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Figure 1. Normal Sebaceous Follicle. The 
sebaceous gland secretes sebum into the 
infrainfundibulum (B) via sebaceous ducts. Sebum 
and sloughed keratin move along the follicular canal 
and pass through the acroinfundibulum (A) with 
eventual excretion onto the skin surface.

Figure 2. Pliable latex material was used to create a distensible cylindrical lumen of decreasing diameter, meant to resemble the lumen of the sebaceous 
follicle, wider proximally and narrower distally. Water was allowed to flow through the lumen and the narrower distal end was blocked. As intralumenal fluid 
pressure increased, the wider portion of the lumen distended dramatically, without corresponding dilation of the distal lumen.  As predicted by �/�D�3�O�D�F�H�¶�V
�/�D�Z�����7� �û�3���5�������W�K�H��lumenal region of smaller radius experiences less tension/stretch and is relatively protected from dilation. 
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Current Thinking

Superficial occlusion of the sebaceous follicle cannot result in comedo
development; therefore comedo pathogenesis must begin in deeper regions 
of the follicle with yet unknown abnormalities or defects.

The following are two examples of current thought from recent acne texts.
1. �³�7�K�H���F�X�V�W�R�P�D�U�\���E�H�O�L�H�I���U�H�J�D�U�G�L�Q�J���K�R�Z���D��comedo forms is a fanciful 

misconception.  It is always said that it begins with an obstruction of the 
orifice.  After the orifice becomes blocked, a bag of sebum collects.  This 
might be called the plug or cork version.  Nothing like this happens; 
indeed, quite the opposite.  The acroinfundibulum or pore region does 
not participate at all.  If the acroinfundibulum became hyperkeratotic the 
orifice would dilate from the very start; the first visible lesion would be an 
open, not a closed comedo.  This never happens in acne vulgaris���´���³�,�Q��
acne vulgaris only the infrainfundibulum participates in comedo
formation.  Hence the follicle swells below and the orifice does not 
�G�L�O�D�W�H���´1 

2. �³�2�Q���W�K�H���E�D�V�L�V���R�I���D���G�H�W�D�L�O�H�G���K�L�V�W�R�O�R�J�L�F�D�O���V�W�X�G�\��Kligman concluded that 
comedogenesis began in the infrainfundibulum and was closely followed 
by hyperkeratosis of the sebaceous duct.  This is now generally 
�D�F�F�H�S�W�H�G���W�R���E�H���D���U�H�D�V�R�Q�D�E�O�H���G�H�V�F�U�L�S�W�L�R�Q���R�I���Z�K�D�W���L�V���O�L�N�H�O�\���W�R���K�D�S�S�H�Q���´2

Proposal

The comedo (and thus acne) may be initiated by simple occlusion of the 
pore/ostium/acroinfundibulum region of the sebaceous follicle.

Simple, superficial occlusion of the pore/ostium/acroinfundibulum region 
of the sebaceous follicle has long ago been ruled out as a potential cause of the 
comedo.  It has been assumed that obstruction at the ostium would result in 
dilation of this region rather than the infrainfundibulum.  And because visible 
comedonal changes are first noted in the infrainfundibulum, the 
ostium/acroinfundibulum region is considered noncontributory. This has led 
researchers to pursue etiologies in deeper regions of the follicle, including 
potential abnormalities or defects in keratinization, sebaceous function, 
inflammation, androgen secretion, and bacterial growth. �/�D�3�O�D�F�H�¶�VLaw, as 
demonstrated in Figure 2, contradicts current assumption regarding the expected 
result of superficial occlusion.  �/�D�3�O�D�F�H�¶�V�/�D�Z���K�R�O�G�V���W�K�D�W���7� �û�3���5���0�������7� �Z�D�O�O��
�W�H�Q�V�L�R�Q�����û�3� transmural pressure, R=radius, M=wall thickness) for a cylindrical 
lumen.  Tension, as defined by �/�D�3�O�D�F�H�¶�VLaw, is a force directed along the 
circumference of the lumen which tends to induce distension and stretch, as 
seen in Figure 4.  In vivo, the lesser wall thickness (M) and typically greater 
radius (R) of the infrainfundibulum, relative to the acroinfundibulum, each likely 
contribute to increased wall tension (T) and subsequent distension of this region.  
It is therefore speculated that partial or complete occlusion at the level of the 
acroinfundibulum, by any means, impedes sebum flow and results in distension 
and stretch of the infrainfundibulum, without similar corresponding changes of 
the acroinfundibulum region.  Thus a lack of visible histological involvement of 
the acroinfundibulum does not exclude this region as being contributory.  
Mechanical stretch of keratinocytes has been found to induce changes 
associated with comedo formation, such as IL-���.���U�H�O�H�D�V�H�����L�Q�F�U�H�D�V�H�G���'�1�$��
synthesis, and differentiation;  It follows that simple occlusion of the 
acroinfundibulum, with subsequent distension of the infrainfundibulum, should be 
considered a potential cause of the comedo.  

Pliable latex material was used to create a distensible cylindrical lumen of 
decreasing diameter, meant to resemble the lumen of the sebaceous follicle, 
wider proximally and narrower distally. Water was allowed to flow through the 
lumen and the narrower distal end was blocked. 

As intralumenal fluid pressure increased, the wider proximal portion of the lumen 
distended dramatically, without corresponding dilation of the narrower distal 
lumen.
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�‡ Contrary to current assumption, the comedo (and 

thus acne) may be initiated by simple occlusion of 

the pore/ostium/acro infundibulum region of the 

sebaceous follicle.

�‡ LaPlaceôsLaw predicts that occlusion of the 

pore/ostium would likely result in distension 

limited to the deeper infra infundibulum portion of 

the follicular canal.  The subsequent physical 

stretch of the follicular epithelium may induce 

keratinocyte differentiation and changes in 

keratinization typical of comedo formation.
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Figure 4.  �/�D�3�O�D�F�H�¶�V�/�D�Z���K�R�O�G�V���W�K�D�W���7��� ���¨�3���[���5���0�����Z�K�H�U�H��
�7� �Z�D�O�O���W�H�Q�V�L�R�Q�����5� �U�D�G�L�X�V�����¨�3� transmural pressure, and 
M=wall thickness.  Transmural pressure represents the 
difference between Pin (pressure inside) and Pout (pressure 
outside).  Tension, as defined by LaPlace's Law, is a force 
which promotes distension and stretch of the vessel wall. 
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Figure 3.  Hypothesized series of events in development of the closed 
comedo and acne.
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