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Introduction 

Nicolau syndrome, synonymously livedo-like 

dermatitis or embolia cutis medicamentosa is a rare 

complication of drug injection leading to locoregional 

necrosis of the skin, adipose and muscular tissue. It 

was first described by Freuhdenthal (1) in 1924 and 

Nicolau (2) in 1925 after intramuscular injection of 

bismuth salt for the treatment of syphilis.  

Nicolau syndrome has been reported after injection of 

many other drugs such as non-steroidal anti-

inflammatory drugs (3, 4), benzathine penicillin (5), 

buprenorphine (6), bortezomib (7), hyaluronic acid 

(8), oxytocin (9), glatiramer acetate (10), 

glucocorticoid (11),  vitamin K (12), pneumococcal 

conjugate vaccine (13) and other vaccines (14). It may 

be seen following intramuscular (3-5, 9, 12), 

subcutaneous (7, 10, 14) 

 

intraarticular (11), intraarterial, intravenous, failed 

extravascular injections (6),  intradermal mesotherapy 

(15)  and sclerotherapy (16) applications. 

Even though vast majority of the Nicolau syndrome 

cases were reported by other disciplines but the plastic 

surgery, there may be further need for reconstructive 

procedures for wound closure.  

In the present study, the authors reported eight cases 

of gluteal skin defects due to Nicolau syndrome 

secondary to intramuscular injection of diclofenac 

sodium, which were treated with surgical 

debridement, negative pressure wound therapy and 

skin grafts. Treatment methods are discussed. 

 

 

Abstract 

Objective: Nicolau syndrome, synonymously livedo-like dermatitis or embolia cutis medicamentosa is a rare 

complication of drug injection leading to locoregional necrosis of the skin, adipose and muscular tissue. 

Underlying physiopathology is not well understood and there is no standart guideline for its management. 

However, after the demarcation of necrosis, debridement and for large wounds reconstruction is mandatory. 

Even though vast majority of the Nicolau syndrome cases were reported by other disciplines but the plastic 

surgery, there may be further need for reconstructive procedures for wound closure. 

Material and Methods: Present study included eight patients admitted to our wound care center for necrosis at 

the gluteal region after intramuscular injection of diclofenac sodium who were treated with debridement, 

negative pressure wound therapy and skin grafts. Patients’ ages, sexes, body mass indexes, underlying diseases 

were documented. Sizes of the lesions were measured.  Injection, hospitalization, skin graft operation and 

discharge dates were recorded. 

Results: All the wounds healed uneventfully but with depressed scars. Mean duration of hospitalization was 

23.5 (range, 15-34) days. 

Conclusion: In the present article, we reported that even if the hospitalization time is longer and cosmetic 

result is poorer, skin grafting after sufficient times of negative presure wound therapy administration is a 

reliable method. We do not recommend this method as the first choice but if there is not adequate adjacent soft 

tissue for harvesting  flaps or if a suitable perforator vessel is not found for  peforator flap harvest, this reliable 

method should be kept in mind. 
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Material and Methods 

The study included 8 patients admitted to our wound 

care center between April 2015 and April 2016 for 

necrosis at the gluteal region after intramuscular 

injection of diclofenac sodium who were treated with 

debridement, negative pressure wound therapy and 

skin grafts.  

All patients were admitted to our clinic after 

demarcation of necrosis. If the demarcation of 

necrosis was not complete at the initial examination, 

the patients were followed up at outpatient clinic and 

they were hospitalized when the demarcations 

processes were complete.    

For seven patients included in the study, sharp 

debridement was performed at the admission within 

the patient’s bedside without need for local anesthesia 

and wound swab culture was obtained. In figure 1A 

and 1B, patient no:2 at the admission and just after 

sharp debridement, respectively are seen. 

Then negative pressure wound therapy (Genadyne 

XLR8, Genadyne Biotechnologies, Great Neck, NY, 

USA) was administered and dressing was changed at 3 

days intervals.  When necessary, debridement was 

performed at every dressing change. One patient’s 

(patient no:8) wound was debrided at another hospital 

and he was referred to our clinic for wound closure. 

After wound swab culture was obtained, negative 

pressure wound therapy was administered without 

need for debridement.  

Wound swab cultures were repeated at every second 

dressing change. Patients with pathogen-positive 

culture results were given antibiotics chosen on the 

basis of the antibiogram results. Patients with 

pathogen-negative culture results were not given any 

antibiotics.   

After leakage was stopped, necrotic tissues were 

removed and cavity was filled, split thickness skin 

grafts were used to cover the wounds. Operations 

were performed under spinal anesthesia. Patients were 

followed up at prone position with strict 

immobilization at postoperative 3days. 

Patients’ ages, sexes, body mass indexes underlying 

diseases were documented. Sizes of the lesions were 

measured.  Injection, hospitalization, skin graft 

operation and discharge dates were recorded 

Results 

Demographic and clinical characteristics of patients 

included in the study are presented in Table 1. Mean 

age was 63.5 (range, 48-75). Mean BMI was 34.5 

(range 23-45). Mean wound size (cm2) was 109 

(range, 35-270).Time intervals between injection, 

hospitalization, skin graft operation and discharge are 

presented in Table 2. 

 

 

Figure 1: Patient no:2 A. at the admission B. just after 

sharp debridement 

 

Mean time interval between injection and 

hospitalization was 16 (range, 7-35) days. Mean time 

interval between hospitalization and skin graft 

operation was 14 (range, 9-21) days. Mean time 

interval between skin graft operation and discharge 

was 9.4 (range, 6-13) days. Mean duration of 

hospitalization was 23.5 (range, 15-34) days 

 

In Figure 2A patient no:8 at the admission is seen. 

Figure 2B shows the same patient after 14 days of 

negative pressure wound therapy and just before the 

skin graft operation. Figure 2C shows the same patient 

at postoperative 24th day of skin grafting operation 
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Figure 2: Patient no:8 A: at the admission B: after 14 

days of negative pressure wound therapy and just 

before skin graft operation C: at the postoperative 24th 

day of skin graf operation 

 

 

 

 

 

 

Table 1. Demographic and clinical characteristics of the patients 

 

Patient 

 no 

Sex Age BMI Comorbidities Wound size  

(cm x cm) 

Wound size  

(cm
2
) 

1 Female 72 34 Essential hypertension  

Diabetes mellitus 

8x7 56 

2 Male 73 24 Monoparesis 14x15 210 

3 Female 62 38  12x9 108 

4 Female 54 45 Chronic osreoarthritis 6X11 66 

5 Female 58 42 Diabetes mellitus 6X9 54 

6 Female 48 37 Diabetes mellitus 10X7 70 

7 Female 75 33 Essential hypertension 5X7 35 

8  Male 66 23 Primary lung cancer 18X15 270 

Table 2. Time intervals between injection, hospitalization, skin graft operation and discharge 

Patient 

no 

Time interval between 

injection and 

hospitalization (days) 

Time interval between 

hospitalization and skin 

graft operation (days) 

Time interval between 

skin graft operation and 

discharge (days) 

Inpatient days 

1 9 12 9 21 

2 23 21 12 33 

3 15 9 8 17 

4 13 21 13 34 

5 7 12 7 19 

6 16 9 6 15 

7 12 15 9 24 

8 35 14 11 25 
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Discussion 

The actual physiopathology of Nicolau syndrome is 

not clear. It is presumed to be the result of direct 

damage, occlusion or indirect damage of an end-artery 

at the injection site.  Most commonly hypothized two 

mechanisms are direct end-artery damage with 

injection needle and vasospasm as a result of 

periarterial injection. Other one is vascular rupture due 

to perivascular inflammation from a cytotoxic reaction 

to the drug. Embolic occlusion may be the result of 

inadvetently intra-arterially injected drug or 

perivascularly injected lipophilic drugs may penetrate 

the blood vessels and induce occlusion(4). 

Non-steroidal anti-inflammatory drugs inhibit the 

enzyme cyclooxygenase, preventing thus the synthesis 

of prostaglandin, consequently inducing vasospasm  

and restriction of local circulation may contribute 

locoregional tissue necrosis(17). Diclofenac is one of 

the most commonly reported Nicolau syndrome 

causing drugs(18). 

 Regardless of  the drug used and underlying  

physiopathology, once Nicolau syndrome developed, 

there is no spesific conservative  treatment before the 

demarcation of necrotic area. In most cases pain 

control, antibiotics and dressings may help.  Steroids, 

anticoagulants and vasoactive agents have been 

emphasized for regression of livedoid lesions but 

tissue damage has not been reversible(19).  

Ergul et.al.’s  case report  of a pediatrics patient 

claims that hyperbaric oxygen therapy with vasoactive 

agents  started within the 24 hours of the Nicolau 

syndrome diagnosis can prevent the development of 

necrosis and tissue loss(20).  

After the demarcation of the necrotic area, necrotic 

tissue must be debrided and one must look for the 

ways of closing the wound. Small defects can be 

closed primarily and also can be left for secondary 

healing or treated with negative pressure wound 

closure systems.  Best aesthetic results are obtained by 

primary closure. However, larger defects may not be 

closed by primary closure. For the reconstruction of 

larger defects graft or flap should be employed. In the 

study of Dadaci(3) et al with 17 patients, 4 of the 

defects were repaired with flaps following vacuum 

assisted wound therapy.  

Mean hospitalization duration of these 4 patients is 

11,8 (range, 10-12) and is shorter than our result. In 

the study by Kocman Et al. 5 patients were treated 

with immediate debridement and  free style perforator 

based flaps. The time interval between debridement 

and wound closure operation is not seen in Kocman et 

al.’s study and this decreases the hospitalization time. 

There is no doubt that cosmetic results of flap 

reconstruction are superior than skin grafting as skin 

grafting results in depressed scars. 

 

Before the definitive surgery, administering negative 

pressure wound therapy after drainage and 

debridement ensures the closure of pockets and 

contributes to healing by increasing wound 

granulation and blood flow(3). If there is not adequate 

adjacent soft tissue for harvesting  flaps or if a suitable 

perforator vessel is not found for  peforator flap 

harvest, closing the wound with skin grafting after 

sufficient times of negative pressure wound therapy 

administration is a reliable method. 

Conclusion 

Nicolau syndrome is the ischemic necrosis of skin, 

adipose and muscular tissue following drug injection. 

It can be seen after any type of injection of any kind of 

drugs. Underlying  physiopathology is not well 

understood and there is no standart guideline for its 

management. However, after the demarcation of 

necrosis, debridement and for large wounds 

reconstruction is mandatory. In the present article, we 

reported that even if the hospitalization time is longer 

and cosmetic result is poorer, skin grafting after 

sufficient times of negative pressure wound therapy 

administration is a reliable method. We do not 

recommend this method as the first choice but if there 

is not adequate adjacent soft tissue for harvesting  

flaps or if a suitable perforator vessel is not found for  

perforator flap harvest, this reliable methos should be 

considered. 
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