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SUMMARY

Ascending cellulitis of the leg is a common emergency. An audit was conducted in two district general hospitals to
determine how it is managed and the long-term morbidity, and to formulate a treatment strategy. Case notes were
reviewed for 92 patients admitted to hospital under adult specialties.
Mean duration of inpatient therapy was 10 days. A likely portal of entry was identified in 51/92 cases, of which the

commonest were minor injuries and tinea pedis. Pathogens were rarely identified, group G streptococci being the
single most frequent organism. Benzylpenicillin was administered in only 43 cases. Long-term morbidity, identified
in 8 of 70 patients with over six months' follow-up, included persistent oedema (6) and leg ulceration (2); an
additional 19 patients had either suffered previous episodes or experienced a further episode subsequently.
Ascending cellulitis of the leg has substantial short-term and long-term morbidity. Important but often neglected

therapeutic suggestions are the inclusion of benzylpenicillin in all cases without a contraindication, assessment and
treatment of tinea pedis, use of support hosiery, and serological testing for streptococci to confirm the diagnosis in
retrospect. The high frequency of recurrent episodes suggests that longer courses of penicillin, or penicillin
prophylaxis, might be useful.

INTRODUCTION

Rapidly ascending cellulitis of the leg is a common medical
emergency characterized by swelling, oedema, fever and
malaise. It is a truly multidisciplinary disorder since patients
may present to casualty, general medical, elderly care,
dermatology, orthopaedic, vascular or general surgical
departments. The most frequent causal organisms for this
pattern of cellulitis are streptococcil ,2, although some cases
may be due to staphylococcal or mixed infection, especially
if the cellulitis is localized or follows a penetrating injury.
Bacteriological diagnosis is difficult since most patients have
no wound site from which cultures can be obtained1-8.
Prompt investigations may be required to exclude
differential diagnoses such as deep venous thrombosis,
infected venous eczema or lymphoedema, tibial compart-
ment syndrome, and myositis or fasciitis. Although the
potential severity of streptococcal infections such as
necrotizing fasciitis or streptococcal toxic shock syndrome
are well known2, and the short-term therapeutic problems
of streptococcal erysipelas/cellulitis are well recognized,
the potential long-term morbidity of lower limb cellulitis is
poorly documented.

PATIENTS AND METHODS

All case records identifiable from our 'PAS' hospital
inpatient databases with a possible diagnosis of ascending
cellulitis of the leg were reviewed in our two hospitals over
three years (Carlisle) and six months (Chesterfield). This
disorder has no specific ICD9 code and required medical
review of records by two of us (NHC, GBC) to exclude
cases with localized cellulitis, bursitis or abscesses or other
incorrect diagnoses. Data extracted from the valid cases
included demographic details, evidence of predisposing
cause, records of short-term morbidity (pattern of spread
and associated systemic features such as pyrexia or malaise),
any investigations to prove the diagnosis, initial antibiotic
treatment, duration of admission, and treatment after
discharge. Any previous or subsequent episodes were
documented, and any other evidence of long-term
morbidity was recorded for those patients with subsequent
hospital casenote records at least six months after their
admission.

RESULTS

Demographic and admission data

92 patients were evaluated (38 men, 54 women) with age
range 24-93 years (median 67). Duration of hospital
admission was 1-47 days (mean 10). In 50/92 pyrexia or
malaise was specifically recorded at the time of admission;
31 were documented to be apyrexial but the cellulitis had
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not resolved with antibiotic treatment before hospital
referral.

Investigations and treatment

A likely portal of entry was identified in 51/92 patients
(Table 1), the most important treatable factor being tinea
pedis which was probable in 12 cases but only
dermatologically confirmed in 6. In most cases, spread of
cellulitis was from the toes or dorsum of foot upwards to
around the knee, but 15/92 were recorded to have calf or
lower leg swelling without obvious swelling of the foot.
Bacteriology swabs were sent in 18 cases, of which 3 were
negative (all with previous antibiotic therapy), 3 grew
Staphylococcus aureus alone (1 patient had a foot sinus, 1 had
probable infected eczema as a cause of cellulitis, l had
longstanding ulceration and several previous episodes of
non-staphylococcal cellulitis), 4 grew streptococci alone (all
group G), and 4 were mixed cultures of streptococci with
S. aureus (2), Proteus spp (1) and coliforms (1). One swab
from a leg ulcer grew cultured Pseudomonas aeruginosa, and
one result was not recorded.

Blood for antistreptolysin 0 (ASO) titre was sent in 6
cases before (2) or after (4) advice from dermatologists.
One result was not recorded, 2 were raised, and 3 (all sent
within 9 days of onset) were normal. One of the patients
with a raised ASO had a negative result when a further
sample was sent 3 days after a second episode of cellulitis.
One additional patient had ASO measured after relapse of
cellulitis three weeks after discharge, at which stage the
titre was four times the upper limit of normal.

Intravenous antibiotics were used in 52/92 patients
initially, and a further 6 patients who started on oral
antibiotics required intravenous therapy subsequently.
Flucloxacillin alone or in combination was the most
frequently used antibiotic (Table 2), whilst benzylpenicillin
was used in only 43. The duration of antibiotic treatment
recommended after discharge from hospital was nil to 6
months (mean 14 days, median 7 days). Only 11 patients

Table 1 Portals of entry and preceding causes for cellulitis

Portal/cause Number

Local injury (most minor, some non-penetrating) 13

Tinea pedis/toeweb maceration 12

Eczema of foot/leg 8

Diabetic foot/peripheral vascular disease 6

Leg ulceration 5

Severe lymphoedema 2

Blisters of foot 2

Others (chilblain, haematoma, chronic sinus) 3

were advised to continue antibiotics for 4 weeks or
more.

Morbidity

9 patients had experienced previous episodes of ascending
cellulitis (1-3 occasions), if we include 2 probable cases
diagnosed as deep vein thrombosis but with negative
venograms. 2 of these probably had chronic lymphoedema
(one dermatologically diagnosed) and one had chronic tinea
pedis. Of 70 patients in whom at least six months had
elapsed since the index episode, 4 had experienced rapid
relapse requiring further antibiotic treatment in hospital (at
least one of whom had chronic tinea pedis). A further 6 had
relapses within three years, including 3 with leg ulcers and
one with tinea pedis. Thus, at least 19 patients had either
preceding or subsequent episodes of cellulitis within a short
period. Additionally, at least 6 had chronic oedema after the
episode, and 2 elderly patients developed persistent leg
ulceration.

DISCUSSION

Our audit demonstrates that patients with cellulitis of the
leg severe enough to warrant hospital admission have
substantial short-term morbidity, evident from a mean
admission duration of 10 days and the recorded frequency
of pyrexia and malaise. This is undoubtedly due in part
to the co-morbid disorders in the age-group mainly
affected, but severity of symptoms was not related to
age. An important point is that 31 were specifically noted
to be apyrexial at the time of admission, after oral
antibiotics, but still had severe local symptoms or
sufficient disability to require inpatient treatment. This
dichotomy between resolution of pyrexia and continuing
inflammation may be due to one or more of a persistent
immunological reaction to infection, damage to lympha-
tics, or the ability of streptococci to produce exotoxins
and superantigens3'9-l.

The role of streptococci in our cases is in accord with
other reports, but this organism tends to be neglected
partly because of the difficulty in obtaining cultures from
intact skin. Perhaps for this reason, S. aureus seems to
account for a greater proportion of positive cultures7'8 than
the proportion of cases in which it is perceived to be the
major pathogen. Group G and other non-group-A
streptococci were the most prominent organisms in our
series; the importance of group G infections and their
comparable severity to group A infections has been
documented in other reports12"13. The ASO titre can be a
useful investigation to confirm the diagnosis in retrospect,
especially if long-term prophylactic penicillin is a
consideration, but may be negative during the first 10 days 635
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after infection. A rise in antibody may be inhibited by
prompt penicillin therapy14 and the test was seldom
requested by clinicians in the present study. The very
varied choices of antibiotic as initial therapy probably
reflects the experiences of different specialties, but
demonstrates clearly that the importance of streptococci
is underestimated. Whilst we accept that numerous
organisms may cause cellulitis, and that there are
differences which may relate to body site, to pre-existing
injury or soft-tissue defects (such as leg ulcers), and to
background factors (such as diabetes), we agree with Bisno
and Stevens2 that penicillin should be included in any
regimen in the absence of contraindications, at least until
bacteriology results are available.

The high frequency of recurrent episodes, relapses
soon after treatment, and long-term morbidity of this
disorder is not well recognized. Lymphatic obstruction
and lymphoedema are well documented predisposing
factors for recurrent cellulitis of the leg2'3'11,15,16. Venous
disease and leg ulcers similarly act as risk factors. Tinea
pedis, although seldom diagnosed in hospital departments
other than dermatology, is a well documented and usually
curable cause of recurrent leg cellulitisI 1, 17,18. Surprisingly,
prophylaxis against recurrent episodes in sporadic cases of
lower leg cellulitis has received scant formal study19'20;
we frequently use long-term or even lifelong low-dose
penicillin in such cases with good results. We accept that
our results are related only to hospital inpatients and
therefore overestimate the overall severity of the
condition; however, we did not specifically trace patients
or their primary care records, and our data regarding the
long-term morbidity are therefore incomplete. In
particular, the number of cases identified with oedema
or leg ulceration more than six months after the cellulitis
is an underestimate since it relates only to the patients
with review in hospital; this important measure of the
potential long-term morbidity of the disorder is now being
studied in more detail. Overall, almost a third of patients
had either recurrent episodes or other continuing
morbidity.

Our results underline the importance of streptococci,
lymphoedema, and tinea pedis in the aetiology of leg
cellulitis. Whilst it is important to consider staphylococci
and other organisms, especially in cases with preceding
wounds, severe cellulitis, or other medical disorders,
treatment must include an anti-streptococcal agent.
Recurrence is frequent and may be an indication for more
prolonged penicillin treatment; whether extension of the
treatment period in all patients would prevent relapses
remains to be tested. Treatment of tinea pedis, and support
hosiery to reduce chronic oedema, are often ignored aspects
of treatment that can reduce the likelihood of recurrent
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