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Abstract  
Necrobiosis lipoidica is uncommon in childhood, and a multifocal presentation early in the course of type 1 diabetes mellitus appears to be infrequently reported. 
In our patient, multiple lesions developed within 3 years of diabetes diagnosis, despite the absence of overt microvascular complications. The persistence of 
lesions alongside recurrent episodes of ketoacidosis may suggest a potential association between suboptimal metabolic control and cutaneous microangiopathic 
changes; however, causality cannot be established on the basis of a single case. Early recognition of such lesions may be clinically relevant, as they may prompt 
careful metabolic evaluation and closer follow-up in affected children. 
 
What is already known on this topic? 
Necrobiosis lipoidica (NL) is a rare, chronic granulomatous skin disorder most commonly associated with type 1 diabetes mellitus and typically occurring in 
young or middle adulthood. In children and adolescents with diabetes, NL is exceedingly uncommon, with only a limited number of cases reported in the 
literature. 
 
What this study adds? 
This report describes an early-onset, multifocal presentation of NL in a child with type 1 diabetes mellitus, a pattern rarely reported in childhood. NL developed 
within the first 3 years following diabetes diagnosis, highlighting that poor metabolic control, rather than disease duration alone, may play an important role in 
the early development of cutaneous complications. Despite long-standing poor glycaemic control and extensive skin involvement, no microalbuminuria or 
retinopathy was detected, underscoring the heterogeneous nature of microvascular complications in paediatric diabetes. 
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Introduction 
Type 1 diabetes mellitus is the most common chronic metabolic disorder in childhood and is associated with numerous acute and long-term complications 
affecting multiple organ systems (1). Necrobiosis lipoidica (NL) is a rare, chronic granulomatous skin condition characterised by atrophic, yellow-brown plaques 
with well-defined red-brown borders, typically located on the tibial surfaces (2). The presence of multiple lesions has been reported only infrequently (3). NL has 
a reported prevalence of 0.3% to 1.2% among children with diabetes mellitus (4). Although NL is usually asymptomatic, ulceration and associated pain develop 
in approximately one-quarter to one-third of affected individuals (5). The condition also shows a female predominance (6). This article presents a paediatric case 
of NL, a dermatological manifestation that is rarely encountered in childhood. 
Case Report 
A 9.5-year-old girl with a diagnosis of type 1 diabetes mellitus, managed on a basal–bolus insulin regimen and followed up as an outpatient, was noted to have 
well-demarcated, brown, atrophic plaques on the anterior aspects of her tibiae during her third-year diabetes review (Figure 1). A detailed timeline of her clinical 
course, including HbA1c trajectory, episodes of diabetic ketoacidosis, and complication screening results, is provided in Table 1. She reported no symptoms 
related to these lesions. Since diagnosis, her metabolic control had remained poor, with a mean HbA1c of 10.4% over the preceding 6 years and 11.4% during the 
most recent 2 years. Annual screening for microangiopathic complications was undertaken, and the results consistently remained negative for both 
microalbuminuria and retinopathy. Coeliac screening was also negative. 
A skin biopsy was performed. Histopathological examination revealed dermal necrobiosis characterised by degenerated collagen bundles arranged in a layered 
pattern and surrounded by palisading granulomatous inflammation composed of lymphocytes, histiocytes, and multinucleated giant cells. These findings 
supported the diagnosis of NL and helped distinguish it from diabetic dermopathy, which lacks dermal necrobiosis and granulomatous inflammation. The patient 
received topical corticosteroid therapy, including mometasone furoate 0.1% applied twice daily for 8 weeks, as well as betamethasone preparations. Due to 
persistent lesions, intralesional triamcinolone acetonide was administered at 4-week intervals for a total of three sessions. Topical tacrolimus monohydrate was 
also used as adjunct therapy. A short course of systemic corticosteroids was initiated; however, this was discontinued early because of worsening glycaemic 
control. Treatment adherence was reported as satisfactory based on patient and parental confirmation. Despite repeated diabetes education sessions and 
intensified outpatient endocrinology follow-up aimed at optimising metabolic control, neither the cutaneous lesions nor glycaemic parameters showed 
meaningful improvement. The lesions did not demonstrate significant regression; however, no progression to ulceration was observed during follow-up. 
Subsequently, treatment adherence declined, and she continued to experience recurrent hospitalisations due to diabetic ketoacidosis, with her mean HbA1c 
persisting at 11.4% over the past 2 years. At her most recent evaluation at 18 years of age, she had multiple NL lesions on her lower extremities.  
Discussion  
NL most commonly presents in young and middle adulthood; however, several studies have identified cases in paediatric and adolescent patients (4, 7-10). NL is 
classically associated with type 1 diabetes mellitus, although it has also been reported in individuals with type 2 diabetes and in monogenic forms such as 
maturity-onset diabetes of the young (5, 11, 12). A review published in 2023 identified 31 paediatric cases reported since 1990, the majority of which (25/31) 
were associated with type 1 diabetes mellitus. These cases were most frequently observed in adolescents and typically involved the pretibial region. Compared 
with these reports, our case is notable for the relatively early onset of NL, occurring within 3 years of diabetes diagnosis, and for the presence of multiple 
bilateral lesions (shins, thighs, and bilaterally on the dorsum of the foot), a presentation less commonly emphasised in paediatric series. This case underscores 
several important clinical features of NL in the setting of poorly controlled type 1 diabetes mellitus in childhood. 
The aetiology and pathophysiology of NL remain uncertain. Microangiopathy has been widely proposed as an underlying mechanism because of its higher 
frequency among patients with diabetes, particularly those requiring insulin; however, the contribution of glycaemic control to its development and progression 
remains controversial (13, 14). Several studies have suggested that glycaemic control has no significant effect on either the development of NL or the clinical 
progression of established lesions (8). Conversely, Cohen et al. (13) emphasised that NL often occurs in the context of poor metabolic control and proposed that 
achieving tighter glycaemic regulation may prevent its onset or lead to clinical improvement. In a study by De Silva et al. (4) involving 1,557 patients under 15 
years of age with type 1 diabetes mellitus, only one patient (0.06%) was identified with confirmed NL. These findings further highlight the rarity of NL in the 
paediatric diabetic population. In our patient, NL developed in the setting of persistent suboptimal metabolic control and recurrent ketoacidosis, yet without 
detectable microalbuminuria or retinopathy. This observation raises the possibility that cutaneous microangiopathic changes may, in some cases, precede 
clinically evident systemic microvascular complications. 
Histopathological evaluation strengthens diagnostic confidence. Diabetic dermopathy typically demonstrates superficial perivascular lymphocytic infiltrates, 
erythrocyte extravasation, and haemosiderin deposition, without dermal necrobiosis or palisading granulomatous inflammation. By contrast, our case showed 
characteristic necrobiotic collagen degeneration with palisading granulomatous inflammation, supporting a definitive diagnosis of NL. No well-formed sarcoidal 
granulomas were identified, further helping to exclude other granulomatous dermatoses. 
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Ulceration, sometimes accompanied by secondary infection, represents the most common complication and has been reported in approximately 25%–33% of 
cases (8). Malignant transformation of an ulcer is rare; however, it should be considered when an ulcer fails to heal despite appropriate conservative management 
(15). For this reason, a “watchful waiting” strategy may not be appropriate in the presence of persistent or progressive lesions, particularly in paediatric patients. 
Early recognition, appropriate dermatological evaluation, and close follow-up are essential to reduce the risk of ulceration and long-term complications. 
Moreover, Verrotti et al. (16) reported that children with diabetes and NL exhibited a significantly higher frequency of persistent microalbuminuria and 
retinopathy than those without NL. On the basis of these findings, the authors suggested that both paediatric and adult patients with NL may be at increased risk 
of developing diabetic microvascular complications, particularly nephropathy and retinopathy. Despite poor metabolic control, our patient exhibited neither 
retinopathy nor microalbuminuria. 
Management of NL remains challenging and frequently yields suboptimal outcomes (9, 10, 14). At present, there are no established paediatric-specific treatment 
guidelines for NL, and management strategies are largely informed by data derived from adult studies. A 2023 review compiled the reported therapeutic 
approaches for childhood-onset NL, which are summarised in Table 2. 
First-line therapy generally includes optimisation of glycaemic control and the use of topical or intralesional corticosteroids, while systemic and 
immunomodulatory agents have been described in refractory cases (17-21). In our patient, multiple topical, intralesional, and short-term systemic therapies did 
not result in significant regression; however, the lesions remained stable without ulceration during follow-up. 
From a practical endocrinology perspective, this case highlights the importance of multidisciplinary care, with close collaboration between paediatric 
endocrinology and dermatology teams. Structured adherence support, ongoing diabetes education, and optimisation of metabolic control—including 
consideration of diabetes technologies where appropriate—may be beneficial in patients with unstable glycaemic profiles. Routine diabetes follow-up should 
include careful inspection of the skin, particularly the pretibial region, because early dermatological findings may serve as a clinical indicator of microvascular 
vulnerability. Prompt referral to dermatology and regular surveillance are therefore recommended in children presenting with suspicious or persistent cutaneous 
lesions. 
Overall, this case contributes to the limited paediatric literature by documenting an early-onset, multifocal presentation of NL with detailed longitudinal 
metabolic data and histopathological confirmation. It reinforces the importance of early detection, multidisciplinary management, and vigilant monitoring for 
both cutaneous and systemic complications in children with type 1 diabetes. 
 
 
 
References  
1. Frohlich-Reiterer E, Elbarbary NS, Simmons K, Buckingham B, Humayun KN, Johannsen J, et al. ISPAD Clinical Practice Consensus Guidelines 
2022: Other complications and associated conditions in children and adolescents with type 1 diabetes. Pediatr Diabetes. 2022;23(8):1451-67. doi: 
10.1111/pedi.13445. PubMed PMID: 36537532. 
2. Sibbald C, Reid S, Alavi A. Necrobiosis Lipoidica. Dermatol Clin. 2015;33(3):343-60. doi: 10.1016/j.det.2015.03.003. PubMed PMID: 26143418. 
3. Imakado S, Satomi H, Iskikawa M, Iwata M, Tsubouchi Y, Otsuka F. Diffuse necrobiosis lipoidica diabeticorum associated with non-insulin 
dependent diabetes mellitus. Clin Exp Dermatol. 1998;23(6):271-3. doi: 10.1046/j.1365-2230.1998.00402.x. PubMed PMID: 10233624. 
4. De Silva BD, Schofield OM, Walker JD. The prevalence of necrobiosis lipoidica diabeticorum in children with type 1 diabetes. Br J Dermatol. 
1999;141(3):593-4. doi: 10.1046/j.1365-2133.1999.03081.x. PubMed PMID: 10583092. 
5. Erfurt-Berge C, Seitz AT, Rehse C, Wollina U, Schwede K, Renner R. Update on clinical and laboratory features in necrobiosis lipoidica: a 
retrospective multicentre study of 52 patients. Eur J Dermatol. 2012;22(6):770-5. doi: 10.1684/ejd.2012.1839. PubMed PMID: 23114030. 
6. Bello YM, Phillips TJ. Necrobiosis lipoidica. Indolent plaques may signal diabetes. Postgrad Med. 2001;109(3):93-4. doi: 
10.3810/pgm.2001.03.895. PubMed PMID: 11265368. 
7. O'Toole EA, Kennedy U, Nolan JJ, Young MM, Rogers S, Barnes L. Necrobiosis lipoidica: only a minority of patients have diabetes mellitus. Br J 
Dermatol. 1999;140(2):283-6. doi: 10.1046/j.1365-2133.1999.02663.x. PubMed PMID: 10233223. 
8. Hammami H, Youssef S, Jaber K, Dhaoui MR, Doss N. Perforating necrobiosis lipoidica in a girl with type 1 diabetes mellitus: a new case reported. 
Dermatol Online J. 2008;14(7):11. Epub 20080715. PubMed PMID: 18718195. 
9. Berman HS, Shabihkhani M, Hogeling M. Pediatric necrobiosis lipoidica: case report and review of the literature. Dermatol Online J. 2021;27(7). 
Epub 20210715. doi: 10.5070/D327754363. PubMed PMID: 34391328. 
10. Schiefer-Niederkorn A, Sadoghi B, Binder B. Necrobiosis lipoidica in childhood: a review of literature with emphasis on therapy. J Dtsch Dermatol 
Ges. 2023;21(10):1120-9. Epub 20230703. doi: 10.1111/ddg.15137. PubMed PMID: 37401158. 
11. Jockenhofer F, Kroger K, Klode J, Renner R, Erfurt-Berge C, Dissemond J. Cofactors and comorbidities of necrobiosis lipoidica: analysis of the 
German DRG data from 2012. J Dtsch Dermatol Ges. 2016;14(3):277-84. doi: 10.1111/ddg.12749. PubMed PMID: 26972191. 
12. Marchetti F, Gerarduzzi T, Longo F, Faleschini E, Ventura A, Tonini G. Maturity-onset diabetes of the young with necrobiosis lipoidica and 
granuloma annulare. Pediatr Dermatol. 2006;23(3):247-50. doi: 10.1111/j.1525-1470.2006.00227.x. PubMed PMID: 16780472. 
13. Cohen O, Yaniv R, Karasik A, Trau H. Necrobiosis lipoidica and diabetic control revisited. Med Hypotheses. 1996;46(4):348-50. doi: 
10.1016/s0306-9877(96)90184-x. PubMed PMID: 8733162. 
14. Ionescu C, Petca A, Dumitrascu MC, Petca RC, Ionescu Miron AI, Sandru F. The Intersection of Dermatological Dilemmas and Endocrinological 
Complexities: Understanding Necrobiosis Lipoidica-A Comprehensive Review. Biomedicines. 2024;12(2). Epub 20240201. doi: 
10.3390/biomedicines12020337. PubMed PMID: 38397939; PubMed Central PMCID: PMC10887100. 
15. Gudi VS, Campbell S, Gould DJ, Marshall R. Squamous cell carcinoma in an area of necrobiosis lipoidica diabeticorum: a case report. Clin Exp 
Dermatol. 2000;25(8):597-9. doi: 10.1046/j.1365-2230.2000.00715.x. PubMed PMID: 11167969. 
16. Verrotti A, Chiarelli F, Amerio P, Morgese G. Necrobiosis lipoidica diabeticorum in children and adolescents: a clue for underlying renal and retinal 
disease. Pediatr Dermatol. 1995;12(3):220-3. doi: 10.1111/j.1525-1470.1995.tb00162.x. PubMed PMID: 7501550. 
17. Blevins M. Atypical Ulcerative Necrobiosis Lipoidica Diabeticorum: A Case Study. Int J Low Extrem Wounds. 2023;22(1):185-9. Epub 20210320. 
doi: 10.1177/1534734621999269. PubMed PMID: 33745343. 
18. Basoulis D, Fragiadaki K, Tentolouris N, Sfikakis PP, Kokkinos A. Anti-TNFalpha treatment for recalcitrant ulcerative necrobiosis lipoidica 
diabeticorum: A case report and review of the literature. Metabolism. 2016;65(4):569-73. Epub 20160107. doi: 10.1016/j.metabol.2015.12.014. PubMed PMID: 
26975548. 
19. Eberle FC, Ghoreschi K, Hertl M. Fumaric acid esters in severe ulcerative necrobiosis lipoidica: a case report and evaluation of current therapies. 
Acta Derm Venereol. 2010;90(1):104-6. doi: 10.2340/00015555-0757. PubMed PMID: 20107745. 
20. Clayton TH, Harrison PV. Successful treatment of chronic ulcerated necrobiosis lipoidica with 0.1% topical tacrolimus ointment. Br J Dermatol. 
2005;152(3):581-2. doi: 10.1111/j.1365-2133.2005.06388.x. PubMed PMID: 15787840. 
21. Barbet-Massin MA, Rigalleau V, Blanco P, Mohammedi K, Poupon P, Belin E, et al. Remission of necrobiosis lipoidica diabeticorum with a JAK1/2 
inhibitor: A case report. Diabetes Metab. 2021;47(4):101143. Epub 20200122. doi: 10.1016/j.diabet.2020.01.001. PubMed PMID: 31981714. 
 
 

Table 1. Clinical timeline and disease course of the patient 

Age (years) of DM Event 
Clinical/Laboratory Details  
mean HbA1c (min-max) 

Diagnosis of T1DM 9.5 years old 
HbA1c: 11,8%, No DKA 
Coeliac screening :negative. 
Otoimmune thyroiditis: negative  

Year 1  
1 DKA episode  
Mean HbA1c  

pH: 7,1, HCO₃: 8,3 
12,2 % 

Year 2  
No DKA episode  
Mean HbA1c 

8,8 % (8,4-9,2) 

Year 3  
Onset of necrobiosis lipoidica 
2 DKA episode  
Mean HbA1c 

pH:7,2, HCO₃:17 
9,4% (7,3-11,5) 
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Year 4 
No DKA episode  
Mean HbA1c 

 
10% (8-11) 

Year 5 
No DKA episode  
Mean HbA1c 

 
9,8% (9-10,6) 

Year 6 
4  DKA episode  
Mean HbA1c 

pH: 7,0, HCO₃: 5 
pH: 7,1, HCO₃: 7 
pH: 7,1, HCO₃: 10 
pH: 7,1, HCO₃: 8,3 
%10,9 (10-11,8) 

Year 7 
3 DKA episode  
HbA1c 

pH: 7,2 HCO₃: 12 
pH: 7,2, HCO₃: 7 
pH: 7,2, HCO₃: 11 
11,3% (10,8-11,89 

Year 8  
3 DKA episode  
HbA1c 

pH: 7,0 HCO₃: 4,5 
pH: 7,2 HCO₃: 11 
pH: 7,0 HCO₃: 6 
12,9% (10,3-13,4) 

Year 9  
1 DKA episode  
Mean HbA1c 

pH: 7,0 HCO₃: 4 
10,4% 

Annual screening for  Retinopathy  Normal  
 Nephropathy  Normal  
 Neuropathy  Normal  
Annual screening for  Autoimmune thyroiditis Normal 
Annual screening for Celiac disease Normal 

 
 

Table 2. Suggested treatment algorithm for pediatric necrobiosis lipoidica. Treatment modification is recommended if no clinical response is observed within 
4 months (10) 

First-line topical 
Potent topical steroids (such as betamethasone or 
clobetasol) 1–2 x/d (+ occlusion) 

Ulcerations 
Application of medical dressings with anti-
inflammatory and wound healing properties (such 
as medical honey) (+ hyperbaric oxygenation for 
recalcitrant ulcerations) 

Second-line topical Tacrolimus 0.1% 1–2 x/d (+ occlusion) 
Third-line topical Topical PUVA Photodynamic therapy 
Systemic Treatment TNF-α inhibitors, systemic steroids; hydroxychloroquine, pentoxifylline; cyclosporine A 
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