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#® Virtually all anatomic pathologists are invelved in the asscesment of lssue margins in surgical procedures that are
perlormed Tor malignant diseases. The natural tendency to view this process as uncomplicated has, in recant years, baan
countered by a body of literature on the biological milieu of the marginal zanae, Moraovar, emplrical elinical Information has
shown that “negative” and “positive” marginal status has an imperfect corralation with risk of recurmrent discase in several
organ systems and in reference to vanous tumor ypes, Probloms also remain regarding the optimal technigues for
pathulogic smmpling of margins; the possible rofes, i any, of adjuvant (eg, immunchistelegic and "molacular”™) procaduras
for margin evaluation, and reporting motifs for salectad zurgical rezactlons,. This ravlaw cansidars cancaptual data now
avallabla on surgical margins, provides a working approach to the generic assessment of marginal surfaces, and prosonts
argan- and tumor- specific information pertaining to this arca of practlice.
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THRUI- AHOUT the evolution of surgwal oncol-
. tery, ame ol the most drnublesome probhlems en-
colntered by soegeons has been the local recurrence of
malignant neoplasms aller appoaremly adeguate caci-
st U0 the other bl 1 s meess woailely known th
:II'IQ'HI'I'I|_'I|':_"'-I¢' removal of some lesions does nol necessar
ity predict their vegrowtl ot the surgieal site, The e
prlinentation of Trocen seeimm Sxmnanons wis i
senminal event m o general surgical practice. (0 asceriun
i real tee” whether oo nob a tanor wis present ul the
s ol o rescetion sprecimen ! Tndeed, ihis s sl
the procedure by whch (he margimal status s 2enerally
deternniaed, The Followinge overvies will exanunne
currenl skatus ol this practice, bh oo eencrd and in
relanon 1o several selected oraan systems 1 wall also
address several biologically anented topics that flu-
eiwe thie puthologist s abilily e cvaluole surgical e
gins ina meamngiul manner

RESOURCES AMD METHODS FOR
INTRAQFERATIVE FWAI LIATION OF
SLURGICAL MARGING

The most commonly wsed and well-validated tech-
pigue for micrpscopic assessient of surgical margine
comtinues o he the praﬂp:u.':umn of histolooic sactions
with 4 crvostal " This instrmment has gone through
several ileralions and hnprovements over lme, such
that muowdern versions now provide gond iemperatire
control, consslency in thin bssue sechioning. and var
wous altachments 1o nunimize o eliminate “roll” wti-
lact: Tndecd, in good hands, the oversll gualiny of
COYyOSME preparations may approximate that of some
permansnt sections, The maim drowback e the wse of
the cryostal is the Gime reguired for completion: even an
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eaprerienced operator omder deal condinns cannal pro-
dioce a eood fnal (stained) product wath this device
mach less than 15 nunutes aller aospoedinmen ool
e laboratory. Thas problem s compounded by the
expense of adequate quality cryostats: they costoat least
R0 siprece ancd iy bee rogire Than H25 000 cach. The
cost tactor, together with ethe space vequired for opera
ton of e wachines, makes ivpenceally fmpesciical Tor
most hospasds o have o laree nomber ol them in
operation at the same time in the saome place. Thevelore,

i sevend speciinens are received o the Eaboratory

semulsaneausty, a4 sigmbicant pectod of time may elapse
before all of theo can be seclioned properly on the
avatlable  cryodtanisy Such  conswleratons, together
with the cost of “dead tme” we the operating mwn;
sevount for the escaliing costs of Troven sections in
meiern haspital proclice.

Poetrally o response we these problens, but alsoas q
vighle precedire in it awn right, intraoperative cyio
logic analvsis of surgical margins has also gained pop-
lenity over the past 20 years. ™' Tnthis method, en face
margin surfaces are touched or scraped onto glass slides
and stained with hematoiylin & cosin (H&E) Ro-
pranovesky dves, o the Papanicolaon rechnigque, iy or-
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der 10 determing whether walisnant cells are present
thersan, Advantages of the procedure are iis rapidiry
and ease. such that many surfaces can be sampled in a
relalively short Gme. The principle disadyvanmage s the
inabulity 1o rell exactly where a “posinve”™ result onpi-
nated. Probably the best application of marginal cyto
benricu]l wnalvaes is W obiain oo twgether will Trozen
seetions®® 1 for example.a positive cytolome prepa-
ration can be followed by o cryostal section on the same
porlion ul the smwin speeimen,

In recent fimes, additional adpnetive merthods have
been tested with regind to their abilines 10 detect tumor
el ity i Hssoe marging il appeared W be unin-
vilved by conventiomal morpholome assessment. These
have included immunostmming studies vsing antibodics
o bn=sedective markers ™ aod “molecular™ eval-
watioms eendercid on the presence of speoihie pene abers
e latter of
s leelimigues: bas penerally applied the polymerase
cham reacthion (MCR Y tegether wath speeate noeless aenl
priners designed too detect the abnormalities o gues
e, Examples el nunolistochemical studics o s

ravions o microsatellive alleranons A

arear al assessment e lode those Tor cakarvatie -
ating factor 4K (elPAl) MY and mutant pst pro
e SR G wquaions cicinomes of the uppe
uil-WHjﬁ‘. HIMIBAS sntipen in mncosal and entameous mel-
anomuset MY slycoprolein In gastnc cauaminoma,
CDA4 by devmatdibrosdecorg protubernns™ =7 and -
bkeralin=7, carcinoembryonic antigen, or epithelial
membrane antgen 10 exmramanumary cutinecus Paget’s
diseuse 25 Ty the reabm of moleculw (e, PCR)
evaluaiion, several nocleotde sequences have been
stuched n speciic reference 1o surgical margms for
vartous malienaneies, For instance, these have encom-
passced penes eneoding he lmor-selective F48 antigen
m aquamons cell carcinomas'™s specine murant forms
al pa3 in lesions of assorted anotomic locations=-3-7;
prowlale-spoecific anligen and prostsle-specilic mem.
brane antigen in prosfans adenccarcinomas =
telomerase o instable microsatellites in neoplasms of
the head and neck. bladder. prostate. colon, and
lung. #5206 The relanve menis and drawbacks. of
these procedures will be addressed subsequently,
There ure severa] more bunal but nonetheless fipor-
tant constderations that shonld alse he mentoned 1in the
context of this discussion on the techmeal aspeets of
surgical margin anulvais, Fist, several publications
have showwn that False negativity in froven scetion as-
sessments is related 10 spatial sampling linutanions
309 we 453% of cases where Intraoperative and final
digmoste conelisions are differene > Tt shoukd he

- and

understood thut althoueh these fipures might be im-
proved somewhat in the fumre, there will he an irre-
ducible residuum of “missed” intracperative marging;
this fact bas s ongins in e practical reality that the
enfire margin nften cannat he sampled by the pathala-
gist. IF the specimen concerned s very large, or very
cotnpiicuted watomically, oe both: e mareinal surface
arci will he sizahle. Hence, procedural constrnnts pro-
hibit subrnitting it in its entirety for microscopic exam
intion.

An allied opic is the comman surgical pracoce of
attemipting “complete” marginal sumpling in the oper
abinie coon, Do this process, which is most olten pursied
m prowadures on the head and neck, the surgeon suh-
muts many separate specimens that are supposed o
represent e entive margiogl surlace, The pathologist is
then expected o vahdare that assompoon by examiming
whe resected vssoe thereatter, Reahstically, this is asn
wrefeasible in most instances hocause one cannet easily
match mtenoperative. marem bopsies: o he reseenon
specimen, especlally withour the help af the surgeon in
e promsine woon. Sinilar cotmngnts apply 0y uny
oneer sishile sureenl excison inowhich many marging
have been sampled mtraoperatively: hence, in the end,
there may be considerable wobieaity by the patluslos
st s minid rm_g;miiug whether g nmar has or has mis
been removed with total tumor “clearance.” S0l n
other atlied sulbjeut conceris fedjlcsts |:|'g.- AU S L
phace o presinked  marginal surface on the ervostar
chuck 50 that 1t s “away™ from the chuck. 'his practice
assumes that 0 the list covosial sections prepared. in
stk s muinner are Tree of e, the leswon has been
removed adequately even if subsequent senal prepiea
tons from the swne block do show the presence of the
neoplisne Inoour judement, voe iy (lsely conident 110
ane ¢ sansied chinlcally with o marzim that s measored
only i mierons.

The spectrunt of reaients and wehnigues thal kave
Been ured as adjunctve oals for detecting occull
marginal temor deposits 15 not available o all pathol-
vgists, Mosl disgnostic laborutories prefer 1 limil jm-
mumohistochemical t2snng to those analytes that have
been validated extensively in the published pathology
Hweruture, snd which can b done with commereially
avariahle reagents. Thus, annhodies o elb4l 146
8207 prowein,®® and other markers!!3-27 jn the devel
epmental climeal literature on Lumor margins are nal
part of this ropertoite. Fyen mors resimicive commenrs
apply 1o the current in-house availability of molecalar
festing momost medical centers, even academic ones.
Finally, there have boen no formal cost-edTectiveness o



chinical oulenmes smalyses w prove the practical worth
ol changes n the wiay Ussue margins are presenthy
analyzed pathologically, Untl those data appear, there
will he no compelling reason o alter the procedores,
especially in the judement of financial analvas at health
Cire orgaliizations,

T Surgical Margin: Uniforn and Sralic
dvironmenit o Complivided Milien?

Binh pathalopisis and sorpeons have o natorad en-
dency 10 view surgical marging as statc Vsnapshots” of
tissue, The bosic yuestion posed by each party at the
lime ol reseetion of & malignant neaplasm concems the
presence or absence of amaor at the hine of mechatical
transection. The assumption is. of course. thal positive
rarpis will ceprale wath local recwrrence of the Tesion,
or, ar least, with the mevitable presence of residual
Lurer i i resexcision specinen, Conversely, il s pre-
suppesed hal the ahsence of neoplastie tssoe at all
marging wall preclode the réappearance of maor a1 the
surgien] site, A reluted issue has to do owith the amownt
el Lornar=Lree pareneliaal lissoue thal sepoamies male-
mint nesplismes from the actual margin: recommenda
tons for optimul marginal widdss may be organ- aod
= speciie, bul they hiave wsoally been based on
empinical anlormation rather than objectively-venfied
precepts, [ ovind of the foregomne comments, the 1ol
luweinng discussion cxmpings selected biolopical wider-
pomngs af fepics that are relevant 1o the hstological
assessment of surgical margins,

Fhe Healing Respomge and frs Prosilde Effecrs on
Forsesr Groath

ILois perhuaps best-realizcd by dernegologisis that
incomplete excision of selected malignant cotaneous
neaplasms (g, "usual” torms of basal cell carcinonia)
is ool inevitably Tollowed by regrowth of tiose lesions
at the same anatomic loeanon, even 1f they are not
treated by additional surgical methods ™ The same
sbaternent applies W lunwrs in ether orgun sites g well,
sueh as invasive mammary ducial adenocarcinoms, = =*
and primary pulmonury squamous cell carcinoma.’™
These scenarios obviously contradict the dogma i all
positive marging must be acted npon mmmediaely by
the sureeon. and the underlying mechanisms relate o
the relatively complex Interplay between twmer and
bt i sueh situations.

Immediately after the mechanical insult of sureical
mtgirvention, a healing response is obviously stimu-
Tauted. As cothined i basie relerenee soumees, ™ he-
mostasis 18 the initial event in this cascade. In that

phase, thrombogenie maleties are generated which in
tumn influznce the subsequent proliferation of several
tissue componenks: Tnlerestingly, some of the moleoular
participants in the healing process are potential promot
ers of wmor growth, whereas others inhibil neoplastie
proliferation.* Ulamately, the balance  herween
those factors, as well as native attribues of the tumar
cells themselves, will determine whether or not the
neoplasim survives and recars or s oblierated by the
TEPArAIVE Sequence

Possible “pro™- tumor elements in healing scas prin-
sipally include platelet-related cylokines sueh as plate-
let-derived growth tactor. platelet-derived endaothelial
cell growth tactor, Rbroblast growth Factors, ad trans-
formang growith fuctor=bela (TGE-3) 5080 Ikewise, the
thronechin-associated  seneration of  procollagenous
peptdes provides the possible substrate Tor o tunun
madrin, logether weide the maturabion ol pranolation
nssne formed onder the muence af TG 3 and mae
rophige/monocyte derived growth factors, "Ant-" -
o parhicipanis b the repain process may nebcde (g
dhireet effects ol envymatic lysis and evtoking release by
acute and chronic intlammatory cells, proleolylic re-
mdeling of cellular wmatrices by collugenases, elisiase,
amil varons metallopratemases, and alteraoons oy the
expression ol various protecglyvonns and inlegring by
tunnor cells " Ulinately, the overall Folagical vigor
of aspeciic mor cell type, the volume of neoplustic
tssue escaping surgioal removal, the capacity For i
mulufocadity or satellitisig, amd variows constiion|
churactersies of the idividual host orgamsm wall be
the determinants of whether a residual tumor survives
i the healing lissue wilicw, or s destroved by e
process, Cbwioisly, neither the necessary information
nor the technologieal tools are currently available to be
able o predict tose ouleomes b wny Liven sise,

The Width of Siewical Murgins: How Muack
is Ersoegir !

In the anthors” opinion. much arhitrariness axists in
the clinical lrerarure on “optimal™ surgical margins for
some neoplasms. For example, right bemicolectomies
wre stitl performed routinely Tor invasive adenocareinn-
mas arsing inthe cecum and ascending colon; regard-
less of the grades, sizes, or histologic tvpes of such
tumors,  Shmilurly,  pulmonary lobeclomics are de
rigueur for paripherdl carcinomas of the lung in spitable
operative candidates, again with little consideration o
the pathologic details of the lesions in individual cuses.
Cine could argue that there s usnally sutficient remain:
ing phvsiological function in the reminining Lissue in



e e A T A A2 A LUy B st TIBVIRIT . ONOTISTeless,
Heal is not always toe. as excmplifisd by paticnis wal
severe abnormalities of gas cxchange who also develop
lung caneer,

The most vhjeetively studicd nimor mirgins. have
been those pertaming to carcinomas of the sk, broast,
bterine cervix, and prostate. as well s cutaneous el
armmas. In reference 1o basal cell carcinomas and most
squamous cell earcinomas of the skin, “narow” mar
gis ol only 1 1o 2 mm are geicrally regarded sy
wlequate 10 prevent recurrence: indeed. that premise
underlies the entire discipline of Molis' chemosur-
geoy. T Rimilar comments apply o common histo-
lopic varants of invasive bivist earcimoma, ™ In
regard 1o selected cuses of prostatic carcinema with
bow- 1o mid- Gleason scores, “ordinary” tvpes of culs-
heams basal cell carcmoma, and utenine cervical in-sitn
sequamous vell carcinomas (eervical intrpepithelinl neo
Plasia, prade [0, this paradigm may extend even fur-
Hwer Ao imclude frank invalvenient of 1he miargine by
timor, - Severnl inalvies have shown thl e e
does reproducibly wccompany an ovenly posilive
RN i those settigs 2t e o

Chver the pust 15 vears, o remarkable trapsformation
his adeveloped i the reament of melamoma o e
POROS, many surpeons were still perlornung exbiciely
Swade” excisions of deep wmelanomas, mchidme re
Mol of subyacent liscia and sirared s fe 2 Py
apective trids were then imitiated 1o sty the gdyis-
abiliny ol mone conservative resections, wnd those
supported the currenm [rrachce of using more lmited
narging lor deep melinocytic nuilipmaneies 570 Tlypps
wak no excess ol local jecurence when this approach
wils comnprred] wath older, mnch more upgTesIve sir-
sical procedures, wud marbadity wus greatly mproved.

Ivstillwtion o rhe toreeoing indermation  should
mitke il apparent that the hebaviaral features of ditfer-
eul Lmers are dissimilar meoyvgrious organs and with
surgical marging of variable widths lence, althigh o
15 certainly desivable 1o dchieve complele - excisions
whenever possible, the pathelogist amd the surpeon
must together consider the specifics of any purtienlar
ease to decide whether o positive margin st be acted
upony, and 0 se how,

PField Effeer” and Assesuonent of Murginal Swius

Anuher important consideration in the sssessment of
any gven surgical site i the Hikely tissie environmens
in which it resides, In certain unatomic localis, such as
the orupharyngeal mucosa and the prostatic elandula
parenchyma, it is a virwal certainy thar a climically

eovicws mass will be surrmunded by mulrtocal micro-
scopic neoplastic proliferations: of the sam meneral
histological type. '=443032 371 The |aier lesions may be
10 sttt or mictoinvasive. and they ity represent wddi-
tional neoplastic clones or share clonal ientity with the
pringipal invusive tuimer, Cumparable comments apply
to selected cases of pulmisnary ade nocarei noma, prarkic-
ulurly of the bronchinloalveslu Lype 755 I thiwse git-
cumstances, the  submoer peapic abnormalities are
most propaerky clagsified a5 manifestations of g “feld
elfect.” wherein synehronous ur metaehronous neo
plasms develup in the sanwe penerl tissue aren o pes
sponse Lo the same translormational stimuol, The (RIETE
tical meaming of these facts is that one cannet be ar all
BOFENN ) soine cases whother a “positive” margin
represents part of the main mass being resected, or »
sepanite “satellite” lesion inoa vanslormed tield, In the
snmg of prostatic carcinom, the “Held” Plienomenong
fis only seademic imporiance inasinuch 1% total [
tateciomy i perdormisd pro Forma, Flowever, in the
mucosal surfacesof the oroplurnyy or with reference o
wedze resecnons of lung parenchyin, this ssue has
potentialby impodant ¢ffects on the Prpe did acope ol
thesurgical provedire that i ultimately cliosen. More
over, there ane no methods short of maleenlar clomaliny
assuvs that can be applied to the resolution of ihis

prrablem, + b gene-based analyses obvaosly

cinned be done imtraoperative Iy

(enesicderations Rogarding Merwsiuad Steiuy (o Apreeifie
Shrnor Tipies

With the foregoing informiation jn i, o discussion
can now b umderaken of the liresitare oy Al
margins in reference o specilic argan sites. This topic
15 & work in progress, anil rherefore the list of LUt
and nsue locutions selected fur consideration here is
far trom comprehensive,

Mucosal Sguamons Cell Carcinoma of the Heod
aitd Newh

All practicing anatomic pathologists are well aware
of the frequency with which otolaryngologists recpest
intraoperative  determinations of freargioal srs For
squamous cell carcinoma (SCC) of die head and neck.
Indecd. this 1s one of the most common scenarios st
in the frozen scetion (18] laboratiry. Despite thar fact
and the substanual expericnee that most pathologists
fave o this areas the “error? sate for UEVOREAL Seclions 16
sl relatvely hish for orophiuryngeal SCC7Y One
study by Ord and Aisner (757 found thal 200 of F5-
Tegalive” cases manifested positive marring when all



permeanent sections had been examined. although the
actual accuracy of covostal seclivning was 9% In
alher words, the major reasan for failure of the 1S
technique in this setting is sampling aifact, explained
by e Tact that many mweosal rescetions [or SO0 are
siehle and cannot he sampled compleraly for crvosis
EXAMNALI,

Onther FS-wo-permanem section discrepuncies i this
seliing are inlerpredative instead of techmical in ng-
ture, The distortion that is produced in freezing squa
mos mucosi seeounts for oparl of s problem, b
prier endiagien therapy also has been employed i many
cases and thes turther alters the mucroanatomy of the
lissue,

These Foers have masre than passng mierest, beeause
they showe that the 1% determinotion of margins tor
aropliaryngenl amd Dypoplaeyogen] SCC b pecompae-
pived by serions prtlalis, Do than context. some recent
publications that have used "molecula™ techmgues, in
A sty o betler e sitmation, e alse problematic
Severnl papers have desertbed the immuonohisiocheme.
el assessment ol mocosal margosoan the head and neck
by detection ol elF4E, Edd antigea, or autant p33
preedeing, T Mest ol hese commmmeations have con
cloded that such pdjovant methods are desirable, with
the tmplication that they defeetl wmmw posilivte i
margies that e morpholomestlv-neganve Retirmonie
fen the pornts made abave, Doweser, one cannot sctually
P certinn tht the mareins o gquestion were tunmg =l
Disbelgzicnlly Doecouse of the echnieal soes presenned
indeed
istunees, i

Althongh  adjovant pathologie stadhes may
prove o hove some wortle o selects
waild s pwre stesighifomwarnd o concenire on
developing ways in which the morphologic teatures of
the margingl tissue can be better preserved and tech-
pigues by which the margins ¢an be sampled more
complerely vet efficiently {eg. by inlraoperative cvitol
oyt similar comments apply 1o “melecula” analvses
of P33 pene mulations and microsste e insabilites in
sl mneosal surfaces e

Indesd, ancther serious problem I using non-naol-
plolosical ety 1o evalunie marains in the ord or
pharyngeal mucosa is that those sires are notoriously
prone o demonstrate “Helds" of premalignant necpla-
sia, Moreover, the Ussue inosuch fields commonly deme
vmslrtes. meleenlsr alferstions chat are adenncal
rthose seen in adjacent malignant neoplasms.™Y In this
scenario. one is left with complele uncertainly ws w
which molecular ahermations reflect “posiive margins”
as opposed 10 contiguous (bul not continuous) held
etfects;, Thus. al the present (e, the authors do oms

advocate the clinteal application ol immunohisiochems
1wl ormoleculir-panene assessment of mareingl status,
with repard to oropharvrzeal SCCs, Similarly, there are
o mecommendatioes hal can b omede on opinal
wiidths of surgical margins for such lesions.

Critgreses Malienancies

Frobably because basil cell carcinoma (BCC) and
squamous cell carcinom of the skin are so nbiguilons
m the general popolanon. i has long been konown tha
e positive surgical margims de oot necessarily pre-
dict the recurience of tuee lesions, 04035 T fyet,
BUC wooften manaped by corettage and electrodess
caton, with no attempt whatsoever to achieve histolog-
icallvenmegative tasue wngins, Adwitledly, this e
ol liberadity st b femperedd by the deatls of partic
ular cases S50 Overall, approximately J0% ol margin-
positive basal cell carcinormis do recor amd partenlar
vartants such s selerasing/desmoplastic/marpheator
B and supertictal mulatfocal BCC ave over repie-

sented m that group, "4

Accordingly, hesions wih
Hisa: hustologne patterns shoulid probably be reexcised
i mairzins ave tvolved by twmor, Because even banul
SCC of the sk hos apgressive potential thal parallizls
its aleph ol snvaston o the cormim, margine posative
A0 that penetrates the deep reticulir dermis also
should be peeexcrsed "™ Ywrdous stlics hove shivwen
that Bologically ageeressive epithelinl mmars. of the
shin mumiest alterations i therr synthesis of syode-
can-1 to matrical proteoglvean ), stroenelysin-3 G met-
abfoproteimase, amd bec-imtegring {ineercellulae adbe
cpem malectles), but these hindings have not yetr becn
applied to the clinical arenn, 3 %50

Ealramammery Favat's disease (EPY 18 currently
thoughe o be a glandolar madignancy ot the skin that
onginaes in the epidermis. 2540505 [0y wsoalby mols
tfocul m g regional sense, and therefore tumar-tree
surgieal margins are often difficult woobtain, [ndeed,
several publications have suggested Lhal staped exel-
swons wre prudent in relerence o this neoplasm in order
o assurg s complere remaoval./f¢ Marchesa et al™?
showed that tumor-tree margins of = 1 cm, woere ae-
companied by sivnificantly lesy risk of recorrence when
comparest with mors narrow axcisions. Several inves-
nigators have applied immunchistochemecal studics {Tor
cvtokeratin-7. other low-moleeular weighl kerating,
varcinnemhbryonic antizen, epirhelial membrane ant
can.and the UA-72 antigen) to marginal tissue in EPD
o better idemtify the neoplastic cells ™ ™% Nevoerthi-
fess, none ol these smches has concluded that such



evaluations are nevessary or superior w carefnl exam-
inalion of conventionally stamed ussue sections.

Because of s potential for lethality, culaneous mu-
lignant melanwima has received the most attennon of all
skin lumors in regand 1o the definition of optimal sur-
oical margins. In fact, the history of this topic hus been
an interesting one. I refleels the suceess of abjecrive
provpechive elinieal analyses, as well as the revolutions
mn practice that can be produced by osuch evalualions
As memioned carlicr in s discussion, Targe surmeal
rescelions of skin and soft tissue were commonplace tor
melanoma = 2 yeurs ago, based on anecdotal teach-
ings holding that such cxemaons were necossary 1o
prevent heal lumor recnrrence ' In the mad 19810,
large trals were imtared that examined the feasibaiity
of marrower margins foe MM ST These sopported the
conelusion that cven deep (> 4. mm thick). vermical
prowth fumors could be managed successfully with
aply 2 toe 25 e i ping, TR

Selected poblicammme have spzeected that extremely
narrenw mmarging could be abtaied nyexcisions of mel-
anoanin wsing such lechnigues ws Mobs chemosurgen
sl sgdpanetive ymmunostimming for melanocyic mark
ers Huch s MBS S Adthougl this approach s decd
techinicully possible, it s very uowase from a bodogieal
purspeetive. Bven i g melanomas are psually asso
ciatedd with at least med held eftects i the surrowd-
mg skin, and invasive tumors show s propensiy for
stlellitizen ! That i a phenomenon wherein mtralym
phatic neoplastic deposits are present in the denmnis
within 5 co of the muin lesion, satellitsm differs from
in=lrasil metisiasis it the latrer rerm denotes in
tealymphane tamer spread extending = 5 con laterally
[roar the central mmss, Al first elunee. such a distinetion
iy s wrbiteary, however, melanomaroos satellites
correlare with a risk of local recurrence, whereas in-
ranst metastases predict o sipnificunt osk of disan
spread vulside the skin ' Returning o the mformanon
presented above on recommended marginal widths, ong
might expect that most satellites are wsuully detectahle
within 2 cin o an invusive melanoma. which s indeed
Lrigg: 7882

As quat alluded 1o, melanocyviie malipnaocies: do
manifest an associalion with fickl changes in the adja-
cend inwesument. For thar marrer, 50 does EPD.T Thus,
IS direction of surgical excision is predictably fraught
with ‘a high level of wncerlminly and shooid not he
atlesnped for these tomors, ™ I is much more logical o
e punch bropsy-mediated “mapping” procedures o
delineate the extent of these neoplasing before mking
Lhe patienl do surgery, 7877

Another cutapsous wmer dermatofibrosarcoma pro-
tubzrans (DESP). merits mention 10 thig discussion,
hecause adjonenve determination of surgical marging
for it has been the subjecl of swme atentian in the
published literwture. DFST s 0 “horderling” mesenchy
mal malignancy of the dermis characterized by -
nostaneng for CO34 thuman bemstopoielic progenitor
cell antigent ™™ Apain, some authors have suggested
thal Mohs surgery should be utilized in the manage-
ment of DESP, and that CD34 could be used o distin-
guish turoral Lssue (mom adjicent non-neoplastc der
mis. 7 A preference for chemosurgical treatment dogs
incead appear to be supported by the Beeatore on this
tamer "t Nonetheless, we have ohserved cases in which
mbial surmeal removal of DESPs was followed by
re-excision and immunostaining for C34, The latier
technivue misy produce msleading False-positivity o
this particular context. becuuse D34 appers W be an
inducible protein i repaative hl.:l:i;_',n terrmnd Nssne,
Hence, peliunce on CIFd-neganviry to determine o
(il nuargin may resule ain significint over excision ol
non-neoplaste skin, and we do mot advocute this [
cedure,

Urerine Cervived fnieaepitheliod Neoplasio

Cervien! conisation, oither wsing “eakd” echnwgue o
clectnuteruainnn, has become increasingly commaon
in the past 23 years as cvtological serecning lor cervieal
intraepithelial veoplusia (CIN) has grown in scope,
Various stwdies have examined the frequency  with
which conzation is artended by surgical mareing that
are involved by CIN, ws well as the hiolagical sigmifi
canee ol thar findimge =5 0 oeneral, the Dilcelihomd of o
positive margin is augmented by iocreusing prace of
LN, but thas by oo weak predictor of residual disease as
judged by the resides of further surgical procedures,®
Morsover, the rate of recurrence shows a poor corrabas
ton with marginal stwus; only 14.3% of cases with
positive murgins demonstrared  subsequent reappear-
ance of CIN i a soudy by Bretelle e al.® Thoese duw
suggest that the marzinal stutus ol this diseise has only
modest clinieal sigmificance: in licht of that tact, there
wonld seem o be no indication whatsoever lar por-
torming F3 sxaminations of conizalion specimens for
TN, oot womention the echnical difficulty that is
encoumera in mying 1odo so.

Cioddstein and Mani® also evaluwied conisation mar-
gins in reference W cervical adenocarcinoma 10 situw.
They likewise concluded thar the presence of tumor al
the line of surgical transection had little value with
regard to predicting Lhe exstence of residual disease,



“Lumpeciony” for Invasive Adenocareinomas
af the Beesi

Another area inowhich sureical practice has changed
sipnificantly n the past 2 decades is in rthe management
el mamnary carcinemas, Threugh the 19706 the stan-
dard approach 1o these Testons was W perlfonn aa in-
trnoperative biopsy with FS diagnosis, which, 1f inter-
preded s malipnanl, wias Tollowed inunediately by a
mstectomy. Now thar sequence wonlid b reparded s
antediboyvian, Current management dictates thal a ane
mead le aspitagion o eore culling biopsy Teoused To
dingnosis, and every eftort = tvpically expendded 10
somserve e reast as uch s possible tor cosmetic
purposes . Lumpectomies are therefore el misre
comnon than mastectomies, and, afler onentanon by
the sorpemn, the s of such parbiol excision spec-
iens e typicad |y covered with ks of ihfferent calors
il FS laboratory L designate thenr spanal dennities
g lageral, medil) 9% Several arbeles have provided
sleong support for the contention it 1% examinsion
af lumpeciansy mepins—will mediate e excision
of  posiive ones s the prelermed [
LA Qo own expericnee supports that concly

LA TR e T AT |

sian: 1 re-exeisnm s attempred al d later diate, i s
eatremely doubtial thiv the opertor sall be able o
el any piven pusitive miegein 10 the now contracied
sear an the area of the former bopsy cavity, In imany
alimeEs, marEing around an myasive Carcimoma can
he acdecunely ovalonied by gross examination of the
syrrounding tissue 15 vrually all adipose tssoe. Frosen
seclions on sucly lssoe ae mpossible 1o, o best. ex
remely difficulr, and are invariably nepalive,

Onlier issues concern the use of “shave” (en face
versins seandard margingl tssue sections o the evalua
tion of lumpectomy specimens, and dliermatives e
creIsi i cases where marging are found 1o be in-
valved by mer in “permanent” sections, o regand w0
the first topic. Guidiet al®s showed that shave margins
ares nol compurable o stundard margin sections, and.
for the nme heing, those authors appeared o tecom-
mend continued use of the latter. Addinonal stdies by
the same group o jnvestigators, ' and by Pittinger et
al ¥ showed that “close” lumpeciomy margins (wilh
peripheral zones of uninvolved breast tissne < T mmi
were aceeptable wilth repand o clinical outeoms, pro-
viding that the actoal line of surgical excision wis
wctually negative for tamor, That information further
argues agninst the use ol shave margine,. Moteover, it
also gives no support to the desmabiliy of wuch-1m-
print eytoleey ol haopectomy margins  (which s

ronehlv amslogous W shave imeregio seclioning), as sug-
gested by Khimbere et al® The second fopic of cons
woversy, o ow margin-positive lumpectomics should

e managed subseguently. has received atention by
Assersohn et al® and Papa et al # Both of those gronps
of authors concluded that nradiation and chémoendo-
crne therapy were viable alwroatives W fuither su=
aery. especially i cases where the ramor wias == | cm
i masiom dimension.

Woeher ot sb. found that approximately 5% of patients
had local recurrences of their mimars after marain-
negative lumpectomies had been pertoried M AL least
i part. this ohservaton undoubledlby reflects the ten-
dency tor breast cancers to he multifocal, Beowse of
attendant sumpling limitatons, it alsa means that pa
thaloeists wall) mre than occastomally, fail t visualize
residual imor in the breaste thar s outswle the tpn-
praphite aonle of aiey given invasive lesian: this is espe
cially trow ol assecsted l"li.l.__’l'l—‘l:'j':ll.l.l.' =L asive (i
situ) ductal ciarcmomas ™ Chwdng 10 shardd mamann-
phienotypes tor HER-2 and pd3d protein, Horguehn el
al** conelmde) thal “recurrent’™ Lrmry 1w [Hl_"'r'i.ilu.ai\r'
excised lestons were always remnants ol the ininal
neoplisits. Nevertheless, in light ot the information
gt rnentonesh on fchl chanpes i e namomary cpi-
thelm, we believe thar conelusion o be lwed

Finally, the lieramwe provides o general consensus
for the comclusion tha FS or intraoperative evlologic
eRamraton s ounwarranied for excison specimens of
He-situ carcinonta along, with no evidenge ol an mvi
sivet bresst toenoe, M The inluenee ol il chaees s
again 4 strong consdaranon in this specilic conuext, il
teclical impediments o adequute pathologic evalua
B e also substantul.

Rexectients for Carcineme of the Lung

“Woedee™ eavision of peripheral pulmonaey adeno-
carcmentas s now a wall-esrablished techniguoe Tor thie
weannent of such tumors 10 patients with compronsad
resprratory reseeve. " Available data indicate that this
procedure 45 ot quite as effective as Rhectny, vis-
a-vis sthsequent local recurrences of clincal stage |
Lwenors™ but this may be true, at least in part, because
wedge resections resull o “understaging” ol smne
caxes due to lack of rezional lymph node sampling,

G technical grounds, shave margins of wedge ex
cisions of Tunye sre the easiest we performe This s also a
circumstance where rouch-imprint cyiology s @ anm-
parable and expeditious alternative method of marginal
evaloanon, As mentioned carlier o tos discussion,
tield chanzes dooccur in the hing parenchyme droumd



adenocarcinomas, in wsalogy 1o those s2en o the
breast. 725 Accordingly, mmexpecled focn of tumoer ts
sue may be seen at the line of surgical (ranscction,
which may reprosenl sepaale primary neoplaste pro-
liferations rather than microscepic extensions of the
principal lesion in the specimen. Practically speahing,
one cannol be cerluin of that interpretation 1Mropen-
tivelv. and 1t 15 therefore prsdent to ask the surgeon 1o
exeise wdditional tssue when this simstion is encoun-
tered, Subseguent prowth of submacroscome seconid
primary tmars near weilpe excishon sites probably
acoounts For g proporion of so-called Tl ecus-
remces"" Howoever, 1L s unclear whether such adprvan
pathologic techmigues as miciesalellite analvsis ot
witlpe marging would be cost-effective i identifyving
this phenmrenm, 0

Iterestingly. one analysis by Gebitekin et al™ found
that carcinoma positive bronchul marpins i Jobwec-
fomy spechmens wene associated with fo greater e
queney ol wmoer recumence D were negative mar
s excepl for neoplasms that were stape U o above,
Tl s e even though the maonty of pabents an
that cohort did no recenve wjpeant sodiotherapy. Here
i, toere would appear tobe Tinle Beeetit in oblan-
g e Dy tarmgr=free g ins ol the expense ol polei-
tially greater ahor-reem manbidity, and elaborate sup
plemental pathologic studies of marginad lssoe would
slser seean misplaced o this context

Prostatectony fine A i I

In amakogy 1o ather orgin siles, & group of publica-
Lons has appeared i recent years thal tout e advis
abiliny of welecular stadies in the evalvaton of pros-
tatectormy margins, 30 POR for prostate specifie
anligen, prostate specitic membrane antizen, and w€lom
arase has been applied in this setung, and suthors of
these stodies have eluimed that such anolvses wers
suparior to morphologic assessment in predicling tumor
recurrenee., 4 In contrast, another cadre of pupers hus
shown that up 1o 50% of patients with micrascopieally
positive surgical marging for prostatic adenocarcinoma
did not have reappearance of their twmors™ = and
Brannigan et 4l'® further showed that wuch-imprint
cvtology of marginal tissue was nol pradictive of e
CUTLEICR,

Until this discrepaney is resolved. 1 wonld seem
premature to apply moleculur margin assessment 1 the
clinical evaluation of prostateciomy specinens. Pend
ing additional informnation. we suspect that the afore-
mentioned differences cun be wseribed to dissimlantes

in surgical technigue and pathologie sampling muthods
from one publication Lo another.

fececry for Enteric Adenocarcinomas

Hecanse colorceta] carcinoma is zenerally excised
with o relauvely generous margin of no-neoplastic
tssue, there has been little activity focnsel s Tar oo
the mefincment of this procedure by adjunctive studies,
(n the other hand. pasirie and esophageal malignancies
are more challenging with respect m provaremenl
mmar-free surgical marging, Law et al™ found that
positive margins did oot ainerase the rate of anasto
motic recurrence of esophageal souamnos eell carci-
noma. Therelore, these authors did not stress the eme-
plovient of spectal pathologicmettiods toevaluate the
line wf surgical transection Qo rhe other lamd, Yokola
et Al s monoelonal antibody (52027 oo tumaor-
related  glveoprotein for immunohistologic marginal
analvsis i the resection of gastrie adenmreineis,
Ihew showedd thiat nunostaims with 5202 were supe-
rior to conventional morphaliogiv studics in delineating
positive marging, nonetheless, anly seanty Telhme-up
mformation was provided in their communicanon, and
it 1s uncersnn whether ool elivical resalls were actu
allv uffeeted by the use of immunohistochemistiey, On
emmrcal prounds. however, it s known that gastrie
carcioma more often 1% lnked 0 weaiment fulure
becuuse of the appearance af distant disease, rtber Ui
lescomesrionul recurigice.

As o owith other tissie siles discussed obove, the
caopliagogastrointestinal  rract commonly  manilesls
field chanees i the mucosal epithelivm. ™ ' Thus, s
phenomenan must again be boroe inomind when deter
g whether o micraseopiendly-pusitive. surgical
margin Tepresents eXtension of o chnwally-apparent
tumaor, or the incidental proliferacion of o second neo
plustic ¢lone in the reqon in question.

Evcision of Sofr [issue Soredarmeay

The accepred management of soll Lssue saoomas
divtutes that comparomental sursical excision should be
donz whenever puissible, and less extensive margins are
generally regardad as suboptimal.'™ Re-exelsion of
margindl areas that are invalved by tomor 1§ commion-
place. and FS cxmuinution is typically utilized o divect
that process. ' Neverthaloss, there have been few pro
spective studies o compars surgery with ather real-
ment modalitivs for positive margins. or establish oh-
jectve cudelings for margin widths In ceference 10
specific soft tissue sarcoma morphotypes. In that vein,
a publication by Heslin et al'™ s intriguing. Those




wilhors sugaested that re-excision of feeally positive
marging was probably unwarmanted in cases of high-
grade sarcom, beeiuse therapeutc failures were wsue
illy aseribable to distant disease und adiditiona) ageres-
sive resection had the nsk of increasing overall
morbidity substamiially, Obvicusly, much more infor
malion will he needed in this area, and 11 will have to be
tailored W particular tumor entities beeause of the broad
biological spectrum of behavior that 15 seen amone soll
tssue malignancies,

SMetosiaiecioomes

Begmning an the 19705, a modul wis esishlished tor
the surgical treatimenl of scloered metastatic tumors tn
ane Typivalby refractory tooevadiation wmd chiemsther-
apy, The fiest Jesion 1o be mnaped by mulnple “met
aslitectomies”  was secondary ostensircoma in the
Tungs, "% and that approach was sometimes followed by
bing-term disease free swivival, Surgical removal ot
other metastatic and slowlyv-provang sarcomas s now
perforined as well, '™ and excistons have become reli-
lively commoen for solivrsy stable esions of sicondary
colemic carcimomg i e Tiver, renal cell carcinonia
et o, Carcinoinoes i dhe
Baepin M0 Gl -»l: ".'-I}dmx dopasits ol melnoma g
selected  orgons, ' This approsch undoubtedly un
proves e qu.ulu;_.- of life for many patients, bl nosd
stuivs b shown only modest iprovements i over
Al survival, Soch an vuleonne s predictable, imasmuch
a5 metuslisis ol dany maliznancy s @ systemic process
anmd  worpery s conceplually
e,

In this context, our opinion 15 that detaled marein
enaminations 1 metastatectomies have lide chmieal
meaning. One is oo concerned i this scenans with the
local reappemrunce of o primary lesion, bot rater the
mamgement of a dissemingted  neoplastic disprder
There is probuably little o be Tosi by madinonal inking
ol tissue meuging in melnsiaieciomies, but positivity of
those marying should not necessarily prompl g ooy
forma re-excision, Furthennore, il would he an obvious
misapplication ol resourees (o nndertake molecular as-
sesatenl of marginal tissue in this setling.

Varniis metisiate

unlikely 1o arrest 115

SUMMARY

The topic of surgical margin analvsis bas changed
from g seemmgly straightforward one 10 2 subject that
1 o inereasingly recopmred as orzan and tumor-
speilic, Ohjective, prospectively obtained information
om the aptimization of muceine is relatively scarce. and

data from adjunctive morphological methods and mo-
fecalar procadures are still relatively rudimantary, Owver
the next decade. il vun be expected that much more
detailed and targeted approaches to the surgical exel-
=ton of vanous neoplasms will cmerge, a5 an autlgrowth
of this Tine of myuiry.
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