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Sensory testing is a common step in diagnosing neurological 

deficits. Physical therapy students must learn and use maps of 

the skin areas innervated by cutaneous nerves and maps of areas 

innervated by spinal cord segments (dermatomes) . They are 

taught that identification of a pattern of abnormal sensation that 

correlates with a dermatome or cutaneous nerve map can 

indicate a central or peripheral lesion, respectively, and that the 

level of a spinal cord lesion can be ascertained by the dermatome 

affected.  Are physical therapy textbooks consistent in the 

dermatome maps presented?  What is the origin of the maps?  

Modern representations of the dermatome maps of Foerster and Keegan & 

Garrett (from Moore5) and the cutaneous nerve map from Gray’s Anatomy6.

Illustrations from the original early 20th century research papers.  

Left:  Foerster’s data, as interpreted by Fender4 (Foerster did not provide an 

illustration of his data from the lower limb)

Right:  Keegan & Garrett2

Dermatome Maps

The dermatome maps presented in the most commonly used 

physical therapy textbooks were compared to maps from early 

20th century papers, in which the segmental nerve distribution 

was originally described.  The original papers included:  

[1] Otfried Foerster’s 1936 paper1 describing sensory loss after 

rhizotomy and [2] Jay Keegan and Frederick Garrett’s 1948 paper2 

describing sensory anomalies after vertebral disc herniation and 

experimental anesthesia of single dorsal roots by novocaine.  

A list of commonly used textbooks was obtained from the 

Federation of State Boards of Physical Therapy website3. The 

dermatome maps illustrated in books used in 25 or more physical 

therapy programs were examined and references for the maps 

researched. The textbook maps were categorized into three 

groups: maps that referenced, or appeared to be based on, the 

Keegan and Garrett map; those that referenced, or appeared to be 

based on the Foerster map; and maps that were not similar to 

either. 

Using standard anatomy textbooks, each cutaneous nerve was 

evaluated with regard to the segmental fibers it contained. The 

areas of cutaneous innervation were compared to the dermatome 

maps and discrepancies noted. 

TITLE AUTHOR USED BY3 MAP USED REFERENCED?

Orthopedic Physical Assessment Magee 65 programs neither No

Therapeutic Exercise:  Foundations 

and Techniques

Kisner & Colby 64 programs Keegan & Garrett No

Pathology:  Implications for the 

Physical Therapist

Goodman, 

Boissonnault, Fuller

61 programs Keegan & Garrett Secondary reference

Physical Rehabilitation:  Assessment 

and Treatment

O’Sullivan & Schmitz 56 programs Keegan & Garrett Secondary reference

Clinically Oriented Anatomy Moore & Dalley 48 programs Keegan & Garrett 

Foerster

Yes

Atlas of Human Anatomy Netter & Hansen 47 programs Keegan & Garrett 

Foerster

Yes

Neurological Rehabilitation Umphred 46 programs Neither Yes

Muscle and Sensory Testing Reese 34 programs Neither Yes

Physical Examination of the Spine 

and Extremities

Hoppenfeld 29 programs Neither No

Orthopaedic Examination, 

Evaluation, and Intervention

Dutton 29 programs Foerster Secondary reference

Acute Care Handbook for Physical 

Therapists

Paz 27 programs Keegan & Garrett Secondary reference

Neuroscience:  Fundamentals for 

Rehabilitation

Lundy-Ekman 26 programs Keegan & Garrett No
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Conclusions

Inconsistent dermatome maps are being presented to physical 

therapy students.  Many authors do not reference the source of their 

maps. The most commonly used maps, based on the work of 

Keegan & Garrett or Foerster do not always correlate with the known 

distribution of the cutaneous nerves.  Because these maps are used 

for clinical decision making, the use of conflicting maps in teaching 

leads to confusion on the part of the student and possible 

misdiagnosis of the client. 
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CLINICAL QUESTION:  Is there consensus for

L2, L3, and L4 in the illustrations below?
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