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INTRODUCTION

Chyle leakage has been known to result from damage to the 
thoracic duct or its branches during neck or thoracic surgery 
[1]. However, postmastectomy chyle leakage with axillary 
clearance is a rare phenomenon; chronic lymphoedema or se-
roma formation in the upper limb is a more commonly seen 
complication. Lymphoscintigraphy has been found to be use-
ful for the detection of such chylous leaks [2]. Herein, we de-
scribe the novel use of additional hybrid single-photon emis-
sion computed tomography/computed tomography (SPECT/
CT) imaging during lymphoscintigraphy to further evaluate 
and localize a postmastectomy chyle leakage with axillary 
clearance. This technique helped in the surgical management 
and resulted in a successful outcome for our patient.

CASE REPORT

A 78-year-old woman with ductal carcinoma of the left 
breast underwent a simple mastectomy and axillary node dis-

section. Five days following surgery, she noticed an increasing 
fluctuant lump at the mastectomy site. The aspirated fluid had 
a “milky” appearance and was found to be suggestive of a tho-
racic duct leak. The patient underwent lymphoscintigraphy 
with 74 megabecquerels of Tc-99m albumin nanocolloid that 
was administered subdermally in the second webspace of the 
left hand. The particle size of the Tc-99m albumin nanocol-
loid used in this case (more than 80% of them) was less than 
100 nanometers. The initial dynamic images showed a prompt 
migration of tracer along the lymphatic trunks of the left up-
per limb, leading to a small focal collection in the left axilla 
within 30 minutes (Figure 1). At 90 minutes, no other suspi-
cious tracer uptake was seen. A second tracer injection was 
attempted in the left foot to increase the tracer flow in the 
thoracic duct and the likelihood of visualization [3].

Satisfactory cephalic migration of the tracer was seen in the 
left lower limb, up to the inguinal nodes. At 3 hours, mild dif-
fuse tracer uptake was noted at the left breast, compatible with 
a chyle leak (Figure 2). Another tiny focal tracer uptake was 
seen inferiorly. There was mild visualization of the liver. No 
significant lymphatic tract was seen in the abdomen at this 
point.

At 4 hours, delayed images were obtained and showed in-
creasing tracer intensity at the left axilla and left breast (Fig-
ure 3). SPECT/CT examination was performed to further as-
sess the focal uptake located superior and inferior to the chyle 
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Figure 1. Initial dynamic images of Tc-99m albumin nanocolloid planar lymphoscintigraphy obtained after tracer injection in the left hand. The images 
showed prompt migration of the tracer along the lymphatic trunks of the left upper limb, leading to a small focal collection in the left axilla within 30 
minutes.

Figure 2. Tc-99m albumin nanocolloid planar lymphoscintigraphy ob-
tained at 3 hours, after a second tracer injection in the left foot. (A) Mild 
diffuse tracer uptake at the left breast is noted (hollow arrow), compati-
ble with a chyle leak. Another tiny focal tracer uptake (solid arrow) was 
seen inferiorly. (B) Image with background flood source. 
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collection.
SPECT/CT showed a large fluid collection (18× 6 cm) with 

mild tracer uptake at the mastectomy site that was consistent 
with a chyle leak. The tracer uptake inferior to the chyle col-
lection on planar imaging was found to be located within the 
collection itself on SPECT/CT, likely representing nonunifor-
mity of chyle concentration (Figure 4). Focal uptake at the left 
axilla did not correlate with any obvious anatomical struc-
tures, but SPECT/CT localized this focus to be beyond the left 
subclavian vein, anterior to the left axillary vein, and inferior 
to the left biceps tendon, likely representing a leakage from a 
tiny branch of the thoracic duct. The tracer uptake gradually 
emptied into the chyle collection. 

The patient underwent re-exploration of the wound, and 
800 mL of chyle was drained. A small recurrent collection that 
was suspected to be a chyle leak was immediately seen within 
a 5× 3-cm cavity inferior to the biceps tendon, as confirmed 
by SPECT/CT scan. Tissue glue was applied to the cavity, fol-
lowed by surgical closure of and a compression dressing to the 
wound. The patient progressed well postoperatively with no 
additional immediate complications. 
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DISCUSSION

A postmastectomy chyle leakage with axillary clearance is 
rare because of the anatomical distance between the thoracic 
duct and the operation site, with a reported incidence of 
< 0.5% [4-6]. Considerable anatomical variation in the termi-
nation of the thoracic duct has been reported [1,7]. The lateral 
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Figure 3. Tc-99m albumin nanocolloid planar lymphoscintigraphy obtained at 4 hours. (A) Delayed images obtained at 4 hours showed increasing 
tracer intensity at the left axilla (thin arrow) and left breast (thick arrow). (B) Image with background flood source.

terminating branch is susceptible to injury during breast sur-
gery, leading to retrograde chyle leak. The presence of isotope 
activity in the liver further suggested that the injury was likely 
to be of a laterally terminating branch, preserving some com-
munication between the thoracic duct flow and the venous 
system. Initially, a chylous leakage can be managed conserva-
tively [5], although some authors advocate timely surgical 

Figure 4. Single-photon emission computed tomography/computed tomography (SPECT/CT) scan of the thorax. (A) SPECT/CT reveals focal uptake 
at the left axilla (arrow). (B) Correlative CT scan localized this uptake to be beyond the left subclavian vein, anterior to the left axillary vein, and inferior 
to the left biceps tendon (arrow). (C, D) This tracer uptake empties into the chyle collection (arrows). (E, F) Tracer uptake inferior to the chyle collection 
locates within the collection itself (arrow), as confirmed by correlative CT scan (arrow), likely representing nonuniformity of the chyle concentration.
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management because of its low associated morbidity and to 
prevent delays in further oncological treatment [8].

To the best of our knowledge, there has been only one pub-
lished article in which lymphoscintigraphy was used to diag-
nose chyle leak after breast surgery [2]. However, no report 
has been published on the utility of SPECT/CT in this context. 
Hybrid SPECT/CT imaging has seen incremental growth in 
the past decade following the advancement and widespread 
utilization of positron emission tomography/computed tomo-
graphy [9]. SPECT imaging improves localization, as com-
pared with planar scintigraphy, by allowing a three-dimen-
sional view of the lesion of interest. However, SPECT does not 
provide precise anatomical information. In the late 1990s, 
SPECT and CT images were brought together and fused to 
overcome the lack of anatomical landmarks. By accurately 
characterizing areas of abnormal tracer uptake, SPECT/CT 
improves specificity and sensitivity and thus tremendously 
improves diagnostic accuracy, as compared with planar study 
or SPECT alone [10,11].

In this case, we believe planar lymphoscintigraphy provides 
confirmation of chyle leakage, but additional SPECT/CT exam-
ination provide surgeons better localization of the leakage site 
[12,13], aiding in patient’s  management.
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