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“B" is for Boslon
AUTHOR INDEX ... Vol. X1, 1981

N Start making plnnn now to join us for the Bth Annunl Hym-
Hird,'T. M i':; posium/iConvention of the Nationnl Society for Histotechnol
DBusma, . 168 oy, We'll convene ot the Shernton Hoston for flve exeiting
ik, M. 167 doys of larning, exchange of idens, scientific sessdons nnd
Chang, (W, LG workahops, Look for @ complete schedule of mctivities in
I:hﬂh:{: 1=: future issies of Histo-Logic. Mark your calindar bodoy!
Dane: 41 ! In?
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Gerrits, PO 168
Ulnodwin 1 B 10h
Grugory, A 166 i
Luma, LAl (Edizorn 1060, LAD
Tiimdly, J. i Moaew, B, 1aa
Maynarl. J. Lny
Niohla, L. 108 Volume Surface Ratios in
Mohle. L. & Challa. ¥, [E]
Puyrin, C.0. 10k Tissue Fixation
Praed, KLLE 1l
Riafn, J,, Crunat, ¥, Puul R, Maonfils
& Droshbal B 5D Rhode Istond Hospital
Providence, Rlvede Islond (2902
BURJECT INDEX ., , VOL, X1, 198] Coll physiologists have long been awsre of the critical role of
ARTIFADTS voloma/surfecs ration In regulating eell growth, Sinee the
A il of Liswesl mridfacis 1 water, oxygen and nitrients utilized in cell motabolism must
enter through the cell membrans, the ratio of cellular volwms
Wlnmﬂldﬂ“ = to membrane surface area cannot excesd certain predeter-
Maldny : mined Hmits, The principle of velume/surface ratio applies
M‘ulml .I b mllml ot similarly during fizntion of Hasue specimens for histologe
hﬁm Alsteimeh? 'ﬁ exarination

A woed of eautlan ™ Optlmum stalndng renctions resuliing in distinet cellular
3 iy i - i detall can be sehloved only when initial fixation has been auf-

PROCEESTG fledently prompt and raphd to arrest subelyals and microbial
Carbol-nyleme (o useful lsli 183 growth before lrreversible biochembcal and morphological
Lmpregnation In ika priquration of Freen changes have oceurred Since fxstion of the entire tiasus

Hﬁ*ﬂ"f—muﬂdﬂ-ﬂ ::g volume depends on diffusion of chemical lixntive into the
A i tissue through its cuter surface, the ratis of unfixed tissge
mﬂl Immllwll iwl el Lnfriam prwier :; volume to avallable surfaes nren s an important consldern-

tion, In foct, it is far more eroclal than the ratlo of tisaue

EECTIONLNG voluma to fixatve volume, though the lotter prinelple (s
Sectinn arlbeslve far parslfin st 185 more generally understood and observed.

Strict serial soctioning with parttenler referecs Consider the following exsmpls: A prosector dissecis two

b and denae fibrous |lsmae 155 large blocks of tissue from s spleen, and fixes them for futurs

: examination. Block A measures 1.0 x 10.0 x 20.0 em, while

HTAINS, BTAINING, STAIN TRCUNOLOGY Block B measures 6.0 x 5.0 x 8.0 em. Each tissue sampls is
Wm :: ploced into o quart of neutral buffered 105 formalin, A weak
w“m“"- 1% later, the tissue is subdivided, processed and embedded in
Microtomy asd staising of catarset ke 180 paraffin, Microscopleally, sections from Block A show ex-
A modifiration of Southgsts's mustesrming met hod 163 cellent staining characteristiea, with di=tinet noelear detall,
A mod|fist] alelyde thionin method fer damunslolisg Burfece areas of Block B yvield some satisfectory prepars.

bepriiis B surisce amtigen (HERAR) 158 tions, but sections from the desper levels reveal advancoed
Probsiems relaind to stalning of cosmerctive Linin autodyiic change, with greatly reduced Inbensity ol staining,

umbedidod 1 water peastds plestica 164 contraction and fragmentation of nuelear chromatin and ap-

pearance of cytoplasmic artifacts
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Sinece the two blocks of tiasue in the above axample ware
identical in weight and volome (2000 cc each), and woro
treabed with equal volumes of the same fixative for identical
time perinds, the disparity in results could be & bit puzeling.
Howesrer, o brief mathsmatical exercise reveals the source of
the problom. The 460 emt surface aran of Block A allowed fix-
ative to diffuse in rapidly enoogh to theroughly flx 200 eo of
tissue within a resspnably ghort time span, while the 210 em®
surface ares of Block B proved Insdequate, In other words,
the relatively high volumssurface ratio of Block B precludod
rapid penetration and [xalion, while the relatively low
voluma'surface ratie of Bloek A favored guick and thorough
fimation, Tt is apparent, therefore, thal ohbjecls of al
valume will have different volumelsurface rathes when their
shopes differ.

It is likewize true that ohjects almilar In shape will have
higher volume/surface ratios as thelr aize Incroases, For ax-
ample, three cubes having sides of 1.0 em, 2.0 em and 3.0 cm
respectively, will have volumes of 1.0 e, 8.0 ce and 27.0 o,
and surface areas of 6.0 cm®, 24.0 em®, and 54.0 cm?®, Their
respective volume/surface ratios would therefore be 0,18,
.83 and 0,50, Tha effect of volumasurface ratio on tasue fix-
ation points to the ahsolute necessity of trimming tssue
sumples intended for histalogric study ms amall and na thin as
i practical.

Cossetted tissye presents additional considerations, The
tinsue cnssettes most commonly used in medical histelogy
Inbaratories have inside dimensions of b x 26 x 32 mm, or &
maximum capacity of 4,160 mm", A hottom perforated with
thirty-four 2-mm holes, and o similarly porforated matal lid,
normilly permit an adeguate fow of fixative solution around
tha tissun Lo bring about rapid and complete fixation, A
tissuo sumplo trimmed slightly smaller than the 26 x 32 mm
limits af the cassetbo, and 2 mm thick, has a voluma/surface
ratio of 087, which virtually gunrantees perfect fixation. In-

ing the thickness to 4 mm rnises the volume'surface
ratio to 1,54, still low enough to favor thorough fixation in
freah fixntive solution. However, when the thickness reaches
or excecds & mm, the tissue is pressed against the hottom
wne lid of thi cassette, allowing no fixative circulation he-
twoen the tissue and the plustic or metal. This reduces the
surfoce aros available for ﬂ.u{.iva ponabration Lo the minute
cirches of tissue which are pressed against the perforations of
the cassette, The effective volumeisurface ratio of tissue cos-
setted in this monner may. be well over 16.0, which virtunlly

niees that the tissue will not be properly fixed, In fack,
the decper bovels of such tissus samples frequantly remain
totally unfixed, nnd are eonsequently useless for dingnostic
PUrpsna.

Tissue fixation f» a “now or never” operation. Tissuws
samples which are not properly fixed sy soon as possible
after excision may be reprocessed later, but no amount of
secondary fixabion or reprocessing can reverse  cellular
damage produced by lack of proper initial fixation, Members
of the pathology team respomsible for initial prossction of
surgieal apecimens must be mware of the genoral principles of
tlzsue fixation if histelogy personnel aro expected to produce
milcroscopic proparations of prime quality, Tissues which aro
todr snft to cut thin in Lhe frosh stule should be briefly pre-
fixed and hardoned prior (o prosection whenever possibile,
The use of injector-type razor blades will often provide clean,
thin sectiona of tissoes which crush undor o scalpal blade.
Thasuwe umpltu which must be cut tog Inrge for o standard
cassette should not be placed into o standard cassotte, Thay
may e easily processed without n cassette, or larger cos-
gattes should be provided. Stainless stool '“ton " oor
mietal 35-mm fiim canlstors (with ample omtions having
been provided by the technician) sorve nicely in this capaci-
Ly, [Film canisters are usually aluminum, and are nod recom:
mended for use in scid solutions.)

In histotechnology, & grem of prevention s worth a
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kilogram of core. Disease dispnosis {a a team effort, and sup-
port and cooperation among the various elements of the team
will engure muximum quality, mindmom and optimum
all-around efficiency, to the bensfit of pathologlst
and patient.

Proper Tissue Placement During
Embedding Procedure

Meguita 1. Prasi
Susie Parker Siringfellow Memorial Hospital
Anniston, Alabama J6203

Yory often while trying to teach a student how to embed dif-
feront types of tissues, the need arose for visual aids which
the studont could study hafare baginning the embedding pro-
cess, Due to the lnck of any actual reference® materinl on
ombedding tissue, my pathologiat, Tir. Carl W, Nichols, and I
drow the following pleturas which hopefully will be of some
aid to those expariencing the same dilemma,

*Editorinl Comment: The [allowing reference provides ndditional in-
farmation on smbediling different Lypes of dssee: Ansmoan, TR
Rlocking procedars in histopatbological technique, Amee, J. Med,
Tech, 402 F80-159, 1907

><: Bottom
Figure 1:

Flat tissue soction — Embed on flat cut surface.

Examples: Ovary, hreast tissue, hymph node, uterine sec-
tiona (cervix and utorine bodyl, tomsils, placents, lipoma,
thyroid, keloids, tip of appendix.

Embedded edge

Figure 2:
Cut surface — Embed on cut surface of tiasue section.
Exomples: Bisected skin ellipees, hemorrhoids,

Bottam

Figure ;

Segmental section — Embed on flat surface of segment,
Exgmples: Tubular tissues with s lumen, such as [nllopian
tubes, vas deferens, varicose veins, appendix, umblileal cord.



Figure 4:

Section of tissue with large lumen — Embed on eut surface to
demonstrats lining,

Examples: Intestine, foreskin, hernin sac, ganglion eyst,
gallbladdoer, prarygia,

Embedded (ot
surtace down

Figure 5:
Curettage hiopsy — Embed fragment longitudinally Lo see as
much of Heaue as possible

Exampies: Utering serapings, prostato chips.

Figure 6
Circalar or harseahoe shaped punch biopay — Embed on end
Lo show horscslon

Examples; Cervical biopay, blodder biopsy, biopsy of GI
tract.

Flane af cut
saclion

Figure T:
Larger palypoid lesions — Embed on long axis to show plane
of cut section.

Exgmpies: Gl snd endometrin] polvpoid Jesion,
Tep

P

Flgure B

Resoction with surgical marging indicnted by India ink —
Embod on side with Indis ink on modial or Interal extremes,
Ezamples; Skin excisions for carelnomn or molenoma.

Hints on Cleaner Histologic Slides

Carol Eriole
Kidney Disense Inatitute
Albany, New York 12201

In reapanss Lo the editorial on debrls deposited on Hesye sec-
tions which appoarod in Histe-Logie, Vol 1%, Mo, 1, January
1978, the following i= provided.

Assuming slides, solutions, and stain are clean — was
there more than one section on that purticular shide? T =0, ex-
amine the same feld on the duplicate tisoue section. Tf the
dobris appears on all sections, it may be in the embedding
wax, Filter yoor wax.

I have a pat peive nbout dost particles settling on the
flotation batly, Those partiches are picked up on the tissee
g tion and the allde s then dried in the incubator. This heat
Lrealment may explain the strong bond betweoon flonting
debris and the tissue section or glass alide,

To prevent flotation bath dobrig, I use s very thin gheot of
10 = 10 tssue paper {hand towels, Klesnex, ete.), place papar
over entlre water surface, then sweep paper over bath This
agsures a clean, dusi-free surface after Lﬁ remaval of each
group of sections. This also cuts down on “pick-ups" from
the preceding specimen, avoiding embarrassing situations
for the technicinn and the pathologist,

O other form of debris is by writing on frosted end slides
with lead peneils, The losd from the pencil tends to disledge
from the frosted end and sedtlos on the lissue section, and is
then ebserved an the tissuo microscopically,

ke

Filing System for Chemicals

Somnn Schultz®
Buoptist Medical Centar
Little Reck, Arkansas T2201

As a now student in the feld of histotechnology, | hed ax-
Enr.wd b find learning the many speciol stains frustrating,

no thing T did not anticipate being so baffling wae having
to pinpoint the location of each chemical [ had to use, to com-
pound solutions and staina, For example, it required digging
my way through a sea of bottles to fEr,nd one bottle of oxalic
acid, At this point In my tralning, | hod just boen exposed to
same of tha Ezg:chumitul terms; now 1 had (o search them
out! Tt became apparent Lhal something hed e be done
shout that nnorganized mare of bottles,

A whole new system of labelling was devised, which in-
vilvird assigming ench bottle a number. The number 14 just
seemad wusier to find than the term hotungstic acid
himatonylin  (especially to an unfomilinr ayel,  White
adbesive tape woe used and the numbers written in black
with o magic murker. The labels worn affixed to the top and
side of the jars for easy recognition from any angle.

Some type of ordar was needed for Lhe numbering eyetem.
This was necomplished by making Lhe oumerical order coin-
clde with the alphabetical ordar of the chemical namas, A list
of the chemicals with their newly assigned numbers was than
typoed and taped to the inside door of the cabinets whars the
chemicals were kepl.

This new system of organization has odded much to the of-
ficiency of special staining technigues In our bormtory.

*Ma. Sehuliz was 8 stsdent of histntechnology when this arbicks was
subinitted for publication in January 1850,
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and on and on.. .. Tissue-Tek® Il Cassette System'™ for accurate,
time-saving specimen identification.
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The fradakogy spviom wnce

Tiewd el transderring specimen LD numben with capsules and
fimgd! Mibw o can have one-time L0 fom grossing bo filing: plus
iheui vl surl ac ey [ womiF pErmanent fpecimen identification

Theesd casvirliog Fdve a ""il' resistance boosoheents and decaloidying
salutians and they are compatible with ivichowave fechnigue
Lirseyie sriage late by and Fenge lock pronvide peositive specimen reten-
tloen anid & desposabbe 1l means io mope metal cowvets bo chedn, All
terigned b maki your lab Dile s from LAE-TEK

Call your LAB-TEE distribsdor oday about thit convensent Tissue

Tick |11 Carvsebie System which inchdes

* Uimi-Cassatie1™

» Unl-Cassalle in Four Colon (o Better argane stion

* Binpsy Lini-Cassatbe™ wiily Tmm pores Helps oliminate the
Fed] I wraps moad hinpsy-bope specimens

® Maga-Casseiip'™ [or loiger specimens such gy bone, oyes and
Benth Sphecial Megs-Casselie hase mold 2lso available

(il Discovery in Histology

Bonnle Hemplemann
Fhelps County Memorinl Hospiial
Ralla, Missowr Gi401

While loading & basket of tissne on the Technicon Ultra (with
oll bath), red ofl was noticed on the frst three solotions. The
boakers ware taken out of the mochine snd the oil bath
chockod bo sew if any of the solutions hod draimod into tha ol;
the ol was elean, The beakors wors Lhion washed In hol soapy
waler and dried, | was concerned aboul using the machine
without knowing what hed happened or if it would ocour
again. Aboul this time one of our pa ists held the first
beaker up to the light and could see a amall stellate crack in
the battom of the heoker, Under normal conditions it woan's
large enough to let any liquid Mow through, but when 16
inchas of mercury pressurs was appbed, the of] was pulled in-

Lo Eh boadeor, 1t was then carrled by the basket of tissue into
the succseding solutlons, Afier replacing the defective
beaker Lhere were no further problems.

Alter thinking about the problem, the realization cnme to
mett Lhint when | set the machine on the weskend, T always
turned the machine on, which immedistaly activated the
vacuum pump; then 1 set the time delay. Tt was pasumed the
vacuum was loat in a short time, but one of the pathologists
notleed the vacuum pressure frequently remained at 16 inche
es of mercury all weskend. We feel it was this long period of
preasire on Lhe first beaker that caused it to crack. | now set
the time delay on weekends and then turn the machine on,

Our laboratory uses transmission fluid instead of mineral
ofl in the Ultra. It does not require changing every nix
months, does not develop a strong odor and does nol
facilitate the growth of fungus, The inherent red color of
tranamizelon ofl brought the
aoonar than miversl oil would have,

T rwcsive s e et sinal copy o 11ESTO: LOGIEC, or to have sn assoclmle

addanl o U malling Hst, subsenit bons sddress to LaleTek Divislon, Miles

Latweutnries, Ioe, 2YWATS Nerth fosroen Hd., Napervile, 1ol D056
Printed in LB A
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The sditor wishes to solicel mformation, quesisons, and ariscles relating to
histotechnolngy. Submat these v Les (5. Lusa, Edstor, Histo-Laogic, P4, Tox
M, Lankam, mhmmun Articlss, photographs, ste, will mot e returnes]
unless reguesial in writing when thay sre submittsi

oblem Lo my attentlon much




