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Early Development: Weeks 2-3

Second Week

During the second week of development, the embryo exists 

as a bilaminar embryonic disc composed of two distinct cell 

layers: the epiblast and hypoblast. This flat, two-layered 

structure is the foundation for all future development.

Third Week

A critical transformation occurs in the third week as an 

additional germ layer forms. The embryo now consists of 

three distinct germ layers: ectoderm (outer), mesoderm 

(middle), and endoderm (inner). These three layers will give 

rise to all tissues and organs in the body.
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Week 4: Embryonic Folding

Lateral Folding

The flat embryonic disc undergoes side-to-side folding, 

transforming into a tubular structure with three concentric 

cylindrical layers: ectoderm (outermost), mesoderm (middle), 

and endoderm (innermost).

Craniocaudal Folding

Simultaneously, craniocaudal folding occurs, affecting both the 

cranial (head) region and the caudal (tail) region, further shaping 

the embryo's form.

Mesoderm Transformation

Following embryonic folding, the mesoderm transforms into 

mesenchyme, the tissue-forming material located between the 

ectoderm and endoderm layers.
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Mesenchyme: The Embryonic Connective 
Tissue

Composition

Mesenchyme represents the connective tissue of the embryo and is composed of 

mesenchymal cells and stem cells with remarkable differentiation potential.

Differentiation Potential

These stem cells can differentiate into multiple cell types, including osteoblasts 

(bone-forming), chondroblasts (cartilage-forming), and myoblasts (muscle-forming).

Location Determines Fate

The location of mesenchyme within the embryo determines its developmental fate. 

For example, mesenchyme in the future upper limb region will differentiate into 

bones and muscles of the upper limb.

Unique to Embryos

Unlike postnatal connective tissue, only embryonic connective tissue (mesenchyme) 

contains pluripotent stem cells capable of differentiating into various tissues.
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Germ Layer Derivatives

Ectoderm

Forms the neural groove, which 

becomes the neural tube. The neural 

tube develops into the central nervous 

system: brain (cranially) and spinal cord 

(caudally). As the outermost layer, 

ectoderm also gives rise to the 

epidermis of the skin.

Mesoderm

Develops into mesenchyme, which forms 

connective tissues, muscles, bones, and 

the cardiovascular system. The location of 

mesenchyme within the embryo 

determines which specific structures it 

will form.

Endoderm

Forms the mucous membrane of the gut 

and structures derived from it, including 

digestive glands (liver, pancreas) and the 

respiratory tract. Caudally, endoderm 

forms the mucous membrane of part of 

the urinary tract.
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Neural Tube and Gut Formation

Brain Vesicles

The neural tube, especially its cranial 

part, gives rise to three brain vesicles: 

forebrain (prosencephalon), midbrain 

(mesencephalon), and hindbrain 

(rhombencephalon). The cranial area 

enlarges due to brain growth, creating 

the forebrain bulge covered by 

ectoderm.

Primitive Gut

The inner cylinder, formed by 

endoderm, gives rise to the primitive 

gut. This primitive gut is divided into 

three regions: foregut, midgut, and 

hindgut. The most cranial part of the 

foregut develops into the pharynx.

Membrane Development

At the level of the pharynx, the buccopharyngeal membrane forms where 

ectoderm and endoderm meet without mesenchyme between them. This thin 

membrane separates the developing oral cavity from the pharynx until it later 

ruptures.
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Development of Face and Neck

Buccopharyngeal Membrane

This thin membrane initially separates the nasal/oral cavities from the pharynx. It 

forms between the forebrain bulge and the pericardial bulge (future heart area).

Stomodeum Formation

The depressed area between the forebrain and pericardial bulges becomes the 

stomodeum, forming the primitive oral and nasal cavities.

Membrane Rupture

Later, the buccopharyngeal membrane ruptures, allowing communication 

between the nasal cavity and pharynx, as well as between the oral cavity and 

pharynx.

Heart Migration

Initially, the developing heart is located in the neck region. As the embryo grows, 

the heart descends into the thoracic region.
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Pharyngeal Apparatus: Structure and Formation

Pharyngeal Arches

Six cylindrical mesenchymal swellings

Pharyngeal Clefts

Four external ectodermal grooves

Pharyngeal Pouches

Five internal endodermal outpocketings

The embryonic pharynx consists of three concentric layers: outer ectoderm, middle mesenchyme, and inner endoderm. During 

development, the mesenchyme thickens non-uniformly on both sides of the pharynx, forming six cylindrical swellings (pharyngeal arches).

These arches appear sequentially, not simultaneously, with a maximum of four visible at once. The fifth arch is rudimentary and regresses 

early, explaining why there are only four clefts despite five pouches. Each arch contains mesenchyme, blood vessels, and a specific cranial 

nerve.
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Nerve Supply of Pharyngeal Arches

1st
Mandibular & Maxillary Nerves

Supply derivatives of the first arch

2nd
Facial Nerve

Supplies derivatives of the second arch

3rd
Glossopharyngeal Nerve

Supplies derivatives of the third arch

4th/6th
Vagus Nerve Branches

Superior laryngeal nerve supplies the fourth arch; recurrent laryngeal 

nerve supplies the sixth arch

Each pharyngeal arch has its own dedicated cranial nerve that supplies both the mucosa and muscles derived from that arch. This nerve-muscle 

relationship is maintained even as cells migrate during development—wherever muscle cells derived from a particular arch migrate, they carry their 

nerve component with them.

This principle explains the sometimes complex innervation patterns seen in the head and neck region, as structures that appear physically close in 

adults may have developed from different pharyngeal arches.
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