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Abstract
Introduction: Histologic vasculitis must be interpreted with caution, as there is considerable overlap in its clinical, histologic and immunologic 
presentations. 
Case report: A 42 year old woman presented with an plaque on the buttock that was tender to palpation, and had been present for six weeks. 
Physical examination revealed a large, erythematous plaque with focal areas of atrophy, pigmentation, small crusts, and small blisters. Skin 
biopsies for routine histology, direct immunofluorescence and immunohistochemical examination were taken.
Methods: Skin biopsies for hematoxylin and eosin (H&E) examination, as well as for direct immunofluorescence, indirect immunofluorescence 
and immunohistochemistry studies were performed. 
Results: Examination of the tissue sections demonstrated an inflammatory process involving capillaries and small blood vessels within the 
dermis and panniculitic adipose tissue. Focal extravasation of red blood cells into the dermal interstitial tissue was also observed. A mild, 
focal, lobular panniculitis was also present. Direct immunofluorescence and immunohistochemistry demonstrated deposits of several 
antibodies on vessels throughout the dermis. In addition, anti-neutrophilic cytoplasmic antibodies and neutrophil extracellular traps were 
identified.
Conclusions: Few vasculitic processes have pathognomonic histologic findings. Often, the dermatopathologist and clinician must work 
together, combining clinical, histologic and other laboratory data to determine the nature of the primary disease process. In our case, a 
diagnosis of vasculitis with autoimmune overlapping auoimmune syndromes represented the consensus diagnostic conclusion.
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Introduction
Clinical and histopathologic examination may offer some 

clues as to the pathogenesis of a vasculitis [1,2]. However, it 
is frequent to encounter a patient presenting some features 
of a syndrome, but lacking adequate features to establish 
a specific diagnosis [2]. A diagnosis of mixed connective 
tissue disease (MCTD) is considered when a patient presents 
selected combined features of lupus, scleroderma and 
myositis [2]. In MCTD, patients may initially present with 
predominantly lupus-like symptoms. Later, these patients 

may evolve and present scleroderma-like features. In the 
diagnosis of MCTD, a specific autoantibody pattern is 
sought featuring a positive antinuclear antibody (ANA) and 
positive ribonucleoproteins (RNPs) with a negative Smith 
(Sm) antibody [2].

Case report
A 42-year-old female presented complaining of a tender, 

large plaque on the right buttock that has been present for 
six weeks.  
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On physical examination, the right buttock and superior 
lateral thigh revealed a large, edematous, erythematous 
area with focal hyperpigmentation, inflamed crusts, small 
bullae and atrophy. The lesion was tender to touch and 
indurated. The patient described occasional “shooting 
pains” in the area of the plaque Skin biopsies were taken 
for hematoxylin and eosin (H&E) analysis. Biopsies for 
direct immunofluorescence (DIF) and immunohistochemisty 
(IHC) studies were also obtained. The patient was treated 
with delayed release Diclofenac sodium for one month, 
and a tapering course of prednisone. The patient did not 
improve significantly on this regimen, but colchicine was 
then given with clinical improvement. Notably, upon clinical 
improvement her N-traps and c-ANCAs disappeared.

Methods
Hematoxylin and eosin (H&E) stained sections and 

direct immunofluorescence (DIF) slides were prepared as 
previously described [2,3]. For DIF, multiple frozen section 
sets were cut at four microns thickness. DIF was then 
performed utilizing monoclonal immunoreactants to IgG, 
IgA, IgM, IgD, IgE, Complement/C1q, Complement/C3, 
Complement/C4, albumin and fibrinogen (all from Dako, 
Carpinteria, California, USA). 
Immunohistochemistry (IHC) was performed as previously 
described [2,3]. For the IHC studies, we utilized antibodies 
to IgG, IgA, IgM, IgD, IgE, Complement/C1q, Complement/
C3c, Complement/C3d, fibrinogen, albumin, kappa light 
chains, lambda light chains, CD45, CD68, myeloproxidase, 
Complement/C5-9/MAC, HLA-DPDQDR, thrombomodulin, 
vimentin, ribonucleoprotein (RNP) and vascular endothelial 
growth factor (VEGF).

Serologic testing: All ANAs, ANCAs and renal tests 
were within normal limits, but the patient had already 
completed a tapering course of prednisone. The H&E, DIF 
and the IHC studies were performed before initiation of 
immunosuppresive therapy.

Results
Microscopic examination:   
Examination of the H&E stained tissue sections demonstrated 
a mild inflammatory process involving capillaries and 
small blood vessels within the dermis and subcutaneous 
panniculus. No fibrinoid changes were identified within 
blood vessel walls, and minimal leukocytoclastic debris was 
appreciated. Focal extravasation of red blood cells into the 
dermal interstitial tissue was observed. No granulomatous 
inflammation was present (Fig. 1, 2).
DIF studies demonstrated strong staining with FITC 
conjugated Complement/C3, C1q, IgD, IgG and fibrinogen 
in blood vessels at all levels of the dermis and panniculus. In 
addition, FITC conjugated IgA, albumin and IgG antibodies 
were positive for neutrophil extracellular traps (N-Traps). 
Anti-neutrophil cytoplasmic antibodies (c-ANCAs), were 
positive with FITC conjugated IgM and Complement/C3 
antibodies. IgE was positive in a shaggy, linear pattern along 
the basement membrane zone. IHC studies revealed strong 
positivity with anti-human IgG, IgM, IgG, Complement/
C1q, and fibrinogen around the dermal blood vessels. IgA 
clearly colocalized with the N-Traps when utilizing the 
myeloperoxidase stain. Significantly, CD68 staining was 

negative in the N-Trap areas. Complement/C5-9/MAC and 
HLA-DPDQDR were strongly localized around all vessels 
throughout the dermis and panniculus (Fig. 1, 2). Ribosomal 
nucleoprotein (RNP) was positive on the upper layer of the 
epidermis, within sebaceous glands and in many small vessels 
of the dermis. Vimentin showed compartmentalization 
around dermal blood vessels and around dermal appendageal 
structures.

Discussion
The constellation of clinical, histologic and 

immunofluorescence features is best characterized as an 
overlap syndrome with features of lupus erythematosus 
and scleroderma and including histologic vasculitis and 
panniculitis [1,4,5]. The histologic findings of small and 
medium sized vessel vasculitis in association with an 
early lobular panniculitis support this diagnostic concept; 
however, some of the observed immunoreactivity did not 
support our diagnosis, including shaggy deposits of IgE at 
the BMZ. The clinical etiology of the vasculitis was not 
certain, given the histologic features present. No histologic 
granulomatous inflammation was present, although we did 
consider a differential diagnosis of granulomatosis with 
polyangiitis (Wegener’s syndrome), previously documented 
as a neutrophilic vasculitis that can feature N-traps and 
c-ANCAs [5-8]. Our DIF findings of IgA positivity warranted 
a review of the patient’s renal function, which was within 
normal limits. Previous ANA and ANCA studies were also 
within normal limits; however, these studies were performed 
when the patient had received therapeutic systemic steroids 
for several months. In contradistinction, our DIF studies 
were performed when the patient had not received recent 
immunosuppressive therapy, and the c-ANCA and N-trap 
studies were positive at that time. 
Neutrophils constitute a first line of defense against many 
infectious agents. When attempting to eliminate pathogens, 
neutrophils release neutrophil extracellular traps (N-traps), 
chromatin fibers coated with antimicrobial proteins. 
N-traps trap and destroy pathogens very efficiently, thereby 
minimizing tissue damage [4,6-8]. Further, N-traps modulate 
inflammatory responses by activating plasmacytoid dendritic 
cells. In addition, one study demonstrated that N-traps 
released by human neutrophils can directly prime T cells 
by reducing their activation threshold. N-trap-mediated 
T cell activation thus augments a documented array of 
neutrophil functions, and demonstrates a novel link between 
innate and adaptive immune responses [7]. In our case, we 
further document associated T cells and N-traps in the same 
autoimmune process.
Regarding our observed shaggy pattern IgE anti–BMZ 
autoantibodies, we could not find any previous report of a 
vasculitic process demonstrating this specific pattern. IgE 
anti-BMZ antibodies may present in bullous pemphigoid in 
a linear pattern, but would not be expected to demonstrate 
the overall pattern of IgE in a lupus band [9]. The clinical 
and pathological significance of our finding remains 
uncertain. In conclusion, very few vasculitic processes 
have pathognomonic histologic findings; thus, often the 
dermatopathologist and clinician must combine clinical, 
histological, and laboratory data to determine the nature of 
the primary disease process.
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Figure 1. a. Clinical lesions on the buttock featuring large plaques, with focal hyperpigmented, erythematous and atrophic areas. 
b. DIF demonstrating FITC conjugated IgA N-traps being extruded through the corneal layer of the skin (green/white staining; 
white arrow). c. DIF demonstrating N-traps within dermal blood vessels (white staining; red arrows). d. IHC demonstrating 
N-traps, highlighted by positive staining against myeloperoxidase (brown staining; red arrows). e. IHC demonstrating N-traps, 
highlighted by positive staining for IgA (brown staining; red arrows). f. DIF demonstrating IgM positivity around dermal sweat 
glands (white/greenish staining; white arrows). g. H&E, demonstrating the inflammatory infiltrate around dermal blood vessels 
and focal dermal sclerodermoid areas. h. DIF demonstrating IgE shaggy deposits at the BMZ (green staining; white arrow). i. IHC 
demonstrating positive staining of fibrinogen around dermal blood vessels.



Figure 2. a. Focal H&E sclerodermoid histologic alterations in the dermis (100x). b. Demonstrates the H&E inflammatory process 
involving capillaries and small blood vessels of the dermis (200x). c. IHC demonstrating Complement/C3 positive staining around 
dermal blood vessels (10x), and in. d. at higher magnification (400x) (brown staining; red arrows). e. and f. DIF of FITC conjugated 
IgA in. e. and albumin in f, demonstrating positive staining against dermal blood vessels (green/white staining; white arrows). g. 
Positive IHC staining with CD45 of cells around dermal blood vessels (brown staining; red arrow). h. Positive IHC staining with 
HLA-DPDQDR around the dermal blood vessels (brown staining; red arrows). i. Positive IHC staining with the Complement/
MAC/C5-B9 complex around dermal blood vessels (brown staining; red arrow). 
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