring of muscle encircling the mouth that closes and shapes the lips; its fibers are 
disrupted and repaired in cleft lip surgery.

levator veli palatini
The main muscle that lifts the soft palate to close off the nose during speech and 
swallowing; it is often disrupted in cleft palate.

muscular sling
The hammock of soft palate muscles that meet in the midline so the palate can lift and 
seal the nose off during speech and swallowing.

velopharynx
The space where the soft palate meets the back of the throat, which must seal off the 
nose during speech and swallowing.

sphincter
A ring of muscle that tightens to close an opening and relaxes to open it, such as the 
muscle ring that seals the throat during speech.
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READING 3 OF 20 | DEVELOPMENT CAN GO WRONG

The Anatomy of the Cleft, What Is Actually 
Interrupted
In a cleft, what exactly is the gap, and what happens to the orbicularis oris and the levator veli palatini?

START WITH

Muscle function depends on fiber direction, attachment, 
and continuity, not merely on muscle presence.

REMEMBER

A cleft is not only a visible gap; it also redirects muscles 
and changes the forces they produce.

Why this matters

The gap-plus-force model helps students see why functional reconstruction is more than covering an opening.

The biology in plain English

A complete cleft can interrupt the lip, gum ridge, hard palate, and soft palate.

The muscles are usually present, but their fibers attach along the cleft edges instead of crossing the midline in the normal pattern.

The changed attachments redirect force. A complete repair must address both the opening and the muscle arrangement.

Biomedical teaching illustration: Compare normal and cleft muscle paths

Check your understanding

• Why is skin closure alone incomplete?

• How are levator fibers redirected in cleft palate?
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READING 3 OF 20 | EVIDENCE, DECISION, AND GLOSSARY

Case evidence supplied for this lesson
ID Finding supplied in the case Why it matters

ANA03-E1
Mateo's left lip, alveolus, and palate are 
discontinuous in the composite examination.

The cleft crosses skin, muscle, bone, and 
mucosa.

ANA03-E2
Orbicularis fibers insert along the cleft margins 
rather than completing a ring.

The lip pulls asymmetrically.

ANA03-E3
Levator fibers run more front-to-back and 
attach abnormally near the posterior hard 
palate.

The soft-palate sling is not normally oriented.

Concrete decision

You are marking the preoperative anatomy. The proposed plan says only close the skin and mucosa because both muscles are 
present.

A. Reject it and require muscle identification and reconstruction.

B. Approve it because the visible gap is the only defect.

C. Remove all muscle tissue before closure.

Decision prompt: Choose the plan and cite one lip finding plus one palate finding.

Claim ceiling: You may describe the supplied structural displacement. You may not choose a specific surgical technique yet.

Glossary

Term Plain-English definition

cleft
A split or gap left when two parts of the face grow toward each other but do not fully 
join before birth.

fusion
When two growing tissue edges meet at the midline and join into one continuous 
structure, as the lip and palate do during development.

displaced muscle
A muscle pulled out of its normal position, such as palate muscles that fail to meet in the 
midline in a cleft palate.

abnormal insertion
When a muscle attaches in the wrong place, as in cleft palate where palate muscles 
anchor to the back of the hard palate instead of meeting in the midline.

oronasal communication
An abnormal opening that connects the mouth and nasal cavity, letting air, food, or 
liquid pass between them.
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READING 4 OF 20 | DEVELOPMENT SCULPTS

Saying It Precisely, How Surgeons Classify a 
Cleft
How do surgeons classify a cleft precisely enough that the label alone tells another team exactly what they are dealing 
with?

START WITH

A cleft is not only a visible gap; it also redirects muscles 
and changes the forces they produce.

REMEMBER

A useful cleft label records side, completeness, and 
anatomical extent without replacing the examination.

Why this matters

Classification lets a multidisciplinary team communicate clearly, but students must know which observations support the label.

The biology in plain English

Laterality tells whether a cleft is left, right, or bilateral. Completeness tells whether the opening reaches through the full expected 
tissue path.

A descriptive label should name the structures involved. Veau classification is commonly used for palate extent and has four 
groups.

Mateo's supplied examination supports a complete unilateral left cleft lip, alveolus, and palate. The palate component fits Veau 
III.

Biomedical teaching illustration: Classify Mateo from the supplied examination

Check your understanding

• Which three details belong in a descriptive label?

• What does Veau classification not explain?
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READING 4 OF 20 | EVIDENCE, DECISION, AND GLOSSARY

Case evidence supplied for this lesson
ID Finding supplied in the case Why it matters

ANA04-E1 The opening is on Mateo's left side. The cleft is unilateral left.

ANA04-E2
The cleft extends through the lip and alveolus 
into both hard and soft palate.

The cleft is complete and involves lip, alveolus, 
and palate.

ANA04-E3
Veau III describes a unilateral complete cleft 
involving the soft and hard palate and 
continuing through the alveolus on one side.

The palate component fits Veau III.

Concrete decision

You are completing the operative problem list. Three labels are offered for the same composite examination.

A. Complete unilateral left cleft lip, alveolus, and palate; Veau III.

B. Cleft palate, side and extent unknown.

C. Bilateral incomplete cleft lip only.

Decision prompt: Choose the most precise supported label and cite all three evidence cards.

Claim ceiling: You may classify the supplied anatomy. You may not use the label to claim a genetic cause or predict outcome.

Glossary

Term Plain-English definition

classification system
An organized scheme that sorts cases into defined categories, such as grouping clefts by 
type and location for consistent diagnosis.

Veau class
A four-category system that grades clefts from a soft-palate-only cleft up to a bilateral 
cleft of the lip and palate.

LAHSHAL
A shorthand code for recording clefts site by site (Lip, Alveolus, Hard palate, Soft 
palate) from the patient's right to left, capitals marking complete clefts.

Kernahan striped-Y
A Y-shaped diagram that maps cleft lip and palate by shading numbered boxes for each 
affected part of the lip and palate.

incisive foramen
A small opening in the roof of the mouth just behind the front teeth that marks the 
boundary between the primary and secondary palate.

laterality
Which side of the body a feature affects, such as whether a cleft is on the left, the right, 
or both sides.
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READING 5 OF 20 | DEVELOPMENT SCULPTS

One Cleft, Many Shapes, The Cleft Spectrum
What makes one cleft different from another, and where does Mateo's cleft fall in the full spectrum?

START WITH

A useful cleft label records side, completeness, and 
anatomical extent without replacing the examination.

REMEMBER

Clefts vary along several independent axes, so one 
familiar example cannot stand for the whole spectrum.

Why this matters

Multiple axes prevent students from treating cleft lip and palate as one single shape.

The biology in plain English

A cleft can be unilateral or bilateral, complete or incomplete, and overt or submucous. These features do not always travel 
together.

A submucous cleft has mucosa over the opening, but the muscle or bone below may still be separated.

Mateo's pattern is unilateral, complete, and overt. Other patients need their own examination and label.

Biomedical teaching illustration: Place four case cards on the cleft spectrum

Check your understanding

• What can be hidden in a submucous cleft?

• Why should laterality and completeness be scored separately?
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READING 5 OF 20 | EVIDENCE, DECISION, AND GLOSSARY

Case evidence supplied for this lesson
ID Finding supplied in the case Why it matters

ANA05-E1
One case card shows a cleft on both sides of the 
lip and alveolus.

It is bilateral regardless of whether the palate is 
complete.

ANA05-E2 Another stops before reaching the nostril floor. It is an incomplete lip cleft.

ANA05-E3
A third has intact oral mucosa but a notched 
hard palate and separated soft-palate muscles.

A submucous cleft can be hidden under intact 
mucosa.

Concrete decision

You are triaging four newborn case cards. A teammate wants to call every cleft that is less visible incomplete.

A. Classify each card on separate side, extent, and surface axes.

B. Use visible size as the only axis.

C. Call all intact-mucosa palates normal.

Decision prompt: Choose the classification method and demonstrate it on two cards.

Claim ceiling: You may describe the supplied anatomy. You may not infer function from appearance alone.

Glossary

Term Plain-English definition

unilateral Affecting only one side of the body or face, as opposed to both sides.

bilateral
Affecting both the left and right sides of the body, such as a cleft that appears on both 
sides of the lip.

complete cleft
A cleft that extends fully through the structure, such as a lip cleft reaching all the way up 
into the nostril with no tissue bridge.

incomplete cleft
A cleft that does not extend through the full structure, leaving a band of intact tissue 
bridging part of the gap.

Simonart's band
A thin bridge of soft tissue that spans across a cleft lip, partly connecting the two sides 
instead of leaving a complete gap.

submucous cleft palate
A hidden cleft where the palate muscles fail to join in the midline even though the 
overlying lining looks intact.
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READING 6 OF 20 | DEVELOPMENT CAN GO WRONG

Why Feeding Fails, and What Helps Right 
Now
Why can't Mateo feed normally, and what can we change today to help him before any surgery?

START WITH

Clefts vary along several independent axes, so one 
familiar example cannot stand for the whole spectrum.

REMEMBER

A cleft palate limits suction because the mouth cannot 
seal from the nose, so feeding support changes flow 
rather than blaming effort.

Why this matters

A mechanism-first feeding decision replaces blame with an anatomical explanation and a concrete support plan.

The biology in plain English

Suction requires a sealed mouth. A cleft palate leaves an opening to the nose, so pressure leaks even when an infant works hard.

Assisted-flow bottles can move milk with less suction. Upright positioning and pacing help coordinate swallowing and breathing.

The team should monitor feed time, amount, breathing signs, hydration, and growth. Different systems vary, and caregiver 
teaching matters.

Biomedical teaching illustration: Trace pressure and flow during Mateo's feeding

Check your understanding

• Why does stronger sucking not close the pressure leak?

• Which four outcomes should the team monitor?



JOHN HAY BIOMEDICAL  |  THE BABY MATEO CASE

Page 13

READING 6 OF 20 | EVIDENCE, DECISION, AND GLOSSARY

Case evidence supplied for this lesson
ID Finding supplied in the case Why it matters

ANA06-E1
Mateo has a complete cleft palate connecting 
the oral and nasal spaces.

He cannot form a typical sealed suction 
chamber.

ANA06-E2
He coordinates swallowing and breathing but 
tires during long feeds.

The primary supplied problem is inefficient 
transfer, not absent effort.

ANA06-E3
The team can provide an assisted-flow bottle, 
upright positioning, pacing, and weight 
monitoring.

Support works around the pressure leak while 
protecting growth and breathing.

Concrete decision

You are the cleft-team feeding specialist. Mateo takes 42 minutes per feed, has nasal milk escape, and is falling off his weight 
curve without cough or color change.

A. Start assisted-flow feeding education and close growth follow-up.

B. Tell the family to make him suck harder with a standard rigid bottle.

C. Schedule emergency lip surgery as the feeding treatment.

Decision prompt: Choose today's feeding plan and cite the mechanism plus monitoring evidence.

Claim ceiling: You may recommend the supplied educational support plan. You may not rule out swallowing or airway disease if 
new safety signs appear.

Glossary

Term Plain-English definition

intraoral negative pressure
The suction created inside the mouth that lets a baby latch and draw milk; a cleft palate 
can prevent this seal from forming.

oronasal communication
An abnormal opening that connects the mouth and nasal cavity, letting air, food, or 
liquid pass between them.

compressible bottle
A soft squeeze bottle used to feed an infant with a cleft, letting a caregiver gently push 
milk so the baby does not have to create suction.

upright positioning
Holding a baby in a more vertical posture during feeding so gravity helps keep milk out 
of the nose and airway.

aspiration
When food, liquid, or saliva slips into the airway and lungs instead of the stomach, a risk 
for infants who have trouble feeding or swallowing.
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READING 7 OF 20 | DEVELOPMENT SCULPTS

Shaping the Gap Before Surgery
Can we shape and narrow Mateo's cleft before surgery, and how strong is the evidence that it helps?

START WITH

A cleft palate limits suction because the mouth cannot 
seal from the nose, so feeding support changes flow 
rather than blaming effort.

REMEMBER

Presurgical molding changes the starting geometry before 
repair; it does not fuse tissue, and long-term benefits 
remain uncertain.

Why this matters

Students practice shared decision-making when a treatment has a plausible mechanism and incomplete long-term evidence.

The biology in plain English

Presurgical infant orthopedics can gently change the position of alveolar segments and nasal tissues before lip repair.

The appliance does not fuse the cleft. Surgery is still needed to reconstruct tissue continuity.

Studies support some short-term gap reduction, but long-term benefits and comparisons remain uncertain. Family burden, access, 
and preferences belong in the decision.

Biomedical teaching illustration: Evaluate nasoalveolar molding for Mateo

Check your understanding

• What can molding change before surgery?

• What outcome should not be promised?
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READING 7 OF 20 | EVIDENCE, DECISION, AND GLOSSARY

Case evidence supplied for this lesson
ID Finding supplied in the case Why it matters

ANA07-E1
The supplied model shows Mateo's alveolar 
gap narrowing during monitored appliance use.

The starting geometry can change before lip 
repair.

ANA07-E2
The appliance does not create tissue fusion or 
replace surgery.

Molding is positioning, not closure.

ANA07-E3
Systematic reviews report low or very low 
certainty for many long-term outcomes.

Short-term narrowing should not be sold as a 
guaranteed lifelong benefit.

Concrete decision

You are the team orthodontist counseling Mateo's parents. The family can attend frequent visits but was told molding will 
permanently fix the cleft and prevent all later surgery.

A. Offer it as an optional positioning tool with workload and evidence limits explained.

B. Promise permanent closure and no later surgery.

C. Say the appliance cannot change any preoperative measurement.

Decision prompt: Choose the counseling statement and cite one measured benefit plus one uncertainty.

Claim ceiling: You may describe short-term positioning evidence. You may not guarantee long-term appearance, function, or 
fewer operations.

Glossary

Term Plain-English definition

nasoalveolar molding (NAM)
A custom plate worn before surgery that gradually reshapes a baby's gum and nose, 
narrowing the cleft to improve the repair.

molding plate
A custom plastic appliance fitted in an infant's mouth before surgery to gradually guide 
the cleft gum and lip into better position.

nasal stent
A small support placed in the nostril after cleft surgery to hold its shape open while the 
healing tissue settles.

gingivoperiosteoplasty
A surgery that closes the alveolar cleft with gum and lining tissue flaps to encourage new 
bone to bridge the gap, without a bone graft.

columella
The thin strip of tissue between the two nostrils that connects the nasal tip to the upper 
lip and helps hold the nose's shape.



JOHN HAY BIOMEDICAL  |  THE BABY MATEO CASE

Page 16

READING 8 OF 20 | CELLS MOVE

Rebuilding the Lip
When you fix a cleft lip, what are you actually rebuilding, and why is more than one technique still in use?

START WITH

Presurgical molding changes the starting geometry before 
repair; it does not fuse tissue, and long-term benefits 
remain uncertain.

REMEMBER

Lip repair restores a continuous orbicularis ring and 
aligned lip landmarks, not merely a closed skin line.

Why this matters

Students can label each surgical step with the same force-and-continuity rules developed in the analogy.

The biology in plain English

Primary cleft lip repair aims to restore both form and function. The surgeon finds the separated orbicularis fibers and rebuilds a 
continuous sphincter.

Skin, vermilion, mucosa, and nasal-base landmarks are aligned in layers.

Several repair designs are used. A strong plan is judged by anatomy, function, blood supply, healing, and outcomes, not by a 
technique name alone.

Biomedical teaching illustration: Plan the layers of primary cleft lip repair

Check your understanding

• Which hidden layer restores lip seal?

• Why can more than one incision design be reasonable?
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READING 8 OF 20 | EVIDENCE, DECISION, AND GLOSSARY

Case evidence supplied for this lesson
ID Finding supplied in the case Why it matters

ANA08-E1
Mateo's orbicularis fibers insert along the cleft 
margins.

The muscle must be identified and redirected 
across the gap.

ANA08-E2
The philtral column, cutaneous roll, vermilion, 
and mucosa are misaligned.

Visible subunits require precise matching.

ANA08-E3
ACPA lists orbicularis reconstruction and 
balanced nasolabial form as primary principles 
while recognizing multiple protocols.

The goals are shared even when incision 
geometry differs.

Concrete decision

You are reviewing the primary lip repair plan. Plan A closes skin only. Plan B identifies muscle, reconnects the ring, and 
aligns each lip layer and nasal base.

A. Choose Plan B and explain the functional layer.

B. Choose Plan A because a closed skin line proves muscle repair.

C. Pick a named technique without checking anatomy.

Decision prompt: Choose the plan and cite muscle plus landmark evidence.

Claim ceiling: You may identify reconstruction goals. You may not prescribe one technique as universally best.

Glossary

Term Plain-English definition

cheiloplasty
The surgical repair of a cleft lip, rejoining the separated lip tissue to restore a continuous 
lip and a more typical appearance.

orbicularis oris
The ring of muscle encircling the mouth that closes and shapes the lips; its fibers are 
disrupted and repaired in cleft lip surgery.

rotation-advancement
A cleft lip repair (the Millard technique) that rotates the lip down to level the Cupid's 
bow and advances a flap to fill the gap.

anatomical subunit
A natural region of a body part with its own borders, used by surgeons to plan repairs so 
scars hide along the edges between regions.

lip height
The vertical distance of the upper lip from its base to its edge, measured to judge 
symmetry and surgical repair results.
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READING 9 OF 20 | CELLS MOVE

Rebuilding the Roof of the Mouth
Why does closing the palate take more than just sewing the hole shut, and why do surgeons argue about which 
technique is best?

START WITH

Lip repair restores a continuous orbicularis ring and 
aligned lip landmarks, not merely a closed skin line.

REMEMBER

Palate repair must close the oral-nasal opening and 
rebuild the levator sling while protecting blood supply 
and growth.

Why this matters

The drawbridge analogy lets students distinguish structural closure from restoration of a moving valve.

The biology in plain English

Palatoplasty closes the opening between mouth and nose using living tissue layers.

When the soft palate is involved, the levator muscles should be reconstructed into a functional sling.

The team also protects blood supply and monitors bleeding and airway risk. Later speech, fistula, and facial growth remain part of 
follow-up.

Biomedical teaching illustration: Compare closure-only with functional palatoplasty

Check your understanding

• What two functional goals must palatoplasty meet?

• Why is airway monitoring part of the plan?
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READING 9 OF 20 | EVIDENCE, DECISION, AND GLOSSARY

Case evidence supplied for this lesson
ID Finding supplied in the case Why it matters

ANA09-E1
Mateo's cleft opens through hard and soft 
palate.

Both oral-nasal separation and soft-palate 
function need repair.

ANA09-E2
His levator fibers are abnormally oriented 
along the cleft margins.

Functional repair requires muscle 
reconstruction, not mucosal closure alone.

ANA09-E3
Palate surgery can risk bleeding, tissue injury, 
airway obstruction, fistula, and later growth 
effects.

A plan must include safety and surveillance, 
not only closure.

Concrete decision

You are the cleft surgeon presenting two palatoplasty plans. One plan closes lining only. The other closes layers, rebuilds the 
levator sling, preserves vascular supply, and includes airway monitoring.

A. Choose the functional layered plan.

B. Choose lining closure only because no visible hole remains.

C. Delay every palate repair until adulthood to avoid all growth effects.

Decision prompt: Choose the plan and cite closure, muscle, and safety evidence.

Claim ceiling: You may identify required goals and risks. You may not name one palatoplasty technique as best for every patient.

Glossary

Term Plain-English definition

palatoplasty
Surgery that closes a cleft in the roof of the mouth so the palate can separate the nose 
from the mouth and support speech.

levator veli palatini
The main muscle that lifts the soft palate to close off the nose during speech and 
swallowing; it is often disrupted in cleft palate.

muscular sling
The hammock of soft palate muscles that meet in the midline so the palate can lift and 
seal the nose off during speech and swallowing.

intravelar veloplasty
A cleft palate surgery that frees the soft palate muscles from their wrong attachments and 
reconnects them across the midline to rebuild the muscle sling.

double-opposing Z-plasty
A cleft palate surgery (the Furlow technique) that uses mirror-image Z-shaped flaps to 
lengthen the soft palate and rebuild its muscle sling.
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READING 10 OF 20 | DEVELOPMENT SCULPTS

When to Repair, and Why the Calendar 
Matters
Why is the lip usually repaired at about three months and the palate at about nine to twelve months, and what is being 
balanced in that choice?

START WITH

Palate repair must close the oral-nasal opening and 
rebuild the levator sling while protecting blood supply 
and growth.

REMEMBER

Cleft surgery timing balances present safety, early 
function, future growth, and family readiness rather than 
following one magic date.

Why this matters

Students learn that anatomy, development, safety, and family context meet in one time-dependent decision.

The biology in plain English

Cleft care is staged. Healthy infants often have primary lip repair within the first six months, although centers vary.

Primary palate repair often occurs from 9 to 14 months and ideally by 18 months. Earlier closure in selected patients remains 
debated.

Timing balances safety, speech development, growth, family readiness, surgeon experience, and local protocol. It is a window, not 
a magic date.

Biomedical teaching illustration: Build Mateo's staged repair calendar

Check your understanding

• What is the ACPA palate-repair window?

• Why should the team use readiness gates?
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READING 10 OF 20 | EVIDENCE, DECISION, AND GLOSSARY

Case evidence supplied for this lesson
ID Finding supplied in the case Why it matters

ANA10-E1
ACPA states that primary lip repair is often 
initiated within the first six months for healthy 
infants.

Three months can be a common center target 
but is not a universal rule.

ANA10-E2
ACPA states that primary palate repair often 
occurs at 9 to 14 months and ideally by 18 
months.

Speech development and readiness shape the 
window.

ANA10-E3
Mateo is medically stable in the composite file, 
but care is shared with the family and center 
team.

A final date depends on individual assessment 
and protocol.

Concrete decision

You are the cleft-team coordinator. A handout says every infant must have lip repair on the exact 90th day and palate repair on 
the exact first birthday.

A. Replace exact dates with evidence-based windows and readiness gates.

B. Keep the exact birthdays as universal rules.

C. Avoid discussing timing with the family.

Decision prompt: Choose the calendar language and cite both ACPA timing windows.

Claim ceiling: You may propose an educational sequence for the stable composite case. You may not schedule real surgery or 
override the treating team.

Glossary

Term Plain-English definition

surgical timing
Choosing the best age to perform a repair, balancing growth, speech, and healing, such 
as lip repair in infancy and palate repair before speech.

rule of tens
A classic guideline for timing cleft lip surgery: the infant should be about ten weeks old, 
ten pounds, and have hemoglobin near ten.

palatoplasty timing
The choice of when to surgically repair a cleft palate, balancing better speech from 
earlier repair against possible effects on facial growth.

speech-language window
The early childhood period when the brain learns speech and language fastest, making 
timely cleft palate repair important for clear speech.

growth disturbance
Slowed or uneven growth of a body part, such as the midface after cleft surgery, leading 
to a smaller or asymmetric structure.
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How Palate Repair Lets a Child Speak
Why does repairing the roof of the mouth decide whether a child speaks clearly or sounds like air is leaking out the 
nose?

START WITH

Cleft surgery timing balances present safety, early 
function, future growth, and family readiness rather than 
following one magic date.

REMEMBER

Clear oral speech needs a moving velopharyngeal valve 
that closes the nasal path for pressure sounds and opens 
it for nasal sounds.

Why this matters

Students connect a moving anatomical valve to observable speech evidence instead of treating the palate as a static roof.

The biology in plain English

The velopharyngeal valve includes the soft palate and the walls of the throat. It changes shape during speech.

For many oral pressure sounds, the valve closes the nasal path so pressure builds in the mouth. For nasal sounds, the path opens.

Cleft-team speech assessment checks resonance, nasal air escape, articulation, and how understandable speech is. Anatomy and 
learned speech patterns both matter.

Biomedical teaching illustration: Trace airflow during oral and nasal sounds

Check your understanding

• When should the nasal path close?

• Which speech observations test valve function?



JOHN HAY BIOMEDICAL  |  THE BABY MATEO CASE

Page 23

READING 11 OF 20 | EVIDENCE, DECISION, AND GLOSSARY

Case evidence supplied for this lesson
ID Finding supplied in the case Why it matters

ANA11-E1
Mateo's repaired soft palate contains a 
reconstructed levator sling.

The velum has the anatomy needed to elevate, 
but function must be measured.

ANA11-E2
A speech sample shows pressure consonants 
with no consistent nasal emission.

The supplied sample supports effective closure 
during those sounds.

ANA11-E3
Speech assessment includes resonance, nasal 
emission, articulation, and intelligibility.

One sound or one appearance cannot define the 
whole speech outcome.

Concrete decision

You are the cleft-team speech-language pathologist. Mateo produces clear pressure consonants but a trainee says the nose 
should be sealed for every sound.

A. Explain controlled closure for oral sounds and opening for nasal sounds.

B. Recommend permanent complete nasal blockage.

C. Judge the valve only from a still photograph.

Decision prompt: Choose the explanation and cite airflow plus speech-sample evidence.

Claim ceiling: You may interpret the supplied educational speech sample. You may not diagnose a real child's resonance without 
a complete evaluation.

Glossary

Term Plain-English definition

velum
The soft palate, the muscular back part of the roof of the mouth that lifts to seal off the 
nose during speech and swallowing.

velopharynx
The space where the soft palate meets the back of the throat, which must seal off the 
nose during speech and swallowing.

levator veli palatini
The main muscle that lifts the soft palate to close off the nose during speech and 
swallowing; it is often disrupted in cleft palate.

velopharyngeal insufficiency (VPI)
When the soft palate cannot fully close off the nose from the mouth during speech, 
letting air escape and making speech sound nasal.

hypernasality
A speech quality where too much air escapes through the nose, often when the soft 
palate cannot fully close off the nasal passage.

nasal air emission
Air leaking out through the nose during speech when the soft palate cannot fully seal the 
mouth off from the nasal passage.
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Why Cleft Children Get So Many Ear 
Infections
Why do almost all children born with a cleft palate get repeated ear fluid, even when their ears looked fine at birth?

START WITH

Clear oral speech needs a moving velopharyngeal valve 
that closes the nasal path for pressure sounds and opens 
it for nasal sounds.

REMEMBER

Cleft-palate muscle anatomy can impair Eustachian tube 
opening, so hearing needs repeated surveillance even 
after a normal newborn screen.

Why this matters

The same muscle-direction rule now explains a problem in a nearby organ system and why one-time testing is insufficient.

The biology in plain English

The Eustachian tube connects the middle ear to the upper throat and helps balance pressure and clear fluid.

Cleft-palate anatomy can change how the muscles open the tube. Fluid may build behind the eardrum and cause temporary 
conductive hearing loss.

A normal newborn screen is important but not the end of care. Repeated ear exams, tympanometry, and age-appropriate hearing 
tests guide individual treatment.

Biomedical teaching illustration: Follow palate muscles to the middle ear

Check your understanding

• Why can hearing change after a passed newborn screen?

• Which two systems should be monitored repeatedly?
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Case evidence supplied for this lesson
ID Finding supplied in the case Why it matters

ANA12-E1
Children with cleft palate have increased risk 
for Eustachian tube dysfunction and middle-ear 
disease.

The risk continues beyond the newborn period.

ANA12-E2 Mateo passed a newborn hearing screen.
That screen does not predict every later 
conductive hearing problem.

ANA12-E3
ACPA recommends regular ear examination 
and ongoing audiology surveillance, with tube 
decisions based on clinical evaluation.

Monitoring is routine; a procedure is 
individualized.

Concrete decision

You are the cleft-team audiologist. Mateo passed his newborn screen, but at nine months has flat tympanograms and persistent 
middle-ear fluid.

A. Refer for coordinated ENT and audiology management and continue surveillance.

B. Discharge him because the newborn screen was normal.

C. Promise that palate repair alone will end every ear problem.

Decision prompt: Choose the next step and cite anatomy plus longitudinal evidence.

Claim ceiling: You may identify surveillance and referral needs. You may not prescribe tubes or antibiotics without the treating 
clinicians' evaluation.

Glossary

Term Plain-English definition

Eustachian tube A lesson term defined by the surrounding model and case evidence.

tensor veli palatini A lesson term defined by the surrounding model and case evidence.

middle ear
The air-filled space behind the eardrum holding three tiny bones that pass sound 
vibrations inward to the inner ear.

otitis media with effusion (OME)
A buildup of fluid behind the eardrum without active infection, common in cleft palate 
and able to muffle hearing.

conductive hearing loss A lesson term defined by the surrounding model and case evidence.

tympanostomy tube
A tiny tube surgically placed in the eardrum to drain fluid and relieve repeated ear 
infections, common in children with clefts.
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The Cleft Runs Through the Teeth
When a cleft cuts through the gum ridge, which teeth go missing or grow wrong, and can we predict it from how big 
the cleft is?

START WITH

Cleft-palate muscle anatomy can impair Eustachian tube 
opening, so hearing needs repeated surveillance even 
after a normal newborn screen.

REMEMBER

An alveolar cleft interrupts bone where teeth develop, so 
tooth position, shape, number, and eruption must be 
followed over time.

Why this matters

Students extend structure-function reasoning from soft tissue into bone and dentition across development.

The biology in plain English

The alveolus is the part of the jaw that supports teeth. A cleft through this ridge leaves a bony gap.

Teeth near the cleft, especially the lateral incisor, may be missing, small, duplicated, rotated, or displaced.

The developing canine and nearby roots are followed with age-appropriate dental imaging. The team uses development, not age 
alone, to plan care.

Biomedical teaching illustration: Map teeth beside Mateo's alveolar cleft

Check your understanding

• Which tooth is commonly affected near an alveolar cleft?

• Why are serial dental images useful?



JOHN HAY BIOMEDICAL  |  THE BABY MATEO CASE

Page 27

READING 13 OF 20 | EVIDENCE, DECISION, AND GLOSSARY

Case evidence supplied for this lesson
ID Finding supplied in the case Why it matters

ANA13-E1
Mateo's cleft crosses the left alveolar ridge 
between anterior tooth regions.

Bone continuity is absent where teeth need 
support.

ANA13-E2
The supplied dental image shows an absent or 
malformed lateral incisor beside the cleft.

Teeth next to the cleft commonly show 
number, shape, or position differences.

ANA13-E3
The permanent canine is developing above the 
cleft region.

Its stage will help time future orthodontic and 
graft planning.

Concrete decision

You are the pediatric dentist at Mateo's school-age team visit. A parent asks whether the missing lateral incisor means the 
canine will definitely fail to erupt.

A. Explain the observed tooth finding and continue imaging-based eruption planning.

B. Guarantee canine failure from one missing tooth.

C. Ignore the alveolar cleft until adulthood.

Decision prompt: Choose the counseling statement and cite the dental map plus its uncertainty.

Claim ceiling: You may describe supplied tooth development. You may not predict an individual eruption outcome without serial 
clinical imaging.

Glossary

Term Plain-English definition

alveolus
A tiny air sac at the end of an airway in the lung where oxygen enters the blood and 
carbon dioxide leaves it across a thin wall.

alveolar cleft
A gap in the bony tooth-bearing ridge of the upper jaw, where the bone failed to join 
during development.

dentition
The arrangement and condition of all the teeth in the mouth, including their number, 
type, and position in the jaws.

hypodontia
A developmental condition in which one or a few teeth never form, leaving permanent 
gaps in the dental arch.

lateral incisor
The second tooth from the midline on each side of the upper jaw, often missing or 
malformed near an alveolar cleft.

supernumerary tooth
An extra tooth beyond the normal count, which can appear near a cleft and crowd or 
block the regular teeth.
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Filling the Bony Gap in the Gum Ridge
How and when do we fill the bony gap in Mateo's gum ridge so a tooth has a home, and what does the timing have to 
do with success?

START WITH

An alveolar cleft interrupts bone where teeth develop, so 
tooth position, shape, number, and eruption must be 
followed over time.

REMEMBER

Alveolar graft timing follows dental development, usually 
before the adjacent permanent canine erupts, so living 
bone can support tooth movement.

Why this matters

Students see how bone, teeth, and timing create a concrete interdisciplinary decision.

The biology in plain English

An alveolar bone graft places living bone into the cleft in the gum ridge. The goal is bony continuity and support for nearby teeth.

Timing is based mainly on dental development. Teams often graft before the permanent canine next to the cleft erupts.

Orthodontic preparation, oral hygiene, imaging, surgical assessment, and family readiness all matter. Age gives a rough range, not 
the final decision.

Biomedical teaching illustration: Choose the graft window from dental evidence

Check your understanding

• Which developmental event usually guides graft timing?

• Why must orthodontics and surgery coordinate?
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Case evidence supplied for this lesson
ID Finding supplied in the case Why it matters

ANA14-E1
Mateo's alveolar cleft remains open after 
primary lip and palate repair.

The upper jaw segments need bony continuity 
if teeth will move through the site.

ANA14-E2
His adjacent canine has not erupted and its root 
is developing on the supplied image.

The dental stage supports pre-eruption 
planning.

ANA14-E3

ACPA states that graft timing should be based 
on dental development with orthodontist input, 
commonly before permanent teeth in the cleft 
region erupt.

A fixed age cutoff is less accurate than tooth 
stage.

Concrete decision

You are the orthodontist-surgeon conference lead. Mateo is eight, has completed pre-graft expansion, has good oral hygiene, 
and the adjacent canine is unerupted with developing root.

A. Advance to team evaluation for secondary alveolar bone grafting now.

B. Wait until after the canine fully erupts because age alone controls timing.

C. Graft without orthodontic or dental coordination.

Decision prompt: Choose the planning decision and cite dental stage plus preparation evidence.

Claim ceiling: You may choose the educational planning window. You may not schedule or select a donor site for a real patient.

Glossary

Term Plain-English definition

alveolar bone graft (ABG)
A surgery that fills the bony gap in the upper gum of a cleft patient with transplanted 
bone, usually before the adult canine teeth erupt.

iliac crest
The curved upper rim of the hip bone, a common spot for surgeons to harvest bone for 
grafts such as alveolar repair.

cancellous bone
The light, spongy inner bone made of a honeycomb mesh of struts that holds marrow and 
gives strength without heavy weight.

mixed dentition
The childhood stage when baby teeth and permanent teeth are present in the mouth at the 
same time.

canine eruption
The moment a permanent canine tooth breaks through the gum into the mouth, a 
milestone surgeons time bone grafts around in cleft care.

graft success
When transplanted tissue, such as a bone graft into a cleft, takes hold, gets blood supply, 
and heals into the surrounding tissue.
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Why the Repaired Midface Grows Backward
Why does a repaired cleft maxilla grow poorly forward, and what does that do to the shape of Mateo's face and the 
way his teeth meet?

START WITH

Alveolar graft timing follows dental development, usually 
before the adjacent permanent canine erupts, so living 
bone can support tooth movement.

REMEMBER

Cleft-related midface undergrowth can reflect both 
underlying anatomy and treatment history, so scar alone 
should not be treated as a proven single cause.

Why this matters

This lesson prevents a common overclaim while preserving the clinically important relationship between cleft care and facial 
growth.

The biology in plain English

The maxilla forms the upper jaw and much of the midface. If it grows less forward than the mandible, an anterior crossbite or 
underbite can develop.

Cleft-related anatomy and the effects of surgery and scarring may both contribute to later growth patterns.

Research comparing techniques is mixed and often limited. A careful team measures the pattern and says where causal evidence 
stops.

Biomedical teaching illustration: Interpret Mateo's developing Class III relationship

Check your understanding

• What bite pattern can maxillary retrusion create?

• Why is scar alone an overclaim?
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Case evidence supplied for this lesson
ID Finding supplied in the case Why it matters

ANA15-E1
Mateo's serial records show the maxilla falling 
behind the mandible during growth.

The result is midface flattening and anterior 
crossbite.

ANA15-E2
Cleft anatomy and primary surgery both 
precede the later growth pattern.

More than one plausible contributor is present.

ANA15-E3
Systematic reviews find conflicting or limited 
evidence that one palate-repair technique 
determines facial growth.

Scar effects should be discussed without 
claiming one proven single pathway.

Concrete decision

You are presenting Mateo's growth conference. A teammate says the palate scar alone definitely caused every millimeter of 
maxillary retrusion.

A. Report the observed growth pattern and identify both intrinsic and treatment-related contributors.

B. Assign all growth change to scar without comparison evidence.

C. Deny that treatment could influence growth.

Decision prompt: Choose the interpretation and cite longitudinal plus evidence-limit cards.

Claim ceiling: You may describe association and plausible contributors. You may not assign a single cause from this composite 
record.

Glossary

Term Plain-English definition

maxilla
The paired upper jaw bone that forms the front of the hard palate, holds the upper teeth, 
and shapes the middle of the face.

maxillary hypoplasia
Underdevelopment of the upper jaw, leaving the midface small or set back, a frequent 
late issue after cleft repair.

midface retrusion
A backward position of the middle of the face relative to the forehead and lower jaw, 
often following cleft palate repair.

Class III malocclusion
A bite where the lower teeth and jaw sit too far forward of the upper teeth, often seen 
when the midface is underdeveloped.

palatal scar
Scar tissue left on the roof of the mouth after cleft palate surgery, which can restrict 
upper-jaw growth over time.
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Correcting the Bite and the Midface
How do we correct a retruded cleft midface and an underbite once a child has nearly finished growing?

START WITH

Cleft-related midface undergrowth can reflect both 
underlying anatomy and treatment history, so scar alone 
should not be treated as a proven single cause.

REMEMBER

Severe maxillary retrusion may require moving the 
upper jaw, but the choice between methods depends on 
severity, growth, stability, burden, airway, and speech.

Why this matters

Students apply the analogy steps to a real choice where no single technique wins every outcome.

The biology in plain English

Orthognathic surgery changes jaw position when orthodontics alone cannot correct a skeletal bite problem.

A Le Fort I procedure moves the maxilla in one operation. Distraction moves bone gradually after an osteotomy.

Severity, growth, stability, treatment burden, airway, speech, and family goals shape the choice. Advancing the maxilla can alter 
velopharyngeal function, so speech assessment matters.

Biomedical teaching illustration: Compare Le Fort I advancement with distraction

Check your understanding

• How does distraction differ from conventional advancement?

• Why should speech be checked before jaw surgery?
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Case evidence supplied for this lesson
ID Finding supplied in the case Why it matters

ANA16-E1
Mateo's adolescent records show a significant 
anterior crossbite and maxillary retrusion not 
corrected by orthodontics alone.

A skeletal correction is a reasonable team 
discussion.

ANA16-E2
He is near skeletal maturity in the composite 
scenario.

Definitive jaw positioning can be considered 
after growth assessment.

ANA16-E3

Advancing the maxilla can change 
velopharyngeal relationships and hypernasality 
risk; comparative evidence does not establish 
one best method for every cleft patient.

Speech, airway, stability, and burden belong in 
method selection.

Concrete decision

You are the craniofacial surgery conference chair. Mateo needs a 7 mm maxillary advancement, has stable airway testing, and 
has a history of repaired VPI that is currently controlled.

A. Compare conventional advancement and distraction with orthodontic, speech, and airway input.

B. Choose a method from distance alone and skip speech assessment.

C. Perform definitive surgery before checking growth status.

Decision prompt: Choose the conference process and cite skeletal plus speech-risk evidence.

Claim ceiling: You may identify decision variables. You may not select a real operation without full imaging, examination, and 
shared decision-making.

Glossary

Term Plain-English definition

orthognathic surgery
Surgery that repositions the upper or lower jaw bones to correct alignment of the bite and 
the face.

Le Fort I osteotomy
A surgery that cuts the upper jaw horizontally above the teeth so it can be moved into a 
better position and fixed in place.

distraction osteogenesis
A surgical technique that slowly pulls two cut bone ends apart a little each day so new 
bone grows to fill the widening gap.

Class III malocclusion
A bite where the lower teeth and jaw sit too far forward of the upper teeth, often seen 
when the midface is underdeveloped.

skeletal maturity
How fully the bones have grown and hardened, used to decide when jaw growth is 
finished enough for certain surgeries.
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The Cleft Nose and Its Repair
How does a unilateral cleft distort the nose, on the outside and on the inside, and when do we do the definitive repair?

START WITH

Severe maxillary retrusion may require moving the 
upper jaw, but the choice between methods depends on 
severity, growth, stability, burden, airway, and speech.

REMEMBER

A unilateral cleft can distort nasal cartilage, base, and 
septum, so nose care addresses breathing and symmetry 
across growth.

Why this matters

Students see form, function, and growth converge in one staged anatomical decision.

The biology in plain English

A unilateral cleft can flatten or displace nasal cartilage and shift the nostril base. The septum may also be deviated.

The nose should be assessed for both symmetry and airflow. Appearance and breathing are related but not identical outcomes.

Definitive septorhinoplasty usually waits until skeletal maturity. If jaw surgery is planned, the nasal operation often follows 
because maxillary movement can change the nose.

Biomedical teaching illustration: Map the cleft nose inside and out

Check your understanding

• Which internal structure can narrow airflow?

• Why does definitive nasal surgery often follow jaw surgery?
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Case evidence supplied for this lesson
ID Finding supplied in the case Why it matters

ANA17-E1
Mateo's left alar base is displaced and the 
nostrils are asymmetric.

The unilateral cleft affects external nasal form.

ANA17-E2
The supplied nasal examination shows septal 
deviation and greater resistance on one side.

The case includes a breathing concern, not 
appearance alone.

ANA17-E3

ACPA recommends waiting until skeletal 
maturity for definitive septorhinoplasty and 
usually completing indicated orthognathic 
surgery first.

Growth and jaw sequence can change the final 
nasal plan.

Concrete decision

You are the adolescent cleft-nose team lead. Mateo requests definitive nasal surgery but is also scheduled for maxillary 
advancement next year.

A. Treat urgent airway needs as indicated and plan definitive septorhinoplasty after jaw surgery and skeletal maturity.

B. Complete definitive nasal reshaping first without coordinating jaw movement.

C. Discuss appearance only and ignore breathing.

Decision prompt: Choose the sequence and cite airway plus timing evidence.

Claim ceiling: You may explain the educational sequence. You may not decide a real patient's nasal procedure or timing.

Glossary

Term Plain-English definition

cleft nasal deformity
The change in nose shape that comes with a cleft lip, including a flattened, widened 
nostril and a leaning nasal tip on the cleft side.

nasal septum
The wall of cartilage and bone running down the middle of the nose that separates it into 
left and right airways.

septal deviation
A bending or shift of the nasal septum away from the midline, which can narrow one 
airway and affect breathing.

columella
The thin strip of tissue between the two nostrils that connects the nasal tip to the upper 
lip and helps hold the nose's shape.

septorhinoplasty
Surgery that reshapes the nose and straightens the inner wall (septum) between the 
nostrils to improve appearance and breathing.
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When a Repair Falls Short: Fistula and VPI 
Revision
What are the two main ways a palate repair falls short, and how does the surgeon fix each one?

START WITH

A unilateral cleft can distort nasal cartilage, base, and 
septum, so nose care addresses breathing and symmetry 
across growth.

REMEMBER

A fistula is a tissue opening, while velopharyngeal 
insufficiency is a moving-valve problem; each needs 
different evidence and treatment planning.

Why this matters

The hole-versus-valve analogy gives students a reliable diagnostic split before technique names appear.

The biology in plain English

A palatal fistula is an opening that remains or reopens after palate repair. Symptoms can include food or liquid passing into the 
nose and speech effects.

Velopharyngeal insufficiency means the soft palate and throat walls do not close well enough during speech even when the palate 
surface is closed.

Teams use examination, speech assessment, and sometimes imaging or endoscopy. Revision choices balance speech, airway, scar, 
and patient burden.

Biomedical teaching illustration: Differentiate fistula from VPI in two postoperative files

Check your understanding

• Which finding supports a fistula?

• Why can speech therapy not close a structural VPI gap?
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Case evidence supplied for this lesson
ID Finding supplied in the case Why it matters

ANA18-E1
Case A has a visible opening in the repaired 
hard palate and liquid escape through the nose.

This supports a symptomatic fistula.

ANA18-E2
Case B has no palatal hole but consistent 
hypernasality and a gap during speech 
endoscopy.

This supports velopharyngeal insufficiency.

ANA18-E3
Secondary surgery can add scar and affect 
airway; speech surgery does not erase learned 
compensatory articulation.

Revision must be individualized and may still 
require speech therapy.

Concrete decision

You are triaging two postoperative referrals. One student wants to give the same patch procedure to both case files.

A. Separate fistula closure planning from VPI evaluation and airway-aware speech planning.

B. Use the same repair because both involve nasal escape.

C. Treat structural VPI with blowing exercises alone.

Decision prompt: Choose the correct triage and cite one differentiating finding per case.

Claim ceiling: You may distinguish the supplied mechanisms and next evaluations. You may not select a real revision procedure.

Glossary

Term Plain-English definition

palatal fistula
A small hole that reopens in the roof of the mouth after cleft palate repair, sometimes 
letting food or air leak into the nose.

velopharyngeal insufficiency (VPI)
When the soft palate cannot fully close off the nose from the mouth during speech, 
letting air escape and making speech sound nasal.

pharyngeal flap
A surgery that builds a tissue bridge at the back of the throat to reduce air escaping 
through the nose during speech.

sphincter pharyngoplasty
A surgery that narrows the opening between the throat and nose so the palate can close it 
during speech, reducing nasal air leak.

hypernasal speech
Speech that sounds overly nasal because air leaks into the nose when the soft palate 
cannot fully close off the mouth from the nasal passage.
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Who Does What, and When: Mateo's Care 
Timeline
When does each specialist act for a child like Mateo, and why is each step timed to a specific age?

START WITH

A fistula is a tissue opening, while velopharyngeal 
insufficiency is a moving-valve problem; each needs 
different evidence and treatment planning.

REMEMBER

Cleft care is a coordinated timeline because each specialty 
acts when anatomy, function, and development make its 
decision useful.

Why this matters

The lesson turns 18 prior decisions into one coherent system instead of a disconnected list of specialists.

The biology in plain English

Cleft care often spans infancy through adulthood. Different problems become important at different developmental stages.

The team may include surgery, pediatrics, nursing, feeding, speech, audiology, ENT, dentistry, orthodontics, genetics, 
psychology, and care coordination.

A shared plan lists goals, triggers, responsible roles, family choices, and follow-up. Not every patient needs every procedure.

Biomedical teaching illustration: Build Mateo's coordinated care timeline

Check your understanding

• Why is one shared timeline safer than separate specialty calendars?

• Which needs require surveillance between surgeries?
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Case evidence supplied for this lesson
ID Finding supplied in the case Why it matters

ANA19-E1
Mateo needs feeding and hearing support in 
infancy before definitive dental or jaw 
procedures.

Some needs are immediate while others depend 
on later development.

ANA19-E2
Lip and palate repair, speech review, grafting, 
orthodontics, jaw, and nasal decisions have 
different developmental triggers.

Sequence prevents conflicting or premature 
care.

ANA19-E3
ACPA recommends interdisciplinary 
coordination, family participation, and long-
term outcome monitoring.

The team plan must remain shared and 
revisable.

Concrete decision

You are the cleft-team care coordinator. A new family receives six separate specialty plans with conflicting dates and no owner 
for surveillance.

A. Create one shared timeline with responsible roles, triggers, and follow-up measures.

B. Let every specialty schedule independently.

C. List surgeries only and omit hearing, speech, dental, and family support.

Decision prompt: Choose the coordination plan and place five supplied milestones in order.

Claim ceiling: You may build the composite educational timeline. You may not imply that every patient needs every procedure.

Glossary

Term Plain-English definition

multidisciplinary team A lesson term defined by the surrounding model and case evidence.

staged care
A treatment plan delivered in planned steps across years, matching each procedure to the 
right point in a child's growth.

mixed dentition
The childhood stage when baby teeth and permanent teeth are present in the mouth at the 
same time.

skeletal maturity
How fully the bones have grown and hardened, used to decide when jaw growth is 
finished enough for certain surgeries.

surveillance
The ongoing, systematic collection and analysis of health data to detect disease early, 
track its trends, and trigger a timely public health response.
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Mateo's Complete Anatomical and Surgical 
Story
When we assemble Mateo's whole anatomical and surgical picture, what exactly does he have, and how do we know it 
is that and not something larger?

START WITH

Cleft care is a coordinated timeline because each specialty 
acts when anatomy, function, and development make its 
decision useful.

REMEMBER

A complete anatomical story can define structures, 
functions, repairs, and uncertainties while leaving 
treatment comparisons open to experiment.

Why this matters

The final synthesis checks whether students can make a useful clinical claim without crossing the evidence ceiling.

The biology in plain English

Mateo's composite file supports a complete unilateral left cleft lip, alveolus, and palate. The palate component fits Veau III.

The cleft changes muscle direction, oral-nasal separation, feeding, speech risk, middle-ear risk, teeth, bone, facial growth, and 
nasal form. Care is staged and measured over time.

The anatomy can be clear while causes and best-treatment comparisons remain open. Those uncertainties become the starting 
questions for Experimental Design.

Biomedical teaching illustration: Present Mateo's evidence-bounded anatomical synthesis

Check your understanding

• What anatomical label is supported?

• Which uncertainty should become an experiment?
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Case evidence supplied for this lesson
ID Finding supplied in the case Why it matters

ANA20-E1
The composite anatomy supports a complete 
unilateral left cleft lip, alveolus, and palate with 
a Veau III palate component.

The structural classification is well supported.

ANA20-E2
No supplied extra-anatomical pattern 
establishes a syndrome, and Genetics did not 
provide a patient-specific molecular cause.

The safest summary is isolated-appearing and 
evidence-bounded.

ANA20-E3

Several care choices still have competing 
techniques or uncertain long-term outcomes, 
including molding, palate protocols, VPI 
revision, and jaw advancement.

The next domain can turn these uncertainties 
into testable comparisons.

Concrete decision

You are the lead craniofacial surgeon at the final case conference. The team must choose between a confident but overclaimed 
summary and an evidence-bounded report with open research questions.

A. Present the supported anatomy, functional consequences, staged care, and named uncertainties.

B. Claim one gene, one surgical cause, and one best technique without evidence.

C. Avoid any conclusion because some questions remain open.

Decision prompt: Choose the final report and cite classification, claim limit, and one open comparison.

Claim ceiling: You may synthesize the complete supplied anatomical story. You may not add a syndrome, molecular diagnosis, 
guaranteed outcome, or universal best operation.

Glossary

Term Plain-English definition

isolated cleft
A cleft of the lip or palate that occurs on its own, without other birth differences or a 
recognized syndrome.

nonsyndromic
Describing a condition, such as a cleft, that occurs on its own without a set of other 
linked birth differences.

Veau III
A cleft classification for a complete one-sided cleft running through the lip, gum, and 
both the hard and soft palate.

form-repair-consequence
A way of thinking through cleft cases by asking how the structure formed, how it is 
repaired, and what long-term effects follow.

domain synthesis
Pulling findings from many separate areas of knowledge together into one coherent 
picture or argument.
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