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Nekrotis. Fasciitis

• seltener, lebensbedrohlicher, bakterieller 
Weichteilinfekt I: 0,4/100.000, M: 6 - 76% 

• kleine Wunde, chir. Eingriff, 20-50% keine Ursache 

• DM (31-44%), Adipositas (28%), Rauchen (27%), 
Alkoholabusus (17%)



Nekrotis. Fasciitis

• lokal Erythem, starke Schmerzen, Ödem, livide 
Hautverfärbung,  

• Fieber, Übelkeit, Erbrechen, red. AZ 

• Fournier’sche Gangrän: anogenital 



Nekrotis. Fasciitis

• schwierige klinische Diagnose 

• definitive Diagnose erst durch chir. Eingriff 

• Scores?



Nekrotis. Fasciitis

Wong CH et al. 2004

of entry for this type 3 NF is a puncture wound caused by
fish or marine insects and is rarely observed in Europe
[11]. Type 4 describes fungal cases of candida NF, which
are very rare [2, 15].
The diagnosis of NF should be considered in patients

with clinical symptoms as mentioned above, but can be
very difficult. To clarify the diagnosis, Wong et all de-
scribed the “Laboratory Risk Indicator for Necrotizing
Fasciitis” (LRINEC) score, which is based on routinely per-
formed laboratory tests [6] (Table 1). They found a score
≥6 had a positive predictive value of 92 % and a negative
predictive value of 96 %. However, this test has not been
validated in larger, prospective studies. Therefore, surgical
exploration remains the gold standard to definitively es-
tablish the diagnosis of necrotizing fasciitis [8, 16]. Ag-
gressive surgical debridement (<24 h) is associated with a
lower mortality [17, 18].
Appropriate treatment of a patient with NF can only

be achieved through close cooperation between the sur-
geon, intensivist and microbiologist.
The aim of our study was to analyse all available data of

a large cohort of patients presenting with NF in four
teaching hospitals in the Netherlands. Also, we determined
the causative pathogens in our population, described clin-
ical management and clinical outcome in this Dutch co-
hort and compared that with previous other studies.

Methods
Study design
The study was designed as a retrospective cohort study.

Patients
All consecutive adult patients who were diagnosed with
NF were eligible for inclusion at the Radboud University
Medical Center Nijmegen (Radboudumc) (a 900 beds uni-
versity hospital), the Gelderse Vallei Hospital Ede (GVH)
(a 500 beds hospital), Rijnstate Hospital Arnhem (RH) (a
950 beds hospital) and Slingeland Hospital Doetinchem
(SH) (a 340 beds hospital) between January 2003 and
December 2013. These hospitals are located in the
Central-Eastern part of the Netherlands, belonging to
one surgical training region.
For inclusion, patients had to stay at the intensive care

unit for at least one day. Patients were found by hospital
data system, diagnostic codes and microbiological results.

Data collection
Diagnosis of necrotizing fasciitis was proven by histopath-
ologic examination of tissue samples or surgical findings
when no tissue sample was analyzed. This means the pres-
ence of an affected fascia, which was documented in the
procedure note as a necrotizing fasciitis, was diagnostic.
Vital parameters (e.g., temperature, blood pressure, heart
rate), clinical symptoms of the affected body part and la-
boratory results at presentation, as well as all demographic
data were collected from the patient charts. Results of
blood and wound cultures, the number of surgical inter-
ventions, operative findings, length of stay at the intensive
care unit (ICU), total duration of hospitalization and the
mortality rate were documented. For all patients the LRI-
NEC score was calculated from the laboratory findings.
We considered Type 2 FN as caused by a monoculture

of hemolytic streptococcus group A (Streptococcus pyo-
genes), or in rare cases caused by Staphylococcus aureus
or hemolytic streptococcus group C or G.
And in contrast Type 1 FN was seen as caused by dif-

ferent combinations of anaerobic bacteria, aerobic gram
negative rods from the Enterobacteriaceae group and
streptococci other than Streptococcus pyogenes.

Results
Initial assessment
A total of 58 patients were included (19 Radboudumc;
15 GVH, 16 RH, 8 SH). Thirty-four patients were male
(58.6 %) and 24 were female (41.4 %). The median age
was 62 years (range 21–81 years).
Localisation of the fasciitis was in the central part of

the body in 28 patients (48.3 %) and in one of the ex-
tremities in 21 patients (36.2 %). In 8 patients (13.8 %)
there was a combination of central part of the body with
one of the extremities. In one patient the head was the
affected.
The most common comorbidity was cardiovascular dis-

eases (39.7 %). Other co-morbidities included were obesity

Table 1 The Laboratory Risk Indicator for Necrotizing Fasciitis
(LRINEC score)

Score

C-reactive protein (mg/l) <150 0

≥150 4

Leucocyte count (109/l) <15 0

15–25 1

>25 2

Haemoglobine (mmol/l) >8.4 0

6.8–8.4 1

<6.8 2

Sodium (mmol/l) ≥135 0

<135 2

Creatinine (μmol/l) ≤141 0

>141 2

Glucose (mmol/l) ≤10 0

>10 1

Total 13
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Nekrotis. Fasciitis

• Score ≥ 6 PPV 92% 

• Score < 6 NPV 96%



Nekrotis. Fasciitis

Statistics

For comparison of the continuous variables, the Wilcoxon
test (when there were 2 groups) or the Kruskal–Wallis test

(when there were more than 2 groups) was used, and

categorical variables were compared using Pearson’s chi
square or Fischer’s exact test. Receiver operating charac-

teristics (ROC) analysis was used to calculate the cutoff

values of FGSI scores for mortality. Data are presented as
means ± standard error of mean (SEM; parametric) or

medians and ranges (nonparametric), as appropriate. The

level of statistical significance was set at a value of
P \ 0.05.

A multivariate logistic regression model was obtained

using variables that significantly differed between survi-
vors and non-survivors (P \ 0.001).

The statistical analyses were performed using the Sta-

tistical Package for Social Sciences (SPSS!) for Windows
Ver.15.0, and MedCalc Ver.7.2.1.0.

Uludag Fournier gangrene’s severity index

Significant factors that were determined by the multivariate

analysis were added to the FGSI to construct the Uludag
Fournier’s Gangrene Severity Index (UFGSI) (Table 1).

ROC analysis was used to calculate the threshold UFGSI

scores for mortality. Effectiveness of the UFGSI was
analyzed by Pearson’s Chi-square test. Finally, the FGSI

and UFGSI were compared using ROC analysis.

Results

There were 80 patients eligible for the study. There were

17 non-survivors and 63 survivors. The mortality rate was

21%. The cause of mortality was sepsis in 8 patients, multi-
organ failure in 6 patients, and cardiogenic shock in 3

patients.

Epidemiological results

Table 2 summarizes the baseline characteristics of the
patients. There were 57 men and 23 women with a median

age of 57 (24–85) years. The survivors were significantly

younger than the non-survivors (P = 0.002). ROC analysis
revealed a threshold value of 60 years for mortality (area

under ROC curve: 0.709, 95% CI: 38.5–81.8). Sex was not

a factor affecting mortality.
Duration of symptoms was similar between survivors

and non-survivors. Fifty-four patients (68%) were referred

from other medical centers.
The median FGSI score for the overall group was 4

(0–23). The median FGSI score for survivors and non-

survivors was 4 (0–11) and 14 (3–23), respectively (P \
0.001). ROC analysis identified a threshold FGSI value of

11 for mortality (area under ROC curve: 0.843; 95% CI:

0.744–0.914; sensitivity: 64.7%; specificity: 100%).
There were 24 patients who did not have coexisting

diseases. Among the remaining 56 patients, the most
common coexisting disease was type II diabetes mellitus

Table 1 The Uludag Fournier’s gangrene severity index

Variables ?4 ?3 ?2 ?1 0 ?1 ?2 ?3 ?4

a. Physiological parameters

Temperature ("C) [41 39–40.9 – 38.5–38.9 36–38.4 34–35.9 32–33.9 30–31.9 \29.9

Heart rate [180 140–179 110–139 – 70–109 – 55–69 40–54 \39

Respiratory rate [50 35–49 – 25–34 12–24 10–11 6–9 – \5

Serum potassium (mmol/L) [7 6–6.9 – 5.5–5.9 3.5–5.4 3–3.4 2.5–2.9 – \2.5

Serum sodium (mmol/L) [180 160–179 155–159 150–154 130–149 – 120–129 110–119 \110

Serum creatinine (mg/100 ml)
(92 for acute renal failure)

[3.5 2–3.4 1.5–1.9 – 0.6–1.4 – \0.6 – –

Hematocrit (%) [60 – 50–59 46–49 30–45 – 20–29 – \20

White blood count (91000/mm3) [40 – 20–39.9 15–19.9 3–14.9 – 1–2.9 – \1

Serum bicarbonate, (venous) (mmol/L) [52 41–51 – 32–40 22–31 – 18–21 15–17 \15

b. Dissemination score

Fournier’s gangrene confined to the urogenital and/or anorectal region, add ‘‘1’’

Fournier’s gangrene confined to the pelvic region, add ‘‘2’’

Fournier’s gangrene extending beyond the pelvic region, add ‘‘6’’

c. Age score

Age C60 years, add ‘‘1’’

Age \60 years, add ‘‘0’’

UFGSI = A?B?C

Tech Coloproctol (2010) 14:217–223 219
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Nekrotis. Fasciitis

• Score > 9 Mortalität 94% 

• Score < 9 Überlebenswahrscheinlichkeit 81%



Nekrotis. Fasciitis
• frühzeitiges radikales chir. Débridement 

• Antibiose 

• evtl Re-Débridement 

• evtl ICU 

• VAC, Meshgraft, Lappenplastik



Nekrotis. Fasciitis
Fr. J., 57a, art HT, St.p. Zoster Neuralgie, sys. Lupus 

• geplante Varizen OP tagesklinisch 

• 1. Tag geplante ambulante KO: Temp 38,7°, diskrete 
lokale Entzündung Leiste. Aufnahme zur Analgesie und 
Antibiose. Entlassung 2. Tag fieberfrei, Labor unauffällig 

• 4. Tag neuerliche Aufnahme wg. septischem 
Zustandsbild. Wundspreizung Leiste, Abstrich, Antibiose. 

• 6. Tag Dermo-Lipo-Fasziektomie



Pyoderma gangraenosum

• primär nicht infizierte Gangrän der Haut 

• I: 0,3-1/100.000, W>M, 20-50a 

• IBD, rheumatische Erkrankungen, Neoplasien,   
chir. Eingriff



Pyoderma gangraenosum

• sehr schmerzhafte, großflächige Ulzerationen mit 
zentraler Nekrose, bläulich-livide Randzone, 
umgebendes Erythem 

• meist Extremitäten (prätibial 60%), Torso 

• selten Mucosa obere Atemwege, Auge, Milz



Pyoderma gangraenosum

• klinischen Zeichen  

• Biopsie 

• assoziierte Grunderkrankungen  

• Ausschlussdiagnose



Pyoderma gangraenosum

• pAVK 

• venöse Insuffizienz 

• Vaskulitiden (M. Behçet, M. Wegener) 

• Weichteilinfekte  

• Trauma



Pyoderma gangraenosum
Case Report

Pyoderma gangrenosum after ventral hernia repair: a pitfall and how to avoid it  3091 3

PG. As reported by several authors and in line with our 
own experience, recognition is difficult due to the simi-
larity to SSI, the non-specific histopatholocial findings in 
the beginning, and simply the low incidence of PG. Yet, 
therapy of PG is completely contrary to the treatment of 
SSI, which highlights the importance of early and correct 
diagnosis. Table 1 provides a systematic approach. To the 
best of our knowledge, this is the first to-the-point check-
list in the published literature so far.
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minor trauma, which had led to necrosectomy and appli-
cation of NPT and ended in a radialis flap plastic surgery 
in 2004. Whether this complication had been due to PG 
could not be cleared in retrospect.

Initially, we also mistook the lesion for SSI. Due to the 
exceptionally big ventral hernia, we applied NPT in com-
bination with antibiotics in an attempt to save the mesh 
graft from infection. Due to the associated mechanical 
alteration, this was of course not effective. Finally, the 
progression of the polycyclic lesion, which did not react 
to antibiotics and showed no bacterial growth over the 
course of 2 weeks, made us suspect PG. Under adequate 
therapy with high-dose glucocorticoids, we observed 
rapid recovery.

In accordance with published literature and our own 
experience, we define indicators that allow the discrimi-
nation of PG against SSI. The more these conditions 
occur, the likelier is that PG is the underlying cause of the 
lesion in question (Table 1).

Conclusion

Whenever a fast growing necrotic ulcer with sterile 
microbiological findings is observed, one has to consider 

Table 1 Checklist for discrimination of pyoderma gan-
grenosum against surgical site infection

History of

 � Complicated wound infection

 � Arthritis

 � Chronic inflammatory bowel disease

 � Malignant neoplasm

 � Immunological disorder

 � Hematologic disease

Clinical presentation

 � Pustule with inflammatory halo (initially)

 � Necrotic ulcer

 � Rapid centrifugal a/o polycyclic growth

 � Bluish-red margins

Microbiological findings

 � Negative

Use of antibiotics

 � No improvement

Mechanical manipulation

 � Further enlargement

 

C. Augschöll et al. 2013



Pyoderma gangraenosum
• initial Steroide 

• Cyclosporin A (Mono- od. Kombinationstherapie) 

• TNF-Blocker, Cyclophosphamid, Azathioprin, … 

• nichthaftende, granulationsfördernde 
Wundauflagen 

• cave Meshgraft - Pathergiephänomen



Pyoderma gangraenosum
Hr. S., 83a, art HT, VHF, …, St.p. Hartmann bei isch. 
nekr. Colitis 06/09 

• VAC postOP, regelmäßige Wechsel ambulant, 
11/09 Aufnahme wg Verschlechterung 

• 01/15 Aufnahme wg Blutung im Bereich der Ulcera



Pyoderma gangraenosum



Pyoderma gangraenosum
Hr. S., 83a, art HT, VHF, …, St.p. Hartmann bei isch. 
nekr. Colitis 06/09 

• regelmäßige ambulante Kontrollen 

• 07/15 PG suspiziert - Vorstellung Derma St. Pölten 

• 08/15 syst. Steroidtherapie - dtl. Besserung lokal
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