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A Rapid Section Technique for Burn Wound Biopsy

Seung H. Kim, MD; Gene B. Hubbard, DVM, MS; Beverly L. Worley, BS;
william F. McManus, MS, MD; Arthur D. Mason, Jr, MD; Basil A. Pruitt, Jr, MD

\ At the US Army Institute of Surgical

Research, histologic diagnosis of

infection using burn wound biepsies

has proved superior to quantita-

tive culture methods and is consid-
ered the most accurate method for
distinguishing between microbial col-
onization and invasive infection of
burn wounds. Although the frozen
section technique is faster and is
often useful, rapid section technique
is the method of choice for histo-
logic evaluation of burn wound biop-
sies. This technique takes about

four hours to complete, vields perma-
nent sections, and can be accom-
plished in any conventional histology

laboratory. ( Ke \> riwts )
, ! \)}
\\"
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Burn therapy has made signifi-
cant advances during the past
fourdecades.' The development of
topical chemotherapeutic agents,
the use of physiologically-based
fluid resuscitation, and the avail-
ability of broad-spectrum antibi-
otics, as well as increased under-
standing of burn pathophysiology
and infection, have extended pa-
tient survival -~ Effective topical
antimicrobial therapy has reduced
the overall incidence of burn
wound sepsis, but burn wound
infection still occurs ir individual
patients, particularly those with
extensive burns requiring pro-
longed care."

Although qualitative and quan-
titative culture techniques are
useful for identifying specific mi-
croorganisms, they do not permit
accurate differentiation between
colonization and invasion, and
the time required for culture
growth delays diagnostic confir-
mation, particularly in the case of
fungal infection.

An adaptation of the one-hour
rapid histologic examination of
unburned tissue permits applica-
tion of that technique to burned
tissue." A rapid section technique
for processing wound biopsy
specimens has been used since
the late 1960s at this Institute to
prepare sections for histologic
evaluation of the microbial status
of the burn wound. This tech-
nique of histologic examination of
biopsy specimens which appeais
to be the most accurate and re-
liable means for differentiating
burn wound colonization from
burn wound infection, is de-
scribed.

Materials and Method

Burn wound biopsies are obtained
using conventional inc.ision biopsy
techniques.'*" The incisional bigp-

US Army Institute of Surgical Research, Fort Sam Houston, Texas

sies measure 0.5 X 0.5 X 0.5 cm
tol X 1 X 1 cm and weigh 100~
500 mg each. Tissues for histologic
evaluation are received from sur-
gery in 10% neutral buffered for-
malin solution and examined by a
pathologist, who chooses the best
areas for evaluation (generally off-
color, ie, brown, black, or green).
Sections 1-2 mm thick are then
processed immediately by an au-
tomated tissue processor* with
heat and vacuum. The materials
and method for this rapid section
technique are summarized in Ta-
ble 1. Laboratories that do not
have this tissue processor can
process the tissue manuatly using
Coplin jars, as detailed in Table
2. Within about four hours the bi-
opsy sections can be evaluated by
the pathologist; fixation takes 20
minutes; Autotechnicon process-
ing, two hours; embedding into
paraffin, 30 minutes; cutting, 30
minutes; and staining, 40 minutes.
Brown Hopps Gram's stain, the
McManus PAS stain method for
glycogen, and Harris hematoxylin
and eosin stains are used to stain
the tissue sections of each paraf-
fin block.*" Other useful stains
and the choice of stains for spe-
cific microorganisms are shown
in Table 3.

Discussion and Conclusions

In the past, surface swab cultures
have been used for identification
of organisms present on burn
wounds; more recently, both
quantitative surface cultures and
quantitative cultures of burn
wound biopsies have been pro-
posed as means of detecting burn
wound infection.*® However,
clinical experience and recent re-

*Autotechnicon Ultra, Technicon In-
struments Corp. Tarrytown, New York.
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Table 1. Rapid Section Technique ports indicate that neither method
is reliable in differentiating micro-
Transport biopsy in 10% buffered neutral formalin solution bial colonization from invasion
Select best areas for sectioning infection.** Cultures are useful

l Cut biopsy into sections 1-2 mm thick primarily for identifying the spe-

Fix in preheated 10% buffered neutral formalin with magnetic rotation cific infecting microorganisms.

stimar.(eo-(:sm f‘or('jzo minutes 2-hour ovl ‘ I Histologic examination of the burn
Process in .au ormate pmcessor———. -nour (_,y(, e—ot manua Yy wound blopsy in our expel‘ience

Infiltrate with paraffin in vacuum infiltrator for 15 minutes . .
is the most accurate and reliable

Embed in paraffin ' e
Cut at 5u or less—3 slides of each specimen. method of differentiating wound
colonization from burn wound

Stain one slide each with Harris H&E stain, Brown Hopps' gram's stain,
and McManus PAS stain; alternative or additional stains may include PAS- infection and evaluating the burn
Giemsa stain and Gomori's silver methenamine stain wound as a source of systemic
sepsis.## Although punch biopsy

Coverslip and label

has been recommended by some
authors, incisional biopsy has
proved superior, providing ade-

Table 2. Manual and Automated Techniques for Biopsy Tissue

Processing quate tissue for processing, main-
taining the integrity of the viable-
Manual Automated nonviable tissue interface, and
@em Duration\ ﬁSolvem Dun‘atiuk gnsuring inclusion ofyiable tissue
% (min) in the biopsy sample. »*
) ] . ) There are several important
10% Buffered formalin 20 10% Buffered formalin 20 cautions in the preparation of sat-
95% Ethanol 70% Ethanol 5 isfactory slides by the rapid sec-
100% Ethanol 5 80% Ethanol 5 tion technique. The tissue sampie
95% Ethanol 5 should be at least 0.5 X 0.5 X 05
100% Ethanol 100% Ethanol 5 cm and weigh 100 mg to per-
v+ Ethanol) mit adequate evaluation. The har-
50% and 100% Ethanol 10 vested tissue sample shouid be
{2 xylene) fixed immediately in the 10% buf-
100% Acetone 100% Ethanol 10 fered neutral formalin and deliv-
%% Acetone) ered promptly to thg histopa'thol-
50%  and - 100% Ethanol 5 ogy lab-oratm)f. Cutting the tissue
(% xylene) into thin sections (1-2 mm) per-
_ mits adequate fixation in the pre-
Histoclear 5 heated formalin and proper tissue
Histoclear 10 dehydration during processing.
Histoclear 10 The temperature of the preheated }
| paraffin 10 formalin must not exceed 65C to A
‘ prevent processing-related tissue ‘
: Paraffin 5 damage. Manual processing can b
: Paraffin infiltrator 15 be completed faster than by the q
i automated method but produces
. . . . slides of poorer quality. iIf the
Table 3. Stains for Histologic Slides and Ratings automated method is used, we
recommend a two-hour rather
: Purpose* than a one-hour processing cy-
. us
Stains Burn Depth Bacteria Fungi Viral f;?]gl:ica::lel:yg:‘::i‘ogssflojs ';?:;‘is_
) H&E o o o o tion of good slides. On cutting the
F Gram a . o a paraffin tissue block with the mi-
: PAS ° 0 . a crotome, the section must be 5u
R i . or less in thickness, since identifi-
o Wright-Giemsa © o © ¢ cation of organisms is difficult if
) PAS-G o o o a not impossible in thicker sections.
; silver methenamine - - . - Another critical point is proper
! . decolorization of Gram stains,
7 Gridley - - A - . . T
A since heavy stain precipitation
- “Ratings: @ = excellent; © = good: O = fair; - = poor. makes visualization of individual
":Q
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organisms, particularly gram-neg-
ative bacilli, difficult.

Hematoxylin/eosin  stains  are 2.
best for differentiating eschar
from viable tissue and estimating
burn depth. Although viral inclu-
sion bodies, fungi, and some bac-
teria can be detected in H&E-
stained sections, special stains
are alwavs required for confirma- 4
tion of such organisms. Several
fungal stains are available (see
Table 3), but we routinely use
McManus PAS stain because it is 5.
fastest and simplest. Viral study
of smears of subvesicular scrap-
ings on glass slides is facilitated
by Wright-Giemsa stain.

‘The pathologist must be wary
of artifacts such as stain precipi-
tates, silver particles from topi- 7.
cal creams, tattoo stain, melanin
granules, and hemosiderin pig-
ments—all of which may be con-
fused with bacteria. Occasionally,
the elastic tissue of the dermis
may be confused with fungal hy-
phae; this source of error can be
eliminated by examination ofboth
Hé&E- and PAS-stained sections,
since the elastic tissue does not
stain in hematoxylin/eosin.

Histologic examination is the
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