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Abstract

Background: Treatment of symmetrical onychomadesis (symmetrical lupoid onychodystrophy) is a challenging
task for dermatologists. The acute phase is characterized by sloughing of claw plates and loose claws have to be
removed and secondary infections treated. The goal of long-term treatment is to allow claws to re-grow with normal
quality and to achieve life-long lack of recurrence. The aim of this randomized treatment trial was to see if adding fish
oil or cyclosporine to a diet rich in omega-3 could improve the treatment outcome of symmetrical onychomadesis in
Gordon and English setters. All dogs were fed Eukanuba Veterinary Diets Dermatosis® exclusively during the six month
treatment trial. The treatment outcome was measured as the change in number of healthy claws during treatment, as
well as the long-term effect on hunting ability and recurrence of onychomadesis. The hypothesis was that cyclosporine
provides a stronger and different immune modulating property than fish oil and therefore would give a better treatment
outcome in dogs with symmetrical onychomadesis eating a diet rich in omega-3 fatty acids.

Results: Six Gordon setters and one English setter were treated with 5 mg/kg cyclosporine once daily for six months
and seven Gordon setters were treated with 10 ml Dr Baddaky fish oil® once daily for six months. All dogs were
evaluated every month and the numbers of healthy claws were recorded.
There was a statistically significant improvement in the number of healthy claws after six months of treatment with a
median increase of 13.5 claws for both groups. However, there was no statistically significant difference between the
two treatment groups regarding the improvement in number of healthy claws, as assessed using the Wilcoxon rank-sum
test (P = 0.15). Dogs in the cyclosporine group had a median increase of 10 healthy claws after six months of treatment
while the median for the fish oil group was 14. Long-term cure was not achieved with either treatment.

Conclusion: Cyclosporine and fish oil appeared to be equally effective in treating symmetrical onychomadesis when the
dog is fed a diet high in omega-3.
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Background
Dogs often damage their claws during hunting, but with
symmetrical onychomadesis all claws slough off within
three months and when the claws grow back, they are
brittle and misshapen (onychodystrophy). The dogs ex-
perience pain in the acute phase of the disease. Symmet-
rical onychomadesis also diminishes the dogs’ hunting
abilities and welfare through the lack of functional claws
[1]. Previously, symmetrical onychomadesis was named
canine symmetrical lupoid onychodystrophy (SLO) and
was first described by Scott et al. [2]. The disease
was reported to affect different breeds of dogs and
mainly dogs between three and eight years of age.
According to Scott et al. [2], affected dogs shed their
claws (onychomadesis) without any signs of systemic
disease and the claws are dystrophic when they grow
back. Histopathological examinations of claw biopsies
showed band-like subepidermal infiltrates predomin-
antly along the dorsal aspect of the claw [2]. The dis-
ease is thought to be quite rare in most breeds, but
Ziener et al. [1] described a high prevalence among
Gordon and English setters in Norway.
Symmetrical onychomadesis is a difficult disease to

treat for a veterinary dermatologist. The re-growth of
claws and improvement takes time and is hard to moni-
tor accurately. Removal of damaged claw plates during
anaesthesia and treatment of secondary bacterial infec-
tions are essential in the acute phase of the disease. The
goal of the long-term treatment is to encourage re-
growth of normal quality claws and to prevent recur-
rence of onychomadesis. From a dermatological point of
view, a dog is cured of the disease if it develops new
claws of normal quality with no recurrence of onycho-
madesis during that dog’s lifetime. However, a significant
proportion of owners will report the dog as “cured” as
long as the dog does not have painful relapses of ony-
chomadesis, even though it still has onychodystrophy.
Traditionally, different immune-modulating drugs have

been used to treat dogs diagnosed with symmetrical
onychomadesis and complete or partial remission has
been achieved. Bergvall [3] demonstrated positive ef-
fects of omega-3 and omega-6 supplementation and other
treatment plans have included the use of tetracycline/
niacinamide, prednisolone, pentoxifylline and azathio-
prine [1-5]. Amputation of claws has also been used to
treat symmetrical onycomadesis with good results, but
this might be considered an overly aggressive treatment
option [6]. In addition, a pilot study using cyclosporine
in three dogs was conducted prior to initiating the
current treatment trial. All dogs had re-growth of normal
claws after treatment with cyclosporine for six months
(unpublished data).
The aim of this randomized treatment trial was to

compare fish oil supplementation and cyclosporine for
the treatment of symmetrical onychomadesis in Gordon
and English setters fed a diet rich in omega-3. The
effect of treatment was measured by comparing the
number of healthy claws in each dog before and after
six months of treatment and a follow-up survey was
done four years after the first dog was included in
the study. The hypothesis was that dogs fed a diet
rich in omega-3 would have a better treatment out-
come by adding cyclosporine than fish oil, given the
more pronounced and different immune modulating
properties of cyclosporine compared to fish oil. To
our knowledge this is the first randomized treatment
trial comparing different treatment regimens in sym-
metrical onychomadesis.

Materials and methods
Study population and design
Twelve Gordon setters and one English setter diagnosed
with symmetrical onychomadesis were recruited for a
treatment trial at the first author’s clinic in Norway from
2008 until 2010. Participation was based on informed
owner consent. The execution of the project was in
compliance with ethical regulations at the Norwegian
University of Life Sciences. All dogs were fed Eukanuba
Veterinary Diets (EVD) Dermatosis® exclusively from the
time of initiation of treatment and for the following
six months. In addition, the owners were allowed to
give their dogs’ potatoes and low fat white fish, as
these were ingredients in the diet, but nothing else.
EVD Dermatosis® was fed as an elimination diet dur-
ing the study because neither of the owners had previ-
ously given their dog catfish or herring, which are the
protein sources in EVD Dermatosis®.
Allocation to treatment groups was based on a system-

atic random procedure. This means that the first dog
was allocated to treatment group based on the toss of
a coin and subsequently every other dog entering the
study received either fish oil (Dr Baddaky fish oil®,
Dr. Baddaky AS, Skotterud, Norway) or cyclosporine
(Atopica®, Novartis, Oslo, Norway) to produce groups
of equal size. In both groups, the treatment was adminis-
tered per os by the owners. For practical reasons, the
treatment allocation was not blinded to the owner or to
the responsible veterinarian.
A thorough clinical and dermatological examination of

all dogs included in the study was performed. A medical
history was obtained with special emphasis on ruling out
previous skin diseases as a possible cause for the sym-
metrical onycomadesis. The number of claws without
visible signs of disease was recorded.
All dogs were placed under short time general anaes-

thesia to remove affected claw plates and inspect claw
beds at initial presentation. Samples for bacterial culture
and antimicrobial sensitivity were obtained from the
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dogs that were not on antibiotics when included in the
study. Bacterial culture and sensitivity testing are rec-
ommended as a part of the diagnostic workup for dogs
with symmetrical onychomadesis [7]. All dogs had rou-
tine serum biochemistry and complete blood counts
performed. A thyroid gland profile including thyroid
stimulating hormone (TSH), total thyroxin (TT4), free
thyroxin (FT4) and cholesterol was also obtained from
all dogs.
The dogs received carprofen 2 mg/kg BID for five days

and amoxicillin clavulanic acid 10 mg/kg BID for four-
teen days following the removal of claw plates. Addition-
ally, the owners were instructed to use socks on the
dog’s paws as long as the claw beds were sore and to
wash the paws with antibacterial shampoo daily if exud-
ate was present.
The diagnosis was based on clinical signs of symmet-

rical onychomadesis on several claws (Figure 1A and B)
and by exclusion of other dermatological diseases as the
cause of onychomadesis. Only English and Gordon set-
ters with symmetrical onychomadesis on several claws
were included in the study. All dogs which had previ-
ously received any form of immune suppressive therapy
and all dogs showing only single digit onychomadesis
where excluded from this study.
Figure 1 Onychomadesis in Gordon setter. A) Claw before treatment (o
claw after treatment; D) Onychodystrophy after treatment. Figures A and B
cyclosporine group; Figure D: dog no.7 in the fish oil group.
Follow up
All dogs included in this study were presented for clinical
evaluation once monthly for six months. During these ex-
aminations, all claw beds were inspected and the absence
or presence of re-growth of claw plates was recorded.
Photo documentation of re-grown claws was performed.
Each claw was either characterized as normal (Figure 1C)
or as having signs of onychodystrophy (Figure 1D). For
every visit the number of claws that had become normal
was recorded. The outcome of the treatment trial was the
difference between the number of normal claws for each
individual at presentation and after six months of treat-
ment. After six months the medication was discontinued
and feeding of the dog’s original diet resumed. In 2012,
four years after the first dog was included in the study, a
follow-up questionnaire was mailed to the owners. The
owners were asked to describe their dog’s claws as normal,
misshapen (dystrophic) or with recurrence of onychomad-
esis. The dog’s hunting abilities after onychomadesis was
recorded. Furthermore, if the dog was not alive, the reason
for death/euthanasia was recorded.

Statistical methods
The change in number of healthy claws at presentation
and after six months of treatment was compared using
nychomadesis); B) Claw bed after removal of horn layer; C) Normal
: dog no. 3 in the cyclosporine group; Figure C: dog no. 5 in
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the Wilcoxon rank-sum equality of populations test. Fur-
thermore, the effect of treatment in the two groups was
compared and the same test was also used to evaluate if
the sex of the dog influenced the treatment outcome.
The software package Stata/SE version 11 (Statacorp,
College Station, Texas) was used for the analysis. The
cut-off for statistical significance was set to P < 0.05. A
post-hoc power calculation was performed using JavaStat
(http://statpages.org/postpowr.html).

Results
Twelve Gordon and one English setter diagnosed with
symmetrical onychomadesis were included in the treat-
ment trial. The dogs were aged between three and seven
years when entering the study and this was their first
appearance of onychomadesis. The sex, age and weight
distributions, as well as the long-term outcome for dogs
in the two treatment groups are presented in Tables 1
and 2.
Dog no. 3 in the cyclosporine group is the same dog

as dog no. 7 in the fish oil group. This dog had normal
claws for six months after finishing treatment with
cyclosporine, before it relapsed with symmetrical ony-
chomadesis on all claws. The dog then entered the fish
oil supplementation group following random allocation.
A skin biopsy was performed in dog no. 6 from the

fish oil group because of mild alopecia when included
in the study. The histopathology report showed mild
atrophic dermatopathy and mild superficial perivascular
dermatitis. In general, the dogs showed only minor
changes in albumin, globulin, alanine transferase (ALT),
alkaline phosphatase (ALKP) and glucose. These were
considered clinically irrelevant.
Dog no. 7 in the cyclosporine group was diagnosed with

hypothyroidism when it was included in the study, based
on low serum TT4, FT4, high TSH and cholesterol values.
In this dog, a euthyroid state was maintained adequately by
Table 1 Demographic data from seven dogs diagnosed with o

Dog Sex Age of
onset

Weight Proportion of
normal nails
when entering
study

Proportion of
normal nails
after six months
of treatment

Lo
1
2
on

1 Male 3 23 6/18 18/18 Eu

2 Female 6 20 0/18 18/18 2

3 Female 4 18 5/18 15/18 1

4# Female 6 24 10/16 7/16 2

5 Female 3 19 0/18 6/18 3

6* Female 5 19 0/18 15/18 2

7 Male 7 23 10/18 17/18 2

Average 5 21 5/18 (median) 15/18 (median) 2
#Dog number four had two digits amputated.
*Dog number six was an English setter.
supplementation of levothyroxine (Levaxin®, Nycomed
Pharma, Oslo, Norway). Dog no. 4 in the cyclosporine
group had values of TT4 of 52 nmmol/l (16–46 nmmol/l)
and tested thyroglobulin autoantibodies (TgAA) negative.
Dog no. 6 in the fish oil group had TT4 of 47 nmmol/l
(16–46) and she was not tested for TgAA.
All dogs had paronychia associated with onychomad-

esis. Bacterial culture and antimicrobial sensitivity ana-
lysis was obtained in nine dogs; the remaining dogs were
already on antibacterial treatment upon entering the
study. The results showed three samples with beta toxin
producing Staphylococcus sp. and one with S. pseudin-
termedius from the dogs in the cyclosporine group.
From dogs in the fish oil group, there were two samples
with a mixed culture of Gram positive and Gram nega-
tive bacteria and one sample with Streptococcus canis.

Adverse effects of cyclosporine and fish oil
None of the owners of dogs in the fish oil group re-
ported adverse effects of the treatment. In the cyclospor-
ine group, three owners reported that their dogs were
vomiting during the initial week of treatment, but this
resolved within the following four to five days, during
which a small amount of food was given with the drug.

Outcome
All dogs, except one in the cyclosporine group, showed
an improvement in the number of normal claws during
the course of the study period. The median number of
normal claws when entering the study was 5/18 for the
cyclosporine group and 0/18 for the fish oil group.
After six months, the median numbers of normal claws
where 15/18 in cyclosporine group and 14/18 in fish oil
group (Tables 1 and 2). There was a statistically signifi-
cant improvement in the number of healthy claws after
six months of treatment with a median increase of 13.5
claws for both groups. However, there was no statistically
nychomadesis allocated to cyclosporine treatment

ng term outcome; Claw outcome;
= Still episodes of onychomadesis
=Onychodystrophy with out
ychomadesis 3 =Normal claws

Time of
follow up
in years

Long term outcome:
Is the dog used as a
hunting dog?

thanized after six months 4

4 No

3 Yes

4 No

3 Yes

3 Yes

3 Yes

(median) 3.4 (3median)

http://statpages.org/postpowr.html


Table 2 Demographic data from seven Gordon setters diagnosed with onychomadesis allocated to fish oil treatment

Dog Sex Age of
onset

Weight Proportion of
normal nails when
entering study

Proportion of normal
nails after six months
of treatment

Long term outcome; Claw
outcome; 1 = Still episodes
of onychomadesis
2 =Onychodystrophy
without onychomadesis

Time of
follow up
in years

Long term outcome:
Is the dog used as a
hunting dog?

1 Female 6 21 0/18 14/18 1 4 Yes

2 Male 6 22 0/18 16/18 1 4 Yes

3 Female 4 17 0/18 13/18 1 4 Yes

4 Male 7 19 4/18 18/16 1 4 Yes

5 Male 3 20 0/18 12/18 1 3 Yes

6 Female 7 15 0/18 14/18 2 3 No

7 Female 7 19 10/18 14/18 2 2 No

Average 6 19 0/18 (median) 14/18 (median) 1 (median) 3.4 (median4)
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significant difference between the two groups regarding
the differences in number of healthy claws after six months
of treatment as assessed using the Wilcoxon rank-sum test
(P = 0.15). Furthermore, the change in number of healthy
claws over time did not differ by sex (P = 0.89). A post-hoc
power calculation showed that the power of this study to
detect a difference in number of healthy claws of four be-
tween the fish-oil and cyclosporine groups was 30%. By
doubling the sample size the observed difference could be
detected with a power of 80% and a P of 0.05.
None of the owners reported any recurrence of sym-

metrical onychomadesis in the first month after their
dog discontinued treatment and where fed their original
diet.
Four years after the first dog was included in the study

a questionnaire was mailed to the owners. In the cyclo-
sporine group; one dog had been euthanized due to
onychomadesis and aggressive behavior, one dog had
normal claws, one still had recurrence of onychomadesis
and four dogs had onychodystrophy. Four of the seven
dogs were used for hunting (Table 1).
In the fish oil group; two dogs had onychodystrophy

and five dogs had recurrence of onychomadesis. Five of
the seven dogs were used for hunting (Table 2).
None of the dogs, in either group, had received any

further treatment for their claw disease after completing
the trial.

Discussion
The primary aim of this randomized treatment trial was
to evaluate if adding cyclosporine to a diet rich in
omega-3 could improve treatment outcome regarding
canine symmetrical onychomadesis compared to adding
fish oil to the same diet. A second aim was to observe
the course of the disease on a long term basis after with-
drawal of treatment.
Evaluating the outcome in a prospective treatment

study of symmetrical onychomadesis is challenging,
because within the same dog, claws will show different
stages of disease at any given time. If the inclusion criteria
of this treatment trial had been absence of normal claws,
the groups would have been more comparable at the start
and hence the results easier to interpret.
Therefore, in order to minimize the possible effect of

any difference between groups at inclusion into this
study, the change in number of normal claws was used
to assess treatment success. No difference in the change
of number of normal claws was detected between the
two groups. This could be due to low effect of adding
cyclosporine to a diet high in omega-3 when treating
symmetrical onychomadesis.
It was considered necessary to have a treatment period

of six months for studying a disease with such a long re-
covery phase. The results could potentially have been
different if the treatment period had been longer or
shorter than six months, but earlier studies have re-
ported efficacy of treatment within a time period of
three to four months [4].
To assess the natural course of the disease without

treatment, a follow up was done four years after the first
dog was included in the study. Owners reported that
even though none of the dogs were on any treatment, it
seemed that the dogs with recurrence of onychomadesis
or onychodystrophy showed less sign of pain and lame-
ness compared to what was seen during the initial acute
phase of the disease. In previous studies, effect of treat-
ment has been reported as excellent, good, partial or
poor, based on owner interviews [4]. Many owners and
their dogs will consider a good response to treatment to
be absence of painful relapses of onychomadesis, despite
the claws showing signs of onychodystrophy. In medical
terms a dog with symmetrical onychomadesis should be
classified as “cured” if it has no recurrence of sloughing
of claws for the remainder of its life, as well as complete
re-growth of normal claws. In this study only one dog in
the cyclosporine group was still “cured” after four years.
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The number of “cured” dogs could probably have been
higher if the dogs were kept on life- long treatment, but
the question is if the dogs need this, if they only have
onychodystrophy without pain and lameness. Perhaps a
diet change to a diet rich in omega-3 might be enough
as a long term treatment in the majority of cases, as long
as the affected claws are removed in the acute phase of
the disease. The results could also have been different in
heavier breeds known to be predisposed to symmetrical
onychomadesis such as Rhodesian ridgeback and giant
schnauzers. These breeds might possibly need life-long
treatment because they have a higher body weight
than setters and therefore could show more pain upon
recurrence.
Because Mueller et al. [5,7] showed that symmetrical

onychomadesis could be due to food allergy in two
cases, all the dogs in this trial where fed the same diet.
To rule out food responsive symmetrical onychomadesis
all the dogs were fed their original diet after completion
of the trial, and none of the owners reported any recur-
rence of symmetrical onychomadesis within the first
month. It was also important to assure that all dogs par-
ticipating in the study got the same amount of eicosa-
pentaenoic acid (EPA) and docosapentaenoic acid (DHA)
from the diet. A dose of EPA/DHA at 50–250 mg/kg body
weight appears to have an anti-inflammatory effect [8].
The mean weight of the dogs participating in the study
was 20 kg and a total dose of 1–5 g EPA/DHA daily would
therefore be sufficient to anticipate a treatment effect. In
this study each dog had a daily intake of 3.3 g EPA/DHA
from the diet. Every dog ate an average of 300 g food and
in EVD Dermatosis® the EPA level is 0.9% per gram and
the DPA level is 0.2% per gram.
In the fish oil group each dog had a daily intake of

2.7 g EPA/DHA from the fish oil supplementation.
Dr Baddaky fish oil® contains 165 mg EPA/ml, 106 mg
DHA/ml and 1.0 mg vitamin E/ml and each dog in the fish
oil group received 10 ml daily for six months.
Omega-3 fatty acids, in the form of fish oil, have previ-

ously been shown to have a good effect against symmet-
rical onychomadesis and are relatively inexpensive with
few side effects [5]. It is reported that neutrophils and
macrophages obtain a higher concentration of EPA and
DHA in cell membranes when dogs are fed fish oil. This
might contribute to modulating the immune response so
that less potent inflammatory mediators are produced.
Furthermore, the expression of MHC class I and II on
cell surfaces decreases in animals fed a diet rich in
omega-3 fatty acids [8-11].
Cyclosporine was chosen as a therapeutic agent for

comparison in this study because it had shown good re-
sponse in the pilot study and has previously been used
to treat canine immune mediated diseases such as atopic
dermatitis and anal furunculosis [12,13]. Cyclosporine
is a potent immune suppressive agent that has been
shown to inhibit the activation of most cells involved
in cell-mediated immunity. The compound does not have
major impact on humoral immune response in the short
term.
Two dogs in the cyclosporine group and one dog in

the fish oil group had complete re-growth of normal
claws after six months of treatment. Twelve of the thir-
teen dogs had a higher number of normal claws at the
end of the treatment period. To which extent the
omega-3 from the EVD® diet contributed to the outcome
of this treatment trial is unknown, because a negative
control group that did not got the diet was not included
in the study design.
Potential selection bias of this study was avoided

through the random allocation of dogs to treatment
groups. There was no blinding of the treatment for the
veterinarian that performed the evaluation of the out-
come and this is a limitation of the study. Blinding was
not considered practically achievable because of the dif-
ferent formulation of the two drugs. The fact that a bi-
nominal scale was chosen to measure treatment effect
(number of affected claws before and after treatment) in-
stead of a graduated scale or subjective measurements of
improvement should decrease the risk for measurement
error introduced by the lack of blinding. The hypothesis
was that cyclosporine together with the diet would give
a better treatment outcome compared to fish oil with
diet, but after thirteen dogs, no significant difference be-
tween the two groups was observed. The post-hoc power
calculation showed that the power to detect a difference
in improvement in the magnitude of four claws between
the two treatment groups was 30%, and that a doubling
of the sample-size could have resulted in a power of 80%
for this difference and significance level. However, be-
cause a difference of this size was considered unlikely to
represent a biologically relevant effect the inclusion of
additional patients was stopped.

Conclusions
Cyclosporine and fish oil appeared to be equally effective
in treating symmetrical onychomadesis when the dog is
fed a diet high in omega-3. No statistically significant
differences in the change in number of healthy claws
were observed between dogs in the two treatment groups
after six months of treatment. Symmetrical onychomad-
esis has been described in several other breeds and it is
likely that the treatment regimens used in this trial could
be used for dogs from other breeds as well. With long
term follow-up, eleven of thirteen dogs continued to have
onychomadesis or onychodystrophy after discontinuation
of treatment and diet. However, the dogs appeared to live
well with their disease after discontinuing treatment,
although three dogs were not used for hunting because
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of discomfort. A diet rich in omega-3 may play an im-
portant role in suppressing the inflammatory reaction
that takes place in the claw fold. Because of the high
costs and lack of effect of cyclosporine compared to fish
oil, we are inclined to suggest that omega-3 might be the
first choice of treatment for canine symmetrical onycho-
madesis incorporated in the diet or as a supplement.
However, the current study included a limited number of
dogs and further investigation is warranted before treat-
ment guidelines for the disease can be proposed.

Abbreviations
BID: Bis in die- twice a day; DHA: Docosahexaenoic acid; DPA: Docosapentaenoic
acid; EPA: Eicosapentaenoic acid; EVD: Eukanuba veterinary diets; FT4: Free
thyroxin; TgAA: Thyroglobulin autoantibodies; TSH: Thyroid stimulating hormone;
TT4: Total thyroxin; SLO: Symmetrical lupoid onychodystrophy.

Competing interests
The authors declare no competing interests. Dr. Baddaky supported all the
dogs in the fish oil group with fish oil without cost for the owner. Nova Artis
supported all the dogs in the cyclosporine group with cyclosporine without
cost for the owner. Eukanuba veterinary diets gave all the dogs EVD
Dermatosis for six months, as long as they participated in the study. Neither
of the companies provided salary or other financial contributions to the
project, nor did company representatives take part in data-analysis or writing
of the manuscript.

Authors’ contributions
MLZ planned the study, did all the clinical work and was responsible for
drafting the manuscript. AN contributed with statistical analyses as well as
writing the manuscript. Both authors read and approved the final manuscript.

Authors’ information
MLZ is a veterinarian working at Fredrikstad Animal Hospital and PhD student
at Norwegian School of Veterinarian Science. The working title of the thesis is
“Hypothyroidism and symmetrical onychomadesis in Norwegian Gordon and
English setter”. MLZ is also a member of the breeding council in the Norwegian
Gordon setter club. AN is a veterinary epidemiologist and professor of
population medicine at the Norwegian School of Veterinary Science.

Acknowledgements
The authors wish to thank Carsten Glindø and colleagues at Fredrikstad
Animal Hospital for their time and support. Additionally, the authors wish
to forward a special thanks to the dog owners for their cooperation and
participation in this study. The study was funded by the Norwegian Kennel
Club, The Norwegian Gordon Setter Club, Smidts Stiftelse, Dr. Baddaky,
Novartis and Eukanuba Veterinary Diets.

Received: 6 November 2013 Accepted: 15 September 2014

References
1. Ziener ML, Bettenay SV, Mueller RS: Symmetrical onychomadesis in

Norwegian Gordon and English Setters. Vet Dermatol 2008, 19:88–94.
2. Scott DW, Rouselle S, Miller WH: Symmetrical lupoid onychodystrophy in

dogs: a retrospective analysis of 18 cases (1989–1993). J Am Anim Hosp
Assoc 1995, 31:194–200.

3. Bergvall K: Treatment of symmetrical onychomadesis and
onychodystrophy in five dogs with omega-3 and omega-6 fatty
acids. Vet Dermatol 1998, 9:263–268.

4. Auxilia ST, Hill PB, Thoday KL: Canine symmetrical lupoid
onychodystrophy: a retrospective study with particular reference to
management. J Small Anim Pract 2001, 42:82–87.

5. Mueller RS, Rosychuk REW, Jonas LD: A retrospective study regarding the
treatment of lupoid onychodystrophy in 30 dogs. J Am Anim Hosp Assoc
2003, 39:139–150.
6. Boord MJ, Griffin CE, Rosenkrantz WS: Onychectomy as a therapy for
symmetric claw and claw fold disease in the dog. J Am Anim Hosp Assoc
1997, 33:131–138.

7. Mueller RS, Friend S, Shipstone MA, Burton G: Diagnosis of claw disease –
a prospective study of 24 dogs. Vet Dermatol 2000, 11:133–141.

8. Bauer J: Timely topics in nutrition; responses of dogs to dietary omega-3
fatty acids. J Am Vet Med Ass 2007, 231:1657–1661.

9. Chan DL: The role of nutrient in modulating disease. J Small Anim Pract
2008, 49:266–271.

10. Saker KE: Nutrition and immune function. Vet Clin North Am Small Anim
Pract 2006, 36:1199–1224.

11. Freeman LE: Beneficial effects of omega-3 fatty acids in cardiovascular
disease. J Small Anim Pract 2010, 51:462–470.

12. Steffan J, Alexander D, Brovedani F, Fish RD: Comparison of cyclosporine
with metylprednisolone for treatment of canine atopic dermatitis;
a parallel, blinded, randomized controlled trial. Vet Dermatol 2003,
14:11–22.

13. Guaguere E, Stefan J, Olivry T: Cyclosporin a: a new drug in the field of
canine dermatology. Vet Dermatol 2004, 15:61–74.

doi:10.1186/s13028-014-0066-y
Cite this article as: Ziener and Nødtvedt: A treatment study of canine
symmetrical onychomadesis (symmetrical lupoid onychodystrophy)
comparing fish oil and cyclosporine supplementation in addition
to a diet rich in omega-3 fatty acids. Acta Veterinaria Scandinavica
2014 56:66.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Results
	Conclusion

	Background
	Materials and methods
	Study population and design
	Follow up
	Statistical methods

	Results
	Adverse effects of cyclosporine and fish oil
	Outcome

	Discussion
	Conclusions
	Abbreviations
	Competing interests
	Authors’ contributions
	Authors’ information
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


