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ﬁ)stract \

Background and aim: Footpad dermatitis (FPD) is a multifactorial condition of inflammation and necrotic lesions on
the plantar surface of the footpads of poultry. This study was designed to investigate the prevalence and severity of
FPD in broiler flocks of Kazerun and Nurabad city in southwest of Iran.

Materials and Methods: Twenty-nine flocks from eleven farms of broiler chicken farms with flock sizes between
10000 and 22000 were studied in Kazerun and Nurabad city from December 2020 to May 2022 to investigate the
prevalence of foot pad dermatitis. The lesions of FPD were scored by macroscopic and microscopic evaluation.
Results: From 4000 chicken inspected in this survey, 897 (%22.42) broilers showed different stages of alterations in
the food pad. Type I was detected in 429, Type II was seen in 454 broilers and Type III FPD was detected in 12
broilers.

Conclusion: In this study, the rate of FPD was relatively low, which could be related to proper management, especially
proper bedding management, in the studied beef herds.
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Introduction

Economic benefits of increasing body weight in
the poultry breeding industry have caused the need
for enhanced growth rate that has resulted in different
growth of body components such as rapid muscular
growth. However, this growth is not accompanied by
skeletal development (Yousaf et al., 2021; Shepherd
& Fairchild, 2010). Lameness in broilers can reduce
bird’s activity and cause a variety of issues such as
hock burns and chest dirtiness, reduces birds' comfort
and affects their functioning including movement and
intake of feed and water (Biesek et al., 2023; Yousaf
etal., 2021).

Leg diseases are caused by the lack of appropriate
diet, good management, ideal lighting and
temperature and proper ventilation in combination
with inherent weight-bearing features. Infectious,
developmental, metabolic and degenerative diseases
can also cause leg weakness (Yousaf et al, 2021;
Swiatkiewicz et al., 2017; Martrenchar et al., 2002).

Footpad dermatitis (FPD) is a condition that
causes inflammation and necrotic lesions on the
plantar surface of the footpads in fast-growing broiler
chickens and turkeys (Swiatkiewicz et al, 2017,
Shepherd & Fairchild, 2010). FPD lesions vary from
hyperkeratosis to severe erosions and ulceration and
may appear in the first few days of life, but more
severe lesions are mostly seen during the fattening
period (Freihold et al., 2019). This condition not only
causes downgrades and elimination of saleable
chicken paws but also negatively affects the
performance indices, leg meat yield and increases
carcass condemnations (Pagazaurtundua & Warriss,
2006). Furthermore, Footpad dermatitis is a welfare
concern for the birds and the presence of severe
ulcerations in the foot pads could serve as a gateway
for systemic pathogen invasions (Abraham et al.,
2021; Zampiga et al., 2019).

Field observations has suggested that birds as
young as seven days may show early signs of foot pad
inflammation but significant lesions are usually
associated in commercial flocks with birds at older
ages (Wu & Hocking, 2011).

There are many factors influencing the occurrence
and severity of FPD. Among others the type of litter,
stocking density, strain crosses, sex and age of the
birds, ventilation, housing conditions, lighting
program, season or thinning of flocks are considered.
However, poor quality litter and wet litter is the most
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important cause of FPD (Zampiga et al., 2019;
Swiatkiewicz et al., 2017).

Kazerun and Noorabad, are located in the
southwest of Fars province on the slopes of Zagros
mountains chain in the height of 920 meters above the
sea level and have a hot semi-arid climate. They are
known as important centers for broiler production and
produce an estimated 8000 and 4000 tons of chicken
meat annually, respectively (Agricultural statistics of
Fars province, 2020)

As chicken paw prices have increased due to
demand for high-quality paws to export and local
demand in Iran, the aim of the present experiment
was to evaluate the prevalence and severity of FPD in
Kazerun and Noorabad province and study of
macroscopic a microscopic features of this foot
alteration in chicken flocks to score the condition in
this area.

Materials and Methods

To determine the prevalence and macroscopic and
microscopic character of foot pad dermatitis, this
study was done in Kazerun and Noorabad province
from December 2020 to May 2022. All farms had
fairly good fan ventilation system with a standard
stocking density. Water and standard diet were
provided ad libitum throughout the rearing period in
these farms. Litter was supplied in the form of
multiple layers of rice shell or saw dust.

Twenty-nine flocks from eleven farms of chicken
broiler farms with flock sizes between 10000 and
22000 were involved in this survey. The farms were
visited once a week during the rearing phase and one
percent of the flock were examined per visit. The foot
pads were inspected every week from the first week
until slaughter. Every macroscopic score was
determined as type I to type III according to the
scoring method adapted by Michel et al., (2012).
Other chicken's feet that died during the week were
also scored (Michel et al., 2012).

If foot pad alterations were covered with litter and
feces, they were gently washed with a wet cloth
before scoring. The foot pads of both feet were
scored. Only the central plantar was scored. If both
feet had lesions, the one with the most severe
condition was considered. Affected feet were
photographed with a digital camera and their type of
severity was recorded.
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Type 1 FPD consisted of mild lesions
characterized by scale enlargement and erythema this
type was histologically identified with hyperplasia
and hyperkeratosis of the epidermis, superficial
dermal congestion and oedema. Type II had
moderate, superficial lesions characterized by
hypertrophic and hyperkeratotic scales covered with
yellowish to brownish exudate and histologically by a
prominent pustular and crust-forming dermatitis.
Type III lesions were characterized by a thick dark
adherent crust, and histologically by extensive
ulceration.

Based on the severity and extent of these three
types of lesions a 5-point scale was devised, Score 1
indicated no or type I lesion, scores 2 and 3 indicated
50% or more than 50% of footpad with type II lesion,
respectively and scores 4 and 5 indicated less than
50% or more than 50% involvement of footpads with
type I1I lesion, respectively. (Michel et al., 2012).

Results were noted on sheets designed for this
study. Feet from the chickens that died during the
survey were placed in 10% buffered formalin.
Samples from 8 of the flocks in the slaughterhouse
were also collected and were sent to pathology
laboratory.

In order to observe all of the cutaneous tissue,
each foot was cut from the epidermis of the footpad
cushion.

The feet were fixed in 10% buffered formalin and
were sent to histology (histopathology) lab. The
specimens were dehydrated through increasing
concentrations of alcohol, cleared with xylene and
embedded in paraffin. Sections were cut at 5 pum,
mounted on slide and dried overnight. After dewaxing
and rehydration, stained with H&A method and were
studied by light microscopy.

Results

From 4000 chicken inspected in this survey, 897
(%22.42) broilers showed different stages of
alteration in the food pad. Type I FPD was detected in
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429 (%10.72), Type II was seen in 454 (%11.35)
broilers and Type III FPD was detected in 12 (9%0.3)
broilers.

First signs of FPD were seen in week two and the
number of the affected broilers were surged true the
study.

The foot pads that were classified as Type I
showed mild lesions and discoloration with mild
hyperkeratosis of the foot pad. Histologically a
moderate hyperplasia with hydropic degeneration in
the epidermis accompanied with superficial
congestion and edema and mild inflammatory cell
infiltration was noted .Basal layer of the epidermis
remained intact and hyperplasia of the epidermis was
occasionally seen (Figurel)

In macroscopic view type II lesions had high-
grade hyperkeratosis that sometimes were covered
with brownish scab that could be peeled off that
usually left an erosion like lesion (Figure 2). In
microscopic view thickening and poor keratinization
in the stratum corneum, hyperplasia and
hyperkeratosis of the epidermis, infiltration of
inflammatory cells in the epidermis and congestion of
the superficial dermis accompanied by increased
infiltration of inflammatory cells in the dermis
adjacent to the lesions was noted.

Type III lesions had different levels of ulceration
in the foot pad. The skin around the lesion had a
redden edematous appearance (Figure 3). In
microscopic view necrotic tissue was abundant on the
superficial surface of the lesion merging with a mass
of inflammatory cells consisting mainly of heterophils
in acute lesions. At the margin of the epidermis and
the necrotic plug, heterophils and sometimes bacteria
could be seen. Keratin vacuolar cells were often
present throughout the epidermis (Figure 4).
Epidermis had ulceration and was all or partly
replaced by a necrotic eosinophilic mass containing
basophilic nuclear debris. Subepithelial and
perivascular heterophil infiltration was also noted
(Figure 5).
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Figure 1. Note the poor keratinization and  thickening of the stratum corneum (arrowheads) with mild infiltration of
inflammatory cells.

Figure 2. Foot pad dermatitis: hypertrophic and hyperkeratotic scales covered with yellowish exudate, the dirt over the lesion was
removed before photography.
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Figure 3: Food pad dermatitis score 3: More than 50 percent of the central plantar is affected. Loss of epidermis and a large
adherent crust.

©
-
o)
)
Te)
a
)
IS
c
S
3
c
S
T
8
=<
£
g
S
<
3
K
o
2
[a)]

Figure 4: Extensive hyperkeratosis with heterophilic pustule formation (black star) that is covered by a dense mass of necrotic
tissue), Epidermal hyperplasia (Gray star) Vacuolar keratinocyte cells (yellow arrows) and underlying granulation tissue in the
dermis (black arrow).
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Figure 5: Epidermis is replaced mostly by necrotic material (Black star). Diffuse dermal edema and fibrosis in the dermis and

extensive hyperkeratosis is also noted. The ulcerated area is covered by a dense mass of necrotic tissue (Gray star).

Discussion

Foot pad dermatitis (FPD) that is also known by
other names, such as pododermatitis and contact
dermatitis is one of the most frequent occurring
medical conditions in poultry and characterizes an
inflammatory to necrotic lesions ranging from
superficial to deep lesions on the plantar surface of
the footpads and toe (Kittelsen ef al., 2023; Bergman
et al., 2013; Shepherd & Fairchild, 2010). The
prevalence and severity of foot pad dermatitis (FPD)
are influenced by a wide range of circumstances
which may affect litter quality and consequently the
foot pad health (Lingens ef al., 2023).

Twenty two percent of the chickens investigated
in our research had FPD. De Jong et al. reported that
%65 of the chickens in their study had FPD lesions
(38% severe and 26% mild lesions) in the
Netherlands (De Jong ef al., 2012). Allain et al. have
reported a %83 incidence of FPD in France that
%70.8 of these had severe lesions (Allain et al.,
2009). Ekstrand et al. have reported a 38% incidence
of FPD (%32 mild and %6 severe lesions) in Sweden
(Ekstrand et al., 1998). Sanotra et al. have reported a
%42 incidence of FPD in Denmark (Sanotra ef al.,
2003). Hashimoto et al. reported a FPD incidence
from 31.9% (81/254) to 99.5% (1/222) in different

flocks in Japan (Hashimoto et al, 2021).
Allahbakhshi et al. have reported a 29.2 incidence of
foot pad dermatitis in 10 flocks m in Sharekord, Iran
(Allahbakhshi et al., 2016). The differences between
our study and other studies could be due to rearing
conditions and different scoring systems.

Mayne have suggested that continually standing in
wet litter will cause the footpad to soften and become
more prone to damage, predisposing the bird to
developing FPD. Drying out the litter and moving
birds from wet litter to dry litter was observed to
reverse the severity of FPD (Mayne, 2005).

Ekstrand et al. have suggested that adding extra
litter during the rearing period resultes in significantly
lower prevalence of lesions compared with flocks
where no extra litter had been added (Ekstrand et al.,
1998). Meluzzi et al. found that broilers raised on
deeper litter had a lower occurrence of FPD than
those raised on a thin layer (Meluzzi et al., 2008).
Broilers raised on sawdust and rice shell litter show
good results in terms of the incidence of contact foot-
pad dermatitis (Xavier et al., 2010). The low price of
rice shell and sawdust as the main litter component
after the first week of rearing in our study research
area combined with and high price of chicken litter as
fertilizer is the cause of the farmers to constantly add
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this material to the litter. This fact combined with
good ventilation of the farms and proper stocking and
drinker management makes the litter deeper and drier
that may be the reason of lower incidence of FPD in
Kazerun and Noorabad area. In addition, the region
has experienced drought for several years at the time
of the study that had increased water thrift.

Martrenchar et al. noted that if the condition of the
liter be suitable, it is possible to have flocks with a
low prevalence of foot-pad dermatitis in chicken
broilers (Martrenchar et al., 2003), Mayne et al. have
suggested histopathologic alterations of the foot pads
occur at an early age in turkey flocks and can turn out
to fully developed lesions (Mayne et al., 2006). The
farms in our study used commercial Cardboard sheets
that decompose through the first week of rearing that
can be another probable reason of low prevalence of
severe FPD lesions in this area.

Prevalence and severity of foot pad alterations
seem to be age-related (Bergman et al, 2013).
Ekstrand et al. have reported that foot-pad score is
significantly associated with week of slaughter and
decreases over time (Ekstrand et al., 1998). Because
of the low price of chicken meat and shortage of
chicken food and issues related to the chicken meat
market, the chicken was sent to slaughter in a lower
age in the period of this study that can cause a stop in
FPD formation.

De Jong et al. have noted that flocks that had been
treated with antibiotics tended to have less FPD than
flocks without antibiotics treatment (De Jong et al.,
2012). Thefner et al. found correlation between the
incidence of footpad lesions and systemic bacterial
infections in broiler breeder birds (Thefner et al.,
2019). Antibiotic consumption is higher in Iran
broiler farms than more of the developed countries
(Mohammadzadeh et al., 2022). That can be another
probable reason of lower FPD rate in the present
research

Kaukonen et al. has reported a %64 incidence of
FPD severe lesions in Italy (Kaukonen et al., 2012).
The severe form of FPD percent in our study is lower
than that what is reported by De Jong et al. (De Jong
et al., 2012). Guler et al. have suggested that severe
cases of FPD seen in in deep litter systems is due to
the poor litter quality (Guler et al., 2021). De Jong et
al. have suggested that Severity of FPD is reduced in
warm and dry seasons and is elevated in cooler
months (De Jong et al., 2012). This may result from
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elevated litter humidity. Kazerun and Noorabad
province are located in warm and dry condition that
reduces the moistures of the litter.

Our macroscopic and microscopic features are

same to those noted by Mahmoud et al., Riber et al.,
Michel et al, Mayne et al. and Shepherd and
Fairchild (Mahmoud et al., 2021; Riber et al., 2020;
Michel et al., 2011; Mayne et al., 2006; Shepherd &
Fairchild, 2010).
Acute inflammation with a denser cellular infiltration
and thickening of the stratum corneum, which were
referred to as horned pegs by Whitehead was also
seen in our study that is not reported by other
researchers (Whitehead, 1990).

The deep ulcers and chronic abscessation and
fibrosis of underlying synovial structures reported by
Greene et al. is not seen in our study that may be
related to this fact that the flocks in our study were
slaughtered in a lesser age (Greene et al., 1985).

Conclusion

Foot pad dermatitis in our study had a lower
incidence compared to other similar researches in Iran
and abroad that can be due to better litter
management in our studied broiler flocks. Despite
this, more research is required regarding the incidence
of foot lesions in Iranian broiler flocks.
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