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Lung-Digit Syndrome Related to an Adenosquamous Feline Lung Carcinoma
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ABSTRACT

Background: The lung-digit syndrome is a rare syndrome characterized by the presence of a primary pulmonar neoplasia
manifesting metastasis to the digit, occurring exclusively in felines. The diagnosis is based on the clinical signs, associated
with radiographic and histopathological exams. There are no therapeutic protocols well-established, and surgical excision
is considered controversial due to high recurrence and metastasis rates. The prognosis is considered poor, with low survival
rates. The aim of this paper is to report a case of lung-digit syndrome attended in Rio de Janeiro.

Case: A 12-year-old female cat, no defined race, was attend with the complaint of weight loss and injury in the right thoracic
limb, already having histopathological diagnosis of squamous differentiation adenocarcinoma through biopsy. Physical
examination showed no other clinical signs at first, including no signs of respiratory disease. Laboratory and imaging exams
were performed, and the radiographic examination showed alterations in the pulmonary parenchyma showing a nodular
area of increased radiographic density. Followed up by the manifestation of breathing noise at rest, as the first respiratory
signs. The association of the clinical evaluation, medical history, and histopathological report from the limb lesion, lead
to the suspicion diagnostic of lung-digit syndrome. The owners decide for the palliative treatment with chemotherapy, us-
ing carboplatin and prednisolone. Only the first session was performed, with the animal being euthanized due to clinical
worsening 48 days after the initial manifestation of clinical signs. The diagnosis was confirmed by post mortem exams,
and the pulmonary nodule were diagnosed as adenocarcinoma with squamous differentiation in concordance with the
limb lesion diagnosis.

Discussion: The lung-digit syndrome is still poorly studied in the veterinary medicine, with few reports published. Epide-
miological data shows major incidence in elderly cats, with no racial or sexual predisposition, occurring in a 12-year-old cat
in the present case. There are few theorys to explain the etiopathogenesis of the syndrome, however, none have been fully
comproved. The clinical symptomatology varies from asymptomatic animals to those manifesting nonspecific systemic
signs and respiratory signs. In this case the animal initially manifested only the presence of the digit injury and weight
loss, with respiratory signs manifesting later. The digital lesion local signs usually include swelling, ulceration, purulent
discharge, nail loss, and pain, occurring more frequently in the thoracic limbs, involving weight-bearing digits, as in the
present report that occurred in the right thoracic limb, with involvement of the first and third digits. Radiographic findings
may help in the diagnosis suspicion, having the confirmation by histopathological examination. The most frequent histo-
logical types involved in the syndrome are the adenocarcinoma, bronchoalveolar carcinoma, squamous cell carcinoma and
adenosquamous carcinoma. The squamous-differentiated adenocarcinoma or adenosquamous carcinoma, as described in
the histopathological report in the present case, is the least frequent. The treatment protocol is not well-established with no
proven effective treatment. Surgical excision is not recomended as a palliative method, and the chemotherapy and radio-
therapy sucess rates are still unknown. The prognosis is considered extremely unfavorable and early diagnosis represents
the best attempt to control the disease.
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INTRODUCTION

Primary lung neoplasms are considered rare
in domestic animals [6] in contrast to human medi-
cine [23]. The incidence is low in domestic cats [5],
accounting for 0.69% of cases of feline neoplasms [7],
as shown by Barr et al. [3] that reported 17 cases over
a period of 16 years. Etiology is unknown, although
there are indications of the influence of pollutants and
air quality [23].

Clinical signs include respiratory and nonspe-
cific signs [1,2,5,12,20]. Asymptomatic animals repre-
sent the minoriry of cases, where neoplasia becomes
an incidental finding [2,22]. Biological behavior is
considered aggressive [6], with metastasis rates of 60%
to 80% [2,7,12]. Most frequently location is intrapul-
monary [7,12], followed by lymph nodes, liver, spleen,
kidneys, and intestines [7,22] and less frequently ocular
choroid, bones, musculature, salivary gland and skin
[9,15,17,22,24]. Digit metastases are considered fre-
quent among extrapulmonary involvement, accounting
for up to 17.9% of all metastasis cases [7].

The lung-digit syndrome is defined as the
manifestation of a primary pulmonary neoplasm with
metastasis specifically to the digits [5]. This syndrome
is described exclusively in felines and is not recognized
in other domestic animals [18,19]. However, there are
similar reports in human medicine, in case of a 62-year-
-old man manifesting a primary pulmonary squamous
cell carcinoma with toe metastasis [25]. The aim of
the present study is to report the clinical approach to
a case of the syndrome.

CASE

A 12-year-old, female cat, mixed-breed, sexu-
ally intact, not tested for the feline immunodeficiency
virus (FIV) and feline leukemia virus (FeLV), attended
to the Oncology Service of the Veterinary Hospital of
the Rural Federal University of Rio de Janeiro, with
complaint of injury in the digits of the right thoracic
limb Figure 1) and recent weight loss, showing a one
month evolution.

As reported by the owners, the animal had alre-
ady undergone external veterinary care, in which was
performed an excisional biopsy, with histopathological
diagnosis of squamous differentiation adenocarcinoma.
Concomitantly, fungal culture was performed due to
sporotrichosis suspiccion, and the result was negative.

On physical examination, vital parameters of
heart rate, respiratory rate, mucosal color and rectal
temperature were within the normal range for the
specie. In the digit it was observed a lesion in the in-
terdigital region, presenting ulcerated, adhered, firm
and hyperemic, and the animal manifested pain on
palpation. Laboratory tests of blood count and serum
biochemical profile with analysis of albumin, alanine
aminotransferase (ALT), gamma glutamyl transpep-
tidase (GGT), creatinine and urea, and immunochro-
matographic examination for FIV and FeLV were
requested. The results showed no noteworthy change.
FIV and FeLV tests were negative.

Subsequently, abdominal ultrasonography,
and radiography from the chest and the affected limb
were performed. Ultrasound examination showed no

Figure 1. A 12-year-old female cat, showing ulcerated, hyperemic and exudative limb lesion. A- Limb injury, lateral view. B- Limb injury, frontal view.
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noticeable changes. Radiography showed alteration
in the pulmonary parenchyma with the presence of
a diffuse infiltrate interstitial pattern, with an area of
increased radiographic density, measuring 3.0 cm in
diameter located in topography of left diaphragmatic
lobe (Figure 2). A smaller nodule was observed, but
was later recognized as a radiographic artifact. In the
digit evaluation, a slight loss of radiographic density
was observed in distal phalanges of the first and third
digits, showing osteopenia suggestive of neoplastic in-
filtration. Upon returning for reassessment, the animal
began to show breathing noise at rest.

Na initial diagnostic of lung-digit syndrome
was established, considering pulmonary neoplasia
as primary focus and digit injury as metastatic focus.
According to the TNM staging system, by the World
Health Organization (WHO), the tumor was consi-
dered T1, a solitary lung tumor; NO, without nodal
involvement; M1 with distant metastasis, adding
TINOMI1, configuring stage four disease. Palliative
chemotherapeutic treatment was recommended, with
Carboplatin (B-Platin®)' 150 mg/m? dose, administered
intravenous every 21 days, totaling 6 cycles, associated
with Prednisolone (Prediderm®)* 1 mg/kg dose, orally,
every 12 h, throughout the treatment.

The protocol started with no side effects wi-
thin the 48 h after the application, however the animal
suffered a drastic worsening in the general clinical
condition, manifesting acute and unproductive cough,
prostration, inappetence and continuous weight loss.

The digit lesion also worsened considerably mani-
festing swelling and ulceration with active bleeding.
Facing the low response to treatment and the poor
prognosis, the owners choosen for eutanésia.

In necropsy examination, through macroscopic
cutaneous evaluation, an exudative and ulcerated lesion
involving the third and four digits was described. In
the internal evaluation, the presence of a single nodule
in the left diaphragmatic lobe measuring 5x3x1.5cm
was observed (Figure 3), with no significant changes
in other organs.

In the microscopic evaluation of the pulmonary
lesion, it was described multifocal areas of epithelial
cell proliferation, organized in bundles or islands, of
glandular aspect and polyhedral cell morphology, with
eosinophilic cytoplasm, round and basophilic nucleus,
evident nucleoli, anisocytosis and anisocariosis. The
diagnosis was a pulmonary adenocarcinoma with areas
of squamous differentiation. Microscopic evaluation of
the digit lesion was impaired by marked fibrosis and
autolysis, but it was possible to observe cellularity with
a pattern suggestive of adenocarcinoma, confirming
the lung-digit syndrome diagnosis.

DISCUSSION

Epidemiological studies regarding lung-digit
syndrome are scarce in the literature, however, data
report that more than 80% of digit carcinomas are
primary tumor metastases [18]. The epidemiological
profile of this animals tend to be similar to the profile

Figure 2. Radiographic projections of 12-year-old female cat thorax with lung-digit syndrome showing focal areas of increased radiographic density.
A- Left lateral-lateral projection. B- Ventral-dorsal projection.
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Figure 3. Evaluation of a 12-year-old female cat at necroscopic examination. A- General body state. B- Exudative and ulcerated lesion involving third
and fourth digits. C- General evaluation of the lungs. D- Nodule in left diaphragmatic lobe measuring 5x3x1.5 cm affecting the entire lobe.

of the ones affected by primary pulmonary neoplas-
ms, that includes animals ranging in age from 4 to 20
years, on an average of 12 years old, as in the present
report of a 12-year-old feline. Isolated case reports
of the syndrome mainly describe animals over 10
years of age [14,16,26,28], with few reports below 10
years old [8,22]. There is no reported racial or sexual
predisposition [11,18]. In this case, the animal tested
negative for FIV and FeLV, although no correlation
between this neoplasms and the viruses has been
described [12].

The etiopathogenesis of lung-digit syndrome
1s not well established, and there are two main theories
that explain the manifestation. The first is related to the
mechanism of dissemination, most commonly occur-
ring through the hematogenous pathway, which added
to the extensive vascularization present in the feline
digital region, could predispose the establishment of
metastasis in the region [18]. A second theory states
that the predilection of metastasis to the digital region
exists due to the specific characteristics present in the
tissue microenvironment, related to growth factors,
chemotactic agents and endothelial cell adhesion
molecules that predispose to involvement [26]. Fur-
ther studies are needed to substantiate the proposed
hypotheses.

Pulmonary neoplasms are often associated with
nonspecific signs and may be associated with respira-
tory signs [1-3,5,12,13,20,22]. In specific cases of lung-
-digit syndrome, the initial complaint often consists of
digital injury and local signs [8,11,14,21,22,26-28]

and may be accompanied by systemic signs of weight
loss, inappetence, anorexia, lethargy and behavioral
changes [14,16,28].

Only the minority of cases present respiratory
signs at the time of initial assessment [21], with some
cases of pre-existing respiratory disease [11]. In the
present report, the initial complaint presented by the
pet owners was the presence of the digit injury asso-
ciated with recent weight loss, with respiratory signs
later manifesting with breathing noise at rest. The
initial manifestation of digital lesion without respira-
tory manifestation is in agreement with that observed
by Gottfried et al. [11] who evaluated 36 cases of
the syndrome, in which none of the animals showed
respiratory signs at the first evaluation. As the disease
progresses, respiratory symptoms may occur [16,22],
although in many cases the animal dies before such
manifestation [8,10,14,26,28].

In the digital lesion, the most commonly signs
are swelling, ulceration, purulent discharge, nail loss,
and pain [11,21,22,26-28], similar to the signs obser-
ved in the present report. Lesion distribution occurs
most frequently in the digits of the thoracic limbs
against the pelvic ones, and usually involves primary
weight-bearing digits [11]. It commonly affects the
digits, with less involvement in the nail bed [27]. Cases
of digit involvement in more than one limbs are rare
[11]. The location recorded in the case occurred in the
right thoracic limb, with involvement of the first and
third digits, considered supporting digits, corroborating
with the described in the literature.
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Radiographic imaging of the limb may
reveal osteolysis as the most common finding
[10,21,22,26,28], besides bone proliferation with or
without joint involvement [10,21,26]. The patient’s
digital radiographic image showed slight density loss
compatible with osteolysis as described.

Among the primary pulmonary neoplasms,
the most frequent histological types are adenocar-
cinoma, bronchoalveolar carcinoma, squamous cell
carcinoma and adenosquamous carcinoma respectively
[1-3,5,7,12,13,20,23]. In cases of lung-digit syndro-
me, adenocarcinoma also occurs more frequently
[10,14,22,27,28], with fewer reported cases of bron-
choalveolar carcinoma [11,28] and squamous cell
carcinoma [8,26]. Cases of squamous-differentiated
adenocarcinoma or adenosquamous carcinoma, as
described in the histopathological report, are the least
frequent.

Radiography exam can identify or suggest the
presence of lung cancer [10], although computed to-
mography is considered the most accurate examination
for such cases [1,28]. In the case described, the radio-
graphic examination showed the presence of the mass.
The classic presentation is the presence of a solitary
and circumscribed nodule or mass [8,10,11,14,26,27],
occurring less frequently as multiple lesions [11,21]. In
cases of effusion, the lesions may be obscured [21,22].
Radiographic presentation of the patient occurred in
a clear pulmonary nodule without effusion. The ra-
diographic pattern cannot predict the tumor types [3].

The clinical manifestation added to the radio-
graphic findings are suggestive to the manifestation of
the syndrome [10], although the histopathological eva-
luation of both lung mass and digit injury is necessary
for the confirmatory diagnosis [10,27]. In the reported
case, the animal already had a previous diagnosis of
adenosquamous carcinoma performed after biopsy of
the limb lesion, and had the diagnosis of pulmonary
mass in post mortem examination, confirming the
diagnosis. Cytological examination is not considered
standard for diagnosis of lung cancer [10,20,22]. In the
present report the cytology exam was not performed
as the animal already had a histopathological exam by
the time of the first consultation. In many cases the
final diagnosis can only be obtained by post mortem
evaluation on necropsy exam [8,16,21,28], as in the
described report, in which the final diagnosis was
obteined in post mortem evaluation.

The laboratory tests have poor diagnostic
value in cases of lung-digit syndrome [29], without
marked changes in blood count, serum biochemistry
and urinalysis [10,11,14,26]. Isolated cases of anemia,
leukocytosis, azotemia have been reported [10,28]. In
the present report, no changes in laboratory tests were
observed.

Cases of the syndrome are often marked by
the presence of concomitant pulmonary metastases in
other sites [8,10,11,18,22,27,28]. The most common
location is the musculature [10,18,22,27,28], also
occurring in other regions as the skin, lymph nodes,
pleura, liver, spleen, kidneys, eyes, bones, salivary
gland, intestines, brain and heart [8,10,11,18,22,27,28].
In the present report there was no metastasis detected
in other organs until the moment of diagnosis or in post
mortem diagnosis, characterizing a case, of solitary
digital metastasis.

There is no well-established terapeutic proto-
col for cases of lung-digit syndrome, and no proven
effective treatment [10,27]. Surgical excision may
be performed for diagnostic purposes [11], but is not
considered as a palliative method due to poor survival
time, potential reduction in quality of life, and high
rates of metastasis and relapse [10,11,27]. In the case
presented, surgical excision was performed prior to the
initial consultation, allowing the definitive diagnosis,
although it was not possible to evaluate it real therapeu-
tic value. Data about chemotherapy and radiotherapy
are still scarce, without proven benefits [27]. In the
report, the palliative chemotherapy treatment has been
used as chosen by the owners. It was performed only
one session of the carboplatin protocol associated with
prednisolone, before the animal’s death. The use of
chemotherapy has been reported by Hanselman & Hall
[14] with an epirubicin protocol, showing no effective
response, with death after two applications. Some
authors report the use of symptomatic drug treatment,
also with low clinical response [14,22,28].

The prognosis for the lung-digit syndrome
is considered extremely unfavorable [10], with most
cases reporting euthanasia without therapeutic in-
tervention [8,16,22,26] or after clinical worsening
[14,22,28], as occurred in the present case. The
reported survival time ranges from 34 to 104 days
according to Sugiyama et al. [27] and 12 to 122 days
according to Gottfried et al. [11] with an average of
59 days [11,27]. Using surgical treatment associated
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with chemotherapy and suport treatment Hanselman
& Hall [14] reached 42 days of survival time. In the
present report, a 23 day survival time was reached,
corroborating the data described in the literature.
More studies are needed about the syndrome in order
to establish protocols and define the most effective
therapy.

In conclusion, given the extremely unfavorable

early diagnosis assumes great importance in the at-
tempt to control the disease, although even in this cases
te eutanasia is still an option.
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