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Abstract Background: Midline destructive lesions (MDLs) of the nose are a diagnostic dilemma due to an
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extensive differential diagnosis and vague presenting signs and symptoms. Etiologies may be
neoplastic, autoimmune, traumatic, infectious, or unknown.
Study Design: Case series and review of the literature were done.
Methods: Medical records of 8 patients presenting with an MDL were reviewed.
Results: Each patient received nasal endoscopy, computed tomography scan of the sinuses, laboratory
workup, culture (aerobes, anaerobes, fungus, and acid-fast bacilli), and biopsy with flow cytometry.
Laboratory tests included complete blood count, basic metabolic panel, erythrocyte sedimentation rate,
angiotensin-converting enzyme, antineutrophil antibodies, rheumatoid factor, anti-Ro and anti-La
antibodies, Epstein-Barr virus antibodies, coccidiomycosis serology, HIV antibodies, fluorescent
treponemal antibody absorption, classic antineutrophil cytoplasmic antibodies, perinuclear antineu-
trophil cytoplasmic antibody, proteinase 3, and myeloperoxidase. Choice of diagnostic study was
individualized for each patient. Two patients were diagnosed with natural killer/T-cell lymphoma,
2 were diagnosed with Wegener's granulomatosis, and 4 remained idiopathic, despite the extensive
workup. A diagnostic algorithm to aid in the approach to MDLs is presented.
Conclusions: The diagnosis of MDLs remains difficult but is aided by a systematic approach and
familiarity with multiple diagnostic techniques. It is imperative to take multiple tissue specimens from
various sites, send them fresh, and communicate suspicion of lymphoma. Despite diagnostic advances
and improved understanding of the diseases underlying MDLs, an etiology is often not identified.

© 2010 Elsevier Inc. All rights reserved.
1. Introduction

Midline destructive lesions (MDLs) of the face were first
reported in 1897 [1], but naming of MDLs started when
Stewart reported 10 cases of a chronic destructive midfacial
process in 1922. Later, Williams began to use the term
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lethal midline granuloma to describe a destructive process
of the nasal cavity of unknown etiology. Since that time, a
variety of terms have been used to describe MDLs
involving the nose and paranasal sinuses, including
idiopathic midline granuloma, idiopathic midline destruc-
tive disease (IMDD), midline nonhealing granuloma, lethal
midline granuloma, polymorphic reticulosis, and Stewart
syndrome, among others [2]. Common to all is the
ulcerative process that occurs in the nose characterized by
epithelium and cartilage loss with crusting that may result in
loss of nasal structure, support, and, ultimately, cosmetic
and functional deformity.

The diagnostic approach to MDLs of the nose poses a
difficult diagnostic dilemma. The variability of the
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underlying pathologic processes and nonspecific presenting
symptoms makes the diagnosis complex. Although serolo-
gic testing, immunophenotyping, and genetic testing
Table 1
Eight patients presenting with a MDL

Age (y)/sex History Physical examination

1: 42/female 1-y history of nasal and maxillary
pain and nasal crusting intermittent
joint pain

Saddle nose deformity
Gingivolabial-nasal fistula
Atrophic inferior turbinate

Periorbital edema Cartilaginous septal perfor
history of smoking Significant crusting

2: 49/female 3 y history of facial swelling,
congestion, drainage, pain, and
pressure

Erythema of lower two thi
ulceration of right nasal al
Destruction of cartilaginou

history of arthritis and smoking Granular-appearing mucop
mucosa
Gross destruction endonas

3: 63/male 2 y of recurrent severe epistaxis Ulcerated mucosa with mu
dischargeHyposmia
Septal perforationChronic hearing discomfort
Gross destruction of endon
structure

history of arthritis

Bilaterally dehiscent lamin
papyracea

4: 52/female Long history of congestion,
hyposmia, nasal drainage,
right facial pain and headache,
and episodic epistaxis

Anterior septal defect
Truncated right inferior tur
Granulation tissue

history of CRS, asthma,
atopic dermatitis

Diffuse edema

5: 60/male 3 wk of left-sided facial
erythema, swelling, and
congestion

Necrotic friable debris bet
septum and lateral nasal w

history of CRS and asthma
Diffuse fibrinous exudates

6: 34/female Postnasal drip/rhinorrhea Polypoid disease
Hyposmia Osteitic bone changes
Headaches and maxillary facial
pressure
Green nasal drainage
Lacy rash on extremities and
migratory arthralgias
history of CRS status post
FESS and asthma

7: 42/male 6 wk of progressive nasal
obstruction and facial pain
after septoplasty and FESS

Anterior septal perforation
Friable tissue overlying th
bilateral inferior and midd
turbinates
Erosion of the superior alv

8: 57/male Epistaxis Saddle nose deformity
Nasal crusting Nodularity of the septum a

inferior turbinates bilateralhistory of Crohn's disease

* IMDD, idiopathic midline destructive disease; NKTL, natural killer/T-cell lymphom
PR3, proteinase-3; WG, Wegener’s granulomatosis; ESR, erythrocyte sedimentat
endoscopic sinus surgery.
attribute most MDLs to Wegener's granulomatosis (WG)
or natural killer/T-cell–type non–Hodgkin's lymphoma
(NKTL) [2], the differential diagnosis at presentation
Pertinent diagnostic tests Diagnosis

CT: septal perforation IMDD
Laboratory tests: negative

s Culture: group C streptococci
ation Biopsy: focal areas of ulceration and

necrosis with squamous metaplasia
rds of nose
a

CT: diffuse inflammation WG

s septum
CXR: negative

urulent
Laboratory tests: cANCA+,
pANCA+, PR3-ANCA+

ally
Culture: Staphylococcus aureus,
Pseudomonas aeruginosa
Biopsy: chronic inflammatory
infiltrate

copurulent CT: septal perforation IMDD
CXR/CT chest: multiple calcified
lung nodules bilaterally

asal Laboratory tests: elevated ESR

a
Culture: S aureus
Biopsy: inflammation and
granulation
CT: diffuse mucosal thickening IMDD

binate Laboratory tests: ESR elevated,
anticardiolipin+
Biopsy: inflammation and granulation

ween the
all bilaterally

CT: ethmoidal soft tissue mass NKTL
Biopsy: necrosis, infiltrate of mostly
medium to large transformed lymphocytes
with irregular nuclear membranes visible
nucleoli. Frequent mitoses.
Flow cytometry: CD45−, CD34−,
CD56+, TIA1+, CD33−, cytoplasmic
CD3−, CD5−, CD8−
PET: multiple increased uptake sites
CT: moderate mucosal thickening and
opacification of the sinuses

WG

Laboratory tests: antineutrophil antibodies+,
cANCA+
Biopsy: necrotizing palisading granulomas

CT: septal defect and bilateral nasal cavity
opacification with erosion of the
inferior turbinate bones and
medial maxillary walls

NKTL
e
le

Biopsy: histopathology and flow
cytometry confirmed angiocentric
monomorphic T-cell infiltrate

eolus

CT: normal IMDD
nd
ly

Laboratory tests: ESR elevated
Biopsy: chronic inflammation, fibrosis,
focal necrosis

a; cANCA, classic antineutrophil cytoplasmic antibody; pANCA, peripheral;
ion rate; CXR, chest x-ray; CRS, chronic rhinosinusitis; FESS, functional
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remains extensive if systemic symptoms are absent. Herein,
we discuss 8 patients who presented with an MDL, we
review the current tools available for diagnosis, and we
present a diagnostic algorithm.

2. Case series

Institutional review board approval was obtained for
review of 8 consecutive patients who presented with various
undiagnosed MDLs during 2007. Each received nasal
endoscopy, computed tomography (CT) scan of the sinuses,
laboratory workup, culture, and biopsy with flow cytometry.
Laboratory testing included complete blood count, basic
metabolic panel, erythrocyte sedimentation rate (ESR),
angiotensin-converting enzyme (ACE), antineutrophil anti-
bodies, rheumatoid factor, anti-Ro and anti-La antibodies,
Epstein-Barr virus (EBV) antibodies, coccidiomycosis
serology, HIV antibodies, rapid plasma reagin, fluorescent
treponemal antibody absorption, classic antineutrophil
cytoplasmic antibodies (cANCAs), perinuclear antineutro-
phil cytoplasmic antibodies (pANCAs), proteinase 3 (PR3),
and myeloperoxidase (MPO). The spectrum of laboratory
studies used was individualized for each patient. Cultures
included aerobes, anaerobes, and fungi, and acid-fast bacilli.
Table 1 shows pertinent patient history and physical,
workup, and final diagnosis.
Table 2
Differential diagnosis of MDLs

Neoplastic Autoimmune

Non–Hodgkin's lymphoma WG
Adenoid cystic carcinoma Goodpasture's disease
Lymphomatoid granulomatosis⁎ Relapsing polychondritis
Squamous cell carcinoma CSS
Basal cell carcinoma Sjogren syndrome
Esthesioneuroblastoma Polyarteritis nodosa
Rhabdomyosarcoma Systemic lupus erythematos
Necrotizing sialometaplasia Behcet's disease

Allergic granulomatosis
Hypersensitivity angiitis
Mixed connective tissue dis

Infectious

Bacteria Fungi

Syphilis (Treponema pallidum) Aspergillosis (Aspergillus s
Tuberculosis (Mycobacterium tuberculosis) Zygomycosis (Conidiobolus
Leprosy (Mycobacterium leprae) Dematiaceous (Curvularia,
Rhinoscleroma (Klebsiella rhinoscleromatis) Rhinosporidiosis (Rhinospo
Actinomycosis (Actinomyces israelii) Sporotrichosis (Sporotrichu

Histoplasmosis (Histoplasm
Blastomycosis (Blastomyce
Coccidiomycosis (Coccoide

Other Unknown

Chronic renal disease Sarcoidosis
Inflammatory bowel disease Eosinophilic granuloma

IMDD

⁎ Also known as polymorphic reticulosis.
3. Discussion

The differential diagnosis of MDLs is broad, as seen in
Table 2, and isolated sinonasal presentations make the
diagnosis difficult. Common presenting symptoms include
chronic rhinosinusitis refractory to treatment and midline
lesions that distort or destroy normal sinonasal anatomy.
Patients may also experience nasal discharge, dryness,
epistaxis, obstruction, facial pain, and facial swelling.
Using appropriate history, physical examination, and diag-
nostic testing is essential in distinguishing between the
various etiologies.

A history of systemic symptoms such as fever, weight
loss, cough, and malaise, as well as a history of trauma, can
be rapidly ascertained. It should be noted that chronic
infection of the paranasal sinuses, which alters hemody-
namic status, may lead to reactive proliferation, microhe-
morrhages, and progressive granulomatous change without
an overt traumatic insult [3]. Table 3A displays common
historic clues that can help identify an etiology.

Eliciting a history of trauma is important in ruling out
certain etiologies. Giant cell granuloma is a benign lesion
arising from an inflammatory response after intraosseous
hemorrhage [3]. Cholesterol granuloma results from hemor-
rhage or trauma that leads to the precipitation of cholesterol
crystals and a resulting granulomatous reaction [4]. Lobular
Traumatic

Cocaine-induced midline granuloma
Intramucosal steroid use
Toxic agents
Postsurgical
Rhinotillexomania
Cholesterol granuloma

us Giant cell granuloma
Lobular capillary hemangioma

ease

Protozoa

pecies) Leishmaniasis (Leishmania species)
coronatus, Rhizopus oryzae) Brachycera (diptera)
Alternaria, Bipolaris)
ridiosis seeberi)
m schenckii)
a capsulatum)
s dermatitidis)
s immitis)
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capillary hemangioma may be due to traumatic insult and is
present in the nose in 29% of patients with lesions limited to
the nasal and oral mucosa [5].

Epidemiologic factors such as race, sex, and age may
point to specific pathologies. Sarcoidosis is most common in
African American females and presents in the third to fifth
decades [6]. Eosinophilic granuloma, a localized form of
Langerhans cell histiocytosis, typically presents in boys
younger than 10 years [7]. Natural killer/T-cell lymphoma is
more prominent in East Asians, especially Chinese, and, to a
lesser extent, South Americans, a geographic distribution
attributed to the prevalence of EBV, and the disease is more
common in middle-aged men [8,9].

Specific physical examination findings may suggest a
particular subset of disease processes. The examination may
be limited to mild crusting of the nasal cavity, or there may
be gross destruction of normal nasal anatomy. Significant
crusting, extensive ulceration of the septum, turbinates, and/
or lateral nasal wall, epistaxis, and fistula through the maxilla
or premaxillary soft tissue are common. If the structural
stability of the nose has been severely compromised, a
saddle nose deformity may be present. Table 3B lists several
disease processes and common physical examination
findings. Computed tomography of the nose and paranasal
sinuses is also important in helping to delineate the extent of
the disease and should be correlated with physical
examination findings.

Laboratory tests are necessary, as is the clinical judgment
to obtain ones which are most appropriate and cost-effective.
Initially, patients should have a blood sample sent for
complete blood count with differential to look for leukocy-
tosis suggestive of infection or eosinophilia suggestive of
Churg-Strauss syndrome (CSS); ESR suggestive of a
systemic inflammatory process; EBVantibody titers sugges-
tive of lymphomatoid granulomatosis, IMDD, or NKTL; and
indirect immunofluorescence (IF) to screen for WG. Other
potentially useful tests in appropriate patients include ACE
pointing to sarcoidosis, screening rapid plasma reagin and
venereal disease research laboratory tests and confirmatory
fluorescent treponemal antibody absorption tests for syphilis,
HIV enzyme-linked immunosorbent assay and confirmatory
Western blot, titers for anti–Sjogren syndrome A and B for
Sjogren syndrome, rheumatoid factor for rheumatoid
arthritis, and coccidiomycosis serology.

As mentioned, initial laboratory workup must include IF
for cANCA and pANCA to screen for WG. Confirmatory
tests should be carried out with the more specific enzyme-
linked immunosorbent assay targeted at PR3, which is
almost exclusively responsible for the cANCA pattern, and
MPO, which is one of the major constituents of the pANCA
pattern. Objective sensitivity, specificity, and reference
values vary with each laboratory because of subjectivity
and a lack of standardization [10]; nonetheless, the
preponderance of published data suggests that WG is 90%
to 95% cANCA positive with active generalized disease and
60% positive with disease localized to the respiratory tract.
Classic antineutrophil cytoplasmic antibody (ANCA) is
highly associated with PR3-ANCA positivity, which is
present in 80% to 90% of patients with WG. Approximately
5% to 20% of patients with WG are pANCA positive, which
is highly associated with MPO-ANCA [11].

Churg-Strauss syndrome may also be suspected based on
the results of cANCA and pANCA because two thirds of
patients with CSS present with nasal symptoms of polyps,
crusting, rhinitis, and occasional septal perforation [12]. The
condition may be suspected by positivity of either cANCA or
pANCA, although each of these is only approximately 50%
sensitive. Churg-Strauss syndrome also exhibits reactivity
with both PR3-ANCA and MPO-ANCA, although there is a
slight predilection for MPO-ANCA at about 35% to 50%
positivity [11].

Cocaine-induced MDLs should be considered despite a
reported negative history, and literature exists suggesting a role
for IF. One study revealed that human neutrophil elastase-
ANCAwas detectible in 36% to 84% of patients with cocaine-
induced lesions, and this test was more specific for cocaine
than for WG, microscopic angiitis, and normal controls [13].

Simple nasal cultures are also imperative in the differ-
entiation between etiologies of MDLs and should include
swabs in multiple locations of the abnormal tissues. Tissues
should be tested for aerobes, anaerobes, fungi, and acid-fast
bacilli, remembering that secondary infection is common.

Biopsy provides important diagnostic information by
allowing for histologic analysis, immunophenotyping, and
genetic studies. Obtaining an adequate biopsy is often
difficult because of necrosis of tissues and paucity of cells,
but improved yield is achieved if a scab is removed and the
biopsy specimen is taken from normal-appearing mucosa in
multiple locations [14]. Biopsies with negative findings may
require additional biopsies. With appropriate biopsy sam-
ples, certain organisms, inflammation, lymphocyte prolifera-
tion, and other characteristic findings can be assessed.
Hallmark histologic characteristics of certain etiologies
causing an MDL are listed in Table 4. Of note, elevated
ACE, suggesting sarcoidosis, should lead to the Kveim test,
a skin assay that involves dermal injection of a preparation of
sarcoid tissue followed by biopsy 4 to 6 weeks later.
Epithelioid follicles indicate a positive result, which is
observed in 86% of patients with nasal sarcoid [15].

In addition to characteristic histologic findings, biopsy
specimens serve as a triage for additional tests that might aid
the pathologist in diagnosis. In particular to NKTL, atypical
lymphocyte proliferation initially leads the pathologist to
immunophenotyping, namely, immunohistochemistry and
flow cytometry, which identifies specific cell differentiation
(CD) markers and other cell surface and intracellular
antigens. Immunophenotyping is the cornerstone of several
classification systems for leukemia and malignant lym-
phoma, and most lymphoma cases are diagnosed reliably by
morphology and immunophenotyping alone [16].

In general, immunohistochemistry requires less tissue
than flow cytometry and can use fresh or imbedded tissue,



able 4
istologic findings in MDLs

isease or syndrome Histologic findings

G Noncaseating granulomas, vasculitis, palisading
histiocytes, coagulation necrosis, typical PMNs

ymphomatoid
granulomatosis

Sheets of atypical PMNs

alignant lymphoma Sheets of atypical monomorphic lymphocytes
DD Sheets of typical PMNs

SS Palisading histiocytes, necrotizing giant cell
vasculitis, typical PMNs, interstitial granulomas,
and eosinophilia

oreign body
granuloma

Multinucleated giant cells

arcoidosis Noncaseating epithelioid granuloma—epithelioid
follicles after the Kveim test

osinophilic granuloma Infiltrate of eosinophils, lymphocytes, plasma
cells, and multinucleated giant cells

obular capillary
hemangioma

Circumscribed aggregates of capillaries arranged
in lobules

jogren syndrome Infiltration of lymphocytes, histiocytes or
plasma cells

hinoscleroma Vacuolated histiocytes (Mikulicz cells) with
intracellular bacilli

ctinomycosis Sulfur granules
yphilis Dense chronic inflammatory infiltrate with

abundant plasma cells on dark-filled microscopy

bbreviation: PMN, polymorphonuclear cell.

able 5
munophenotyped cells related to NKTLs

ell types Characteristic CD markers

cell Positive: CD2, CD3, CD5, CD45-ro
atural killer cell Positive: CD16, CD56
and natural killer cell Positive: cytotoxic granule-associated

RNA binding protein (TIA1)
KTL Positive: CD2, CD3 cytoplasmic, CD5,

CD45-ro, CD43, CD56, TIA1
Negative: CD3 membranous, CD5,
CD 16, CD57, betaF1, TCR-δ

Table 3
Suggestive history and physical examination findings in MDLs

A: Historic clue Suggested etiologies

Intranasal cocaine use Cocaine-induced granuloma
Intranasal steroid use Steroid-induced atrophy
Trauma Giant cell granuloma, cholesterol granuloma, or

lobular capillary hemangioma
Chromium salt or other

toxic substances
As evidenced by history

Fever, malaise, weight
loss

WG, sarcoidosis, chronic infection,
malignancy

Hematuria WG
Asthma CSS
Cough, hemoptysis WG, sarcoidosis, TB
Epidemiologic factors See text

B: Physical examination
finding

Suggested etiologies

Saddle nose deformity Sarcoidosis, WG, leprosy, syphilis, myiasis,⁎

relapsing polychondritis
Septal Perforation Sarcoidosis, WG, leprosy, syphilis, myiasis,⁎

IMDD, cocaine-induced granuloma,
leishmaniasis

Headache/facial pain Sarcoidosis, mucormycosis, aspergillosis,
IMDD, eosinophilic granuloma

Epistaxis IMDD, WG, rhinoscleroma, rhinosporidiosis,
lobular capillary hemangioma, mycobacteria,
cocaine abuse

Rhinorrhea Syphilis
Postnasal drip Sarcoidosis
Xerorhinia Sjogren syndrome
Autorhinectomy IMDD

Abbreviation: TB, tuberculosis.
⁎ Italicized etiologies often present with both saddle nose deformity

and septal perforation.
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but flow cytometry can assess for a greater number of
antigens if fresh tissue is available. See Table 5 for
characteristic CD markers pertinent to this discussion. In a
study by Ng et al [17], biopsies from 42 patients diagnosed
with angiocentric T-cell lymphoma and NKTL at a single
hospital in Singapore for a 10-year period found that 100%
expressed at least one T-cell marker and that 74% expressed
CD56. In addition to these antigens, EBV-infected cells,
common to both NKTL and lymphomatoid granulomatosis,
can be tested for the latent membrane protein [16].

Cytogenetic and molecular tests are able to confirm
clonality when there is a question of reactive or neoplastic
proliferation and to detect subsets of tumor types. Molecular
tests require less tissue because nucleic acids can be
extracted from tissues and amplified by polymerase chain
reaction. Molecular tests have been shown to have a higher
sensitivity [18] and can detect abnormalities often missed by
cytogenetics [16]. Although formalin-fixed specimens can
be used for cytogenetic testing, fresh specimens show higher
diagnostic yield [18].

Genetic studies involving NKTLs and other disease
processes show various detection rates, and future studies
may find new diagnostic targets; however, they often
identify only a subgroup of potentially causative mutations.
T
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Therefore, with lower penetrance of a given mutation, false
negatives are possible [19]. Nonetheless, EBV-infected cells
have shown T-cell receptor γ rearrangements in 75% to
100% of cases of angiocentric T-cell lymphoma and NKTL
[17], and the EBV genome and its transcript, EBER, can be
detected in NKTL and lymphomatoid granulomatosis
[17,20,21]. Other NKTL abnormalities, such as p53 muta-
tions [22], missense mutations of c-kit [23], and amplifica-
tion of T-bet [24], as well as immunoglobulin heavy chain
gene rearrangements in lymphomatoid granulomatosis [25],
have been observed; yet, their diagnostic and/or prognostic
use requires further study.

In the current series of 8 patients presenting with anMDL,
the average age was 49.9, and the ratio of male to female was
1:1. Two patients (25%) were diagnosed with NKTL and
were male, whereas 2 patients (25%) were diagnosed with
WG and were female. Natural killer/T-cell lymphoma was
diagnosed in 2 patients. In the final 4 patients (50%),
T
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Fig. 1. The algorithm to aid in the systematic approach to MDLs.
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extensive workup, including multiple biopsies from several
sites and flow cytometry, failed to yield a definitive etiology,
resulting in the diagnosis of IMDD. Of these patients, 2 were
male and 2 were female. Paramount to diagnosis of an MDL
is a systematic approach starting with history and physical
examination, as well as familiarity of available diagnostic
techniques. Fig. 1 represents an algorithm to aid in the
systematic approach to MDLs.
4. Conclusion

The diagnoses underlying MDLs are difficult to identify.
Appropriate use of diagnostic tests can accelerate the
diagnostic process and, ultimately, allow a decrease in time
required to initiate treatment. When lymphoma is a clinical
consideration, it is imperative to send as much fresh tissue as
possible from multiple locations to the pathology laboratory
and to clearly communicate clinical suspicion of lymphoma.
In addition, subsequent biopsy due to negative findings is
often required. Future diagnostic studies exploring common
and uncommon etiologies presenting as MDLs may identify
more sensitive and specific diagnostic techniques and new
patterns of disease.

References

[1] McBride P. Photographs of a case of rapid destruction of the nose and
face, 1897. J Laryngol Otol 1991;105:1120.

[2] Borges A, Fink J, Villablanca P, et al. Midline destructive lesions of the
sinonasal tract: simplified terminology based on histopathologic
criteria. Am J Neuroradiol 2000;21:331-6.

[3] Arda HN, Karakus MF, OzcanM, et al. Giant cell reparative granuloma
originating from the ethmoid sinus. Int J Pediatr Otorhinolaryngol
2003;67:83-7.
[4] Milton CM, Bickerton RC. A review of maxillary sinus cholesterol
granuloma. Br J Oral Maxillofac Surg 1986;24:293-9.

[5] Karagama YG, Howarth K, Steel PRM, et al. Lobular capillary
haemangioma of the nasal vestibule: a rare entity. Int J Pediatr
Otorhinolarngol 2002;66:71-5.

[6] Creston JE, Dibble PA. Nasal sarcoidosis. Arch Otolaryngol 1961;74:
210-8.

[7] Harrison DFN, Lund VJ. Tumours of the upper jaw. London:
Churchill-Livingston; 1993.

[8] Savage KJ, Chhanabhai M, Gascoyne RD, et al. Characterization of
peripheral T-cell lymphomas in a single North American institution by
the WHO classification. Ann Oncol 2004;15:1467-75.

[9] Mendenhall WM, Olivier KR, Lynch JW, et al. Lethal midline
granuloma-nasal natural killer/T-cell lymphoma. Am J Clin Oncol
2006;29:202-6.

[10] Hagen EC, Andrassy K, Csernok E, et al. Development and
standardization of solid phase assays for the detection of anti-
neutrophil cytoplasmic antibodies (ANCA). A report on the second
phase of an international cooperative study on the standardization of
ANCA assays. J Immunol Methods 1996;196:1.

[11] Hoffman GS, Specks U. Antineutrophil cytoplasmic antibodies.
Arthritis Rheum 1998;41:1521.

[12] Olsen KD, Neel B, DeRemes RA, et al. Nasal manifestations of allergic
granulomatosis and angiitis (Churg-Strauss syndrome). Otolaryngol
Head Neck Surg 1980;88:85-9.

[13] Wiesner O, Russell KA, Lee AS, et al. Antineutrophil cytoplasmic
antibodies reacting with human neutrophil elastase as a diagnostic
marker for cocaine-induced midline destructive lesions but not
autoimmune vasculitis. Arthritis Rheum 2004;50:2954-65.

[14] Pickens JP, Modica L. Current concepts of the lethal midline
granuloma syndrome. Otolaryngol Head Neck Surg 1989;100:623-30.

[15] Wilson R, Lund V, Sweatman M, et al. Upper respiratory tract
involvement in sarcoidosis and its management. Eur Respir J 1988;1:
269-72.

[16] Arber DA. Molecular diagnostic approach to non–Hodgkin's lym-
phoma. J Mol Diagn 2000;2:178-90.

[17] Ng SB, Lai KW, Murugaya S, et al. Nasal-type extranodal natural
killer/T-cell lymphomas: a clinicopathologic and genotypic study of 42
cases in Singapore. Mod Pathol 2004;17:1097-107.

[18] Hill DA, O'Sullivan MJ, Zhu X, et al. Practical application of molecular
genetic testing as an aid to the surgical pathologic diagnosis of sarcomas:
a prospective study. Am J Surg Pathol 2003;27:414-415, 965-77.

[19] Burke W. Genetic testing. N Engl J Med 2002;347:1867-75.
[20] Chan JKC, Yip TTC, Tsang WYW, et al. Detection of Epstein-Barr

viral RNA in malignant lymphomas of the upper aerodigestive tract.
Am J Surg Pathol 1994;18:938-46.

[21] Weiss LM, Gaffey MJ, Chen YY, et al. Frequency of Epstein-Barr viral
DNA in “western” sinonasal and Waldeyer's ring non–Hodgkin's
lymphomas. Am J Surg Pathol 1992;16:156-62.

[22] Li T, Hongyo T, Aozasa K, et al. Mutations of the p53 gene in nasal
NK/T-cell lymphoma. Lab Invest 2000;80:493-9.

[23] Hongyo T, Li T, Syaifudin M, et al. Specific c-kin mutations in
sinonasal natural killer/T-cell lymphoma in China and Japan. Cancer
Res 2000;60:2345-7.

[24] Ye Y, Li T, Zhang B, et al. Amplification and specific expression of
T-bet gene in nasal NK/T-cell lymphoma. Leuk Lymphoma 2007;48:
168-73.

[25] Guinee D, Jaffe E, Kingma D, et al. Pulmonary lymphomatoid
granulomatosis. Evidence for a proliferation of Epstein-Barr virus
infected B-lymphocytes with a prominent T-cell component and
vasculitis. Am J Surg Pathol 1994;18:753-64.


	The dilemma of midline destructive lesions: a case series and �diagnostic review
	Introduction
	Case series
	Discussion
	Conclusion
	References




