
Zinc Paste May Enhance
Mohs Surgery Success

B Y  H E I D I  S P L E T E

Senior Writer

S A N D I E G O —  The use of zinc chloride fix-
ative paste may be controversial, but its judi-
cious application can increase the melanoma-
clearing properties of Mohs surgery, Dr.
Norman A. Brooks said at a meeting sponsored
by the American Society for Mohs Surgery. 

“Zinc chloride fixative paste is an amazing
substance; it has the ability to cure cancer
right out of the bone,” said Dr. Brooks, a
Mohs surgeon in private practice in Encino,
Calif. 

Application of the paste has been shown to
freeze melanomatous tissue in place. This
process kills the tissue, which can then be re-
moved using Mohs surgery. 

Dr. Frederic Mohs did not invent the paste,
but he did fine-tune the standard formula,
which is still in use today. 

The use of zinc chloride fixative paste for the
treatment of skin conditions has not been ap-
proved by the Food and Drug Administration,
and patients should not apply it themselves or
buy it online. The paste is powerful, toxic, and
potentially scar causing, and it must be handled
carefully, Dr. Brooks said.

It does, however, appear to work. Studies
have shown higher cure rates in melanoma pa-
tients when the paste was used prior to excision
of the cancer with Mohs surgery, he noted. 

The application of zinc chloride fixative
paste is a two-step process. The paste can’t pen-
etrate the outer keratin layer of the skin, so it’s
necessary to apply a saturated dichloroacetic or
trichloroacetic acid solution to the area. When
the area turns white, that means the acid has
dissolved the keratin and the paste can be ap-
plied. The paste is applied in a layer 1- to 2-mm
thick, with a narrow margin around the clini-
cal melanoma that includes subclinical exten-
sions. A dry, sterile cotton ball is then applied
with clear plastic adhesive tape as an occlusive
dressing to hold the paste in place. 

Approximately 24 hours later, the killed
tissue is excised and a wall of white, fixed tis-
sue will be visible, Dr. Brooks said. The ex-
cised specimen can be preserved in formalde-
hyde, embedded in paraffin, and sectioned for
examination. 

The use of zinc chloride paste is not a sub-
stitution for Mohs surgery, but it can be a sup-
plement to it. “If used preoperatively, after a
biopsy, it can cure patients even more effec-
tively than surgery alone,” Dr. Brooks said. 

Zinc chloride paste does not get the public-
ity of cancer treatments such as interferon be-
cause it is not FDA approved, Dr. Brooks not-
ed. Companies that might consider seeking
FDA approval balk at the multimillion-dollar
cost of a toxicity study. Although the paste is
made of naturally occurring ingredients, the
toxicity study is cost prohibitive and no com-
pany has been willing to put up the money. 

“I don’t blame them. That would be finan-
cially insane,” Dr. Brooks said. But that doesn’t 
mean Mohs surgeons can’t use the paste if they
get informed consent from patients. 

“You need to tell the patient that this is not
an FDA-approved drug; it is a naturally occur-
ring substance, and it can improve the outcome
of the surgery by reducing the risk of recur-
rence,” Dr. Brooks said. 

The formula for zinc paste perfected by Dr.
Mohs has been published and can be found in
the Mohs surgery literature. 

Many patients with cancer are now receiv-
ing preoperative treatments such as chemo-
therapy, and the use of zinc chloride fixative
paste prior to excision of the cancer can be an-
other effective strategy when properly applied,
Dr. Brooks said. ■
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A biopsy was performed on a 1.8-mm-thick
amelanotic melanoma of the left arm.

Zinc chloride fixative paste was applied to the
fresh tissue site with a 2- to 3-mm margin.

A dressing held the zinc chloride paste in
place for 24 hours before Mohs excision.

Conventional excision of a deep wide margin
was done a week after applying paste.

No sentinel node involvement was seen on
this patient at time of fresh tissue excision.
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Eliminate Perineural Invasion

By Taking Wider Margins

B Y  H E I D I  S P L E T E

Senior Writer

S A N D I E G O —  Tumors travel
within the nerve structure, so if a
Mohs surgeon has a habit of taking
superficial margins, he or she will
miss perineural tumors, Dr. Alexan-
der Miller said at a meeting spon-
sored by the American Society for
Mohs Surgery.

The nerve structure includes the
endoneurium (nerve fibers), peri-
neurium (mostly collagen), and
epineurium (connective tissue). All
these components vary with the
nerve size, and tumors can travel
through all of them.

“A perineural tumor doesn’t care
which nerve it gets into, and it will
go anywhere and in any direction,”
Dr. Miller said. “It could attack sev-
eral nerves si-
multaneous-
ly,” said Dr.
Miller of the
University of
Cal i for nia ,
Irvine.

A b o u t
60%-70% of
p e r i n e u r a l
tumors are
asymptomatic and unknown to the
patient. With symptomatic tumors,
patients report burning, aching,
numbness, or even a complete lack
of sensation. The nerves are rarely
palpable, although they may be
more palpable at points where they
cross over bones.

Although most perineural inva-
sion is localized, there are cases in
which it travels far beyond the gen-
eral body of the tumor. “Your chal-
lenge is to discriminate between lo-
calized and not localized,” he said.
The majority of perineural tumors
are localized to areas within 1 cm or
less of the general body of the tu-
mor. That said, some invasions ex-
tend several centimeters beyond the
general body of the tumor, Dr.
Miller said.

“Perineural tumors are hard to
see under the microscope, and some
people forget to look,” he said.

Tumors that are most likely to be-
come perineurally invasive are basal
cell carcinoma and squamous cell
carcinoma, but microcystic adnexal
carcinoma, neurotropic malignant
melanoma, and other adnexal tu-
mors, particularly salivary or sweat
gland tumors, also are candidates for
perineural invasion. 

An estimated 1% of basal cell car-
cinomas have perineural invasion.
Those most likely to become per-
ineural are morphealike, micron-
odular, metatypical, and basal cells
invading as long arms of tumor sur-
rounded by concentric fibrous
sleeves of collagen. 

About 3%-4% of squamous cell

carcinomas are perineural, usually
those that are moderately to poorly
differentiated, and show tumor
spreading like a narrow cord. 

Squamous cell carcinomas more
than 2 cm in diameter or greater
than 4-mm thickness are more like-
ly to be perineural than smaller
ones; if they are 8 mm in thickness
the risk is substantial. 

Most microcystic adnexal carci-
nomas, approximately 80%, invade
perineurally and subclinically, and it
is crucial for the Mohs surgeon to be
aware of this, Dr. Miller said. “Take
a wider margin than you would
with other tumors, be careful about
tracking out the edges, and get
good-quality slides.” 

Regardless of the type of tumor,
tumors that are perineurally invasive
share a uniform histology and dis-

play similar
behaviors. 

“They all
pretty much
look the
same once
they get into
the perineur-
al space,” Dr.
Miller said.
The tumor

cells can be tightly packed, clus-
tered, or in a line. “In order to tell
the tumor of origin, you have to go
back to the original histology and
look elsewhere on the slide” he said. 

The pattern of growth can be
spotty or concentric, and perineur-
al tumors tend to be multifocal. “It’s
crucial to realize that perineural tu-
mors can affect more than one nerve
or multiple branches of the same
nerve,” he said. 

“Be aware of multifocality in the
subcutaneous layer,” Dr. Miller ad-
vised. “If you have poor-quality
slides that are consistently destroy-
ing fat, you may miss crucial struc-
tures.” Obvious inflammation
around a nerve is a helpful indicator
of perineural invasion, he added.

Tumor depth has been shown to
correlate with perineural invasion,
as has tumor recurrence and fibrous
sleeve growth. Also, pay attention to
nerve orientation on the microscope
slides. A tumor may invade concen-
trically around the nerve, or just
crawl along a portion of the nerve
circumference. When a tumor in-
vades along only one edge of a
nerve, it can easily be missed. 

“Multiple Mohs sections and
slides must be examined for peri-
neural tumor, or you will miss it,”
Dr. Miller emphasized. 

“When perineural tumors recur,
they are unpleasant; they are deep,
and they can grow subclinically for
a long time,” Dr. Miller said.
“Meticulous, compulsive evaluation
is needed to successfully treat these
patients and prevent recurrence.”■

‘It’s crucial to
realize that
perineural tumors
can affect more
than one nerve or
multiple branches
of the same nerve.’

DR. MILLER

Used Mac Distiller 4.0.x Job Options
This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.GENERAL ----------------------------------------File Options:     Compatibility: PDF 1.2     Optimize For Fast Web View: Yes     Embed Thumbnails: No     Auto-Rotate Pages: Individually     Distill From Page: 1     Distill To Page: All Pages     Binding: Left     Resolution: [ 600 600 ] dpi     Paper Size: [ 855 1107 ] PointCOMPRESSION ----------------------------------------Color Images:     Downsampling: Yes     Downsample Type: Average Downsampling     Downsample Resolution: 150 dpi     Downsampling For Images Above: 225 dpi     Compression: Yes     Automatic Selection of Compression Type: Yes     JPEG Quality: << /Blend 1 /Colors 3 /Resync 25 /Columns 387 /HSamples [ 2 1 1 2 ] /Rows 241 /QFactor 1.2 /ColorTransform 1 /VSamples [ 2 1 1 2 ] >>     Bits Per Pixel: As Original BitGrayscale Images:     Downsampling: Yes     Downsample Type: Average Downsampling     Downsample Resolution: 150 dpi     Downsampling For Images Above: 225 dpi     Compression: Yes     Automatic Selection of Compression Type: Yes     JPEG Quality: << /Blend 1 /Colors 1 /Resync 11 /Columns 163 /HSamples [ 2 1 1 2 ] /Rows 216 /QFactor 1.2 /ColorTransform 1 /VSamples [ 2 1 1 2 ] >>     Bits Per Pixel: As Original BitMonochrome Images:     Downsampling: Yes     Downsample Type: Average Downsampling     Downsample Resolution: 300 dpi     Downsampling For Images Above: 450 dpi     Compression: Yes     Compression Type: CCITT     CCITT Group: << /Columns 32 /K -1 /Rows 8 >>     Anti-Alias To Gray: No     Compress Text and Line Art: YesFONTS ----------------------------------------     Embed All Fonts: Yes     Subset Embedded Fonts: Yes     Subset When Percent Of Characters Used is Less: 100 %     When Embedding Fails: Warn and ContinueEmbedding:     Always Embed: [ ]     Never Embed: [ /Symbol /Courier /Courier-BoldOblique /ZapfDingbats /Helvetica-BoldOblique /Helvetica-Bold /Times-Bold /Courier-Bold /Helvetica /Times-BoldItalic /Times-Roman /Times-Italic /Helvetica-Oblique /Courier-Oblique ]COLOR ----------------------------------------Color Management Policies:     Color Conversion Strategy: Convert All Colors to sRGB     Intent: DefaultWorking Spaces:     Grayscale ICC Profile: Adobe Gray - 20% Dot Gain     RGB ICC Profile: sRGB IEC61966-2.1     CMYK ICC Profile: U.S. Web Coated (SWOP) v2Device-Dependent Data:     Preserve Overprint Settings: No     Preserve Under Color Removal and Black Generation: No     Transfer Functions: Preserve     Preserve Halftone Information: YesADVANCED ----------------------------------------Options:     Use Prologue.ps and Epilogue.ps: Yes     Allow PostScript File To Override Job Options: Yes     Preserve Level 2 copypage Semantics: Yes     Save Portable Job Ticket Inside PDF File: No     Illustrator Overprint Mode: Yes     Convert Gradients To Smooth Shades: Yes     ASCII Format: NoDocument Structuring Conventions (DSC):     Process DSC Comments: Yes     Log DSC Warnings: No     Resize Page and Center Artwork for EPS Files: Yes     Preserve EPS Information From DSC: No     Preserve OPI Comments: No     Preserve Document Information From DSC: NoOTHERS ----------------------------------------     Distiller Core Version: 4050     Use ZIP Compression: Yes     Deactivate Optimization: No     Image Memory: 524288 Byte     Anti-Alias Color Images: No     Anti-Alias Grayscale Images: No     Convert Images (< 257 Colors) To Indexed Color Space: Yes     sRGB ICC Profile: sRGB IEC61966-2.1END OF REPORT ----------------------------------------IMPRESSED GmbHBahrenfelder Chaussee 4922761 Hamburg, GermanyTel. +49 40 897189-0Fax +49 40 897189-71Email: info@impressed.deWeb: www.impressed.de

Adobe Acrobat Distiller 4.0.x Job Option File
<<     /ColorSettingsFile ()     /LockDistillerParams false     /DetectBlends true     /ParseDSCComments true     /DoThumbnails false     /AntiAliasMonoImages false     /MonoImageDownsampleType /Average     /MaxSubsetPct 100     /MonoImageFilter /CCITTFaxEncode     /GrayImageDownsampleType /Average     /GrayImageFilter /DCTEncode     /ColorImageDownsampleThreshold 1.5     /ColorConversionStrategy /sRGB     /CalGrayProfile (Adobe Gray - 20% Dot Gain)     /NeverEmbed [ /Symbol /Courier /Courier-BoldOblique /ZapfDingbats /Helvetica-BoldOblique /Helvetica-Bold /Times-Bold /Courier-Bold /Helvetica /Times-BoldItalic /Times-Roman /Times-Italic /Helvetica-Oblique /Courier-Oblique ]     /ColorImageResolution 150     /UsePrologue true     /ColorImageDepth -1     /sRGBProfile (sRGB IEC61966-2.1)     /PreserveOverprintSettings false     /CompatibilityLevel 1.2     /UCRandBGInfo /Remove     /EmitDSCWarnings false     /CreateJobTicket false     /DownsampleMonoImages true     /DownsampleColorImages true     /MonoImageDict << /Columns 32 /K -1 /Rows 8 >>     /ColorImageDownsampleType /Average     /GrayImageDict << /VSamples [ 2 1 1 2 ] /Blend 1 /HSamples [ 2 1 1 2 ] /QFactor 0.9 >>     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)     /MonoImageDepth -1     /PreserveEPSInfo false     /AutoFilterGrayImages true     /GrayACSImageDict << /Blend 1 /Colors 1 /Resync 11 /Columns 163 /HSamples [ 2 1 1 2 ] /Rows 216 /QFactor 1.2 /ColorTransform 1 /VSamples [ 2 1 1 2 ] >>     /SubsetFonts true     /ColorImageFilter /DCTEncode     /AutoRotatePages /PageByPage     /ASCII85EncodePages false     /PreserveCopyPage true     /EncodeMonoImages true     /PreserveOPIComments false     /ColorImageDict << /VSamples [ 2 1 1 2 ] /Blend 1 /HSamples [ 2 1 1 2 ] /QFactor 0.9 >>     /AntiAliasGrayImages false     /GrayImageDepth -1     /CannotEmbedFontPolicy /Warning     /EndPage -1     /TransferFunctionInfo /Preserve     /CalRGBProfile (sRGB IEC61966-2.1)     /EncodeColorImages true     /EncodeGrayImages true     /ColorACSImageDict << /Blend 1 /Colors 3 /Resync 25 /Columns 387 /HSamples [ 2 1 1 2 ] /Rows 241 /QFactor 1.2 /ColorTransform 1 /VSamples [ 2 1 1 2 ] >>     /Optimize true     /ParseDSCCommentsForDocInfo false     /GrayImageDownsampleThreshold 1.5     /MonoImageDownsampleThreshold 1.5     /AutoPositionEPSFiles true     /MonoImageResolution 300     /GrayImageResolution 150     /AutoFilterColorImages true     /AlwaysEmbed [ ]     /ImageMemory 524288     /OPM 1     /DefaultRenderingIntent /Default     /EmbedAllFonts true     /StartPage 1     /DownsampleGrayImages true     /AntiAliasColorImages false     /ConvertImagesToIndexed true     /PreserveHalftoneInfo true     /CompressPages true     /Binding /Left>> setdistillerparams<<     /PageSize [ 576.0 792.0 ]     /HWResolution [ 600 600 ]>> setpagedevice


