
Annals of the Royal College of Surgeons of England (1988) vol. 70

Loss of split thickness skin grafts due to non-
group A -haemo1ytic streptococci

GEOFFREY R WILSON MB FRCS
Registrar

GORDON W FRENCH MB ChB
Senior House Officer
LANCE SULLY MB FRCS
Consultant
Burns Unit, Citv Hospital, Nottingham

Key words: STIREP(MC(x)CAlA INFECTI'IONS; SKIN, 'I'RANSPLANT'ATION

Summary
Over a 17-month period 77patients requiring a splil skin graftfor
a burn injury have suffered loss ofpreviously well taken graft due
to the growth of a fl-haemolylic streplococcus. Of these only 42
were streplococci of Lancefield group A (Streptococcus
pyogenes); 16 were group B, 3 group C and 16 group G. Some
strains ofgroups B, C and G produce cylopathic and spreading
factors capable of destroying the new skin graft and regenerating
epithelium. We suggest that the non-group A streplococci may be
more pathogenic than previously recognised in this particular
respecl.

Introduction
It has becn accepted for many years that burn wounds
arc frequently colonised by hacmolytic streptococci (1).
The a- and non-haemolytic, as well as the j3-hacmolytic,
arc common in burns (2), but the a- and non-hacmolytic
strains arc not associated with any clinical problems.

In 1933 Lanccficld (3) classificd the ,3-haemolytic
streptococci according to the polysaccharide antigen
found in their cell wall. Various ofthese Lancefield groups
are pathogenic to man and other mammals. Those
particularly recognised as human pathogens are groups
A, B, C, D and G (4).

It has long been recognised that the group A ,1-
hacmolytic streptococcus (Streplococcus pyogenes) is very

destructive to hcaling cpithelium and the new skin graft,
and it is recommended that a grafting procedure is not
performcd in the prcsence of a positivc wound swab
(1,5).
Wc have failcd to find any refercncc to skin graft loss

from ,3-haemolytic streptococci other than group A.
Jackson et al. (6) stated that "therc is no cvidencc that

streptococci of Lanceficld groups C and G contributc to
graft failure".

Most streptococcal wound infcctions arc associated
with carriagc in the nasopharynx of the patient (7), so
that part of the management of a positivc wound swab is
to isolate him or her from other patients. This is distress-
ing for the patient and relatives, and costly, both in
tcrms of nursing timc and cquipmcnt. The Nottingham
Burns Unit drcsscs all but facial burns as a general
policy. The paticnts arc not isolated on admission.
Hands, ears and obviously full thickness burns are
dressed with silver sulphadiazine, and all other burns
with vaseline gauze. Prophylactic antibiotics are not
used. Patients with a positive swab for a 3-haemolytic
streptococcus are treated by isolation, oral phenoxy-
methylpenicillin and flucloxacillin, with povidone-iodine
to the wound.

This study reports a number of cascs wherc non-group
A streptococci havc caused clinical problems, and dis-
cusses which factors there are in common between
Lancefield groups A, B, C and G that might be respon-
sible for wound problems.

Results
During the period 1 November 1985 to 31 March 1987
the Nottingham Burns Unit had 472 inpaticnt admis-
sions and 232 patients attending outpaticnts only. Therc
were 77 cases wherc a positivc swab for a f-hacmolytic
TABLE IFor the period 1 November 1985 to 31 March 1987

Total inpatient admissions 472
Outpatient attendance only 232

Positive swab for 0-haemolytic streptococcus with loss of skin
graft (n=77)

Lancefield group A 42 (55%)
group B 16 (20%)
group C 3 (5%)
group G 16 (20%)
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streptococcus was linked with loss of skin graft. The
clinical coursc was very charactcristic. A skin graft that
was taking well (ic pink and adhercnt), would at subsc-
quent drcssings show incrcasing areas of cpithclial loss.
The wound bascs werc a bright, haemorrhagic red, with
a glarcous shecn. Sometimes there was a peripheral
crythema to the grafted area. Occasionally this appear-

ance was secn at the first drcssing of a graft that would
havc becn cxpected to havc taken well. The wound was

then slow to hcal and on occasions necded regrafting.
Of the 77 cases, 42 were Lanccficld group A, 16 group

B, 3 group C and 16 group G (Table I).
A qucstionnairc was circulated to all the burns units in

the UK to sec ifany had had problems with non-group A
streptococci. Of the 19 replics 7 had noticed loss of skin
graft and/or delayed hcaling, particularly with groups C
and G (Table II).

During the period of study, two paticnts have becn

referred to the plastic surgery department from other
departmcnts in the hospital with skin loss on the lower
limb following trauma and subsequent ccllulitis. A strep-
tococcus of group G was cultured from the blood and the
wound of onc paticnt, and a group C streptococcus from
the wound of the other paticnt.

Discussion
Can wc bc confident that the organism cultured from the
wound swab cquals infcction and is not just colonisation?
Confirmatory biopsics werc not performed as Lawrcnce
(8) has shown that quantitativc mcthods of bactcrial
isolation from a burn wound that has becn dressed gives
no morc useful information than surfacc swabbing. Joncs
et al. (9) found that surfacc swabbing of leg ulccrs in
diabetics yicldcd the samc bactcria as swabs taken from
the ulccr basc when any slough and cxudatc had becn
removed.

TABLE Il Results of questionnaire sent to burns units in the UK

No. of
Burns admissions/ Prophylactic Non-group
unit annum Dress Surgety antibiotics A streptococcus Groups

1 120 Y E N N
2 350 Y E Y (flu) N
3 155 Y E N N
4 200 Y E/DE/L N N -
5 120 Y E Y (pen) N
6 120 Y/N DE/L N N
7 70 Y DE/L N N
8 470 Y E/DE/L Y (pen) N
9 440 Y E N N
10 580 Y E Y (flu) N -
11 14 Y E N N
12 80 Y DE N N
13 190 Y E/DE/L N Y B,C,G
14 300 Y E/L N Y B,C,G
15 120 N DE Y (pen) Y C,G
16 400 Y E N Y C,G
17 ? Y DE N Y B,G
18 310 Y E/DE N Y C,G
19 60 Y L N Y B,C,G

Dress: Y=yes, N=no, ic cxposure method. Surgery: E=carly,
first week; DE=delayed carly, ic at 2 wceks; 1,=latc, ic after
of cscliar. Pcn=phenoxymethyipcnicillin; flu=flucloxacillin.

ic within
separation

TABLE iii Cell wall toxins and exotoxins produced by the streplococci

Lancefield
group A B C G

Polysaccharide N-acetyl- N-acetyl-glucosamine N-acetyl-glucosamine Rhamnose
glucosamine +rhamnose +rhamnose
+ rhamnose

M protein M 1-80 M7 M20 M21 M16
T protein Numerous - T2 T4 T8 T25 T16
Fc reactive

factor + + +
Haemolysin streptolysin 0 (haemolysin 0) streptolysin 0 streptolysin

streptolysin S (haemolysin S) (streptolysin S) 0
Streptokinase + +
Hyaluronidase + + + +
DNAase + + +

(Bergey's Manual of Systematic Bacteriology vol. 2, 1986 (10))
The T protein is one of the cell wall antigens used in Griffiths typing of streptococci.
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The group A streptococcus has various ccll wall
associated toxins and cxotoxins rcsponsiblc for its
pathogenicity. ,B-haemolytic streptococci other than
group A producc many of thcsc factors.

PATHOGENIC FACTORS

The ccll wall has four constituents: protcin, polysac-
charidc and pcptidoglycan that are intcrwoven and
lipotcichoic acid. The outcr laycr is a fringe of fimbriac.
The M protcin is a hcat stable, trypsin sensitivc

constituent of the wall considered the principal factor of
virulencc. It precipitates fibrinogen, causcs clumping of
platclets and Icucocytes and inhibits migration of the
Icucocytes-it thus rcnders the organism rcsistant to
phagocytosis. The group A streptococcus has at Icast 80
antigenic variants of the M protcin, and there is ovcrlap
with group C (M7, M20 and M21) and group G (M16)
(Tablc I I I).
The peptidoglycan/polysaccharidc complexes of the

ccll wall hinder degradation by lysozymc.
The Fc rcactive factor binds the Fc fragment of hcavy

chain IgG-it is found in group A's and somc strains of
groups C and G.

Lipotcichoic acid is a constituent of the fimbriac and is
rcsponsiblc for adhercncc to cpithelial cells of mucosa.

EXTRA( lE1L.U I AR PROI)U( :TS

Hacmolysins arc cytopathic for mammalian cclls. They
block phagocytosis by impairing chemotaxis and inges-
tion by lcucocytes and by disrupting lysosomes. Group A
streptococci producc two haemolysins: streptolysin 0
(02 labile) and streptolysin S (02 stable). Groups C
and G produce streptolysin 0. Group C also produces a
variant of streptolysin S. Group B produces haemolysins,
but diffcrent to both 0 and S. Streptokinasc is an
activator of the fibronolytic system-it acts by lysing
clots and fibrin precipitates. It is produced by groups A
and C.

Hyaluronidasc is produced by all four groups. It
breaks down hyaluronic acid, and with streptokinase
allows the organism to spread rapidly through the tissues.
Thus the tendency for streptococci to produce a spread-
ing cellulitis.
A scries of degrading cnzymes is produced by some

strains of all the groups. Thcsc include DNAasc,
RNAasc and various protcinascs that act on sevcral
naturally occurring protcins.
Thus all four groups of streptococci producc spreading

factors and cytopathic factors capable of destroying skin
grafts and regenerating cpithelium (Table III).
Why then has this problem not becn reported beforc?

Somc units have recently noticed clinical problems
associated with a growth of groups B, C or G, but
attempts to 'blamc' the loss of skin graft on thesc organ-
isms havc met with disbelief. The reason given for the
loss of graft being poor surgical tcchniquc, bed prepara-
tion or postoperative care. Other burns units are cultur-
ing non-group A streptococci but havc not reported any
clinical problems. We fccl that therc may havc becn a
changc in the pathogenicity of somc strains of groups B,
C and G which is responsiblc for the loss of split skin
graft.

The authors would like to thank Dr R Finch, Consultant
Physician in Microbial Diseases and Nurse B Saxton for their
help in preparing this paper.
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