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Histopathology inflammation scoring and 
classification in 34 dogs with inflammatory nasal 
disease
A. R. R. Furtado, F. Constantino-Casas

The aims of this study are to suggest a histological classification and a scoring system (0–12) for 
dogs with inflammatory nasal disease, and to compare and determine statistical associations 
between histopathology findings and lymphoplasmacytic rhinitis (LPR) or aspergillosis. 
Twenty-one LPR cases and 13 aspergillosis cases were reviewed and classified at the Queen’s 
Veterinary School Hospital of the University of Cambridge. Statistical analysis was performed 
using SPSS V.17 and the level of significance accepted was P<0.05. The suggested classification 
includes the name of the two most common inflammatory cells found, duration of disease, 
lesion distribution, severity of epithelial and goblet cell hyperplasia and presence of oedema 
and fungi. The inflammation score was calculated according to the number of inflammatory 
cells present, and revealed that half the cases had moderate nasal inflammation and that 
most of the cases (67.6 per cent) were lymphocytic rhinitis. As far as the statistical associations 
were concerned, only fungal presence was proven to be associated with aspergillosis (P=0.04). 
The two conditions were found to have similar histological appearance. Implying that the 
histological diagnosis can sometimes be difficult and that the clinician should always consider 
the results from other diagnostic tests to reach a final diagnosis.

Introduction
Respiratory system diseases are considered to be common and impor-
tant causes of morbidity and mortality in animals and humans, main-
ly because the respiratory tract is in direct contact with the physical 
environment and is exposed to airborne micro-organisms, such as 
viruses, bacteria, fungi and parasites.

Nasal disease in dogs can be a result of several conditions like neo-
plasia, inflammation, infection (primarily fungal), trauma, foreign 
body or, less commonly, parasitic infestation (Miles and others 2008). 
Determining the underlying cause in dogs with nasal disease can be 
challenging and frustrating, often necessitating multiple diagnostic 
procedures at substantial cost to the client (Miles and others 2008).

Diagnostic tests are obviously required to confirm the presence of 
these respiratory diseases, however, respiratory medicine is considered 
to be an underdeveloped subspecialty in veterinary medicine; most 
of the commonly available tests are used to point the clinician in the 
right direction, and to rule out the presence of other potentially con-
founding disorders (Padrid 2007). Nowadays, there are several ancil-
lary diagnostic tests that help the clinician reach a correct diagnosis 
of inflammatory nasal disease, nevertheless, the most important ones 
are still MRI, CT and rhinoscopy with subsequent biopsy and histo-
pathology of nasal mucosa.

Histopathology plays an important role in the diagnosis of inflam-
matory nasal diseases, since it is possible to detect inflammation and 
fungal hyphae even when these changes cannot be seen on rhinos-
copy. All the biopsies should be fixed in 10 per cent formaldehyde 
(10 per cent neutral buffered formalin), and stained using H&E which 
shows inflammatory cells and some types of fungi, such as dermato-
phytes (Pérez and Carrasco 2000, Mackin 2004). However, most of 
the potentially pathogenic species of fungi are poorly stained with 
this technique, so special staining techniques are needed, such as peri-
odic acid-Schiff (PAS), Gridley technique or the silver methenamine 
techniques (Pérez and Carrasco 2000).

First described in 1987 (Burgener and Slocombe 1987), idiopathic 
lymphoplasmacytic rhinitis (LPR) is characterised by the histopatho-
logical appearance of inflammation of the nasal mucosa dominated 
by lymphocytes and plasma cells (Day 2009). Because dogs with LPR 
may have neutrophilic inflammation of the nasal mucosa in addi-
tion to the characteristic lymphoplasmacytic infiltration, less specific 
terms, such as chronic rhinitis, chronic inflammatory rhinitis and idi-
opathic chronic rhinitis, have also been used to identify this condition 
(Mackin 2004, Windsor and others 2004, Hawkins and others 2008).

Mycotic rhinitis cases in the dog are usually caused by Aspergillus 
fumigatus and rarely by Aspergillus niger, Aspergillus nidulans and Aspergillus 
flavus (Harcourt-Brown 2006, Ferreira and others 2007). Histological 
identification of fungal hyphae in biopsy specimens has traditionally 
been used to confirm the diagnosis of mycotic rhinitis; nevertheless, it 
does not identify the precise fungal agent present (Mathews and oth-
ers 1998, Blanco and García 2000, Johnson and others 2006,).

Another study (Peeters and others 2005) suggested that nasal 
aspergillosis in dogs is not associated with mucosal invasion, thus, 
histological evidence of disease may not be obtained in all cases, and 
detection of plaques during rhinoscopy, along with histological exam-
ination of plaque material, is of critical importance in confirming the 
diagnosis (Johnson and others 2006).
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Another point that should be taken into consideration is that the 
presence of fungal elements does not rule out other underlying prob-
lems, such as nasal foreign bodies or neoplasia (Lorenzi and others 
2006).

As the inflammatory cellular response to Aspergillus species is pri-
marily neutrophilic, a large number of moderately lytic neutrophils is 
usually seen, and many samples show bacterial phagocytosis due to 
secondary bacterial infection (Lorenzi and others 2006).

The aims of this study are to propose a histologic nasal inflamma-
tion scoring system based on the degree of inflammatory cell presence 
on nasal mucosa samples, to suggest a more objective method to histo-
logically classify rhinitis and, finally, to determine statistical associa-
tions between the histopathology findings of the two most common 
inflammatory nasal diseases: LPR and aspergillosis.

Materials and methods
Thirty-four histopathology tissue samples from dogs with inflam-
matory nasal disease were blind-reviewed at the pathology labora-
tory of the Queen’s Veterinary School Hospital of the University of 
Cambridge. A single pathologist reviewed the samples, and a Nikon 
Eclipse 50i light microscope was used to view the slides. The samples 
were later compared with the final diagnosis previously made by sev-
eral different pathologists of the same department.

The cases included 21 cases of LPR, diagnosed on the basis of 
CT, MRI, rhinoscopy and histopathology findings, and 13 cases of 
aspergillosis, confirmed by at least three positive ancillary tests, such 
as radiography, CT, MRI, visualisation of fungal colonies via rhinos-
copy, serology, culture and histopathology. Dogs were excluded from 
the study if the final diagnosis was foreign body, parasitic infection, 
trauma or neoplasia, or if nasal disease was not present.

Nasal biopsy specimens were taken during rhinoscopy at the same 
hospital and were stained with H&E and PAS. Necrotic and haemor-
rhagic areas were excluded from the estimation, and only mucosa and 
submucosa were assessed.

For all the samples, the proportion of each inflammatory cell type 
(lymphocytes, neutrophils, plasma cells and eosinophils) was esti-
mated in a semiquantitative manner in three random fields at 40× 
magnification. Macrophages were excluded from the study since they 
were rarely seen in the samples.

The cell presence was estimated for each cell type and was classi-
fied as either (a) not present; (b) mild: 100–200 cells per 3 high-power 
fields (HPFs, 40×) and a mucosal surface with at least 10 intraepithelial 
cells per 3 HPFs; (c) moderate: 201–300 cells per 3 HPFs and 11–20 
intraepithelial cells per 3 HPFs; or (d) severe: more than 300 cells 
per 3 HPFs, with more than 20 intraepithelial cells per 3 HPFs and 
lymphoid aggregates. This classification was then converted into a 
numerical score, and it was established that not present would be 0, 
mild would be 1, moderate would be 2 and severe would be 3.

The numbers for each cell type were then totalled and a final score 
from 0 to 12 was given. It was then stipulated that from 0 to 3 the 
inflammation was classified as mild; from 4 to 6 was moderate and 
more than 7 was severe inflammation (see Table 1 for examples of 
scoring).

In cases with only one or two types of inflammatory cells present, 
this form of the scoring system was not applied. Instead, the cell pres-
ence for the individual inflammatory cell types present in the sample 
were classified as mild, moderate and severe according to the criteria 
described above; the overall grade of the sample was given as the high-
est score for any one of the individual cell types present (see Table 1, 
samples 4 and 5).

The epithelial hyperplasia and goblet cell hyperplasia were classified 
as normal, mild if focal thickened epithelium was found, moderate if 

multifocal thickened epithelium was present and severe if diffuse thick-
ened epithelium was seen. Mucosal oedema was classified as normal if 
not present, mild if it was present in less than 20 per cent on three ran-
dom fields, moderate if present between 20 and 40 per cent, and severe if 
present in more than 40 per cent.

Fibrosis within the submucosa and the presence of epithelial ulcer-
ation were classified as present or absent.

Fungi (hyphae, PAS-positive organisms) were considered as pre-
sent or absent. The duration of the lesions was classified as acute, 
subacute and chronic. It was considered acute when neutrophils, 
eosinophils and oedema were the predominant findings; subacute if 
neutrophils, eosinophils, lymphocytes and plasma cells were present 
concomitantly with variable degrees of epithelial hyperplasia, and 
chronic if there were predominantly plasma cells and lymphocytes 
and few neutrophils and eosinophils, with variable degrees of epithe-
lial hyperplasia.

The distribution of the inflammatory lesions was categorised as 
diffuse, when inflammatory changes were seen through the entire 
sample, or localised when only some parts of the specimen analysed 
had inflammatory cell infiltration (Box 1).

The suggested histopathology classification was based on the 
most frequent inflammatory cell type present in the samples given. 
The classification included the name of the most frequent cell type; 
the second most frequent cell type; the duration of the disease; distri-
bution; severity of epithelial and goblet cell hyperplasia; a reference to 
the presence of oedema and fungi.

Statistical analysis of the data was performed using SPSS V.17. 
The histopathology variables were all cross-tabulated with the vari-
ables LPR and aspergillosis, and for each cross-tabulation, non-para-
metric tests were used. The level of significance accepted for all the 
cross-tabulations was P<0.05. The Pearson’s χ2 test was used to test 
for row and column independence, however, in some cases it was 
not possible to apply this test because there were not enough criteria. 
In these cases, the Fisher’s Exact Test of independence was used to 
obtain the exact P value for a single 2×2 contingency table. The cases 
in which it was not possible to calculate an exact P value with the 
Pearson’s χ2 or Fisher’s exact test, the Monte Carlo method was used, 
which provides an unbiased estimate of the exact P value of Pearson’s 
χ2 without the requirements of the asymptotic method.

TABLE 1: Final inflammation score

Neutrophils Lymphocytes Plasma cells Eosinophils Final score Grade

Sample 1 1 1 1 0 3 Mild
Sample 2 1 2 2 0 5 Moderate
Sample 3 3 3 2 3 11 Severe
Sample 4 0 3 0 0 3 Severe lymphocytic infiltration
Sample 5 0 2 1 0 3 Moderate

BOX 1: Histopathology guidelines for the evaluation of inflammatory nasal dis-
eases

 Classification according to the number of
  Neutrophils Not present (0)
  Lymphocytes Mild (1)
  Plasma cells Moderate (2) →  (0–12)
  Eosinophils Severe (3)

 Total Inflammation score (0–12)
  0–3—Mild inflammation
  4–6—Moderate inflammation
  ≥7—Severe inflammation

 Epithelial and globlet cell hyperplasia
  Mild, moderate and severe

 Oedema presence
  Mild, moderate and severe

 Fibrosis within the mucosa
  Present or absent

 Epithelial ulceration
  Present or absent

 Fungal hyphae
  Present or absent

 Duration of the disease
  Acute
  Subacute
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Results
Population
Thirty-four dogs were included in this study. Twenty-nine dogs 
(85.3 per cent) were purebred, including four labrador retrievers, 
four Jack Russell terriers and three dachshunds. Five (14.7 per cent) 
of the 24 dogs were crossbreed dogs. The dogs’ ages included in this 
study ranged from 18 months to 13 years old (mean, 6.43 years; sd, 
3.45 years). There were 23 male dogs (67.6 per cent; 14 castrated and 
9 entire) and 11 female dogs (32.4 per cent; 7 spayed females and 4 
entire). Bodyweight ranged from 7.1 kg to 46 kg (mean, 24.08 kg; 
sd, 10.7 kg).

Inflammatory cell presence
Lymphocytes
Lymphocytes were found in all (100 per cent) the 34 cases from which 
histopathology was carried out. Five cases (14.7 per cent) were found 
to have a mild lymphocytic infiltration, nineteen cases (55.9 per cent) 
had a moderate presence and 10 cases (29.4 per cent) were classified as 
severe infiltration.

These results were table-crossed with LPR and aspergillosis cases, 
but no statistically significant associations were found (P=0.30, 99% 
CI (0.287 to 0.311). Nevertheless, the moderate presence of lympho-
cytes was the most common finding in LPR (66.7 per cent), while 
in aspergillosis, moderate (38.5 per cent) and severe (38.5 per cent) 
infiltration were the most common findings.

Plasma cells
Plasma cells were found in 30 patients (88.2 per cent) out of the 34 
reported cases; the other four cases did not show plasma cell infiltra-
tion. The most common feature seen was the moderate infiltration 
of plasma cells (52.9 per cent), followed by severe (23.5 per cent) and 
mild infiltration (11.8 per cent).

LPR and aspergillosis groups were cross-tabulated with the plasma 
cell infiltration results, however, no associations were shown to be 
statistically significant (P=0.23, 99% CI (0.223 to 0.245). It was seen, 
however, that the most frequent feature in LPR was moderate infil-
tration (66.7 per cent), while in cases of aspergillosis, moderate and 
severe infiltration were the most common findings.

Neutrophils
Neutrophils were seen in 28 dogs (82.4 per cent). Twelve cases (35.3 
per cent) had a mild presence of neutrophils, 10 had a moderate pres-
ence (29.4 per cent) and 6 had severe infiltration (17.6 per cent). These 
results were cross-tabulated with LPR and aspergillosis cases, but no 
associations were shown to be statistically significant (P=0.06, 99% 
CI (0.053 to 0.065). Nonetheless, it was noticed that mild neutrophilic 
infiltration was the most common finding in LPR (47.6 per cent) and 
moderate infiltration was most commonly seen in aspergillosis (46.2 
per cent). Additionally, it was noticed that severe neutrophilic infiltra-
tion was more frequently seen in aspergillosis (30.8 per cent) than in 
LPR cases (9.5 per cent).

Eosinophils
Thirty-three cases (97.1 per cent) were reported to be normal, and 
only one (2.9 per cent) was classified as having moderate eosinophilic 
infiltration. This case belonged to the LPR group, but no statistically 
significant association was found (P=1.0).

Inflammation score
The inflammation score was given by the infiltration level of neutro-
phils, lymphocytes, plasma cells and eosinophils. The grade ranged 
from mild to severe, since no sample was found to be completely 
normal.

All the samples had more than two cell types present. Totally, 5 
(14.7 per cent) out of the 34 cases were classified as having mild inflam-
mation, 17 (50 per cent) as moderate and 12 (35.3 per cent) as severe. 
The results were cross-tabulated with the LPR and aspergillosis cases, 
but no associations were proven to be statistically significant (P=0.46, 
99% CI (0.444 to 0.469). Nevertheless, it was seen that most of the 
LPR cases had a moderate grade of inflammation, while aspergillosis 
cases had most samples classified as moderate or severe (Fig 1).

Epithelial and goblet cell hyperplasia
Epithelial cell and goblet cell hyperplasia were visualised in 24 (70.6 
per cent) out of the 34 cases. Epithelial cell hyperplasia was classified 
as moderate in 13 cases (38.2 per cent), mild in eight cases (23.5 per 
cent) and severe in three cases (8.8 per cent). The cross-tabulation of 
epithelial cell hyperplasia with LPR and aspergillosis groups did not 
shown any statistically significant associations (P=1.00).

Goblet cell hyperplasia was classified as mild in 17 cases (50 per 
cent) and moderate in 7 cases (20.6 per cent); no cases with severe 
goblet hyperplasia were found. LPR and aspergillosis cases were cross-
tabulated with goblet cell hyperplasia, however, no association was 
shown to be statistically significant (P=0.58, 99% CI 0.570 to 0.596).

Oedema
Oedema in the samples was another feature considered, and its pres-
ence was identified in 24 cases out of 34 (70.6 per cent). The presence 
ranged from mild to severe, with 8 cases classified as mild (23.5 per 
cent), 15 as moderate (44.1 per cent) and only 1 (2.9 per cent) as severe. 
These results were cross-tabulated with LPR and aspergillosis, but no 
statistical association was found (P=0.06, 99% CI 0.054 to 0.066).

Fibrosis within the submucosa, and the presence of 
epithelial ulceration
The presence of fibrosis within the mucosa and epithelial ulceration 
was not seen in any sample analysed in the present study.

Fungi
The presence of fungi was only reported in four (11.8 per cent) cases. 
Although not all aspergillosis cases had fungal present in the sam-
ples taken, this finding was proven to be associated with aspergillosis 
(P=0.04, 99% CI 0.037 to 0.048) (Table 2).

Duration and distribution of the inflammation
As far as the duration of the inflammation was concerned, three cat-
egories were made: acute, subacute and chronic. The most frequent 
feature was subacute inflammation which was present in 28 samples 
out of the 34 analysed (82.4 per cent), followed by chronic inflamma-
tion that was seen in 4 (11.8 per cent) cases and acute inflammation 
with only 2 cases (5.9 per cent).
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FIG 1: Distribution of severity of inflammation according to 
lymphoplasmacytic rhinitis and aspergillosis

TABLE 2: Cross-tabulation between fungi presence and 
inflammatory nasal diseases

Fungi presence

Absent Present Total
LPR (%) 20 (95.2) 1 (4.8) 21 (100)
Aspergillosis (%) 10 (76.9) 3 (23.1) 13 (100)
Total (%) 30 (88.2) 4 (11.8) 34 (100)

LPR, Lymphoplasmacytic rhinitis

 group.bmj.com on July 4, 2013 - Published by veterinaryrecord.bmj.comDownloaded from 

http://veterinaryrecord.bmj.com/
http://group.bmj.com/


Paper

4 of 5 | Veterinary Record | 10.1136/vr.101120

These results were distributed according to LPR and aspergil-
losis cases. It was seen that the only two acute inflammation cases 
belonged to the aspergillosis group (15.4 per cent), however, the most 
predominant feature in this group was subacute inflammation (69.2 
per cent). Nineteen LPR cases (90.5 per cent) were reported to have 
subacute inflammation, and two (9.5 per cent) to have chronic inflam-
mation; in this group, no sample was assessed to have acute inflam-
mation present.

The inflammatory distribution was analysed in all the 34 sam-
ples, and it was noticed that all of them presented as diffused inflam-
mation, with no samples having only localised or focal inflammation 
present.

Histopathology classification
Since the proposed histopathology classification included the name of 
the most frequent cell, it was seen that 23 (67.6 per cent) out of the 34 
samples had lymphocytes as the most common cell type, 7 (20.6 per 
cent) samples showed more neutrophils and 4 (11.8 per cent) samples 
showed more plasma cells. The epithelial and goblet cell hyperplasias 
were included in the final histopathology classification, showing the 
name of the cell most frequently found. Examples of this classifica-
tion are shown in Table 3.

Discussion
The proposed histopathology classification of inflammatory nasal 
disease proved to be descriptive, providing a more accurate and more 
informative morphologic diagnosis to the clinician.

The histological results showed that the majority of cases had 
lymphocytic and plasma cell infiltration regardless of the pathology. 
Neutrophilic inflammation was also frequently present, and since it 
is characteristic of a catarrhal and purulent rhinitis (Mathews 2004), 
it may suggest that LPR and aspergillosis are associated with acute or 
subacute inflammation.

Moderate eosinophilic infiltration in the nasal mucosa was pre-
sent in one case. The literature reports cases of eosinophilic infiltration 
in patients with allergic rhinitis (Terada and others 2001) in humans 
and dogs (Meler and others 2008), related to tobacco smoke. While 
this was taken into consideration for the particular samples in this 
study, no further studies, such as allergy testing, were found in the 
literature that would confirm this hypothesis.

The proposed inflammation scoring system, given according to 
the number of cells present, may be an excellent means with which 
to objectively assess mucosal histologic inflammation. To the authors’ 
knowledge, there are no studies reporting the types of cells present 
in the nasal mucosa in healthy samples since all dogs submitted for 
a rhinoscopy and biopsies have clinical signs compatible with nasal 
disease.

It was confirmed that LPR and aspergillosis were of similar his-
topathologic appearance, and although not statistically significant it 
was found that aspergillosis was more frequently seen in cases that 
had higher scores (moderate to severe inflammation).

Epithelial and goblet cell hyperplasia were seen more frequently 
in LPR cases, however, no statistical association was found between 
these variables. In order to reach conclusive results, further studies are 
needed to show if there is any association between these characteris-
tics and this specific nasal pathology.

The association between fungal presence and aspergillosis was 
shown to be statistically significant (P=0.04). Although histologic evi-
dence of aspergillosis is often used as a diagnostic criterion (Mathews 
and others 1998), one study (Peeters and others 2005) showed that 
given the superficial nature (no mucosal invasion) of fungal hyphae in 
dogs with nasal aspergillosis, detection of fungal hyphae in the nasal 
cavity was not always to be expected as was observed in the present 

study. It is therefore important for the clinician to consider aspergil-
losis as a differential even when fungi are apparently absent from the 
sample.

Another important finding was the presence of fungi in one LPR 
sample. The authors’ point of view is that this can be due to the fact 
that a small number of fungi can be part of the normal flora of the 
nose. Furthermore, the authors also believe that it can also be the result 
of a misdiagnosed LPR.

Most of the cases in both pathologies were classified as subacute, 
and all the cases had diffuse inflammation present throughout the 
samples. This result is in agreement with the literature (Mackin 2004) 
where it is reported that the histopathologic changes in LPR are typi-
cally diffuse and distributed throughout the nasal cavity. Although 
in aspergillosis the fungal plaques are localised, in this study it was 
shown that the inflammation was more frequently diffuse.

To the authors’ knowledge, this type of detailed and systematic 
histopathology classification has not been published in any other 
study. Classification of nasal inflammatory diseases into distinct cat-
egories based on the predominant inflammatory cell and cell hyper-
plasia has been arbitrary (Mackin 2004), for example, cases of LPR 
may not have lymphocytes or plasma cells as the most prevalent 
type of cell. This classification will, therefore, give more informa-
tion about the type and cause of inflammation present giving an 
indication to the clinician about the stage of the disease and possible 
pathogenesis of the rhinitis in order to discuss therapy, progression 
and prognosis.

The two conditions were found to have similar histological 
appearance and only differed significantly in terms of fungal presence. 
This implies that the histological diagnosis can sometimes be difficult 
and that the clinician should always consider the results from other 
ancillary diagnostic tests, such as rhinoscopy and MRI, to reach the 
final diagnosis. Both diseases induce inflammation reaction on the 
nasal mucosa, however, if the sample is not representative, or if com-
mensal fungi are present in the sample, the histopathology diagnosis 
can be misleading.

Further studies with a larger sample size should be made in order 
to confirm the statistical associations that were presented by this 
study. Since the nasal cavity is always in contact with bacteria, virus, 
pollen, dust, conidia of Aspergillus species and parasites, it would also 
be of interest to test the inflammation score in healthy animals in 
order to establish if a certain grade of inflammation should be consid-
ered normal by the histopathologist or clinician. In addition to this, it 
is important that other studies carried out by different histopatholo-
gists confirm the homogeneity of the results using this score to assess 
if it should be considered an important diagnostic tool for inflamma-
tory nasal disease in the future.

Acknowledgements
We thank the numerous clinicians and pathologists who contrib-
uted with case material for this study. We would also like to thank 
Madeline Fordham, Helen Skelton and Rayna Skoyles for technical 
assistance in preparation of tissue sections, and Chrissie Willers for 
checking the English.

References
BLANCO, J. L., & GARCÍA, M. E. (2000) Presente y futuro del diagnóstico inmu-

nológico de las micosis animales. Revista Iberoamericana de Micologia: Organo de la 
Asociacion Espanola de Especialistas en Micologia 17, S23–S28

BURGENER, D. C., & SLOCOMBE, R. F. (1987) Lymphoplasmacytic rhinitis in five 
dogs. Journal of American Animal Hospital Association 23, 565–568

DAY, M. J. (2009) The Immunology of Canine Nasal Disease. Paper presented at the 34th 
WSAVA Congress. São Paulo, Brasil

FERREIRA, R. R., MACHADO, M. L. D. S., SPANAMBERG, A., BIANCHI, S. P., 
AGUIAR, J., HUMMEL, J. & FERREIRO, L. (2007) Infecções fúngicas do tracto res-
piratório de cães e gatos. Acta Scientiae Veterinariae 35, 285–288

TABLE 3: ​ ​  Histopathology classification

Rhinitis Duration Distribution Cell hyperplasia Oedema Fungi

Lymphoplasmacytic Subacute Diffuse Moderate goblet cell hyperplasia and mild epithelial hyperplasia Moderate Absent
Neutrolymphocytic Subacute Diffuse Severe epithelial hyperplasia and mild goblet cell hyperplasia Mild Absent
Plasmalymphocytic Chronic Diffuse Moderate epithelial and goblet cell hyperplasia Mild Present

 group.bmj.com on July 4, 2013 - Published by veterinaryrecord.bmj.comDownloaded from 

http://veterinaryrecord.bmj.com/
http://group.bmj.com/


Paper

10.1136/vr.101120 | Veterinary Record | 5 of 5

HARCOURT-BROWN, N. (2006) Rhinoscopy in the dog 2.Conditions associated with 
chronic nasal discharge. In Practice 28, 238–246

HAWKINS, E. C., JOHNSON, L. R., GUPTILL, L., MARR, H. S., BREITSCHWERDT, 
E. B., & BIRKENHEUER, A. J. (2008) Failure to identify an association between sero-
logic or molecular evidence of Bartonella infection and idiopathic rhinitis in dogs. 
Journal of the American Veterinary Medical Association 233, 597–599

JOHNSON, L., DRAZENOVICH, T. L., HERRERA, M. A., & WISNER, E. R. (2006) 
Results of rhinoscopy alone or in conjunction with sinuscopy in dogs with aspergil-
losis: 46 cases (2001–2004). Journal of the American Veterinary Medical Association 228, 
738–742

LORENZI, D. D., BONFANTI, U., MASSERDOTTI, C., CALDIN, M., & 
FURLANELLO, T. (2006) Diagnosis of canine nasal aspergillosis by cytological exam-
ination: a comparison of four different collection techniques. Journal of Small Animal 
Practive 47, 316–319

MACKIN, A. J. (2004) Lymphoplasmacytic rhinitis. In Textbook of Respiratory Disease 
in Dogs and Cats. Ed L. G. King, St. Louis: Saunders. pp 305–309

MATHEWS, K. G. (2004) Fungal rhinitis. In Textbook of Respiratory Disease in Dogs 
and Cats. Ed L. G. KING, St. Louis: Saunders. pp 284–290

MATHEWS, K. G., DAVIDSON, A. P., KOBLIK, P. D., RICHARDSON, E. F., 
KOMTEBEDDE, J., PAPPAGIANIS, D. , HECTOR, R. F., & KASS, P. D. (1998) 
Comparison of topical administration of clotrimazole through surgically placed versus 

nonsurgically placed catheters for treatment of nasal aspergillosis in dogs: 60 cases 
(1990–1996). Journal of the American Veterinary Medical Association 213, 501–506

MELER, E., DUNN, M., & LECUYER, M. (2008) A retrospective study of canine persis-
tent nasal disease: 80 cases (1998–2003). Canadian Veterinary Journal 49, 71–76

MILES, M. S., DHALIWAL, R. S., MOORE, M. P., & REED, A. L. (2008) Association 
of magnetic resonance imaging findings and histologic diagnosis in dogs with nasal 
disease: 78 cases (2001–2004). Journal of the American Veterinary Medical Association 232, 
1844–1849

PADRID, P. (2007) Diagnosis and therapy of upper airway disease. Paper presented at 
The 32nd Annual WSAVA Congress. Sydney, Australia

PEETERS, D., DAY, M. J., & CLERCX, C. (2005) An immunohistochemical study of 
canine nasal aspergillosis. Journal of Comparative Pathology 132, 283–288

PÉREZ, J., & CARRASCO, L. (2000) Diagnóstico histopatológico de micosis en 
patología veterinaria. Revista Iberoamericana de Micologia: Organo de la Asociacion Espanola 
de Especialistas en Micologia 17, S18–S22

TERADA, N., GORAI, S., JEONG, K. W., NOMURA, T., NUMATA, T., & KONNO, 
A. (2001) Mechanisms of eosinophilic inflammation in the mucosa of the nasal cavity 
and paranasal sinus. Allergology International 50, 273–279

WINDSOR, R. C., JOHNSON, L. R., HERRGESELL, E. J., & COCK, H. E. V. D. 
(2004) Idiopathic lymphoplasmacytic rhinitis. Journal of the American Veterinary Medical 
Association 224, 1952–1957

 group.bmj.com on July 4, 2013 - Published by veterinaryrecord.bmj.comDownloaded from 

http://veterinaryrecord.bmj.com/
http://group.bmj.com/


doi: 10.1136/vr.101120
 published online July 2, 2013Veterinary Record

 
A. R. R. Furtado and F. Constantino-Casas
 
nasal disease
classification in 34 dogs with inflammatory 
Histopathology inflammation scoring and

 http://veterinaryrecord.bmj.com/content/early/2013/07/01/vr.101120.full.html
Updated information and services can be found at: 

These include:

References
 http://veterinaryrecord.bmj.com/content/early/2013/07/01/vr.101120.full.html#ref-list-1

This article cites 14 articles, 1 of which can be accessed free at:

P<P Published online July 2, 2013 in advance of the print journal.

service
Email alerting

the box at the top right corner of the online article.
Receive free email alerts when new articles cite this article. Sign up in

Notes

(DOIs) and date of initial publication. 
publication. Citations to Advance online articles must include the digital object identifier 
citable and establish publication priority; they are indexed by PubMed from initial
typeset, but have not not yet appeared in the paper journal. Advance online articles are 
Advance online articles have been peer reviewed, accepted for publication, edited and

 http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:

 http://journals.bmj.com/cgi/reprintform
To order reprints go to:

 http://group.bmj.com/subscribe/
To subscribe to BMJ go to:

 group.bmj.com on July 4, 2013 - Published by veterinaryrecord.bmj.comDownloaded from 

http://veterinaryrecord.bmj.com/content/early/2013/07/01/vr.101120.full.html
http://veterinaryrecord.bmj.com/content/early/2013/07/01/vr.101120.full.html#ref-list-1
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://veterinaryrecord.bmj.com/
http://group.bmj.com/

