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Abstract: 

Using macromorphological, thermographic, ultrasound and radiographic (intravenous retrograde radiopaque 

angiography) methods of visual diagnostics, we investigated the correlation between pathogenesis and clinical signs 

of interdigital follicular cyst in dogs. And also, its clinical signs and course in comparison with other nonspecific 

poddermatitami. Studies have shown that, despite the external similarity with other nonspecific poddermatitis, 

interdigital follicular cyst has characteristic features as it proceeds with a certain staging. The first stage is 

characterized by inflammatory hyperemia, a local slight increase in temperature, coarsening of the plantar skin with 

the formation of comedones, but no changes in echogenicity and vascular pattern of the pathological focus. The 

second stage is characterized by even greater edema, hyperemia and a local increase in the temperature of the 
interdigital fold. There is a slight diffuse increase in the echogenicity of the pathological focus. But the vascular 

pattern, visualized by CPAA, in the area of the pathological focus, is not changed. The third stage is characterized 

by clearly visualized pustules from the dorsal side of the interdigital fold. An ultrasound clearly visualizes a cavity 

filled with fluid. The hyperemia is even more visualized and the local temperature increases. In the energy doppler 

mode, increased blood flow along the periphery of the cyst is visualized. CPAA visualizes the defect of the vessels in 

the area of the interdigital fold. The fourth stage is characterized by the formation of an ulcer from the dorsal side 

of the interdigital fold. At the same time, the ultrasound continues to clearly visualize the cavity filled with fluid. The 

CPAA visualizes a significant enhancement of the vascular pattern in the area of the lesion. The fifth stage is 

characterized by the formation of connective tissue scar at the site of cyst localization. At the same time, the area of 

the pathological focus becomes highly echogenic. In it vessels are poorly visualized and the intensity of blood flow is 

lowered. Thus, a clear staging of the clinico-morphological course of the interdigital follicular cyst indicates the 
specificity of this disease, which distinguishes it from the subdermatitis of another etiopathogenesis and must 

necessarily affect its treatment method. 
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INTRODUCTION: 
Interdigital follicular cyst (IFC) in dogs is a type of 

chronic granulomatous poddermatitis in the area of 
the interdigital arch and is characterized by a 

relapsing course. It should be noted that the term 

“granulomatous pododermatitis” is only a kind of 

surgical pathology in the area of the fingers but does 

not explain the exact pathomorphological difference 

between the interdigital follicular cyst and other 

poddermatitis. 

 

The putative pathogenesis of interdigital cyst in dogs 

has been described by some foreign authors [Duclos 

D.D., Hargis A.M., Hanley P.W.]. According to this 
hypothesis, an interdigital follicular cyst develops as 

a result of coarsening of the plantar skin, and 

obstruction of the excretory ducts of the sebaceous 

glands. At the same time, comedones are visualized 

at the initial stage of the disease. The authors argue 

that the development of this pathology can occur 

against the background of a bacterial infection, but in 

relation to the latter, the formation of a cyst in the 

interdigital fold fold should be considered the 

primary pathology [4]. However, the coarsening of 

the skin on the plantar side of the limb can be caused 

by various factors that contribute to the breakdown of 
the skin barrier and the development of a 

dermatological reaction. For example, long walks of 

large dogs on sandy ground, or uneven distribution of 

body weight on the fingertips when the paws are not 

correctly set, and maceration of the plantar skin due 

to wet weather, or an accompanying allergic reaction 

of the body, etc. [1, 2, 4, 5]. Thus, most etiological 

factors lead to the development of a dermatological 

reaction and a weakening of the skin barrier with the 

penetration of conditionally pathogenic microflora. 

Therefore, the macromorphological features of the 
interdigital follicular cyst are often visualized in 

combination with other signs characteristic of the 

Pododermatitis, i.e. they have a mixed picture. For 

example, abscesses, folliculitis and furunculosis, 

scars, erythema, edema, purulent or purulent-

hemorrhagic exudation, the formation of corn 

pyoderma, deformation of fingertips, fistulas and 

ulcers. Often, interdigital cyst proceeds typically, 

with the formation of a single abscess or interdigital 

fistula, but the pathology can be mistaken for a 

consequence of injury or confused with a furuncle, 

and even with a neoplasm [1, 2, 4, 5, 6]. Thus, for 
accurate diagnosis of interdigital follicular cyst and 

its subsequent adequate pathogenetic treatment, a 

clear understanding of its clinical and morphological 

picture is necessary. 

 

Purpose of the study. Investigate the course of 

interdigital follicular cyst in order to visualize and 

describe the dynamics of changes in its clinical 

manifestations. Find the similarities and differences 

in the clinical course of IFC in comparison with other 

sub-dermatitis. 

 
Objectives of the study. To accomplish this goal 

solved the following tasks. 1 - using methods of 

visual diagnostics to conduct a study of interdigital 

follicular cyst in dogs, in acute, subacute, chronic 

periods of the disease, as well as in the period of 

remission and relapse. 2 - compare and interpret the 

data of ultrasound, thermography and X-ray in 

different periods of the course of the IFC, and in 

comparison, with other sub-dermatites. 3 - to classify 

the stages of IFC in the dynamics of the pathogenesis 

of the disease on the basis of data of visual 

diagnostics. 
 

MATERIALS AND METHODS: 
The study was carried out on the basis of the St. 

Petersburg State Aviation Clinical Hospital. For the 

study selected 15 dogs of different breeds and ages, 

with signs of interdigital follicular cyst. In order to 

diagnose interdigital follicular cysts in dogs, 

anamnestic data, general clinical and 

macromorphological signs, as well as the results of a 

hematological study of biochemical and clinical 

blood parameters were taken into account. To assess 
the stages of interdigital cyst, thermographic, 

ultrasound, and X-ray methods of diagnosing distal 

extremities were used. Thermography was carried out 

at room temperature, in a room protected from the 

sun's rays, using a GEMDT 980 thermal imager, 

while the thick hair in the area of the fingers was 

clipped. Ultrasound examination was carried out in 

“B-mode”, using an ultrasound machine of the 

company Mindray, brand DC-T6/DC-N6, with a 

linear transducer, frequency 7.5 MHz. In the area of 

the corresponding interdigital space, thick hair was 

cut off, and a medium-viscosity buffer gel was 
applied to the skin of the test area. To determine the 

vascularization of the affected area was used energy 

Doppler mode. As an x-ray, intravenous retrograde 

radiopaque angiography (BPPA) was performed in 

the area of the fingers using a DONGMUN CO., LTD 

x-ray unit, model DM-100P, using a Kodak Point-of-

Care digitizer CR 120. parts of the limbs, used 

radiopaque agent "trazograf". 

 

RESULTS AND DISCUSSION: 
According to the results of external examination of 
the limbs of animals with interdigital follicular cyst, it 

was established that this pathology is characterized 

by the presence of an acute inflammatory reaction of 

the plantar skin bordering the fingertips. In addition, 

there is marked skin roughness in this area, with the 
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formation of comedones, calluses, sclerotic changes 

of the pads, as well as pain and thickening of the 

interdigital fold. Macromorphological signs of 

interdigital follicular cyst, along with a 

dermatological reaction, are characterized by the 

formation of interdigital fold pustules, the presence of 

fistulas or ulcers on the dorsal surface of the fold, or 

cicatricial fold thickening (Fig. 1). 

 

     

     

Fig. 1: External signs of the course of IFC in dogs: 

 

Stage 1: A - erythema and edema of the plantar skin; 

R - comedones on the skin of the sole. 

Stage 2: B - edema of interdigital folds; G - 

hyperpigmentation. 
Stage 3: D, E - pustule of the dorsal surface of the 

interdigital fold. 

Stage 4: J - interdigital fistulous drainage; Z - ulcer 

of interdigital arch. 

Stage 5: I - formed scar of interdigital fold; K - 

keloid scar of interdigital fold at the site of healing of 

the ulcerative defect. 

 

According to the results of a thermographic study of 

the interdigital follicular cyst, it was established that 

the disease proceeds against the background of a 

diffuse or local dermatological reaction, which is 

characterized by a local increase in the temperature of 

the skin surface. The temperature of the skin surface 
is displayed on the display of the thermal imager as a 

diffuse or limited area of dark red. The presence of a 

diffuse dermatological reaction indicates a high 

intensity of inflammation, and a local one indicates a 

limited inflammatory process in the initial stage of 

the disease or in the period during its chronic course. 

A significant weakening or disappearance of the 

intensity of infrared radiation is observed only in the 

period of remission of the IFC (Fig. 2). 

 

     
Fig. 2: Thermography of the IFC localization area at different stages of the flow: 

 

Stage 1: A - local hyperthermia of the interdigital 

fold. 

Stage 2: R - hyperthermia of the interdigital fold with 

the seizure of adjacent tissues. 

Stage 3: B - hyperthermia of the nidus with capturing 

the metacarpus (metatarsus) tissue. 

Stage 4: G - hyperthermia of the nidus with capture 

of the metacarpus (metatarsus), arrows indicate the 

fistulous openings with local foci of necrosis 

visualized as zones of hypothermia. 

Stage 5: D - decrease in temperature in the area of 

scar tissue formation due to weak vascularization of 

fibrous tissue. 
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According to the results of ultrasound diagnosis of 

interdigital folds, with signs of pustular formation, 

the presence of a cavity of low echogenicity, which is 

limited by the contours of increased echogenicity, is 

clearly visualized. However, in case of chronic 
inflammation and limited painless thickening of the 

interdigital fold, a continuous limited area of 

increased echogenicity is visualized. An ultrasound 

examination of the interdigital fold pustules in the 

mode of energy dopplerography revealed that blood 

supply is carried out around the demarcation zone of 

the pathological cavity. In the case of a chronic 

course of pathology with the replacement of the 

pathological focus with fibrous tissue, the 

echogenicity in the thickness of the interdigital fold 

increases significantly, but the blood supply is 
visualized very weakly. In the initial stage of the IFC, 

the signs of pathology are not visualized, the structure 

of the interdigital fold is homogeneous, of medium 

echogenicity, the energy Doppler mapping displays 

the cumulative blood flow (Fig. 3). 

 

     

     
Fig. 3: Ultrasonic visualization of the interdigital fold at different stages of the IFC: 

 

Stage 1: A - no changes, homogeneous structure of 

medium echogenicity; R - no change, energy Doppler 

mapping displays cumulative blood flow. 

Stage 2: B - a slight diffuse increase in echogenicity, 
with local areas of ischemia - G. 

Stage 3: D - a limited and rounded area of low 

echogenicity, highlighted by an oval; E - 

visualization of energy Doppler mapping on the 

periphery of a rounded section with its absence in the 

center. 

Stage 4: J - a limited area of low echogenicity of 

irregular shape; Z is the enhancement of the energy 

Doppler mapping along the periphery of the area 

marked by the oval. 

Stage 5: I - arrows indicate a heterogeneous structure 

with areas of increased echogenicity and increased 
energy Doppler mapping on the periphery of the site - 

K. 

 

According to the results of intravenous retrograde 

radiopaque angiography (CPRA) of distal limbs of 

dogs with signs of IFC, it was found that the nature of 

the vascular pattern in the area of the fingers varies 

depending on the degree of inflammation of the 

interdigital folds. That is, due to the development of 

an acute or chronic inflammatory process in the 
vessels, stagnation is visualized, and the branching of 

the vascular pattern becomes atypical. For example, 

in the case of the formation of interdigital fold 

pustules, the blood supply of this area is disturbed, 

which is characterized by a delay of the radiopaque 

agent in the end parts of the metacarpal vessels or the 

metatarsus. Thus, the shadow of the vascular pattern 

is abruptly interrupted, having the appearance of 

incompleteness or “steepness”. In addition, due to 

inflammatory edema and vascular hyperemia of the 

interdigital fold, the radiopaque agent is retained in 

the collateral vessels of the inflammatory focus. In 
the case of cicatricial sclerosis of the interdigital fold, 

the radiopaque agent does not enter the vessels of this 

region. In the initial stage of the IFC, signs of 

pathology are not visualized, the distribution of the 

radiopaque agent in the metacarpus / tarsus and 

fingers is even. (Fig. 4). 
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Fig. 4: BPAA of the metacarpus / tarsus and fingers at different stages of the IFC: 

 

Stages 1, 2: A - there are no changes in vascular 

architectonics. The arrows indicate continuous 

vascular shadows and a uniform intravascular 

distribution of the radiopaque agent. 

Stage 3: R - Arrows indicate areas with an 

interruption of the vascular pattern in places of delay 
of the radiopaque agent. 

Stage 4: B - confluent enhancement of X-ray density 

in the area of the second and third fingers, due to 

excessive accumulation of X-ray contrast agents in 

the divided vessels of the pathological focus. 

Stage 5: G - arrows indicate a section of scar tissue 

and a weak filling of vessels with a radiopaque agent. 

 

 

Thus, on the basis of the results of visual methods of 

research, it can be concluded that the morphological 
picture of interdigital follicular cyst in dogs, on the 

one hand, corresponds to the standard pathogenesis of 

the inflammatory process. But on the other hand, it is 

specific as a result of the development of the primary 

pathological process in the glands of the interdigital 

fold. That is, the pathogenesis of the interdigital cyst 

begins with inflammation of the skin on the plantar 

side of the limb, its coarsening and thickening, which 

leads to obstruction of the ducts of the sebaceous 

glands and the formation of retention follicular cysts 

in the interdigital fold - 1 stage. The cyst filled with 
fat-sweat secretion squeezes the surrounding tissues, 

and the interdigital fold thickens and inflames, since 

it is disturbed by vascular hemodynamics and an 

acute inflammatory process develops - 2 STAGE. As 

a result of hemostasis, fibrinogen, the effusion of the 

liquid part of the blood, and the breakdown of tissue 

protein are released, as a result of which the cyst 

overflows with inflammatory exudate. Further, 

purulent exudate can diffuse into the surrounding 

tissues, as a result, the interdigital fold pustule or 

abscess of the interdigital arch on the dorsal side of 

the extremity develops - 3 STAGE. The interdigital 

fold of the pustule formed on the dorsal side 

undergoes disintegration and opens up with the 
formation of a fistulous opening, with the presence of 

purulent or purulent-hemorrhagic exudate - 4 

STAGE. With the release of purulent exudate, the 

acute phase of the inflammatory process is completed 

and the cells of the reticulo-endothelial system are 

activated. This is the way the next phase develops - 

chronic proliferative inflammation. Proliferative 

changes lead to the formation of fibrous or 

granulomatous tissue, sometimes causing irreversible 

sclerosis of the interdigital fold with the presence of 

"keloid scars" - 5 STAGE. In some cases, extensive 
scarring is not formed, and the skin of the interdigital 

fold is restored, acquiring a morphologically normal 

interdigital space. However, as a result of persistent 

changes in the plantar skin, due to its coarsening and 

callousness, as well as due to sclerosis of the 

excretory duct of the sebaceous gland, the 

pathological process recurs. Thus, interdigital cyst in 

dogs acquires a protracted and recurrent nature, and 

does not respond to conservative treatment. 

 

CONCLUSION: 
Based on the studies of interdigital follicular cysts in 

dogs, it should be noted that most of the clinical 

manifestations mimics other nonspecific 

subsidermatitis. However, the use of several methods 

of visual diagnostics makes it possible to identify a 

clear staging of the IFC, which is not observed with 

other sub-dermatitis (Table 1). 
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Table 1: Visual signs of the clinical stages of IFC. 

Stages of the 

MPFC 

Visualized signs 

External signs Thermography 

Ultrasound diagnostic 

ВРРА 
overview 

Power 

doppler 

Stage of 

obstruction of 

sebaceous 
glands 

Edema, erythema, 

hyperkeratosis, 

comedo. 

Local 

hyperthermia 
No change 

No change, 

Doppler 

mapping 

displays 
cumulative 

blood flow 

No change 

Stage 

inflammatory 

infiltration 

Edema, macula, 

hyperpigmentation 

Hyperthermia 

pathological focus 

with the capture of 

adjacent tissues 

Does not mean. 

diffuse increase 

in echo 

Displays a 

cum. blood 

flow from 

the locale. 

areas of 

ischemia 

No change 

Stage of 

pustule 

formation 

Pustule on the dorsal 

surface of the 

interdigital fold 

Hyperthermia of 

the nidus with the 

seizure of most of 

the pasterns / 
tarsus 

roundish area of 

low 

echogenicity, 
with 

peripheral 

Doppler 

energy 
mapping 

Violation of the 

uniform filling of 

the venous 

vessels with a 

radiocontrast in 
the area of the 

pathological 

focus 

Stage of 

ulceration 

Ulcer / fistulous 

drainage on the 

dorsal surface of the 

interdigital fold 

Hyperthermia of 

the nidus with the 

seizure of most of 

the pasterns / 

tarsus 

plot of low 

echogenicity and 

irregular shape, 

with 

enhanced 

power 

Doppler 

mapping on 

the periphery 

increased 

accumulation of 

X-ray contrast in 

the vessels of the 

pathological 

focus and on its 

periphery 

Stage of 
scarring 

Scar formation at the 
site of ulcer healing 

Decrease in 

temperature in the 
area of scarring 

ulcer 

In the thickness 

of the 

interdigital fold, 

the area of 
increased 

echogenicity, 

without clear 

boundaries 

power 

Doppler 
mapping on 

the periphery 

of the site 

Very weak 

accumulation of 

X-ray contrast in 
the vessels of the 

area of the healed 

ulcer. 
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