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Summary 

Purpose: Review of the literature concerning cocaine induced midline destructive lesions (CIMDL). 

Methods: We reviewed the English literature regarding CIMDL involving the nose and its surrounding structures. The review is 

based on a search of the US National Library of Medicine (PubMed) online database from January 1st, 1982 to March 31st, 2013.

Results: CIMDL is a pathology that mimics systemic diseases with positive anti-neutrophil cytoplasmic antibodies (ANCA). The 

prevalence of CIMDL is considered to be about 4.8% among cocaine users. Clinical manifestations include hyposmia, facial pain, 

crusting, ulcers, nasal septal perforation, palatal perforation, sinus wall destruction, orbital erosion and damage of the anterior 

skull base. The presence of ANCA directed against human neutrophil elastase (HNE) is the most distinguishing feature of CIMDL. 

Toxicological tests, indirect immunofluorescence microscopy, antigen specific solid assay testing, histopathological analysis, 

apoptosis assay and MRI imaging concur in the clinical identification of CIMDL. The pathogenesis of CIMDL is poorly understood 

and implicates inflammatory, infective, proapoptotic and autoimmune mechanisms. 

Conclusion: CIMDL must be readily recognized by clinicians to provide appropriate treatment. Immunosuppressive therapy has 

no role in the treatment of CIMDL. Only abstinence can interrupt the progression of the disease.
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Introduction

The association of cocaine with rhinological practice dates back 

to the 19th century, when the uniquely combined anaesthetic 

and vasoconstrictive properties of cocaine were discovered (1). 

Along with the practical advantages of intranasal medical use of 

cocaine came the drawbacks of intranasal cocaine use, namely 

systemic side effects and addiction (2). Nowadays, cocaine is one 

of the most trafficked illicit drugs in the world (3). The majority of 

European cocaine consumers (65%) report intranasal inhalation 

(“snorting” or “sniffing”) of cocaine crystals as the main route of 

administration (4). The nose, as a consequence, is often routinely 

exposed to the detrimental effects of cocaine and adverse ef-

fects on the nasal tract are frequent (5). 

Cocaine induced midline destructive lesions

Cocaine induced midline destructive lesion (CIMDL) is a patho-

logy that mimics systemic diseases with positive anti-neutrophil 

cytoplasmic antibodies (ANCA), radiographical abnormalities of 

mid-facial structures and evident histopathological alterations 
(6).  Prevalence of CIMDL is unknown but data from the United 

States Department of Health and Human Services indicate that 

the prevalence of nasal isolated septal perforation, the most 

common clinical presentation of CIMDL among habitual cocaine 

abusers (7), is about 4.8% (8). 

We reviewed the English literature regarding CIMDL involving 

the nose and its surrounding structures. The review is based on 
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a search of the US National Library of Medicine (PubMed) online 

database from January 1st, 1982 to March 31st, 2013. The search 

was based on the following keywords: “cocaine nose”, “cocaine 

sinus”, “cocaine palate”, “cocaine orbit”, “cocaine nasolacrimal”, 

“cocaine eye”, “cocaine lesion” and “cocaine review”. The num-

ber of papers documenting cases of CIMDL and the number 

of affected patients described are reported in Table 1. For each 

publication we analyzed clinical, histopathological, serological 

and radiological findings, therapies and outcomes. We then 

summarized the information in a Table, which is available in this 

issue as a supplementary Table online (http://www.rhinology-

journal.com). 

Clinical presentation

 Individuals affected by CIMDL usually present non-specific 

signs and symptoms that are shared with other systemic 

diseases such as infections, neoplasms and autoimmune or 

granulomatous diseases (6). Fever, malaise weight loss, arthralgia 

or myalgias are usually absent in CIMDL patients, indicating 

non-systemic disease (9). The main complaints are usually chronic 

nasal obstruction, hyposmia, epistaxis and severe facial pain (6,7).

Common findings include nasal septal perforation, diffuse 

necrotizing ulcerative lesions, and crusting (Figure 1b) (7,10-68). 

Complete or near total loss of the nasal septum (Figures 1b, 2c, 

2d, 3b and 3d) was described in 23 cases (7,13,15,17,20-23,25,28-31,34,37,

39,41,45,47,48,64,66,67) and 13 of these patients also presented nasal 

deformity (Figure 2a), saddle nose or loss of nasal projection (7,13,

15,17,28,30,39,41,47,48,58,63,67). 

External cutaneous ulcers of the nose and surrounding areas 

are also described and involve the subnasal sulcus and philtrum 

(Figure 4a) (20,32,39,41,49), the nostril tip and the nasal soft triangle (59).

External facial or nasal erosion has been observed in the 

columellar area (Figure 4b and 5a) (39,41,67,69) and in the area of 

the upper lip, premaxillary soft tissues and alar nasal cartilage 

(Figure 3a) (41). Other described features are upper lip swelling 

and phymatoid enlargement of the nose (62) and crack-cocaine 

associated acute necrosis of the nose and upper lip, with necro-

tizing infection of the subcutaneous soft tissue of the cheeks, 

forehead and temporal region (70). 

Centrifugal internal extension of the lesions and erosion of mid-

dle and superior turbinates occur in more severe cases (7), and 

are often reported (7,15,16,21,23,25,29,31,32,34,41,45,63). Further expansion of 

CIMDL can involve the lateral wall (23,29,34,41,45,57,61,64,66,71,72,73) or the 

floor of the nasal cavity causing hard and soft palate perfo-

rations (Figure 1a, 1b, 3b and 3c), documented in 35 reports, 

that can give rise to dysphagia, rhinolalia and oro-nasal reflux 
(7,14,15,21,25,26,28-30,33,36-39,40,41,45,47,48,51-53,55,60,63,68,69,74,75,76-82). Symptoms also 

include lack of sensitivity sensation, anosmia, pain in the nasal 

passages, headache and halitosis (74). The majority of palatal 

perforations are located in the hard palate or combine hard and 

soft palate involvement, while soft palate presentations account 

for 5.5% of cases (74). 

Pharyngeal wall ulceration has also been reported in three cases 
(14,25,75). These findings offer an important clue for the diagnosis of 

CIMDL, since this syndrome reaches an extent of local destruc-

tion that is unlikely in other systemic diseases (6,7). 

A case series by Alexandrakis et al. (31) reported seven cases of 

nasolacrimal duct obstruction (NLDO) associated with intranasal 

cocaine abuse. Three of the patients also presented destruction 

of the orbital bony walls and secondary orbital cellulitis (31). 

Expansion of CIMDL to the walls and contents of the orbit was 

reported in another eight cases (23,31,41,44,61,72,73,83). Damage ranged 

from dehiscence of the lamina papyracea (23) or of the orbital 

floor (72) with no visual symptoms to more severe ocular conditi-

ons, such as chronic orbital inflammation, double vision, redu-

ced visual acuity, ocular motility impairment, pseudotumor and 

optic neuropathy (9,44,61,73). Severe centrifugal expansion of CIMDL 

eroded the anterior skull base in three cases (41,60,64) causing 

encephalocele. In one case, a less severe lesion opened a small 

fistula in the skull base, causing acute diffuse pneumocephalus 
(66). Clinical manifestations included altered mental status, severe 

headache, anxiety, confusion, cerebritis and meningitis (7,41,60,64,66). 

In another case the erosive process reached the sphenoid bone 

posteriorly and damaged the pituitary gland, causing panhypo-

Midline lesions in cocaine abusers 1982-2013

Number of reports 75

Number of patients 164

ANCA§ test 24

ANCA pattern evaluation* 21

ANCA antigen specificity** 5

Medical therapy 22

Surgical reconstruction 23

Prosthetic management 12

Biopsy/Histopathology 36

Table 1. Midline lesions in cocaine abusers 1982-2013.

§ Anti-neutrophil cytoplasmic antibodies.

* Number of papers reporting ANCA pattern evaluation with indirect 

immunofluorescence. 

** Number of papers reporting ANCA antigen specificity evaluation with 

antigen specific solid assay testing.
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pituitarism (57).

Imaging 

Radiographical evaluation of patients with CIMDL does not pro-

vide conclusive evidence for diagnosis of CIMDL. A CT scan in 

severe cases can show a centrifugal progression of the destruc-

tion, along with bone and cartilage damage extension. Mag-

netic resonance imaging (MRI) with contrast medium provides 

more information in CIMDL (7,84). Affected portions of nasal and 

paranasal mucosa are visible on MRI as hypointense areas on T2, 

and show reduced or non-uniform enhancement (41). MRI is also 

useful to map the areas of soft tissue erosion. In particular, both 

CT and MRI examinations of hard palate perforations were corre-

lated with the destruction of bilateral inferior or bilateral middle 

turbinates in a series of 18 CIMDL patients (7). These observations 

led to the definition of a centrifugal pattern of erosion in CIMDL 

that was corroborated by clinical findings (7,52).

Another described MRI finding is diffuse swelling of palatine and 

pharyngeal tonsils characterized by small fluid collections em-

bedded in lymphatic tissue (7). Radiological signs of otitis media 

were identified as well (41). All the described radiological findings 

are not disease-specific, but provide ancillary information that 

helps to better define local extension of CIMDL and possible 

treatment strategies (6,41).

Laboratory testing

Patients with suspected CIMDL are generally not keen to admit 

or discuss cocaine consumption and, even when they admit co-

caine use, they tend to minimize or even deny their addiction (85).

Positive testing of urine, blood or hair samples for cocaine 

metabolites can be a useful clue, and it can raise the suspicion 

of CIMDL in a patient presenting with non-specific signs and 

symptoms that resemble other systemic diseases (6). 

Indirect immunofluorescence microscopy (IIF) and antigen 

specific solid assay testing have been used since the beginning 

Figure 1. The picture shows a hard palate perforation (a) and extensive 

necrosis and crusting in an oro-nasal cavity where much of the hard pal-

ate and of the nasal septum are missing. 

Figure 2. The picture shows an example of cocaine related nasal deform-

ity (a), its surgical correction outcome (b) and coronal (c) and axial (d) 

Computed Tomography (CT) findings from the same patient, showing 

loss of the nasal septum and of the turbinates.

of 2004 as a tool for differential diagnosis between CIMDL and 

various forms of vasculitis, most prominently granulomatosis 

with polyangiitis (Wegener’s, GPA) (86). However, evaluation of 

ANCA with IIF was described only in 21 of 75 publications, and 

ANCA specificity assays were performed only in 5 cases, as sum-

marized in Table 1. 

Positive anti-neutrophil cytoplasmic antibodies in indirect im-

munofluorescence microscopy are frequent in CIMDL (86). These 

antibodies, when tested with antigen specific solid assays, speci-

fically and primarily react with human neutrophil elastase (HNE), 

also known as human leukocyte elastase (HLE), and display a pe-

rinuclear staining pattern (p-ANCA) (87). Furthermore p-ANCA in 

CIMDL does not react with myeloperoxidase (MPO) like p-ANCA 

in a minority of GPA (6). However, proteinase 3 (PR3) specific 

ANCA with cytoplasmic staining pattern (c-ANCA), which is typi-

cal of GPA, can be found in about 50% of ANCA positive CIMDL 

patients (86,87). Undoubtedly, PR3-cANCA positivity in the absence 

of other clinical and diagnostic signs poses a genuine differenti-

al diagnostic challenge that can, however, be overcome through 

HNE-specific solid assay testing (6), as discussed in the differential 

diagnosis section of this review.

Apoptosis assay

The apoptotic effect of cocaine has been observed in several in 

vitro and animal studies, while only one study has demonstrated 
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increased apoptosis in tissue samples from CIMDL patients (88) 

compared to healthy and GPA controls. Unfortunately, tissue 

samples from chronic cocaine abusers not affected by CIMDL 

who represent the ideal control population to determine the 

specificity of an apoptosis assay were not available (88). 

Identification of apoptotic cells in nasal mucosa samples using a 

commercially available in situ terminal deoxynucleotidyl trans-

ferase-mediated dUTP-digoxygenin nick end labelling (TUNEL) 

cell death detection kit, reveals a substantially higher number of 

apoptotic cells in CIMDL compared to GPA, nasal polyposis and 

healthy controls (6). 

Histopathology

Histopathological analysis should be performed on multiple 

biopsy specimens taken from the margins of the lesion, which 

are more likely to contain diagnostic tissue, rather than from the 

necrotic centre of the lesion (6). Biopsies and histopathological 

studies in CIMDL were performed by 36 authors (48%) of the 

reports analyzed in this review. 

CIMDL does not have disease-specific histopathological 

features, as many are also common to GPA, which constitutes 

CIMDL’s primary histopathological differential diagnosis. CIMDL 

and GPA share the following histological manifestations: mixed 

inflammatory infiltrates, microabscesses in vascular walls, peri-

venulitis, vascular microthrombotic changes, leukocytoclastic 

vasculitis and fibrinoid necrosis (7). Nonetheless, histopatholo-

gical examination can identify lesions that are typical of GPA, 

thus excluding the presence of CIMDL. Pathognomonic lesions 

for GPA are stromal granulomas with giant cells, microabsces-

ses and deeply located necrosis (6,7). These three features, when 

found in the biopsy specimen, make histopathological differen-

Figure 3. The picture shows cocaine induced damage to the ala nasi (a), a 

wide palatal perforation (b) and its prosthetic obturation seen from the 

oral cavity below (c) and from the nasal cavity above (d), where the nasal 

septum is missing. 

tiation between GPA and CIMDL possible, while in their absence 

histopathological differentiation is impossible (6). Finally, it 

should be noted that only 50% of GPA patients with nasal invol-

vement show the typical histopathological diagnostic features 

of GPA on nasal biopsy specimens (6). 

Differential diagnosis

Many different conditions other than cocaine abuse can cause 

midline destructive lesions, such as infections, neoplasms, syste-

mic diseases and exposure to chemicals (6,7,89-91). 

The patient’s history should be carefully analyzed to rule out 

traumatic causes such as surgery, accidental traumas or self-

inflicted lesions (nose picking) (42,86). Infections such as tubercu-

losis, tertiary syphilis (76), mucormycosis in immunocompromised 

patients (92) and septal abscesses should be considered when 

approaching midline destructive lesions (6). Other rare infec-

tive causes of midline destructive lesions are leishmaniasis (93), 

typhoid, diphtheria and leprosy (15). Identification of bacterial or 

fungal nasal perforations is usually straightforward and based 

on examination and laboratory tests. Both solid and haemato-

logical tumours, such as NK/T cell, peripheral T cell and diffuse 

large B cell lymphoma, can cause midline destructive lesions 

and can be identified through laboratory tests and histopatho-

logical analysis (94). 

Many immune system disorders can give rise to midline destruc-

tive lesions, including systemic lupus erythematosus (SLE) (89), 

sarcoidosis, rheumatoid arthritis, polyarteritis nodosa, mid-facial 

granuloma syndrome and GPA (6). Among these conditions, the 

differentiation of CIMDL from GPA with limited nasal or sinus 

involvement is challenging, especially in patients who deny 

their cocaine addiction. Upon examination, patients with CIMDL 

usually present a higher degree of local destruction compared 

to nasal limited GPA (7). In addition, centrifugal expansion of the 

lesion from the nasal septum to the nasal walls is a frequent fin-

ding in CIMDL patients (7). In contrast, GPA tends to present with 

other disease markers and isolated nasal GPA is uncommon (6). In 

Figure 4. The picture shows cocaine related damage to the subnasal sul-

cus and philtrum (a) and destruction of the columella (b). 
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such cases, histopathological analysis can show, in about 50% of 

patients (95), the typical diagnostic features of GPA that we have 

already described. 

However, CIMDL and GPA can be more easily distinguished 

through IIF and antigen specific solid assay testing. Presence of 

p-ANCA reacting with HNE and not with MPO identifies CIMDL, 

regardless of the presence of c-ANCA directed against PR3 (6). 

On the other hand, the mere presence of c-ANCA that reacts 

with PR3 is characteristic of GPA (96), while HNE-p-ANCA is usually 

not found in GPA (87). A small proportion of GPA patients test 

positive for MPO-p-ANCA or test negative for ANCA altogether; 

these two latter possibilities always need to be considered when 

testing for GPA (6). 

An investigation of the use of MRI in differential diagnosis of 

CIMDL compared findings between a group of 18 CIMDL and 

21 GPA patients (7). Although signal alterations on T2 were not 

specific for CIMDL, as already mentioned, it was noted that 

overall severity of tissue destruction was greater in CIMDL, in 

accordance with clinical observations. Moreover, when only the 

mucosa of the nasal septum and turbinates was considered, 

reduced or non-uniform enhancement was significantly more 

frequent in CIMDL patients than in GPA (7).

Pathogenesis

The pathogenesis of CIMDL is poorly understood and implicates 

inflammatory, infective, proapoptotic and autoimmune mecha-

nisms (88). The low incidence of nasal septal perforation, the most 

common form of CIMDL among cocaine abusers, demonstrates 

the relative rarity of CIMDL among cocaine users. Thus, individu-

al predisposing factors must be implicated in the multifaceted 

pathogenesis of CIMDL. 

All chronic cocaine users seem to be similarly subject to the 

local ischaemic and irritating effects of cocaine crystals (88). The 

consequent diffuse crusting and resultant traumatic removal 

of tightly adhering scabs, often performed with foreign bodies 

such as pens or pencils or even the articulating arm of an 

umbrella (42,74), should affect all cocaine users similarly. Likewise, 

bacterial superinfections of damaged nasal mucosa should 

differently affect cocaine users based on their individual level 

of local mucosal damage (6). Individual hygienic and antibiotic 

treatment habits should also be taken into account. Considering 

the extent of midline erosion in CIMDL, it is not surprising that 

bacterial superinfections have been demonstrated in almost all 

patients with CIMDL (7). 

One possible explanation of the destructive effects of cocaine 

may be the time and dose dependent apoptotic effect of co-

caine on nasal mucosa (88). While an increased cellular apoptotic 

rate could represent a convincing cause of CIMDL, there is little 

evidence to implicate a role for apoptosis in the nasal mucosa of 

cocaine abusers who do not present CIMDL. 

The presence of ANCA is the only clear distinguishing feature 

between patients with CIMDL and cocaine abusers with similar 

use patterns but without CIMDL (86). The presence of ANCA 

characterizes the phenotype of CIMDL (6), but the role of ANCA 

in the onset and progression of CIMDL is not clear. Functional 

characterization of the interaction of HNE-ANCA with the pro-

teolytic activity of HNE and with HNE natural inhibitors did not 

demonstrate any relevant correlations (87).

Therapy

Treatment of CIMDL is a difficult task, made even more proble-

matic by the widely acknowledged poor compliance of cocaine 

abusers (41). After the diagnosis is communicated to the patient, 

it is important to clarify the nature and the evolution of CIMDL 

before discussing potential treatment options. Immunosuppres-

sive therapies do not have a role in the treatment of CIMDL (6,7), 

and the complex pathogenetic mechanisms causing CIMDL can 

only be interrupted by discontinuing cocaine abuse. Continued 

abstinence, in fact, is an absolute requirement that patients 

must fulfil to consider surgical reconstruction (6). If the patient 

reliably quits sniffing, medical therapy, reconstructive surgery 

(Figure 2b, 5c and 5d) and prosthetics (Figure 3c, 3d and 5b) 

can achieve satisfactory results (31,35,41,46,58,63,66,67,76,78,81); otherwise, 

surgical intervention is destined to failure (23,29,52,75,97). 

Conservative treatment is based on regular saline douches, 

careful debridement of necrotic tissues and crusts and adminis-

tration of systemic or topic antibiotic therapy (41). 

Prosthetic closure of oro-nasal fistulae (Figure 3c and 3d) redu-

ces the burdensome effects of oro-nasal reflux (75,76). Palatal obtu-

Figure 5. The picture shows a cocaine induced near-total columellar ero-

sion associated with an anterior perforation of the nasal septum (a) that 

underwent prosthetic management (b) with a plastic columella (*) and 

later was treated surgically (c) with a local labial advancement flap with 

satisfactory outcomes (d). 
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rator prosthesis can be a non-invasive, early treatment choice for 

patients who are beginning their abstinence period (39). After an 

adequate abstinence period, surgical correction of mucosal or 

cutaneous defects is possible. 

Among CIMDL patients, the most frequently required surgical 

procedures include closure of septal or palatal perforations or 

skull base defects (29,35,41,45,46,52,58,60,67,77,98). Patients with a heavier 

disease burden can ask for rhinoplasty (Figure 2a and 1b) or 

closure of naso-cutaneous fistulae (58,67,99). Both local and revas-

cularized free flaps are used in CIMDL reconstructive surgery, 

depending on the size of the lesions (29,35,41,45,46,52,58,60,66,67). 

Medical therapy, surgical reconstruction and prosthetic manage-

ment are therefore the main treatment options; Table 1 shows 

the number of studies describing their application in CIMDL.

The adequate length of the abstinence period needed to per-

form surgery safely and effectively is still debated. Some authors 

require at least 6 months of negative toxicological tests negati-

vity (39,52,65,76); others prefer to perform surgery after a 12 months 

period of demonstrated abstinence (15,33,41).

 

Conclusion

CIMDL is a complex syndrome that occurs in a small propor-

tion of cocaine abusers. Nonetheless, CIMDL must be readily 

recognized by clinicians to provide appropriate treatment. Signs 

and symptoms are non-specific and common to many systemic 

diseases. In a wide spectrum of differential diagnosis, GPA is the 

disease that is most difficult to differentiate from CIMDL. Toxico-

logical tests, IIF microscopy, antigen specific solid assay testing, 

histopathological analysis, TUNEL assay and MRI imaging concur 

in the clinical identification of CIMDL. 

The presence of HNE-ANCA is the most distinguishing feature 

of CIMDL. HNE-ANCA is important in the definition of CIMDL 

pathogenesis, but also represents an important diagnostic tool. 

However, as shown in Table 1, indirect immunofluorescence 

microscopy, antigen specific solid assay testing and histopa-

thological analysis are not consistently performed, but correct 

diagnosis was achieved in all the cases of CIMDL included in our 

review and no cases of mismanagement were reported. 

Immunosuppressive therapy has no role in the treatment of 

CIMDL. Only abstinence can interrupt the progression of the 

disease and, when sufficiently prolonged, represents a necessary 

condition for successful surgical reconstruction. 

 

Authorship contribution

MT wrote, supervised and revised the work and guided the bi-

bliographic research, GB wrote the article and contributed to the 

bibliographic research, MB supervised the work and provided 

some of the pictures.

Conflict of interest

The authors declare no conflict of interest.

References
1. Long H, Greller H, Mercurio-Zappala M, 

Nelson LS, Hoffman RS. Medicinal use of 

cocaine: a shifting paradigm over 25 years. 

Laryngoscope. 2004; 114: 1625-1629.

2. Schenck NL. Cocaine: its use and misuse in 

otolaryngology. Trans Am Acad Ophthalmol 

Otol. 1975; 80: 343-351.

3. United Nations Office on Drugs and Crime 

(UNODC), Vienna. World drug report 2012. 

Vienna: United Nations publication, 2012; 

1-2.

4. European Monitoring Centre for Drugs 

and Drug Addiction. Annual report 2012: 

the state of the drugs problem in Europe. 

Luxembourg: Publications Office of the 

European Union, 2012; 74.

5. Seyer BA, Grist W, Muller S. Aggressive 

destructive midfacial lesion from cocaine 

abuse. Oral Surg Oral Med Oral Pathol Oral 

Radiol Endod. 2002; 94: 465-470.

6. Trimarchi M, Bussi M, Sinico RA, Meroni 

P, Specks U. Cocaine-induced midline 

destructive lesions - an autoimmune dis-

ease? Autoimmun Rev. 2013; 12: 496-500. 

7. Trimarchi M, Gregorini G, Facchetti F, et 

al. Cocaine-induced midline destructive 

lesions: clinical, radiographic, histopatho-

logic, and serologic features and their dif-

ferentiation from Wegener granulomatosis. 

Medicine. 2001; 80: 391-404.

8. United States Department of Health and 

Human Services - Substance Abuse and 

Mental Health Services Administration - 

Off ice of  Appl ied Studies.  Nat ional 

Household Survey on Drug Abuse. Ann 

Arbor, MI: Inter-university Consortium for 

Political and Social Research, 1998.

9. Morassi ML, Trimarchi M, Nicolai P, et al. 

Cocaine, ANCA, and Wegener’s granuloma-

tosis. Pathologica. 2001; 93: 581-583.

10. Vilensky W. Illicit and licit drugs causing per-

foration of the nasal septum. J Forensic Sci. 

1982; 27: 958-962.

11. Schwartz RH, Grundfast KM. Nasal septal 

perforation from illicit drug use. Am Fam 

Physician. 1986; 34: 187-188.

12. Becker GD, Hill S. Midline granuloma due to 

illicit cocaine use. Arch Otolaryngol Head 

Neck Surg. 1988; 114: 90-91.

13. Schweitzer VG. Osteolytic sinusitis and 

pneumomediastinum: deceptive otolaryn-

gologic complications of cocaine abuse. 

Laryngoscope. 1986; 96: 206-210.

14. Deutsch HL, Millard DR Jr. A new cocaine 

abuse complex. Involvement of nose, sep-

tum, palate, and pharynx. Arch Otolaryngol 

Head Neck Surg. 1989; 115: 235-237.

15. K u r i l o f f  D B ,  K i m m e l m a n  C P. 

Osteocar t i laginous  necros is  of  the 

sinonasal tract following cocaine abuse. 

Laryngoscope. 1989; 99: 918-924.

16. Daggett RB, Haghighi P, Terkeltaub RA. 

Nasal cocaine abuse causing an aggressive 

midline intranasal and pharyngeal destruc-

tive process mimicking midline reticulosis 

and limited Wegener’s granulomatosis. J 

Rheumatol. 1990; 17: 838-840.

17. Mattson-Gates G, Jabs AD, Hugo NE. 

Perforation of the hard palate associated 

with cocaine abuse. Ann Plast Surg. 1991; 

26: 466-468.

18. Sercarz JA, Strasnick B, Newman A, Dodd 

LG. Midline nasal destruction in cocaine 

abusers. Otolaryngol Head Neck Surg. 1991; 

105: 694-701.

19. Libby DM, Klein L, Altorki NK. Aspiration of 

the nasal septum: a new complication of 

cocaine abuse. Ann Intern Med. 1992; 116: 

567-568.

20. Sevinsky LD, Woscoff A, Jaimovich L, Terzian 

A. Nasal cocaine abuse mimicking midline 

granuloma. J Am Acad Dermatol. 1995; 32: 

286-287.

21. Armstrong M Jr, Shikani AH. Nasal septal 

necrosis mimicking Wegener’s granuloma-

tosis in a cocaine abuser. Ear Nose Throat J. 

1996; 75: 623-626.

22. Yanagisawa E, Latorre R. Endoscopic view 

of cocaine rhinitis. Ear Nose Throat J. 1996; 



110

Trimarchi et al.

75: 128-130.

23. Hélie F, Fournier J. Destructive lesions of the 

median line secondary to cocaine abuse. J 

Otolaryngol. 1997; 26: 67-69.

24. Sastry RC, Lee D, Har-El G. Palate perfora-

tion from cocaine abuse. Otolaryngol Head 

Neck Surg. 1997; 116: 565-566.

25. Sittel C, Eckel HE. Nasal cocaine abuse pre-

senting as a central facial destructive granu-

loma. Eur Arch Otorhinolaryngol. 1998; 255: 

446-447.

26. Gendeh BS, Ferguson BJ, Johnson JT, 

Kapadia S. Progressive septal and palatal 

perforation secondary to intranasal cocaine 

abuse. Med J Malaysia. 1998; 53: 435-438.

27. Underdahl JP, Chiou AG. Preseptal celluli-

tis and orbital wall destruction secondary 

to nasal cocaine abuse. Am J Ophthalmol. 

1998; 125: 266-268.

28. Villa PD. Midfacial complications of pro-

longed cocaine snorting. J Can Dent Assoc. 

1999; 65: 218-223.

29. Braverman I, Raviv E, Frenkiel S. Severe avas-

cular necrosis of the nasal chambers sec-

ondary to cocaine abuse. J Otolaryngol. 

1999; 28: 351-353.

30. Cottrell DA, Mehra P, Malloy JC, Ghali GE. 

Midline palatal perforation. J Oral Maxillofac 

Surg. 1999; 57: 990-995.

31. Alexandrakis G, Tse DT, Rosa RH Jr, Johnson 

TE. Nasolacrimal duct obstruction and 

orbital cellulitis associated with chronic 

intranasal cocaine abuse. Arch Ophthalmol. 

1999; 117: 1617-1622.

32. Carter EL, Grossman ME. Cocaine-induced 

centrofacial ulceration. Cutis. 2000; 65: 73-6.

33. Lancaster  J ,  Be l loso A ,  Wi lson CA, 

McCormick M. Rare case of naso-oral fistula 

with extensive osteocartilaginous necro-

sis secondary to cocaine abuse: review of 

otorhinolaryngological presentations in 

cocaine addicts. J Laryngol Otol. 2000; 114: 

630-633.

34. Gupta A, Hawrych A, Wilson WR. Cocaine-

induced sinonasal destruction. Otolaryngol 

Head Neck Surg. 2001; 124: 480.

35. Mobley SR, Boyd JB, Astor FC. Repair of a 

large septal perforation with a radial fore-

arm free flap: brief report of a case. Ear Nose 

Throat J. 2001; 80: 512.

36. Talbott JF, Gorti GK, Koch RJ. Midfacial 

osteomyelitis in a chronic cocaine abuser: 

a case report. Ear Nose Throat J. 2001; 80: 

738-740, 742-743.

37. Gertner E, Hamlar D. Necrotizing granu-

lomatous vasculitis associated with cocaine 

use. J Rheumatol. 2002; 29: 1795-1797.

38. Smith JC, Kacker A, Anand VK. Midline nasal 

and hard palate destruction in cocaine 

abusers and cocaine’s role in rhinologic 

practice. Ear Nose Throat J. 2002; 81: 172-

177.

39. Marí A, Arranz C, Gimeno X, et al. Nasal 

cocaine abuse and centrofacial destructive 

process: report of three cases including 

treatment. Oral Surg Oral Med Oral Pathol 

Oral Radiol Endod. 2002; 93: 435-439.

40. Monasterio L, Morovic GC. Midline pal-

ate perforation from cocaine abuse. Plast 

Reconstr Surg. 2003; 112: 914-915.

41. Trimarchi M, Nicolai P, Lombardi D, et al. 

Sinonasal osteocartilaginous necrosis in 

cocaine abusers: experience in 25 patients. 

Am J Rhinol. 2003;17: 33-43.

42. Chan GM, Schwartz DT. An unusual nasal 

foreign body in an unusual nasal cavity. J 

Emerg Med. 2004; 26: 453-455.

43. Westreich RW, Lawson W. Midline necrotiz-

ing nasal lesions: analysis of 18 cases 

emphasizing radiological and serological 

findings with algorithms for diagnosis and 

management. Am J Rhinol. 2004; 18: 209-

219.

44. Neugebauer P, Fricke J, Neugebauer A, 

Kirsch A, Rüssmann W. Sinuorbital com-

plications after intranasal cocaine abuse. 

Strabismus. 2004; 12: 205-209.

45. Goodger NM, Wang J, Pogrel MA. Palatal 

and nasal necrosis resulting from cocaine 

misuse. Br Dent J. 2005; 198: 333-334.

46. Heller JB, Gabbay JS, Trussler A, Heller MM, 

Bradley JP. Repair of large nasal septal per-

forations using facial artery musculomu-

cosal (FAMM) flap. Ann Plast Surg. 2005; 55: 

456-459.

47. Padilla-Rosas M, Jimenez-Santos CI, García-

González CL. Palatine perforation induced 

by cocaine. Med Oral Patol Oral Cir Bucal. 

2006; 11: 239-242.

48. Simsek S, de Vries XH, Jol JA, et al. Sino-

nasal bony and cartilaginous destruction 

associated with cocaine abuse, S. aureus 

and antineutrophil cytoplasmic antibodies. 

Neth J Med. 2006; 64: 248-251.

49. Martín JM, Calduch L, Molina I, Ruiz C, 

Monteagudo C, Jordá E. Ulceronecrotic 

nasoparanasal lesion. Cocaine-induced 

midline destructive lesions. Arch Dermatol. 

2007; 143: 653-658.

50. Blaise G, Vanhooteghem O, de la Brassinne 

M. Cocaine sniffing-induced lesions. J Eur 

Acad Dermatol Venereol. 2007; 21: 1262-

1263. 

51. Birchenough SA, Borowitz K ,  Lin KY. 

Complete soft palate necrosis and velo-

pharyngeal insufficiency resulting from 

intranasal inhalation of prescription narcot-

ics and cocaine. J Craniofac Surg. 2007; 18: 

1482-1485.

52. Di Cosola M, Turco M, Acero J, Navarro-Vila 

C, Cortelazzi R. Cocaine-related syndrome 

and palatal reconstruction: report of a series 

of cases. Int J Oral Maxillofac Surg. 2007; 36: 

721-727.

53. Lypka MA, Urata MM. Images in clinical 

medicine. Cocaine-induced palatal perfora-

tion. N Engl J Med. 2007; 357: 1956.

54. Businco LD, Lauriello M, Marsico C, et 

al .  Psychological  aspects and treat-

ment of patients with nasal septal per-

foration due to cocaine inhalation. Acta 

Otorhinolaryngol Ital. 2008; 28: 247-251.

55. Cohen M, Nabili V, Chhetri DK. Palatal perfo-

ration from cocaine abuse. Ear Nose Throat 

J. 2008; 87: 262.

56. Rachapalli SM, Kiely PD. Cocaine-induced 

midline destructive lesions mimicking ENT-

limited Wegener’s granulomatosis. Scand J 

Rheumatol. 2008; 37: 477-480.

57. de Lange TE,  Simsek S,  Kramer MH, 

Nanayakkara PW. A case of cocaine-induced 

panhypopituitarism with human neutrophil 

elastase-specific anti-neutrophil cytoplas-

mic antibodies. Eur J Endocrinol. 2009; 160: 

499-502.

58. Wehrens KM, Hawinkels H, Fresow RN, van 

der Hulst RR, Boeckx WD. Reconstruction 

of the nose after cocaine abuse. J Plast 

Reconstr Aesthet Surg. 2009; 62: 532-534. 

59. Angit C, Dabrowski MT, Owen CM. Cocaine-

induced midline destructive lesion. Clin Exp 

Dermatol. 2009; 34: 469-470.

60. Brusati R, Carota F, Mortini P, Chiapasco M, 

Biglioli F. A peculiar case of midface recon-

struction with four free flaps in a cocaine-

addicted patient. J Plast Reconstr Aesthet 

Surg. 2009; 62: 33-40. 

61. Shen CC, Silver AL, O’Donnell TJ, Fleming 

JC, Karcioglu ZA. Optic neuropathy caused 

by naso-orbital mass in chronic intranasal 

cocaine abuse. J Neuroophthalmol. 2009; 

29: 50-53.

62. Colasanti P, Cordedda M, Zanchini R, et al. 

A case of midline destructive lesions in a 

cocaine snorter mimicking Wegener’s gran-

ulomatosis and nasal-type natural killer/T-

cell lymphoma. G Ital Dermatol Venereol. 

2010; 145: 556-557.

63. Hofstede TM, Jacob RF. Diagnostic consid-

erations and prosthetic rehabilitation of a 

cocaine-induced midline destructive lesion: 

A clinical report. J Prosthet Dent. 2010; 103: 

1-5.

64. Albert L Jr, DeMattia JA. Cocaine-induced 

encephalocele: case report and literature 

review. Neurosurgery. 2011; 68: 263-266.

65. Zwang NA, Van Wagner LB, Rose S. A case 

of levamisole-induced systemic vasculitis 

and cocaine-induced midline destructive 

lesion: a case report. J Clin Rheumatol. 2011; 

17: 197-200. 

66. Gazzeri R, Galarza M, Alfieri A, Fiore C. 

Acute diffuse pneumocephalus resulting 

from chronic intranasal cocaine abuse. Acta 

Neurochir. 2011; 153: 2101-2102.

67. Benito-Ruiz J, Raigosa M, Yoon TS. Columella 

reconstruction using a free flap from the 

first web space of the foot. Ann Plast Surg. 

2012; 69: 279-282. 

68. Stahelin L, Fialho SC, Neves FS, Junckes L, 

Werner de Castro GR, Pereira IA. Cocaine-

induced midline destruction lesions with 

positive ANCA test mimicking Wegener’s 

granulomatosis. Rev Bras Reumatol. 2012; 

52: 431-437.

69. Vilela RJ, Langford C, McCullagh L, Kass ES. 

Cocaine-induced oronasal fistulas with 

external nasal erosion but without palate 

involvement. Ear Nose Throat J. 2002; 81: 

562-563.

70. Tierney BP, Stadelmann WK. Necrotizing 

infection of the face secondary to intranasal 

impaction of “crack” cocaine. Ann Plast Surg. 

1999; 43: 640-643.

71. Seyer BA, Grist W, Muller S. Aggressive 

destructive midfacial lesion from cocaine 

abuse. Oral Surg Oral Med Oral Pathol Oral 



111

Cocaine induced midline destructive lesions

Radiol Endod. 2002; 94: 465-470.

72. Schuber t  W,  Gear A J,  Lee C,  et  a l . 

Incorporation of titanium mesh in orbital 

and midface reconstruction. Plast Reconstr 

Surg. 2002; 110: 1022-1030.

73. Leibovitch I, Khoramian D, Goldberg RA. 

Severe destructive sinusitis and orbital apex 

syndrome as a complication of intranasal 

cocaine abuse. Am J Emerg Med. 2006; 24: 

499-501.

74. Silvestre FJ, Perez-Herbera A, Puente-

Sandoval A, Bagán JV. Hard palate perfora-

tion in cocaine abusers: a systematic review. 

Clin Oral Investig. 2010; 14: 621-628. 

75. Tsoukalas N, Johnson CD, Engelmeier RL, 

Delattre VF. The dental management of a 

patient with a cocaine-induced maxillofa-

cial defect: a case report. Spec Care Dentist. 

2000; 20: 139-142. 

76. Bains MK, Hosseini-Ardehali M. Palatal 

perforations: past and present. Two case 

reports and a literature review. Br Dent J. 

2005; 199: 267-269.

77. Pelo S, Gasparini G, Di Petrillo A, Tassiello 

S, Longobardi G, Boniello R. Le Fort I oste-

otomy and the use of bilateral bichat bulla 

adipose flap: an effective new technique for 

reconstructing oronasal communications 

due to cocaine abuse. Ann Plast Surg. 2008; 

60: 49-52. 

78. Cintra HL, Basile FV, Tournieux TT, Pitanguy 

I, Basile AR. Midline palate perforation sec-

ondary to cocaine abuse. J Plast Reconstr 

Aesthet Surg. 2008; 61: 588-590.

79. Fava M, Cherubini K, Yurgel L, Salum F, 

Figueiredo MA. Necrotizing sialometaplasia 

of the palate in a cocaine-using patient. A 

case report. Minerva Stomatol. 2008; 57: 

199-202.

80. Tartaro G, Rauso R, Bux A, Santagata 

M, Colella G. An unusual oronasal fistula 

induced by prolonged cocaine snort. 

Case report and literature review. Minerva 

Stomatol. 2008; 57: 203-210.

81. Nastro Siniscalchi E, Gabriele G, Cascone P. 

Palatal fistula resulting from cocaine abuse: 

a case report. Eur Rev Med Pharmacol Sci. 

2012; 16: 280-282.

82. Silvestre FJ, Salort-Llorca C, Mínguez-Serra 

MP, Silvestre-Rangil J. Cocaine-related 

oronasal communication and hard palate 

destruction. J Investig Clin Dent. 2012; 3: 

157-160. 

83. Ayala C, Watkins L, Deschler DG. Tension 

orbital pneumocele secondary to nasal 

obstruction from cocaine abuse: a case 

report. Otolaryngol Head Neck Surg. 2002; 

127: 572-574. 

84. Trimarchi M, Miluzio A, Nicolai P, Morassi 

ML, Bussi M, Marchisio PC. Massive apopto-

sis erodes nasal mucosa of cocaine abusers. 

Am J Rhinol. 2006; 20: 160-164. 

85. Verdejo-García A, Pérez-García M. Substance 

abusers’ self-awareness of the neurobehav-

ioral consequences of addiction. Psychiatry 

Res. 2008; 158: 172-180. 

86. 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 autoim-

mune vasculitis. Arthritis Rheum. 2004; 50: 

2954-2965. 

87. Peikert T, Finkielman JD, Hummel AM et 

al. Functional characterization of antineu-

trophil cytoplasmic antibodies in patients 

with cocaine-induced midline destructive 

lesions. Arthritis Rheum. 2008; 58: 1546-

1551. 

88. Trimarchi M, Miluzio A, Nicolai P, Morassi 

ML, Bussi M, Marchisio PC. Massive apopto-

sis erodes nasal mucosa of cocaine abusers. 

Am J Rhinol. 2006; 20: 160-164. 

89. Reiter D, Myers AR. Asymptomatic nasal 

septal perforations in systemic lupus ery-

thematosus. Ann Otol Rhinol Laryngol. 

1980; 89: 78-80.

90. Isaksson M, Bruze M, Wihl J. Contact allergy 

to budesonide and perforation of the nasal 

septum. Contact Derm 1997; 37: 133.

91. Harris S. Nasal ulceration in workers 

exposed to ruthenium and platinum salts. J 

Soc Occup Med 1975; 25: 133-134.

92. Barrak HA. Hard palate perforation due 

to mucormycosis: report of four cases. J 

Laryngol Otol. 2007; 121: 1099-1102. 

93. Brahn E, Pegues DA, Yao Q, Craft N. 

Mucocutaneous leishmaniasis masquer-

ading as Wegener granulomatosis. J Clin 

Rheumatol. 2010; 16: 125-128.

94. Yen TT, Wang RC, Jiang RS, Chen SC, Wu 

SH, Liang KL. The diagnosis of sinonasal 

lymphoma: a challenge for rhinologists. Eur 

Arch Otorhinolaryngol. 2012; 269: 1463-

1469.

95. Del Buono EA, Flint A. Diagnostic usefulness 

of nasal biopsy in Wegener’s granulomato-

sis. Hum Pathol 1991; 22: 107-10.

96. Jennette JC, Hoidal JR, Falk RJ. Specificity of 

anti-neutrophil cytoplasmic autoantibodies 

for proteinase 3. Blood 1990; 75: 2263-2264. 

97. Valeriani M, Mezzana P. Cocaine sniffing 

immediately after rhinoseptoplasty. Plast 

Reconstr Surg. 2001; 107: 1921. 

98. Guyuron B, Afrooz PN. Correction of 

cocaine-related nasal defects. Plast Reconstr 

Surg. 2008; 121: 1015-1023. 

99. Millard DR, Mejia FA. Reconstruction of the 

nose damaged by cocaine. Plast Reconstr 

Surg. 2001; 107: 419-424.

Matteo Trimarchi

Dept of Otorhinolaryngology 

San Raffaele Scientific Institute 

Via Olgettina 58 

20132 Milano 

Italy 

Tel: +39-(0)2-2643 3522 

Fax: +39-(0)2-2643 3508 

E-mail: trimarchi.matteo@hsr.it


