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Abstract

Cancer in animals and human beings spread through both hematogenous and lymphatic routes. While detection of cancer through the hematogenous route is easy delineating 
the diff erent pathways in lymphatic and lymph nodes involves skill and an advanced imaging system. The present review highlights diff erent techniques for outlining the lymphatic 
in canine cancer patients. The Sentinel Lymph Node (SLN) is the fi rst or echelon or initial draining node from the primary tumor mass in a regional lymphocentre. Positive (SLN) 
needs to be evaluated, and surgical planning for its removal along with local tumor control aff ects the prognosis of any carcinoma or sarcoma. This review discusses diff erent indirect 
lymphography procedure and their importance to detect the sentinel lymph node in a lymphatic basin both preoperatively and intraoperatively for better surgical assessment of 
various canine malignancies. 
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malignant. When it confi nes to the Locality, where it develops 
without showing any systemic signs and symptoms, is referred 
to as a benign tumor, whereas limitless replicative potential 
and dissemination of neoplastic cells to distant sites through 
hematogenous and lymphatic systems give rise to malignant 
or metastatic cancer. While the majority of sarcomas (cancer of 
mesenchymal origin) spread through hematogenous invasion, 
carcinomas (cancer of epithelial origin) and round cell tumors 
primarily spread through the lymphatic system. Like the blood 
vascular system, the lymphatic system also has a similar 
drainage pattern such as small lymphatic capillaries or initial 
lymphatic (absorb interstitial fl uid and cells forming lymph), 
interstitial space, collecting lymphatic and lymph nodes 
(structural and functional unit fi ltering lymph and immune 
cells) with a unidirectional valve which resist backfl ow. Lymph 
nodes are fi rm, smooth, and ovoid or bean-shaped lymphoid 
structures with poorly defi ned cortex and medulla, which act 
as germinal centers for lymphocytes (small, mature B and 
T lymphocytes, 85% - 95% or immune cells) and activate 
a necessary response to a particular threat. Canines have 

Introduction

Cancer is one of the leading causes of morbidity and 
mortality in both human beings and companion animals. 
The occurrence of cancer in canines is twice that of human 
beings and mainly affects animals above ten years of age and 
kills 40% - 50% of individuals [1]. The resemblance between 
canine and human traits has inspired many researchers all 
over the world to choose a dog as the best preclinical model, 
which stands higher in the hierarchy than lab animals and 
lower vertebrates and is an ideal model for in vivo study. Cancer 
in dogs resembles cancer in man in many ways, such as its 
clinical manifestation and metastatic potential, pathobiology, 
including tumor heterogenicity and genomic instability, and 
pharmacogenomic signature [2]. Thus, Comparative oncology 
and surgical oncology are two major divisions of surgery 
that are solely dedicated to the diagnosis and therapeutic 
management of cancer in laboratory and companion animals.

Cancer in animals occurs in two forms, benign and 
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around 60 (sixty) lymph nodes dispersed throughout the 
body; the sizes of each vary according to age, and condition 
of the body. Some of the superfi cial lymph nodes like 
mandibular, prescapular, superfi cial inguinal, and popliteal 
are easily palpable whereas other nodes such as cervical, 
retropharyngeal, auxiliary, accessory auxiliary, and femoral 
are generally not palpable. In recent years, various advance 
diagnostic modalities (radiography, ultrasonography, CT 
scan, PET-CT, hematobiochemical parameter, histopathology, 
immunostaining, etc.) have been adopted in canines, for 
accurately detecting cancer and its metastatic point in tumors 
of skin and subcutis, soft tissue sarcoma, oral and maxillofacial 
tumor, perianal tumor, hematopoietic tumor, tumor of skeletal 
and extra skeletal tissue, tumor of mammary gland tissues, 
tumor of the reproductive system, and tumor of the urogenital 
system. Accordingly, appropriate chemotherapy (adjuvant/ 
neoadjuvant), immunotherapy, radiation therapy [3,4], or 
a combination of any of these are being attempted as means 
of therapeutic strategies to increase the survival time of the 
patient.

Techniques for detecting metastasis in canine mali-
gnancies 

Tumor staging (determination of the extent of spread 
of cancer) both in human beings and animals is done for 
prognostication and planning proper treatment regimens. 
Staging clearly indicates the malignant nature of the tumor 
and is based on WHO guidelines for TNM (Tumor, Node, and 
Metastasis) staging systems [5]. For many years, regional 
lymph node dissection was routinely accompanied by the 
surgical procedure even if the nodes appeared clinically 
normal, which creates unnecessary surgical complications and 
patient morbidity [6]. In malignant tumors, local recurrence 
or metastases to regional lymph nodes and distant visceral 
organs are often observed, resulting in morbidity, shortened 
survival times, or death of the animal. Therefore, the location 
of regional lymph nodes and the pattern of lymphatic drainage 
are critical to the staging and dissection of specifi c metastatic 
nodes.

Lymphography (visualizing lymphatic with radio-opaque 
substance) is one of the several diagnostic techniques to detect 
lymph node metastasis and predict the expected outcome 
of the disease process with various therapeutic regimens. 
Imaging the hemovascular system often requires intravenous 
administration of contrast agents, while the routes of 
introducing contrast agents into the lymphatics are through 
interstitial (intradermal or subcutaneous) administration, 
direct administration into the lymphatic vessel, or intravenous 
injection. Visualization of lymphatic pathways can be 
achieved either through direct lymphography (radiocontrast 
injection directly into the nodes or lymphatic vessel) or 
indirect lymphography (injection is made subcutaneously, 
intramuscularly, or intradermally at adjacent peritumoral 
structure) [7]. Imaging of contrast uptake and drainage of 
lymphatic patterns are performed through radiography [8,9], 
ultrasonography [10], computed Tomodensitometry (CT-IL), 
or MRI, which helps in the clear identifi cation of contrast-
enhanced lymph nodes and lymphatic vessels [11-13]. As the 

metastatic spread of tumor primarily involves the lymphatic 
pathway in which lymph nodes or regional nodes play a vital 
role, so, detecting the fi rst lymph node in the lymphatic basin 
which drains from the primary tumor, will help in accurately 
identifying the locoregional metastasis and avoid complete 
lymphadenectomy in certain patients with further upstaging 
of tumors. This fi rst lymph node that drains the primary 
tumor is otherwise called the Sentinel Lymph Node (SLN) 
and described by Morton, et al. 1992 [14], that a sentinel (= 
Guard) node is the initial lymph node upon which the primary tumor 
drains. Otherwise, it is the fi rst-tier node or fi rst-echelon node in 
the lymphatic basin, which is in the direct drainage pathway from 
the primary tumor. Therefore, it may not be the nodes located 
anatomically nearest to particular cancer or nodes in the same 
location. This also indicates that, if on biopsy and staging, the 
particular Sentinel lymph node is found negative for cancer, it 
has not metastasized to the locoregional nodal basin, and the 
patient is unlikely to have an advanced stage of the disease. 
Various method of clinical evaluation of lymph node includes 
palpation, lymph node measurement, fi ne needle aspiration 
cytology, imaging with radiography, ultrasound, and computed 
tomography [15-20]. Use of palpation and cytology alone for 
evaluation of lymph node metastasis lacks sensitivity and 
specifi city for which concurrent imaging modalities along with 
administration of dyes, contrast agents, and tracers increase 
the accuracy of identifi cation on Lymph Node (LN) or sentinel 
lymph node [15,19-21 ].

Discussion

The lymphatic mapping for sentinel lymph node 
identifi cation and biopsy in recent years has extended beyond 
its application from melanoma and breast cancer patients to 
encompass its implication in several canine malignancies. 
Detection of the echelon node or initial draining node will have 
an accurate assessment of the progress of malignant neoplasia 
and through refi nement of pathological examination, (micro) 
metastasis could be detected within the sentinel node. It will 
result in a better assessment of the disease at an early stage 
and lengthen the overall survival time of the clinically ill 
patient. This happens because, the identifi cation of one node 
or sometimes more than one, which is rare, avoids patient 
morbidity in many ways. Usual classical lymphadenectomy 
involves the dissection of all nodes in a regional lymphocenter 
which includes both metastatic and non-metastatic nodes 
resulting in the creation of a larger wound bed, damage to a 
larger area of soft tissue, and a prolonged period of surgical 
procedure. The situation becomes more embarrassing and 
harassing when, after complete regional lymphadenectomy, 
the tissue sample on examination by a pathologist, is found 
negative for metastasis or only micrometastasis is detected in 
one lymph node [22]. On the other hand, it becomes easier for a 
pathologist to process fewer nodes (usually one to three nodes) 
and thoroughly analyse for the presence of (micro) metastasis 
in a sentinel lymph node. It also happens that unnecessary 
lymphadenectomy eventually causes lymphadenopathy or 
lymphadenitis of the region drained by the lymph nodes. Hence, 
with the advancement of knowledge in this area, emphasis is 
given to the development of a method of detection to accurately 
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identify nodal metastasis in a regional lymphocenter with 
100% sensitivity and specifi city. The exploration in this 
area of lymphography originates from the initial lymph 
node detection method through blue dye and radiocolloid 
lymphography to today’s radiographic lymphography, CT 
lymphography, fl uorescent lymphography (Indocyanine green 
-NIR imaging system) [23,24], and ultrasonolymphography 
to a future prospective analysis through nanocarriers [25,26], 
photoacoustic imaging [27,28], and magnetic resonance 
lymphography [29,30]. Among blue dyes, patent blue and its 
isomer isosulfan blue, both show an allergic and anaphylactic 
reaction, and concurrently, Methylene Blue (MB) was tested 
as an alternative tracer for lymphatic mapping and sentinel 
LN identifi cation. Methylene blue, chemically known as 
methylthionine hydrochloride is commonly used in many 
diagnostic and surgical procedures [31]. In lymphoscintigraphy, 
radiocolloids or radiopharmaceuticals are used which consist 
of a non-radionuclide portion, which acts as a carrier, and a 
radionuclide portion which emits a photon that is detected 
by special imaging equipment like a gamma probe and X-ray 
and CT scan [32]. Brissot, et al. [33] reported the relevance of 
SLN mapping through indirect lymphography technique using 
iodized oil as a radiocontrast agent or marker preoperatively and 
surgical extirpation of nodes through peritumoral injection of 
MB. They injected 2 ml – 4 ml of Lipidol UltraFluid TM (Iodized 
ethyl-esters of the fatty acids of poppy seed oil, Guerbet, 
France 480 mg Iodine /ml) preoperatively at the peritumoral 
site into the submucosa or dermis until a “bubble” of IO/MB 
was seen under the surface of mucosa or skin. Peritumoral 
injections were done with a 25 G needle into the four quadrants 
encircling the tumor mass at 0.5 cm - 1 cm distance over 1 - 
5 minutes, and imaging was performed with radiography of 
two orthogonal views. MB was injected following the same 
principle at exactly the same location 15 minutes before the 
surgical procedure, and the total volume of injection was 0.5 
ml – 1 ml. Dilution was made with dextrose @1:1 for animals 
weighing below 10 kg. In this study, the rate of identifi cation 
of SLN with both IO & MB was much higher than the use of 
individual tracers alone.

The ultimate aim of all these procedures is to fi x a node, 
upon which the surgeon relies that if any distant spread 
of malignant cells has occurred, it means that a particular 
locoregional lymph node harbours the metastasis. The absence 
of metastasis in the node indicates that all other nodes in 
the regional lymphocentrum are negative for metastasis and 
cancer cells are yet to be dispersed through the lymphatic, 
and the timing is proper for surgical and therapeutic 
intervention. Herring, et al. [22] removed six lymph nodes 
in the regional lymhpocentrum, a mandibular lymph node, 
a medial retropharyngeal lymph node, and a parotid lymph 
node of both sides, for histopathological analysis. If we 
conceptualize his ideas of routine removal of all the possible 
lymphocentrum in a region or area of the body where the need 
for lymph node assessment or evaluation arises, then there 
will be unnecessary surgical morbidity, profound surgical 
stress, and idiopathic lymphadenopathy, which will mask the 
effect of regional lymphadenectomy. The profound benefi ts 
of sentinel lymph node mapping, assessment, and biopsy 
over blind and indiscriminate lymphadenectomy can also be 

trailed to human literature. Wong, et al. [34] recommended 
staging of sentinel lymph node biopsy in newly diagnosed 
melanoma over Completion Lymph Node Dissection (CLND) in 
a regional lymphocentrum, as the staging benefi ts outweigh 
the risks associated with this procedure and hence CLND is 
recommended only in case of positive SLN biopsy. Thus, our 
current research methodology is targeted to the detection of 
these marked nodes within the regional lymphocentrum, the 
positiveness of which have a poorer prognosis of survival 
outcome. Studies like Mayer, et al. [8], and Brissot and Edery 
[33], generalized the clinical concept to application in all canine 
malignancies. Collivignarelli, et al. [35], recently reported 
a thorough clinical investigation of the sentinel lymph node 
concept in canine mammary carcinoma through indirect 
radiographic lymphography with Lipidol Ultrafl uid. The author 
in his present research has introspected, analyze, and detailed 
the result from the use of three commonly used dyes (Iohexol, 
Lipidol Ultrafl uid (Figure 1), and Methylene blue (Figure 2)) in 
most of the commonly occurring canine malignancies. Since 
the use of the lymphography technique by Kinmonth [36] 
several studies have been reported both in the veterinary and 
human prospective clinical study on the application of both 
the direct and indirect lymphography procedures with pros 
and cons. On reviewing the past literature, it was learned that, 
though direct lymphography has added the advantage of clear 
opacifi cation of nodes, hot nodes, blue-stained nodes, node 
enhancement, or fl uorescence better in Near-Infrared Light 
(NIR) with fewer side effects, the procedure involved starting 
from cannulation into the lymphatic channel to localization of 
nodes required high skills with invasive procedures which are 
very painful both for the patient and surgeons, maybe a human 
being or animals [8]. There are also more chances of seeding or 
dispersion of malignant cells into the surrounding tissue and 
risk of pulmonary embolization when the volume of contrast is 
more than 20 ml [8]. On the other hand, indirect lymphography 
techniques involving peritumoral, and intraparenchymal 
injections have a lower risk of tumor capsule damage and 
subsequent seeding.

Figure 1: Patchy contrast (Lipidol ultra-fl uid) uptake of popliteal LN in case of tumor at 
the paw of hindleg detected through indirect radiographic lymphography.



016

https://www.peertechzpublications.com/journals/international-journal-of-veterinary-science-and-research

Citation: Sahoo AK (2023) Lymphography technique for detecting metastasis in canine malignancies. Int J Vet Sci Res 9(2): 013-017. 
DOI: https://dx.doi.org/10.17352/ijvsr.000132

Conclusion

In recent decades, as the outpatient record of both human 
and canine malignancies are exponentially increasing, more 
concern has grown on non - invasive procedures for accurate 
diagnosis and staging of both primary tumor and metastatic 
locoregional lymph node (SLN) so as to deliver more appropriate 
and effective cancer treatment protocol (chemotherapy, 
palliative surgery, targeted immunotherapy, radiation therapy, 
etc.).Therefore, away from conventional lymphography, dyes, 
and tracers are used as separate or combined for the detection 
of metastatic points. The combined protocol also helps to 
detect more than two nodes that drain the primary tumor at 
the same time.
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