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Introduction

The term “cancer of  unknown primary” (CUP) is applied to his-
tologically-proven metastatic malignant tumours whose primary 
site cannot be identified during pre-treatment evaluation, includ-
ing history, physical examination, laboratory and imaging studies 
and detailed histological evaluation [1].

In human medicine, CUP represents a real diagnostic problem, 
with lack of  treatment guidelines [2, 3]. In USA, CUP accounts 
for 3-5% of  all human cancers, it is reported to be the seventh to 
eighth most frequent malignant tumour, and it is the fourth most 
common cause of  cancer death [4].

In veterinary oncology there are no large studies focusing on 
CUPs. Recently, Rossi et al. (2013) published a review with de-
scription of  clinical features, treatment and outcome of  21 dogs 

with metastatic cancer of  unknown primary [5]. Furthermore, 
Amati et al. (2012) described a case of  disseminated carcinoma 
with extensive bone marrow involvement and carcinocythaemia 
whose primary site was not identified [6].

We report an atypical case of  adenocarcinoma of  unknown pri-
mary site metastasizing to the lumbar muscles and presenting with 
severe neuropathic pain.

Case History

An eleven year-old, castrated male, beagle was presented with a 
two-month chronic-progressive history of  stiff  gait on the hind 
limbs, kyphosis and hyperalgesia of  the back. The owner noticed 
progressive reluctance to walk and jump. Efficacy of  previous an-
algesic symptomatic treatments was unremarkable and, in the last 
two days, the dog was very hesitant to perform any movement, 
possibly due to the worsening of  the painful condition.

On neurological examination, gait abnormalities consisted of  
mild paraparesis and reluctance to walk. The dog showed dramat-
ic painful reactions (defensive behaviour and vocalization) after 
gentle palpation of  the lumbar region. Other findings included 
slightly delayed postural reactions on the pelvic limbs.

Clinical signs allowed to localize the lesion at the level of  the 
lumbar spine. Clinical differential diagnoses included degenera-
tive intervertebral disk disease, discospondylitis, meningomyelitis, 
myositis and neoplastic disorders.

Complete blood cell count and urinalysis were unremarkable. 
Blood biochemistry only showed minor abnormalities, rather a 
specific or consistent with mild muscular damage (Table 1). Ab-
dominal ultrasound and chest radiographs were normal.

Magnetic Resonance Imaging (MRI) of  the thoracolumbar spine 
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was performed using a low-field MR scanner (MrV, Paramed, 
Genoa, Italy). MRI showed severe abnormalities affecting the 
entire lumbar dorsal and ventral paraspinal musculature, heter-
ogeneously hyperintense on T2W sequences (data not shown), 
iso-to mildly hyperintense on T1W (Figure 1A), with marked 
and uniform post-contrast enhancement (Figure 1B) and mark-
edly hyperintense on STIR (data not shown). MRI findings were 
suggestive of  an inflammatory/infectious lesion of  the paraspi-
nal musculature and adjacent soft tissues. Cerebrospinal fluid ob-
tained by lumbar puncture was normal.

Surgical biopsies were obtained from the longissimus dorsi muscle 
and routinely processed for histology and bacteriology. Histopa-
thology showed mild hypertrophy and longitudinal splitting of  
muscular fibres. Bacterial culture was negative.

The dog was treated with different types of  analgesics, consist-
ing on first instance of  gabapentin 5 mg/kg OS TID (Gabapen-
tin, Teva Pharma) and robenacoxib 1 mg/kg EV SID (Onsior, 
Novartis). Subsequently was added methadone 0.2 mg/kg IM q4h 
(Eptadone, Molteni), replaced, finally, with fentanyl patch 50 µg 
(Durogesic, Janssen-Cilag).

The dog was minimally responsive to therapy and showed pro-
gressive deterioration of  the clinical status due to the continuous 
painful stimulation of  the back, that prevented normal locomo-
tion. Two weeks later, the patient was euthanized for humane rea-
sons and a complete necropsy was performed.

At gross examination, the lumbar paraspinal musculature was 
oedematous, with fatty infiltration and disseminated nodules of  
variable shape, ranging from 2 mm to 1 cm in diameter. Nodules 
were well demarcated, whitish and firm, localized in the thickness 
of  the paraspinal muscles deep right up to the vertebral bodies 
(Figure 2). Similar lesions were also observed in the diaphragm 
pillars (data not shown). Cross-sections of  the muscles of  limbs, 
neck, head and tongue did not evidence further lesions. Lungs 
showed atelectasis and irregular thickening of  the cranial lobes. A 
post-mortem morphological diagnosis of  severe multifocal gran-
ulomatous myositis and chronic pneumopathy was made.

Representative tissue samples were fixed in 10% neutral-buffered 
formalin and processed for histology. Microscopic examination 
of  haematoxylin and eosin-stained sections showed that the spi-
nal nodules were composed by fibroblasts and dense collagen fi-
bres concentrically arranged around small cores of  atypical cells. 
These cells were voluminous (20-30 µm) and polygonal, with dis-
tinct cytoplasmic borders. Cytoplasms were abundant, often con-
taining irregular vacuolations. Nuclei were round, with clumped 
chromatin and prominent nucleoli (Figure 3A, B). Scattered nerve 
fibers were seen entrapped within the neoplastic tissue (Figure 
3C). Histological appearance was consistent with a poorly differ-

entiated carcinoma.
The same findings were also observed in the histological samples 
from the diaphragm and lungs (data not shown). Additionally, 
dilated vessels containing tumour cells (neoplastic emboli) were 
frequently seen in the sections of  paraspinal muscles (Figure 3D), 
diaphragm and lungs (data not shown). No relevant findings were 
observed in the other tissues examined microscopically (liver, kid-
neys, spleen, intestine, spinal cord, lumbar vertebrae).

In order to orient towards the primary tumour location, immuno-
histochemistry (IHC) was performed applying a broad panel of  
specific antibodies (Table 2) able to identify tissues of  different 
origin. In particular, to recognize epithelial and glandular cells, the 
antibodies anti-pan-cytokeratin and-cytokeratin 19 were used, re-
spectively. To identify tissues of  mesenchymal and muscular (stri-
ated) origin, the antibodies anti-vimentin and desmine were used, 
respectively. The antibody anti-thyroid transcription factor-1 was 
employed to identify cells originating from thyroid and lung. To 
recognize tissues of  neuronal origin, the antibodies anti-glial fi-
brillary acidic protein (glial cells marker), -S100 (peripheral glial 
cells and melanocytic marker), neuron specific enolase (neurons 
and neuroendocrine cells marker), and neurofilament 70 kDa 
protein (neuronal marker) were used. All antibodies have been 
already utilized on dog tissues (Table 2) [7-14].

Appropriate positive and negative controls were used to assess the 
specificity of  the reaction. Neoplastic cells were characterized by 
strong expression of  pan-CK- and CK19-immunoreactivity (Fig-
ure 3E) and were inconstantly positive for VIM (Figure 3F). Neo-
plastic cells were negative for S100, TTF-1, NSE, DES, GFAP 
and NFP.

Based on histological and immunohistochemical findings, the di-
agnosis was muscle and lung metastases of  adenocarcinoma of  
unknown primary site.

Discussion

CUPs show common characteristics, such as aggressiveness, early 
dissemination and silent primary tumour. In human medicine, 
approximately half  the cases are diagnosed as adenocarcinomas, 
30% as poorly differentiated carcinomas, 15% as squamous cell 
carcinomas and the remaining 5% as undifferentiated neoplasms 
[15]. Identification of  the primary tumour occurs before death 
in less than 20-30% of  cases, even when extensive investigations 
take place. In most cases, the primary tumour remains unidenti-
fied even after post-mortem examination, but, if  found, it is a 
small asymptomatic tumour often localized in the lung or pan-
creas [16, 17].

Some hypotheses have been postulated about the pathogenesis 
of  CUPs. The primary tumour may remain diminutive, thereby 

Table 1. Blood biochemistry abnormalities.

Parameters Value Reference range
Serum alanine transaminase (ALT) 144 U/I 20-55 U/I

Aspartate transaminase (AST) 43 U/I 20-42 U/I
Alkaline phosphatase (SAP) 673 U/I 42-180 U/I

Creatine kinase (CK) 373 U/I 50-290 U/I
C-reactive protein (CRP) 2.89 mg/dl 0-0.5 mg/dl
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Figure 1. Transverse MRI of  the lumbar spine at the level of  L2-L3. The lumbar dorsal and ventral paraspinal muscles are 
iso- to mildly and irregularly hyperintense on T1W (A) with strong and homogeneous contrast enhancement (B).

Figure 2. Post-mortem findings. The paraspinal lumbar musculature was oedematous, with disseminated nodules (arrows)
of  variable shape and size (0.2-1 mm). Nodules were well demarcated, whitish and firm in consistency.

Figure 3. Histological and immunohistochemical findings on post-mortem samples.
(A) Sections of  paraspinal lumbar muscle, showing fatty infiltration and heavy fibroconnectival proliferations concentrically 
arranged around cores of  atypical cells (haematoxylin and eosin; scale bar: 200 μm). (B) At higher magnification, these cells 
were voluminous (20-50 µm) and polygonal in shape, with distinct cytoplasmic borders. Cytoplasms were abundant, often 
containing irregular vacuolations. Nuclei were round, with clumped chromatin and prominent nucleoli (haematoxylin and 
eosin; scale bar: 50 μm). (C) Nerve fibres (arrows) entrapped within the stromal reaction (haematoxylin and eosin ; scale bar: 
50 μm). (D) Diaphragm pillar. Dilated lymph vessels containing tumour cells (neoplastic emboli) (haematoxylin and eosin; 
scale bar: 100 μm). (E) The neoplastic cells showed a diffuse and intense positivity for cytokeratin 14 (CK14), supporting a 
diagnosis of  carcinoma of  glandular origin (CK14 immunohistochemistry; haematoxylin counterstain; scale bar: 100 μm). (F) 
Inconstant positivity for vimentin (VIM) (VIM immunohistochemistry; haematoxylin counterstain; scale bar: 50 μm).
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escaping clinical detection, or it may undergo immune-mediated 
regression or dormancy after seeding the metastasis [18]. Other 
explanations include the angiogenic incompetence of  the primary 
tumour, that may lead to cell apoptosis [19].

Although for several tumour types a specific immunohistochemi-
cal marker is not available and specificity and sensitivity of  immu-
nohistochemical tests are never absolute, IHC remains the best 
cost-effective method to identify the origin of  CUPs [3].

In the case described here, the diagnosis was post-mortem be-
cause of  the absence of  neoplastic cells in the biopsies, prob-
ably due to superficial or intralesional tissue sampling. Even at 
necroscopic examination, the presence of  multifocal sclerotic 
muscular nodules was more suggestive of  a chronic inflammatory 
infectious or parasitic process. However, lesions were identified 
as metastases from a tumour of  glandular origin, as confirmed by 
CKAE1/AE3 and CK19 positivity. As in human medicine, the 
most likely primary sites include stomach, bowel, pancreas, biliary 
tract or prostate, although extensive diagnostic imaging and post-
mortem examination failed to identify lesions at these sites.

Paraspinal muscle metastases have been documented in humans 
with non-small-cell-lung-carcinoma [20]; nevertheless, the case 
here described was negative to TTF-1, a reliable marker for pri-
mary lung carcinoma. Neoplastic cells also showed an inconstant 
positivity to vimentin. Cytokeratin and vimentin coexpression is 
not infrequent in poorly differentiated malignancy and is com-
monly reported in prostatic carcinoma [21].

Characteristic was the dramatic hyperalgesia, minimally respon-
sive to vigorous analgesic treatment. This finding could be ex-
plained by the nerve entrapment by the neoplastic tissue, con-
firmed by histopathological examination. Neuropathic pain is a 
type of  chronic pain well recognized in human medicine. There 
are several experimental animal models for neuropathic pain and 
the veterinary patients may react with allodynia (painful reaction 
to nonpainful stimuli) or with hyperalgesia (exaggerated respons-

es to only mildly painful stimuli). The plasticity of  the nervous 
system following persistent nociceptive processes is still object of  
study, and, in this case, may explain the unsatisfactory response to 
pharmacotherapy [22-24].
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