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A system for treating a selected dermatological problem and 
a head. The head may include an optical Waveguide having a 
?rst end to Which EM radiation appropriate for treating the 
condition is applied. The Waveguide also has a skin-contact 
ing second end opposite the ?rst end, Which is in contact With 
the skin, and has a re?ection aperture Which is substantially as 
great as the radiation back-scatter aperture from the patient’ s 
skin. The portion of the back- scattered radiation entering the 
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Waveguide and drawing a fold of skin therein. 
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SYSTEM FOR ELECTROMAGNETIC 
RADIATION DERMATOLOGY AND HEAD 

FOR USE THEREWITH 

RELATED APPLICATIONS 

The present application is a continuation of patent appli 
cation Ser. No. 11/093,693, ?led Mar. 30, 2005 entitled “Sys 
tem for Electromagnetic Radiation Dermatology and Head 
for Use ThereWith,” Which is a continuation of patent appli 
cation Ser. No. 10/245,825 (US. Pat. No. 6,878,144), ?led 
Sep. 17, 2002, Which is in turn a continuation of patent appli 
cation Ser. No. 09/268,433 (US. Pat. No. 6,508,813), ?led 
Mar. 12, 1999, Which application claims priority to Provi 
sional Application 60/115,447, ?led Jan. 8, 1999 and Provi 
sional Application 60/077,794, ?led Mar. 12, 1998. Said 
patent application Ser. No. 09/ 268,433 is also a continuation 
in-part of patent application Ser. No. 08/759,036 (US. Pat. 
No. 6,015,404), ?led Dec. 2, 1996; a continuation-in-part of 
patent application Ser. No. 08/759,136, ?led Dec. 2, 1996, 
noW abandoned; and a continuation-in-part of patent applica 
tion Ser. No. 09/078,055 (US. Pat. No. 6,273,884), ?led May 
13, 1998, Which application claims priority to Provisional 
Application 60/046,542, ?led May 15, 1997; and Provisional 
Application 60/077,726, ?led Mar. 12, 1998. The present 
application is also a continuation-in-part of patent application 
Ser. No. 09/473,910 (US. Pat. No. 6,517,532), ?led Dec. 28, 
1999, Which application claims priority to Provisional Appli 
cation 60/164,492, ?led Nov. 9, 1999; and Provisional Appli 
cation 60/115,447, ?led Jan. 8, 1999. Said patent application 
Ser. No. 09/473,910 is also a continuation-in-part of said 
patent application Ser. No. 09/078,055 (US. Pat. No. 6,273, 
884), ?led May 13, 1998, Which application claims priority to 
Provisional Application 60/046,542, ?led May 15, 1997; and 
Provisional Application 60/ 077,726, ?led Mar. 12, 1998. The 
present application is also a continuation-in-part of patent 
application Ser. No. 09/634,981 (US. Pat. No. 6,511,475), 
?led Aug. 9, 2000, Which application is a continuation of 
patent application Ser. No. 09/078,055 (US. Pat. No. 6,273, 
884), ?led May 13, 1998, Which application claims priority to 
Provisional Application 60/046,542, ?led May 15, 1997; and 
Provisional Application 60/ 077,726, ?led Mar. 12, 1998. The 
above applications to Which the present application claims 
priority are herein incorporated by reference. 

FIELD OF THE INVENTION 

This invention relates to the utiliZation of electromagnetic 
(EM) radiation for treating selected dermatologic problems, 
and more particularly to a system Which utiliZes temperature 
detection at a Waveguide through Which radiation is being 
applied to the patient’s skin to perform various control func 
tions and to a head usable in such system or elseWhere, Which 
head includes e?icient re?ectors for back-scattered radiation 
and/ or for otherWise enhancing irradiation of a target volume 
containing the dermatologic problem. 

BACKGROUND OF THE INVENTION 

Lasers, lamps and other sources of electromagnetic radia 
tion are being increasingly utiliZed to treat various dermato 
logical conditions, and in particular for the removal of 
unWanted hair, spider veins, leg veins, other veins or blood 
vessels Which are visible through the patient’s skin, lesions, 
port-Wine stains, tattoos and the like. One problem With such 
treatments is that the only Way to get the radiation to a target 
volume in the dermis Where treatment is desired is to transmit 
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the radiation to such volume through the overlying epidermis. 
Further, since many of the treatments involve absorption of 
energy by melanin in the dermal volume being treated, for 
example in a hair follicle, and there is also melanin in the 
epidermis, particularly in the portion thereof at the dermal/ 
epidermal (DE) junction, the EM radiation used for treatment 
is generally also absorbed to varying degrees in the epidermis. 
Further, the deeper in the dermis the treatment is desired 
and/or the larger the element being treated, the more energy 
must be used, this generally involving use of a more poWerful 
laser or other radiation source With higher ?uence and/or 
operating such source for longer time durations. HoWever, as 
the energy applied through the epidermis increases, the 
potential for damage to the epidermis as a result of energy 
absorption therein also increases. 

Therefore, one limitation on the energies Which can be 
used for various dermatological treatments in the dermis, and 
in particular on the depths in the dermis at Which treatment 
can be performed, and on the siZe of the elements Which can 
be treated, is that the energy applied cannot be so high as to 
cause appreciable damage to the epidermis. Various Ways 
around this problem have been proposed in the prior art, most 
of Which involve some cooling of the epidermis prior to 
and/or during treatment to limit or prevent thermal damage 
thereto. Examples of such procedures include applying cryo 
genic or other cooling sprays to the skin, applying a cooling 
gel to the skin, applying radiation through a cold-pack in 
contact With the skin or through an applicator Which is cooled 
by ?oWing Water, ?oWing air, or the like. HoWever, these prior 
art systems have not been Wholly satisfactory. One reason for 
this is that, since most of the absorption is in the melanin 
located in the loWer portions of the epidermis, it is desirable to 
have cooling through the entire epidermal layer, Which is 
typically about 0.1 mm thick. HoWever, it is not desirable that 
the cooling extend signi?cantly beloW the DE junction into 
the dermal layer since cooling in the dermal layer can poten 
tially inhibit the desired thermal damage to follicles, blood 
vessels or the like in this region. Further, there are signi?cant 
variations in radiation absorption by a patients skin, not only 
among different individuals, people having darker skin 
absorbing more radiation and being more prone to epidermal 
damage than people With lighter skin, but even for different 
areas on the body of a single individual. Therefore, cooling 
Which is not customiZed to the treatment area generally 
results in the cooling not being to the proper depth, a problem 
Which can interfere With treatment and/or permit thermal 
damage to the epidermis. 

It Would therefore be desirable if the temperature at a 
selected depth in the skin, for example the DE junction, could 
be measured, and this temperature utiliZed to control skin 
temperature, for example through the epidermis, by some 
combination of controlling the laser energy applied to skin 
and/or controlling cooling applied to the skin. HoWever, 
While infrared sensors have for example been utiliZed in the 
past to detect temperature at the surface of the skin, such 
detection does not provide an accurate indication of tempera 
ture even at the skin surface, these readings varying With such 
factors as skin layer thickness, skin roughness and skin color 
in addition to temperature. Infrared sensors also provide vir 
tually no information as to skin temperature at a depth beloW 
the surface. Therefore, such detection has heretofore been 
used only for gross controls, for example to turn off the laser 
if an emergency temperature threshold is exceeded or the like, 
but not to ?ne tune energy application and/or cooling so as to 
maintain a desired temperature at a selected depth, for 
example at the DE junction, thereby facilitating a desired 
treatment Without epidermal damage. 


















