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Sir,
Neurofibromatoses are a group of hereditary disorders, 
characterized by an autosomal dominant pattern of inheritance. 
The most common variant is neurofibromatosis type 1 (90%), 
which affects one in every 3500 individuals. Neurofibroma is the 
cutaneous hallmark of neurofibromatosis type 1. This tumor is 
often accompanied by café‑au‑lait macules, axillary freckling, 
Lisch nodules of the iris and bone lesions and these patients are 
predisposed to develop malignancies. Neurofibromatosis type 1 
is caused by mutation of the NF1 gene which is located on 
chromosome 17q11.2 and contains sixty exons; it also spans more 
than 300 kb of genomic deoxyribonucleic acid.1 Neurofibromin, 
which is encoded by NF1 gene is a large protein (with 2818 amino 

acids) expressed in all cells and is particularly expressed at a 
high level in neurons, Schwann cells, glial cells and leukocytes. 
NF1 gene mutation leads to haploinsufficiency of neurofibromin 
thereby resulting in increased risk of benign or malignant 
neoplasms.2

Two patients in one pedigree were clinically diagnosed with 
neurofibromatosis type 1 at Xuanwu Hospital, Capital Medical 
University, China. The proband was a 17‑year‑old boy born with 
four large café‑au‑lait macules on his waist and buttocks. He 
gradually developed other café‑au‑lait macules on his trunk which 
increased in size from 1 cm × 2 cm to 23 cm × 14 cm. At the age 
of 10, a tender mass was found on the dorsum of his left foot. This 

Figure 1: Neurofibroma seen on the dorsum of the left foot in the proband
Figure 2: Multiple café‑au‑lait macules and neurofibromas on the mother’s 
back
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mass was resected twice, but recurred. The recurrent mass had a 
diameter of 4 cm [Figure 1]. Histopathological features of the lesion 
were consistent with neurofibroma.

The second patient was the boy’s mother who was 53 years old. She 
was born with a large café‑au‑lait macule on her back. With age, she 
developed multiple subcutaneous neurofibromas and an increased 
number of café‑au‑lait macules all over her body [Figure 2]. She 
had had mild dyspnoea and chest pain 40 years back, which on 
evaluation, was attributed to a mediastinal mass compressing 
the left lung. Histopathology of the resected tumour revealed 
a neurofibroma. No abnormality was found on ophthalmologic 
examination or magnetic resonance imaging (MRI) of the central 
nervous system.

This study was approved by the Ethical Committee of Xuanwu 
Hospital, Capital Medical University. We collected 5 ml of 
peripheral blood from each patient for genomic deoxyribonucleic 
acid extraction. All exons and exon/intron boundaries of 
the NF1 gene were amplified by polymerase chain reaction. 
Deoxyribonucleic acid samples from 100 controls with a 
normal phenotype were screened for novel NF1 mutations to 
exclude the possibility of polymorphism. After comparing the 
sequence with the reference complementary deoxyribonucleic 
acid (accession number NM_000267.3 in GenBank), we identified 
the mutations. A novel heterozygous frameshift mutation (c. 
3236_3240dupTTCTA) in exon 25 of the NF1 gene mutation 
was identified in both the boy and his mother [Figure 3]. This 
germline mutation produced a premature stop codon and resulted 
in a truncated protein instead of the full‑length neurofibromin. 
No mutants were identified among the 100 normal control 
subjects. Hence, this novel germline mutation was probably the 
disease‑causing mutation.

Neurofibromatosis type 1 is a complex hereditary neurocutaneous 
syndrome caused by mutations in the NF1 gene, one of 
the largest genes in the human genome. The NF1 gene has 
significantly high mutation rates caused by the large number of 
coding exons and mutational heterogeneity. To date, more than 
1000 mutations of several types have been reported including 
chromosomal abnormalities, insertions, point mutations, 
deletions, stop mutations, 3’‑untranslated region mutations 
and splicing mutations.3 The novel frameshift mutation we 
detected significantly affected the function of the NF1 gene 
and resulted in an early termination of protein synthesis. 
In eukaryotes, nonsense‑mediated decay is a surveillance 
mechanism observed for premature termination of translation. 
In this pathway, premature termination promotes the recruitment 
of a set of factors that degrade messenger ribonucleic acids 
undergoing this process.4 As a result, the truncated proteins 
would not be synthesised. Both these factors may have played 

a role in the occurrence of the disease. The limitation of our 
study is that the truncated neurofibromin was not verified on a 
protein level; hence it is not fully proved whether the disease 
is caused by the frameshift mutation. The clinical presentation 
of neurofibromatosis type 1 is highly heterogeneous, ranging 
from the cutaneous manifestations alone to a number of medical 
complications. In this study, two patients had the same genotype 
but their phenotypes were different. It has been suggested that 
feature‑specific modifier genes unlinked to the neurofibromatosis 
type 1 locus, epigenetic alterations or environmental factors may 
contribute to such variable expression.5

In conclusion, the c. 3236_3240dupTTCTA mutation in NF1 
gene appears to be the cause of neurofibromatosis type 1 in 
this pedigree. This study adds a novel mutation to the spectrum 
of NF1 mutations and provides probable evidence that the 
loss or diminished function of the neurofibromin leads to 
neurofibromatosis type 1.
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Sir,
Necrobiosis lipoidica is a chronic granulomatous disease typically 
associated with diabetes mellitus. We report a case of necrobiosis 
lipoidica occurring in a surgical scar in a non‑diabetic patient. We 
found only nine previous reports of necrobiosis lipoidica appearing 
after trauma or in surgical scars, as a manifestation of Type III 
Koebner phenomenon. Most of these were in diabetic patients 
[Table 1]. 

A healthy 47‑year‑old man presented with a 22‑year history of an 
atrophic erythematous plaque with ulceration, telangiectasia and 
crusting on his left elbow [Figure 1a]. The patient had undergone a 
surgical procedure for an infundibular cyst in that region when he was 
25 years old. Two months later, he developed an atrophic ulcerated 
plaque at the site which was considered a complication of surgery. 
He subsequently experienced numerous episodes of supposed 
infections. Thus, the entire plaque was excised and reconstructed 
with a local flap. About 8 months later, the lesions reappeared on 
the flap. Numerous biopsies were performed subsequently and 
were reported as granulomatous reaction, granuloma annulare 
and rheumatoid nodule. Besides this, repeated tissue cultures for 
fungi, bacteria and mycobacteria were performed with negative 
results. Radiological tests showed no bone or joint pathology. 
Hypersensitivity to suture materials was ruled out after doing the 
standard epidermal “as is” application of the suture material used on 
the elbow on the back of our patient.

As there was no improvement and no definitive diagnosis, all 
biopsies were reviewed together. The scanner view of the latest 

biopsy showed a “sandwich” appearance with the presence of 
necrobiotic palisading granulomas. These granulomas were 
composed of epithelioid histiocytes surrounded by lymphocytes and 
some plasma cells, alternating with horizontal bands of fibrosis and 
areas of degenerated collagen bundles. The lesion involved the deep 
reticular dermis and extended into the subcutis [Figure 2]. On the 
basis of the clinical features and the histopathologic findings, we 
made a diagnosis of necrobiosis lipoidica arising in a surgical scar, 
as a manifestation of Wolf’s isotopic response and began treatment 
with cyclosporine, 3 mg/kg/day. One month after starting treatment, 
the patient reported improvement with better mobility of the elbow 
and healing of the ulcer [Figure 1b].

The main histopathologic differential diagnosis in this case is 
subcutaneous granuloma annulare. Although there was some mucin 
deposition in the center of the areas of degenerated collagen the 
extensive fibrosis, the alternating horizontal bands of degenerated 
collagen and fibrosis as well as the presence of small granulomas 
composed of epithelioid histiocytes surrounded by plasma cells 
favored necrobiosis lipoidica rather than subcutaneous granuloma 
annulare.

Weiss et al.1 included necrobiosis lipoidica in the Category 
III of “diseases that may occasionally present as Koebner’s 
phenomenon,” after trauma or surgery. In 1978, Shall reported 
a case of necrobiosis lipoidica developing within surgical scars 
following cholecystectomy and tubal ligation, in a diabetic 
woman.2 He postulated that reduced resistance of connective and 
vascular tissue in scars triggers inflammatory and granulomatous 

Necrobiosis lipoidica developing within a surgical scar in 
a non‑diabetic patient: Type III Koebner phenomenon 
(isomorphic response), Wolf ’s isotopic response or Ruocco’s 
immunocompromised cutaneous district?
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