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positive lymph nodes, adjuvant radiotherapy to the 
breast or chest wall and regional lymph nodes is a 
standard treatment 1,2. To reduce local recurrence, 
basic oncologic principles dictate the inclusion of all 
potentially involved lymph nodes in the radiotherapy 
treatment fields. In locoregional breast treatment, 
conventional techniques for beam placement rely 
on anatomic landmarks seen on the digitally recon-
structed radiograph. Here, we report a case of sentry 
lymph node recurrence, illustrating the potential 
benefit of customized radiotherapy fields tailored to 
axillary (ax) lymph node contours.

2. CASE PRESENTATION

A 40-year-old premenopausal woman presented with 
a several-month history of pain in the right axilla 
descending down her arm, and subsequently, a self-
detected discrete mass in the right breast. The physi-
cal examination at the time described this mobile 
mass to be approximately 1.0×2.0 cm in size, with 
no palpable lymph nodes. No nipple dimpling or as-
sociated skin retraction was noted. This nulliparous 
woman had been on oral contraceptive pills for 15 
years before her breast cancer diagnosis. She had no 
family history of cancer.

A bilateral mammogram showed her breasts to 
be heterogeneously dense, with a suspicious irregu-
lar mass in the right breast that corresponded to an 
ultrasonography-detected hypoechoic lesion at the 
12 o’clock position 2 cm from the nipple. On biopsy 
this mass proved to be invasive breast carcinoma. 
An ax lymph node that was fine-needle aspirated 
proved to be positive for adenocarcinoma. A further 
magnetic resonance imaging (mri) investigation re-
vealed a 1.6×2.2-cm spiculated mass with multiple 
smaller nodular densities in the retroareolar region, 
near the chest wall and in the upper outer aspect of 
the right breast.

The patient underwent breast-conserving sur-
gery with ax lymph node dissection. The pathology 
report showed a 1.7-cm high-grade invasive ductal 
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1. INTRODUCTION

In breast cancer, axillary lymph node status is one 
of the most powerful prognostic factors. In post-
mastectomy breast cancer patients with 4 or more 
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carcinoma with lymphovascular invasion that was 
estrogen receptor–positive, progesterone recep-
tor–negative, and her2 negative, with the closest 
resection margin being 1 mm in the anterior inferior 
aspect. Of 20 nodes removed, 4 were positive for 
metastatic disease, with no extracapsular extension; 
the largest node was 2.0 cm in size.

The patient’s staging workup included a bone 
scan, chest radiography, and abdominal ultraso-
nography; all were negative for distant metastases. 
She recovered well from the surgery and, within 6 
weeks, was started on the fec 100 (5-fluorouracil–
epirubicin–cyclophosphamide) chemotherapy regimen. 
After the start of chemotherapy, mri imaging revealed 
two other suspicious areas of enhancement, one of 
0.9 cm immediately behind the nipple, and the other 
of 2.0 cm in the upper outer quadrant. A subsequent 
ultrasound-guided biopsy and fine-needle aspiration 
demonstrated the presence of invasive ductal carci-
noma in both areas. In light of this potential disease 
progression on chemotherapy, fec 100 was stopped 
after 5 cycles. Docetaxel was given for 4 cycles before 
an eventual completion mastectomy, which showed 
3 residual foci of poorly differentiated adenocarci-
noma, the largest measuring 1 cm in the retroareolar 
region. Given the patient’s positive estrogen receptor 
status, she was started on tamoxifen.

At 8 weeks post mastectomy, an adjuvant course 
of radiotherapy was given to the patient’s right chest 
wall and the supraclavicular and ax lymph nodes. 
The nodal irradiation consisted of 50 Gy in 25 daily 
fractions delivered using parallel-opposed anterior 
6-MV and posterior 18-MV beams, with dose pre-
scribed to midplane. The treatment fields adhered 
to the department’s standard 4-field asymmetric 
technique. After radiotherapy, mild lymphedema 
and arm discomfort persisted.

At 9 months post radiotherapy, the patient pre-
sented with a 2.0-cm mobile nodule in her right axilla 
overlying the humeral head. A PET scan revealed a 
mild focus in the right axilla [maximum standardized 
uptake value (SUVmax): 2.6] that closely resembled 
the palpable abnormality, another discrete focus 
above the right shoulder joint (SUVmax: 3.2), and an 
additional positive uptake in the right internal mam-
mary node chain (SUVmax: 6.8). The suspicious ax 
node was then biopsied and confirmed for metastatic 
adenocarcinoma. Subsequent chest computed tomog-
raphy (ct) revealed an additional 1.0-cm abnormal 
lymph node in the internal mammary chain. Bone 
scan and abdominal ultrasonography showed no 
evidence of distant metastasis.

The patient’s endocrine therapy was reassessed, 
and she was managed using anastrozole and gos-
erelin acetate. Within 2 months, the internal mam-
mary lymph node had shown regression on ct, and 
4 months later, the ax lymph node was no longer 
detected on mri. However, 3 months after that re-
sponse, the ax lymph node was again of palpable 

size (0.5 cm), and 3 months later, the node was clini-
cally 1.5×2.0 cm. Endocrine therapy was changed to 
exemestane. Despite initial shrinkage of the nodule, 
the enlarged—and now tender—4.0×4.0-cm node 
was associated with nerve pain in the neck and lower 
arm 4 months later.

A re-evaluation of the patient’s treatment options 
considered re-irradiation, but this approach was not 
recommended because of a likely overlap of treat-
ment fields, given that the recurrent node was in 
close proximity to the previous treatment area. She 
ultimately underwent a local excision for the node. 
She recovered well, with near-normal movement of 
the shoulder 2 weeks post surgery; no lymphedema 
was observed.

3. DISCUSSION

The incidence of ax recurrence in patients with an 
adequate ax lymph node dissection has been reported 
to be low, approximately 1% 3,4, and this risk can 
further be reduced with ax irradiation 5. However, 
when they do occur, these recurrences are generally 
associated with the development of distant metastasis 
and poor overall prognosis.

In this case, the recurrent lymph node was lo-
cated near the ax inner surface of the upper arm 
(Figure 1). Anatomically, this location corresponds 
to a node described by Suami et al. 6,7 as the “sentry” 
node (brachial lymph node), which plays a key role 
in lymphatic drainage of the upper limb and upper 
torso. This sentry node is thought to drain most of 
the lymph vessels of the upper limb, directing them 
into the ax region 6 and covering a wide range of 
lymphatic drainage in the anterior upper torso 7.

When the three-dimensional topography of this 
sentry lymph node was delineated on the planning 
ct, with the arm abducted in treatment position 
(>90 degrees), the node’s position coincided with the 
lateral extent of the level i ax lymph node boundaries 
described by Dijkema et al. 8 in a study of the nodal 
clinical target volumes for breast radiotherapy (Fig-
ure 2). Guidelines set out by those authors suggest 
that cranially, the level of the ax level i target volumes 
should fall caudal to the tendon of the latissimus dorsi 
muscle. Had we followed those guidelines for this 
patient, the resulting treatment volume would likely 
have included the sentry node within the treatment 
field and thereby reduced the chance of local recur-
rence in that area. However, routinely adhering to that 
target volume guideline in all patients undergoing ax 
lymph node irradiation would require extension of 
the treatment borders superiorly beyond the acromion 
process and proximally beyond the surgical neck of 
the humerus, resulting in an increase in the irradi-
ated volume. Wang et al. 9, in their study looking at 
optimal treatment techniques for level i ax lymph 
nodes, limited the ax contours to the region just 
lateral to the pectoralis minor, extending posteriorly 
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to the latissimus dorsi. In a study examining vari-
ability in treatment depths during supraclavicular 
fossa (scf) and ax nodal radiation, Bentel et al. 10 
defined the border of the ax lymph nodes to be at the 
axial ct images approximately 2–3 cm caudal to the 
inferior aspect of the humeral head. The location of 
the ax lymph nodes was estimated according to the 
ax vessels, the surgical scar, or surgical clips within 
the ct scan.

At our institute, the standard scf and ax treatment 
fields are placed with respect to the patient’s anatomy 
as viewed on the axial ct slices and the digitally re-
constructed radiograph. The lateral border of the field 
is at the proximal humeral head. Superiorly, the field 
is 3.0 cm above the mid-clavicle and would encom-
pass the entire clavicle. Inferiorly, it lies at the inferior 
border of the head of clavicle. The medial border falls 

at the lateral aspect of the pedicle. Shielding is placed 
to block dose to the acromioclavicular joint and half 
the humeral head. A survey in Australia and New 
Zealand showed that the radiation oncologists plan 
the supraclavicular fossa in a similar fashion, most 
of them based on bony landmarks identified on the 
digitally reconstructed radiograph 11. The radiation 
oncologists placed the superior border at the lateral 
end of the clavicle, medially between the facet joints 
and the medial head of clavicle, laterally to include 
the coracoid process, and inferiorly determined ei-
ther by the superior border of the tangential field or 
otherwise not specified. Of the 123 radiation oncolo-
gists who completed the survey, 93 (76%) marked the 
fields on the digitally reconstructed radiograph based 
on bony anatomy; 21 (17%) contoured only the scf; 
and 10 (8%) used both techniques. Not all radiation 
oncologists routinely delineate the ax and scf nodal 
regions as target volumes, but considering it on a 
regular basis for regional nodal treatment is prudent. 

figure 1	 (A)	Skin	rendering	of	previous	radiation	treatment	fields	
with new recurrent node (aqua). (B) Digitally reconstructed ra-
diograph	of	previous	anterior	treatment	field	with	new	recurrent	
node (aqua).

A

B

figure 2 Level i axillary nodes (green) with new recurrent node 
(aqua).
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However, other factors must be taken into account to 
ensure the accuracy and safety of scf and ax nodal 
treatment plans with dose optimization around the 
delineated nodal volumes.

Computed tomography is an important imag-
ing modality that aids in radiotherapy treatment 
volume delineation for many cancer sites. The ct 
used in radiotherapy planning has known limita-
tions with respect to lymph node identification and 
delineation. When added to preoperative diagnostic 
ct, complementary imaging modalities such as mri 
and mri with novel lymphotrophic contrast agents 
such as ultrasmall particles of iron oxide may help 
to ensure more accurate staging and nodal volume 
delineation 12. However, both of the latter modalities 
are limited, because the positioning of the patient 
during the scans is different from that used for ra-
diotherapy treatment. Furthermore, the ax nodal area 
is often located in close proximity to the end of the 
breast coil used in mri, resulting in poor visualization 
of the area. In the present case, all of the diagnostic 
imaging completed before the patient’s radiotherapy 
treatment was reviewed to determine the presence or 
absence of sentry node involvement. The node was 
neither seen on the diagnostic imaging nor reported 
by the radiologist.

Further compounding the situation is the current 
limitation in detecting occult micrometastatic disease 
in lymph node regions at risk. In both the normal and 
abnormal state, a number of lymph nodes compris-
ing the ax and internal mammary chains may, while 
harbouring metastases, remain below the threshold 
of detection for ct and mri. In women who have 
locoregional nodal disease in the absence of distant 
metastases, the ability to accurately delineate the tar-
get volumes at risk will help to further the probability 
of a cure. Ideally, with improved imaging techniques 
and review of the ax nodal regions, accurate target 
delineation of the ax and scf region can be assured.

It has been shown that approximately 10% of 
patients undergoing ax dissection will develop 
lymphedema; regional nodal radiation can further 
increase that risk to more than 30% 13. Hayes et 
al. 14 reported similarly increased lymphedema 
risks of 31% and 23% when radiation was given, 
respectively, to the ax plus scf and to the scf only. 
Although the severity of lymphedema was not sig-
nificantly different between the groups, the study 
found that the risk of lymphedema increased sig-
nificantly when ax boost treatment was added in 
the group of women with 4 or more positive nodes. 
In a study by Graham et al. 15, who examined 91 
women after ax dissection followed by scf irradia-
tion, the medial border of the scf field was located 
at the lateral border of the pedicles, and the lateral 
border was limited by the coracoid process for 
the 13 patients who received treatment only to the 
scf. The remaining patients were all treated with 
fields extending laterally to the coracoid process to 

include the ax lymph nodes in part or in full. The 
study concluded that the severity of lymphedema 
was greatly increased when the radiotherapy fields 
were extended past the coracoid process and that the 
lateral border of the scf radiotherapy field should be 
limited by the coracoid process to reduce the risk 
of lymphedema. In our case, the patient underwent 
locoregional radiotherapy involving both the scf 
and ax fields according to departmental guideline 
for post-mastectomy patients with 4 or more posi-
tive lymph nodes. Were we to contour the ax level i 
nodes as recommended by Djikema et al. 8, the 
lateral field border would extend more than 2 cm 
beyond the humeral head to cover the sentry node 
within the planning target volume, likely increasing 
the risk of lymphedema.

To our knowledge, this is the first reported case 
of a sentry lymph node recurrence, and it highlights 
several important treatment considerations. Because 
of the location of the node, detailed diagnostic 
imaging assessments are problematic. Despite the 
appropriate use of diagnostic imaging to assess for 
any suspicious nodal involvement, this nodal area 
remains a challenge for inclusion in the treatment 
volume. Achieving an adequate radiation dose in 
the superiorly located level i ax node also presents 
complications, because the scf and ax treatment 
borders would extend superiorly and laterally beyond 
the coracoid process. The resultant radiotherapy 
fields would increase the probability of subsequent 
lymphedema. Furthermore, the sentry node connects 
most of the lymph vessels of the upper extremities 
proximally with other lymph nodes situated in the 
axilla, and disruption of the sentry node, whether 
by malignancy or surgery, may also carry increased 
risk of lymphedema. Some posterior forearm vessels, 
observed to bypass the sentry node by reaching other 
smaller nodes into the axilla, have been reported 6. 
Although such vessels may help to reduce the risk 
of surgery-induced lymphedema, the accessory 
pathways may still fall within or may abut the irra-
diated volume. Close follow-up and surveillance for 
lymphedema is warranted for these patients.

4. CONCLUSIONS

The adjuvant locoregional radiotherapy treatment for 
breast cancer with a high nodal burden should include 
delineation of nodal regions as target volumes. To 
standardize that process, guidelines for nodal de-
lineation are currently being developed within our 
department. The decision to treat the superior aspects 
of level I ax lymph node must be weighed against the 
potential risk of increased lymphedema.
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