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Low sensitivity of needle aspiration 
cultures in patients with cellulitis/erysipelas
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Abstract 

Purpose: Cellulitis is normally treated without knowledge of the responsible pathogen. Blood cultures are positive 
in about 2–4 %, and superficial swabs are of no value. Needle aspiration has been proposed with identifying the likely 
pathogen in up to 29 %, but these studies are of older date and the technique is not widely used.

Methods: We prospectively evaluated the sensitivity of needle aspiration cultures in all patients with erysipelas/cel-
lulitis. Diagnosis was made clinically by the treating physician. Needle aspiration was done with a 1 ml syringe and a 
26G needle. The needle was removed and the syringe brought to the microbiological laboratory and analysed accord-
ing to standard procedures.

Results: 95 Patients were seen during a period of 22 month. 4 Patients were excluded, as diagnosis was not con-
firmed. Cellulitis was present in 10/91 and erysipelas in 81/91 patients. In the first 25 patients with needle aspiration 
from the margin, none was positive. In 8/66 (12 %) patients where needle aspiration was done at the site of maximum 
inflammation, the pathogen was identified. 4/8 Cultures were positive for S. aureus, 2/8 for streptococci and 2/8 for 
other bacteria. In 11/66 (16.6 %) patients, skin colonisation flora was detected. In the subgroup of patients without 
prior antibiotic treatment and needle aspiration from the site of maximum inflammation, sensitivity was slightly better 
8/55 (14.5 %; 95 % CI 7.5–25.8 %).

Conclusions: Needle aspiration culture had a low sensitivity for detecting responsible pathogen in patients with cel-
lulitis/erysipelas. No impact in antibiotic treatment could be observed.

© 2016 The Author(s). This article is distributed under the terms of the Creative Commons Attribution 4.0 International License 
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, 
provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, 
and indicate if changes were made.

Background
Skin and soft tissue infections are a significant prob-
lem in health care facilities. A marked increase could be 
observed between 1993 and 2005 (Pallin et al. 2008). This 
trend continues with an increase of 9 % of patients seen 
in the emergency department between 2006 and 2011 
(Weiss et al. 2014), cellulitis being the fifth most common 
diagnosis in ED (Weiss et al. 2011).

Almost all patients are treated empirically (Garau et al. 
2015). While the possible spectrum of causative patho-
gens is relatively large, the vast majority of infections 
are due to staphylococci and streptococci (Moet et  al. 
2007). Streptococci are still sensitive to penicillin, but 
increasing numbers of staphylococci are not sensitive to 

betalactam-antibiotics (Benoit et al. 2014; Edelsberg et al. 
2014). While in Switzerland Amoxicillin-clavulanate acid 
is the most frequent drug used empirically, the spectrum 
of prescribed antibiotics is relatively large including cov-
erage of methicillin resistant staphylococci, depending on 
local epidemiology (Garau et al. 2015).

As the prevalence of resistant pathogens differs consider-
ably between different regions, global or continental wide 
guidelines may not offer best treatment options for all 
patients (Johnson 2011). Knowledge of the causative patho-
gen could have an important impact in treatment outcome 
and limit inadequate antibiotic prescriptions. However, 
blood culture is only positive in 2–8 % of skin and soft tis-
sue infections (Perl et al. 1999; Gunderson and Martinello 
2012) and skin swabs are not reliable in detecting the path-
ogen responsible for the infection (Mandell et al. 2010).

Needle aspiration has be proposed in a small number of 
studies, but these included often only a small number of 
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patients and are of older date(Newell and Norden 1988; 
Sachs 1990; Patel Wylie et al. 2011; Lebre et al. 1996; Sig-
urdsson and Gudmundsson 1989). As these studies gave 
conflicting results, needle aspiration has not become 
part of standard diagnostic practise in patients present-
ing with skin and soft tissue infections. We decided to 
perform needle aspiration in all patients presenting with 
cellulitis or erysipelas at our hospital and monitor the 
sensitivity and clinical impact of the technique.

Methods
From November 2011 until November 2014, needle aspi-
ration was performed in all patients admitted with clini-
cal diagnosis of erysipelas or cellulitis to the emergency 
department of the Kantonsspital Olten, a 300 bed univer-
sity affiliated teaching hospital.

The local ethic committee approved the study and 
waived the requirement of a written informed consent, 
since needle aspiration is an established diagnostic pro-
cedure without known complications, causing minimal 
discomfort, if any, to the patient. All patients consecu-
tively admitted to the emergency department of our hos-
pital were included, with exception of those in whom 
inclusion was missed at entrance and antibiotic treat-
ment was started before the needle aspiration was per-
formed. Prior outpatient treatment with oral antibiotics 
was not an exclusion criterion as the treatment seemed 
to fail, but these patients were analysed separately.

Diagnosis of cellulitis/erysipelas was made clinically 
by the treating physician. An experienced infectious dis-
eases specialist visited all patients within 48 h to confirm 
the diagnosis and to evaluate the antibiotic treatment.

Needle aspiration was done before introduction of anti-
biotic treatment from the margin of the inflammation 
in the first 25 patients, but then changed to the point of 
maximal inflammation. With a BDPlastikpak™ Luer 1 ml 
syringe and a BD Microlane™3 26G ½” needle 0.5 ml ster-
ile saline 0.9 % was injected intradermal and subsequently 
directly aspirated. The needle was removed and the syringe 
capped and brought directly to the microbiological labo-
ratory, where the aspirate was cultivated on a McConkey 
agar plate, according to standard procedures. Two pairs of 
blood cultures were taken from every patient.

The patients were treated according to local antibiotic 
guidelines, mainly with amoxicillin/clavulanate. During 
winter 2014/2015, due to a European wide shortage of 
amoxicillin/clavulanate, recommendation was changed to 
cefazolin as empiric treatment for hospitalized patients.

Results
95 Patients were seen during a period of 36  month. 4 
patients were excluded, as diagnosis was not confirmed. 
In 10/91 patients, cellulitis was diagnosed, 81/91 patients 

presented with an erysipelas. In the first 25 patients 
where needle aspiration was performed from the margin 
of the redness, none was positive. Therefore we changed 
the procedure and performed the aspiration at the side 
of the maximal inflammation. In 8/66 (12  %) patients 
where needle aspiration was done at the site of maximum 
inflammation, the causative pathogen was identified by 
needle aspiration. 4/8 (50  %) cultures were positive for 
S. aureus, 2/8 (25 %) for streptococci and 2/8 (25 %) for 
other bacteria (1 Enterobacteriaceae sp, 1 Enterococcus 
sp). In 11/66 (16.6  %) patients, skin colonisation flora 
was detected by aspirate. [S. epidermidis(8), P. acne(2), 
Corynebacterium sp(1)]. 11 Patients had prior antibiotic 
treatment. Sensitivity for erysipelas was not different 
from cellulitis (6/81 vs 2/10 p = 0.21). Neither blood cul-
ture nor needle aspirates cultures were positive for likely 
pathogens in these patients. In the subgroup of patients 
without prior antibiotic treatment and needle aspiration 
from the site of maximum inflammation, sensitivity was 
slightly better 8/55 (14.5 %). In 2/66 patients with nega-
tive needle aspirate cultures, blood cultures were posi-
tive (S. aureus). Empirical antibiotic treatment was not 
changed in any patient due to results of needle aspiration. 
See Table 1 for results.

Discussion
An easy to perform, minimal invasive diagnostic tech-
nique for the identification of the causative pathogen 
of cellulitis and erysipelas, such as needle aspiration 
cultures, would be very helpful, particularly in view of 
the increasing incidence of skin and soft tissue infec-
tions and considering the spread of resistant bacteria 
such as community-associated methicillin resistant S. 
aureus. However, information on how to perform nee-
dle aspiration and on its clinical utility is rather scarce 

Table 1 Sensitivity on  needle aspiration in  cellulitis/ery-
sipelas

Positive cultures/
number of patients

Sensitivity (%) CI 95 %

Aspiration from 
margin

All patients

0/25 0 0–13

Aspiration from 
centre

All patients

8/66 12 6–22

Aspiration from the 
centre

Patients without prior 
AB therapy

8/55 14.5 7.5–25

Contamination
Aspiration from the 

centre

11/66 16.6 9.6–27
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and conflicting. As some authors favour the margin of 
the lesion as best localisation to perform needle aspira-
tion (Sachs 1990; Epperly 1986), we began study with 
this technique. However, the results were disappoint-
ing, as none of the 25 aspirates showed a positive result. 
The subsequent change to the site of maximal inflam-
mation yielded somewhat better results. However, sen-
sitivity did not exceed 15 % even for those patients who 
did not have prior antibiotic treatment. The rate of posi-
tive needle aspirate cultures in our study is congruent 
to some earlier studies (Newell and Norden 1988; Patel 
Wylie et  al. 2011; Epperly 1986; Goldgeier 1983; Howe 
et  al. 1987), while others reported positive results in 
up to 36.4 % (Sigurdsson and Gudmundsson 1989) and 
even 81  % (Lee et  al. 1985). In this study by Lee et  al., 
only 21 patients with cellulitis were studied and in those 
without antibiotic treatment, 9/11 (81  %) had positive 
results. The authors immediately suspended the aspirate 
in 0.2  ml saline and inoculated the suspension directly 
in the microbiological laboratory. We also tried to per-
form the microbiological cultures as soon as possible 
after aspiration, however, the delay may have been larger, 
as the aspirates were transported to the microbiological 
laboratory with the other routine microbiological speci-
mens and processed only during standard working times 
(8 am–5 pm, and 8 am–12 am during holidays) Another 
difference was the technique used for aspiration. We 
performed a technique of aspiration used in most studies 
injecting 0.5  ml sterile saline before aspiration (Newell 
and Norden 1988; Sachs 1990; Lebre et al. 1996; Epperly 
1986). Lee et al. (1985) did not inject a small amount of 
saline but used an empty syringe moving forward and 
backward the needle in different directions, compara-
ble to puncture for cytological evaluation. However, 
the high sensitivity found by Lee et  al. may be related 
to differences in the study populations. A substantial 
number of Lee’s patients needed surgical intervention 
during the hospitalisation. Therefore this study popula-
tion may not have represented the usual patients with 
cellulitis or erysipelas. In our study the aspiration was 
performed by different attending physicians of the emer-
gency department. Even if these physicians were trained 
in the technique, the number of aspirations performed 
by each physician was relatively low. Better result may 
be obtained if only a few, well trained persons perform 
the aspirations. We did not find a difference in sensitiv-
ity between erysipelas and cellulitis. As cellulitis involves 
subcutaneous tissue, intradermal aspiration may not be 
the best method. However, as the technique is rather 
demanding and clinical differentiation between cellulitis 
and erysipelas sometimes difficult, we do not think dif-
ferentiated aspiration technique would have enhanced 
sensitivity.

There is one study using ultrasound technique in nee-
dle aspiration for finding the best area to collect patho-
gens (Noh et al. 2011). However, even if sensitivity rate of 
73.9 % was achieved, this technique is not validated, time 
consuming and requests further training for the perform-
ing physician.

Conclusion
Culture of needle aspirates performed as routine diag-
nostic procedure in patients with cellulitis or erysipelas 
had low sensitivity and no impact on patient manage-
ment. If needle aspirate is performed, the aspirate should 
immediately be processed and cultured. Other tech-
niques for aspiration (e.g. without injecting saline, or 
using ultrasounds) may be more efficacious.
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