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Abstract 

The multinodular bone tumor is a slow-growing, locally invasive malignant tumor capable of metastasizing. Its occurrence 
is greater in the flat bones of the skull and hard palate. The clinical signs depend on the location of tumor and are generally 
related to compression of adjacent structures. This report describes the follow-up of a case of multinodular bone tumor 
in a currently thirteen-year-old dog, Yorkshire Terrier breed, which was initially treated with neoformation in a region 
overlapping the topography of the left zygomatic arch and the caudal portion of the left mandibular branch. After performing 
a skull radiographic evaluation, computed tomography and laboratory investigation, surgical removal and histopathological 
examination were performed, which confirmed the suspicion of a multinodular bone tumor. Two years after surgery, pulmonary 
metastasis was found on the left side of the lung. At the time of this publication, the animal is in good general condition and 
without respiratory symptoms, despite progressive metastatic growth. 
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Introduction

Multilobular bone tumor is a slow-growing, locally 
invasive bone neoplasm with malignant potential and a 
high rate of recurrence and the ability to metastasize. It 
occurs more frequently in dogs of medium or large breeds 
and rarely in giant and small breeds, being more common in 
middle-aged to elderly animals [1]. This bone tumor recurs 
locally after surgical excision, in addition to having the ability 
to metastasize to distant tissues such as lungs [2,3]. The 
diagnosis of this tumor is defined using imaging tests, including 
radiography, computed tomography and magnetic resonance 
imaging, which are also fundamental in surgical planning [4].  

Histologically, the multilobular bone tumor presents 
a mass with well-defined lobes containing osteoid and 
cartilage separated by fibrovascular septa. These lobes 
have a trilaminar appearance formed by islands of bone or 
mineralized cartilage circumscribed by ovoid or elongated 
cells, delimited by peripheral areas of fibrosis [4-6].

Case Report

A canine animal, female, Yorkshire Terrier breed, in 
2019, aged nine years old, was seen at a private clinic located 
in São Paulo, SP, Brazil, with a history of increased volume 
superimposed on the topography of the left zygomatic arch 
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and caudal portion. Of the left mandibular branch (Figure 1A). 
At the time of the first consultation, radiographic examination 
of the skull and chest, computed tomography of the skull and 
chest, electrocardiogram, echocardiography, blood count 
and serum biochemistry were requested with assessment 
of serum levels of alanine aminotransferase, alkaline 
phosphatase, urea, creatinine, albumin and total proteins. 

The radiographic examination revealed marked bone 

proliferation of high radiopacity, with an irregular and 
amorphous appearance superimposed on the topography 
of the left zygomatic arch and the caudal portion of the left 
mandibular ramus (Figure 1B). On computed tomography, 
the presence of multilobulated amorphous bone proliferation 
was verified (Figure 1C & 1D). Before surgery, three-view 
chest radiographs were performed to assess whether 
metastatic disease was present, with results within normal 
limits.

Figure 1: A) Macroscopic appearance of the volume increase on the topography of left zygomatic arch and caudal portion of 
left mandibular ramus. B) Ventrodorsal radiographic evaluation. Presence of irregular and amorphous bone proliferation 
superimposed on topography of left zygomatic arch and caudal portion of left mandibular ramus. C) Computed tomography. 
Presence of amorphous, multilobulated bone proliferation (regular margins and defined limits, affecting the left zygomatic 
arch measuring 4.7cm in the rostrocaudal axis, 2.8cm in the dorsoventral axis and 2.1cm in the lateral axis). D) Computed 
tomography. 3D reconstruction of images obtained from the neoformation. Font: [4].

The material obtained after surgery was sent for 
histopathology. The microscopic examination of sections 
revealed presence of mesenchymal proliferation with 
expansive growth, sections forming lobular outlines 
delineated by bundles of spindle cells. Inside the lobes, an 
atypical cartilaginous component, areas of ossification and 
few foci showing immature osteoid matrix were observed. 

The tumor cells appeared fusiform or rounded in appearance, 
with round to oval nuclei (Figures 2A & 2B).

Based on these results, the diagnosis of multilobular bone 
tumor was established, and the tutor was recommended to 
periodically reevaluate the dog for possible local recurrence 
of the tumor or emergence of metastases.
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Figure 2: Histopathology. A. Mesenchymal proliferation with expansive growth, with stretches forming lobular outlines 
delineated by bundles of fusiform cells. Inside the lobes, presence of atypical cartilaginous component, areas of ossification 
and foci with immature osteoid matrix (Hematoxylin/Eosin stain, 4x magnification). B. Presence of tumor cells with a fusiform 
or rounded appearance, with rounded to oval nuclei (Hematoxylin/Eosin stain, 40x magnification). Font: [4].

Figure 3: Chest X-ray. A, B. Chest X-ray performed in 2021: Presence of amorphous image with partially defined limits, irregular 
contours and water radiopacity, with a discrete heterogeneous area of increased radiopacity interspersed, superimposed on 
the dorsocaudal region of left hemithorax, measuring approximately 3,6cm x 2,5cm. C, D. Chest X-ray performed in 2022: 
Presence of amorphous image with partially defined limits, irregular contours, water radiopacity, with a heterogeneous area of 
increased radiopacity interspersed, superimposed on the dorsocaudal region of left hemithorax, measuring 4,47cm x 2,87cm. 
Another homogeneous radiopacity image measuring approximately 1,87cm x 1,57cm superimposed on the 6th pair of ribs, 
dorsal to the cardiac silhouette by the laterolateral projection and in the 6th intercostal space on the right by ventrodorsal 
projection. E, F. Chest X-ray performed in 2023: Presence of nodular image, soft tissue radiopacity with defined limits, 
overlapping the dorsal region of middle third of right hemithorax, measuring 4.73cm x 4.4cm x 4.2cm. Presence of areas 
with heterogeneous opacification, high radiopacity, poorly defined limits and irregular contours, overlapping the dorsocaudal 
region of left hemithorax and dorsal/middle region of the right hemithorax. The image on the left hemithorax measures at 
least 6,1 cm in the longest axis.
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In 2021, after performing a chest x-ray, the presence 
of amorphous image with partially defined limits, irregular 
contours and water radiopacity was observed, with a discrete 
heterogeneous area of increased radiopacity interspersed, 
superimposed on the dorsocaudal region of left hemithorax. 
Due to the tumor’s refractoriness to chemotherapy, it was 
decided by the owner to only monitor the dog. In 2022, this 
amorphous image with partially defined limits increased in 
size. In 2023, the image presented a nodular appearance, 
with soft tissue radiopacity and with defined limits in left 
hemithorax, being larger in dorsal region of middle third of 
right hemithorax. Despite the growth of tumor in the lung, 
at the time of this publication the dog is in good general 
condition and does not present respiratory symptoms 
(Figure 3).

Discussion

The multilobular bone tumor is an uncommon bone 
neoplasm, most frequently described in medium or large 
breed dogs, with few cases described in small breeds 
[4]. Clinical manifestations and behavioral changes may 
arise due to compression of adjacent structures [5], a 
phenomenon not mentioned by the animal’s owner [4].  

An increase in serum alkaline phosphatase levels may 
occur due to the release of the bone isoenzyme released in 
cases of reactive lesions or bone neoplasms [7], a finding not 
verified in the present report, since alkaline phosphatase 
values were within of the reference limit for the species (44 
U/L) [4]. 

Using imaging tests such as radiography and magnetic 
resonance imaging, the bone tumor was found to be located 
in the region of the left zygomatic arch without compromising 
adjacent structures or the presence of tumor metastases, 
facts already reported in other investigations [1,8]. Imaging 
exams were essential for establishing diagnosis, surgical 
planning and metastasis research, leading to guidance from 
the owner on the indication of the surgical procedure with a 
wide margin of safety [4,8]. Surgical removal is often difficult 
due to the location of the neoplasm and local recurrence 
occurs in approximately 50% of cases [1]. Aggressive surgical 
excision with wide margins is considered the treatment of 
choice and can result in long-term remission of the neoplasm 
[4,9], once chemotherapy and radiotherapy present a clinical 
response variable and short-lived [10-12].

Histologically, a mesenchymal proliferation was 
observed with sections forming lobular outlines delineated 
by bundles of spindle cells. Inside the lobules, an atypical 
cartilaginous component, areas of ossification and foci with 
immature osteoid matrix were visualized, containing tumor 
cells with a fusiform or rounded appearance, with rounded 

to oval nuclei [4-6].

The lung is a richly vascularized organ and is often the 
target of metastases [13-16]. The incidence of primary lung 
tumors and metastatic is not well established in dogs [17,18].

The clinical signs presented by dogs vary and are 
often nonspecific, and exercise intolerance, tachypnea 
and dyspnea, pleural effusion and hemothorax may be 
observed. The treatment of choice consists in the surgical 
excision of tumor, in combination with radiotherapy and 
chemotherapy [19-21]. To the multilobular bone tumors, 
the best therapeutic option is removal of the primary tumor 
with a wide surgical margin, whereas chemotherapy and 
radiotherapy for the treatment of lung metastases are not 
effective [3-22]. Because this discouraging situation, many 
tutors opt to euthanize the dog due to the dismal prognosis 
for shortening the suffering [23].

After confirming the diagnosis of a multilobular bone 
tumor, the owner was advised about the patient’s prognosis 
and periodic monitoring by the veterinarian in search of 
local recurrence and the emergence of metastases [1,4] fact 
that was verified two years after surgery.

At the time of this publication, the animal was in good 
general condition and showed no signs of respiratory 
compromise.

Conclusion 

The multinodular bone tumor is an uncommon 
neoplasm, with a high rate of recurrence and the ability to 
metastasize. Therefore, it is essential to provide guidance to 
tutors regarding the need for periodic reevaluation of dogs 
for the emergence of local recurrence or metastases.
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