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ABSTRACT

99mTechneti um-nanocolloid was injected intratumorally in a pati ent with a left  breast 

carcinoma. Sequenti al planar images showed drainage to an axillary and a left  parasternal 

senti nel node. The liver showed faint homogeneous tracer uptake but there was also focal 

tracer accumulati on adjacent to the liver. SPECT/CT visualized the two senti nel nodes, but 

also intense tracer accumulati on along the falciform ligament. Lymph from the breast can 

follow unpredictable pathways and may travel retrograde via the internal mammary chain 

towards lymphati c channels along the falciform ligament. This phenomenon might also explain 

incidental observati ons of umbilical metastasis in breast cancer.

Lymphati c mapping was performed in a 50-year old woman with a non-palpable cT2N0 

carcinoma of the left  breast. One deposit of 0.2ml of 138 MBq (3.7 mCi) 99mTechneti um-

nanocolloid was injected into the tumor guided by ultrasonography. Anterior and lateral 

sequenti al planar images were performed aft er fi ft een minutes, two hours and four hours (A). 

No axillary drainage was visualized at fi ft een minutes, although generalized faint liver uptake 

was present, as well as two spots of focal tracer accumulati on within the contour of the liver 

on the anterior image. Aft er two and four hours, this parti cular distributi on of the radio-colloid 

in the upper abdomen was sti ll present. Furthermore, an intense axillary senti nel node and 

weak left  parasternal node were visualized (A). 
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Some diff use liver uptake is someti mes seen in lymphati c mapping, due to diff usion of radio-

labeled parti cles to the blood stream aft er injecti on, or aft er accidental intravenous injecti on.1 

Focal tracer uptake in the upper abdomen during breast lymphoscinti graphy has not been 

described in the literature to our knowledge.

 Following the late stati c image, hybrid single photon emission computed tomography 

– computed tomography (SPECT/CT; SymbiaT, Siemens, Erlangen, Germany) scanning was 

performed in order to localize both the senti nel nodes and the focal tracer accumulati on in 

the abdomen (B). The left  parasternal node was only visualized with maximal intensity of the 

SPECT (not shown in this fi gure) and was localized just cranial from the fourth rib in the third 

intercostal space. The axillairy senti nel node and the two hotspots within the contour of the 

liver, at the level of the seventh costocarti lage, are clearly visualized on three-dimensional 

reconstructi on (B). Two-dimensional SPECT/CT fusion (C, D) showed both spots of focal tracer 

uptake in the upper abdomen to be localized along the falciform ligament adjacent to the liver 

parenchyma.

 A dense network of collecti ng lymphati c capillaries and vessels along the falciform ligament 

ascends towards several node groups above the diaphragm, such as anterior diaphragmati c 

and retrosternal nodes.2, 3 This drainage system is part of the superfi cial lymphati c drainage 

pathway of the liver.3 Lymph fl ow obstructi on due to heavy involvement of such a node may 

explain the rare observati on of liver tumors presenti ng with metastasis in the breast.4-6 In 

some cases however, collecti ng trunks along the falciform ligament drain downwards towards 

hepati c hilar nodes or towards lymph nodes in the deep superior epigastric chain.3 Extensive 

early uptake along the falciform ligament in the current image might represent retrograde 

lymphati c fl ow from the breast via the internal mammary chain towards this ligament. 

Accumulati on within lymph nodes or stasis in so-called lymphati c lakes may explain the 

persistent visualizati on for at least four hours aft er injecti on. This dominant fl ow probably 

bypassed the parasternal senti nel node, because the latt er hot spot appeared much later. 

 At the end of the eighteenth century, Cruikshank and Mascagni described the internal 

lymphati c route from the dorsal part of the breast, perforati ng the intercostal muscles, and 

joining the lymphati c channels coming from liver and diaphragm.7 Other indirect evidence of 

lymphati c backfl ow in the falciform ligament, an embryologic remnant of the umbilical vein, 

is the rarely observed umbilical metastasis (Sister Mary Joseph’s nodule) of breast cancer.8 

Lymphati c backfl ow might occur due to defect valves, obstructi on or impaired lymphati c 
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contracti bility.9-11 The observati on of lymph fl ow towards the falciform ligament in our pati ent 

might represent a rare variant of lymphati c drainage. A pathological cause for the retrograde 

fl ow appears to be less likely, because two axillary senti nel nodes and one parasternal senti nel 

node were harvested and both proved to be tumor-free. The hotspots at the falciform ligament 

were left  untouched.

REFERENCES

1. Wilhelm AJ, Mijnhout GS, Franssen EJ. Radiopharmaceuti cals in senti nel lymph-node detecti on - an 
overview. Eur J Nucl Med. 1999;26:S36-42.

2. Rouvière H, Toblas MJ (trans). Lymphati c system of the abdomen and pelvis. In Rouvière (ed): Anatomy 
of the Human Lymphati c System. Ann Arbor, Edwards Brothers, 1938, pp 158–237.

3. Charnsangavej C. Pathways of lymph node metastases in cancer of the gastrointesti nal and 
hepatobiliary tracts. In Meyer MA (ed): Dynamic radiology of the abdomen. New York, Springer, 2005, 
pp 287-308.

4. Nappi O, Ferrara G, Lanniello G, et al. Metastati c hepatocellular carcinoma of the breast, simulati ng 
gynecomasti a: Diagnosis by fi ne-needle aspirati on biopsy. Diagn Cytopathol. 1992;8:588-92.

5. Yeh CN, Lin CH, Chen MF. Clinical and ultrasonographic characteristi cs of breast metastases from 
extramammary malignancies. Am Surg. 2004;70:287-90.

6. Lo HC, Lee KF, Yeh CN, et al Breast metastasis from hepatocellular carcinoma. Hepatogastroenterology. 
2004;51:387390

7. Haagensen CD. Lymphati cs of the breast. In Haagensen CD (ed): The lymphati cs in cancer. Philadelphia, 
W.B. Saunders Company, 1972; pp 300-387.

8. Dubreuil A, Dompmarti n A, Barjot P, et al. Umbilical metastasis or Sister Mary Joseph’s nodule. Int J 
Dermatol. 1998;37:7-13.

9. Suami H, Pan WR, Taylor GI. The lymphati cs of the skin fi lled by a dermal backfl ow: an observati on in 
a scarred cadaver leg. Lymphology. 2007;40:122-6.

10. Zawieja DC. Contracti le physiology of lymphati cs. Lymphat Res Biol. 2009;7:87-96.

11. Suami H, Pan WR, Taylor GI. Changes in the lymph structure of the upper limb aft er axillary dissecti on: 
radiographic and anatomical study in a human cadaver. Plast Reconstr Surg. 2007;120:982-91.




