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Mohs Micrographic Surgery: Revisiting its Definition
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micrographic surgeon and the location 
of any remaining tumor is marked by 
the Mohs micrographic surgeon on the 
tumor map." This basic feature, together 
with horizontally cut frozen sections and 
accurate tissue mapping are the distin-
guishing marks of this method. Or, in 
the words of the American Academy 
of Dermatology, "The Mohs surgeon 
normally acts in two integrated, but 
separate and distinct capacities: surgeon 
and pathologist" [4].

MMS has begun to spread among 
dermatologists worldwide, both in acad- 
emic institutions and in private practice. 
In 1978 Shelly [5] suggested honoring 
Dr. Mohs by using his name not only as 
an eponym but also as an acronym for 
his technique, namely, Microscopically 
Oriented Histographic Surgery. Since 
MMS may not be readily available, 
alternative techniques and variations of 
MMS for examining the surgical mar-
gins of the tissue in skin cancers have 
been developed in different parts of the 
world, bearing different names, such as 
Slow-Mohs, 3-D Histology and, recently, 
in Israel, the Mohs-like. Since this 
method has been proven efficient and 
highly curative, why do we need varia-
tions? There are obvious reasons, such 
as a) to acquire the ability to diagnose 
difficult tumors in frozen sections as in 
Slow-Mohs, b) the need for pathologic 
assistance as in Mohs-like when there 
are not enough qualified Mohs surgeons, 
and c) there are physicians who simply 
regard their own variations as more 
advantageous, such as those who prac-
tice 3-D histology. Furthermore, hav-
ing a method that has proven efficient 
and highly curative, why do we need 
variations or imitations with the same 
name? Instead of a direct answer, allow 

"The crucial idea of excising the can-
cerous site layer by layer and system-
atically examining the undersurface 
of each excised layer under the micro-
scope by means of frozen sections is 
so logical that it is surprising that it 
was not thought of a century ago." 

Dr. Frederick Mohs [1]

I n this issue of IMAJ, Arnon et al. 
[2] review a surgical method for the 

removal of skin cancers, known as Mohs 
micrographic surgery. This method, 
and its variants, aims at destroying the 
skin cancer while affording a maximum 
degree of preservation for the healthy 
surrounding tissue, which results in 
better functioning of the affected organ 
and a better appearance. The essentials 
of MMS [3] were published by the 
American College of Mohs Surgery in 
1988, and in 1994 the American Academy 
of Dermatology published a position 
paper on the guidelines of MMS [4]. This 
surgical method has been developed and 
performed by dermatologists, and most 
of the articles published in peer-reviewed 
journals were written by dermatologists. 
One of the basic features of MMS is the 
examination of tissues under the micro-
scope by the surgeon himself, as cited in 
Cottel et al. [3]: "All frozen sections are 
evaluated microscopically by the Mohs 

MMS = Mohs micrographic surgery

me to cite another dermatopathologist: 
"Within the general practice of medi-
cine, I have some concerns about Mohs 
micrographic surgery and medical eth-
ics. It has become clear that the public 
must be protected against unscrupulous 
practitioners who inappropriately define 
themselves as Mohs surgeons, but who 
do not have the necessary training or 
technologic support to do the job prop-
erly. The reasons for such practice are all 
too obvious" [6].

While serving as Secretary of the 
European Society of Micrographic 
Surgery, it was clear to me why the word 
Mohs was excluded from the name of 
the Society. In certain European MMS 
variations, the surgeon does not read 
and interpret the histologic slides during 
the surgery [7]. Rapini, coauthor of the 
article published in this issue of IMAJ, 
wrote elsewhere about the definition of 
Mohs surgery [8]: "I advocate a broader 
definition of Mohs surgery as a method 
of excising skin cancer in stages using 
meticulously mapped-out peripheral 
sections of the margins that completely 
encompass the neoplasm, resulting 
in maximal tissue conservation while 
assuring clear margins histologically."

In contrast to his views and this 
definition, and based on my personal 
experience with MMS for almost 20 
years, I prefer to define Mohs surgery 
in a rigid functional way: peripheral 
margins must be cut at an angle of 45 
degrees in most cases; frozen sections 
are by definition part of modern MMS; 
the frozen section laboratory must be 
adjacent to the operating room; and the 
surgeon should be the one who reads the 
slides. If not all of these criteria are met, 
then the surgical method should not be 
called Mohs surgery, nor should the 

Mohs micrographic surgery, skin 
cancer, surgeon, pathologist  
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word "Mohs" be part of its name. I add 
more points in favor of Mohs surgery, 
which were addressed by McGovern 
and Leffel [9]. Unifying the roles of 
surgeon and pathologist assures fewer 
errors when performing histopathologic 
and clinical correlation for each patient. 
Separating the tasks between two phy-
sicians increases the errors in mapping 
and applying the Mohs map to subse-
quent stages. However, I am strongly in 
favor of seeking quality assurance via 
interaction with a dermatopathologist.

In my opinion, all published data 
by Mohs surgeons "speak the same 
language," so we can therefore use the 
same definition. I believe the literature 
still lacks a solid database on "Mohs 
Surgery" performed by a surgeon and 
a pathologist on site and based on fro-
zen sections. Nevertheless, all methods 

used to treat skin cancer have the same 
objective: to help our patients the best 
we can. At the same time, we as physi-
cians are obliged always to inform the 
patients of alternative treatments. The 
patient is the one who has to decide 
whether or not he or she wants Mohs 
surgery, Pseudo-Mohs surgery, Mohs-
like surgery or whatever. True Mohs 
micrographic surgery simply works. It 
is a well-accepted method that satisfies 
both the patient and the dermatologist.
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An Israeli-international team is developing a technology that 
could restore sight to millions. Damage to the retina is among 
the leading causes of vision loss in the developed world. This 
"bionic eye" relies on the brain's acquired ability to process 
visual data. As such, it will only provide a limited field of vision. 
Nano Retina is developing an implant that will replace damaged 
photo receptors in the eyes and provide gray-scale vision to a 
resolution of 1300 pixels for a the first generation of chips and 
5000 pixels for the second generation. The company hopes 
to begin marketing its implant within 5 years. The Germany 
biomedical firm Retina Implant AG, meanwhile, recently 

reported the successful conclusion of a clinical trial involving 11 
subjects who lost their sight due to retinitis pigmentosa. A tiny 
chip implanted underneath the retina enables light entering 
through the pupil to be converted into neural signals that are 
received by the brain. The chip is powered by a tiny external 
battery that is affixed behind the ear. Nano Retina engineers 
say their chip will enable users to identify facial features and 
to watch television. While both chips use a similar biological 
infrastructure, Nano Retina's battery will be charged wirelessly 
by a mini-laser attached to a pair of eyeglasses.

Israel High-Tech & Investment Report May 2010
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Racing to create a bionic eye 

Growth of oral bacteria in situ requires adhesion to a surface 
because the constant flow of host secretions thwarts the 
ability of planktonic cells to grow before they are swallowed. 
Therefore, oral bacteria evolved to form biofilms on hard 
tooth surfaces and on soft epithelial tissues, which often 
contain multiple bacterial species. Because these biofilms 
are easy to study, they have become the paradigm of 
multispecies biofilms. Kolenbrande et al. describe the factors 

involved in the formation of these biofilms, including the 
initial adherence to the oral tissues and teeth, cooperation 
between bacterial species in the biofilm, signalling between 
the bacteria and its role in pathogenesis, and the transfer of 
DNA between bacteria. In all these aspects distance between 
cells of different species is integral for oral biofilm growth.

Nature Rev Microbiol 2010; 8: 471
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Oral multispecies biofilm development and the key role of cell-cell distance




