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ORIGINAL ARTICLE

Orbital fat regeneration following hormonal treatment of metastatic breast
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Ramzi M. Alameddinea,b, Audrey C. Koa, Masashi Mimuraa, Barbara A. Parkerc, Jonathan H. Lind,f, Bobby S. Korna,e,
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ABSTRACT
Enophthalmos in the setting of breast cancer metastatic to the orbit results primarily from the
disease pathogenesis, or secondary to treatment effects. Orbital volume restoration and fat
regeneration following endocrine treatment monotherapy has not been previously reported. A
76- year-old previously healthy female presented with progressive right enophthalmos secondary
to metastatic lobular breast carcinoma. Treatment with an aromatase inhibitor (letrozole) resulted
in tumor regression and orbital fat restoration with a corresponding improvement in orbital
volume and enophthalmos on clinical exam. The patient is alive on continued letrozole with no
progressive disease ten years after diagnosis. This case illustrates the resilience of orbital soft
tissues and ability of orbital fat to regenerate in face of breast cancer metastasis. We hypothesize
that endocrine monotherapy, and avoidance of radiation therapy, allowed for differentiation of
remaining orbital stem cells, and facilitated the fat regenerative process.
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Introduction

Enophthalmos secondary to orbital metastasis is a
known and well-reported presentation of breast carci-
noma. We report the improvement of orbital volume
and enophthalmos in a patient with lobular breast
carcinoma of the orbit who underwent hormonal treat-
ment. To the best of the authors’ knowledge, this is the
first reported case of orbital fat regeneration in the
setting of metastatic breast cancer after hormonal treat-
ment. This case report complies with the tenets of the
Declaration of Helsinki and Health Insurance
Portability and Accountability Act Regulations. The
patient also gave consent for publication.

Case report

A 76 year-old previously healthy female presented with a
five-month history of progressive enophthalmos of the
right eye. She denied recent trauma, sinus disease, and
use of prostaglandin analogues. She has a history of left
eye enophthalmos secondary to trauma that has been stable

for more than 10 years. On exam, she was found to have
right enophthalmos and a mild abduction deficit, with
measurements of 10.5 mm on the right and 13 mm on
the left byNaugle exophthalmometry. CT imaging revealed
a soft tissue density infiltrating the intra- and extra-conal
spaces of the right orbit and extending to the orbital apex.
The sinuses were clear and there was evidence of a left
orbital fracture from an old injury. An incisional biopsy of
the orbital mass demonstrated metastatic lobular breast
carcinoma that was estrogen and progesterone receptor
positive (Figure 1(a–c)). Tumor cells were positive for
cytokeratin 7 and pan-cytokeratin (Figure 1(b)), and nega-
tive for HER2/neu, LCA, BRST-2 and cytokeratin-20
immunohistochemical stains. Systemic workup revealed
bilateral infiltrating lobular carcinoma of the breast and
bone marrowmetastases. Following treatment with an oral
non-steroidal aromatase inhibitor (letrozole, 2.5mg orally
daily), clinical improvement was noted and a rapid decline
in CA 27.29 tumor marker levels precluded the need for
adjunct radiotherapy. Tumor regression was noted on
repeat CT scan, as well as restoration of orbital fat volume
(Figure 2). There was also a corresponding increase of
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2 mm in exophthalmometry (Figure 3), with measure-
ments of 12.5 mm on the right and 13 mm on the left by
Naugle exophthalmometry. The patient remains in remis-
sion on continued letrozole with no progressive disease on
follow-up ten years after diagnosis.

Discussion

Orbital metastasis is a rare condition that accounts for
1%–13% of all orbital tumors.1 Breast carcinoma is the
most common origin, found in 29–53% of all orbital
metastasis.2,3 This patient illustrates a case of breast
carcinoma with orbital metastasis as the presenting
sign of disease. Approximately, 19% of patients with

orbital breast cancer metastases have no previous his-
tory of systemic cancer.1

Common symptoms of orbital metastasis include
diplopia, proptosis, pain, extraocular muscle restriction,
and decreased vision.1,2 Globe retraction and enophthal-
mos are uncommon and reported to occur in 10–11% of
breast cancer metastases.2 Breast carcinoma accounts for
the majority of cases of unilateral or bilateral enophthal-
mos secondary to orbital metastasis.4–6 Classically, this
has been attributed to the scirrhous or fibrotic subtype of
breast cancer, typically associated with invasive ductal
carcinoma,1,2 where there is a desmoplastic stromal reac-
tion. The contraction of the fibroblasts has been postu-
lated to cause posterior traction and tethering of the
globe, as well as progressive enophthalmos.6

The primary tumor subtype in our case was infiltrat-
ing lobular breast carcinoma (ILBC). This is in con-
gruence with recent subgroup analysis that showed
ILBC, despite accounting for only 10–15% of all breast
carcinomas7 to be the most common type of breast
orbital metastasis.8 Additionally, numerous recent
reports have shown enophthalmos in ILBC metastasis
to the orbit.4,8–11

Figure 1. Histopathology of right orbital mass. A) Tumor cells with irregular nuclear contours and hyperchromasia infiltrating soft
tissue in a “single-file” (arrow) consistent with metastatic lobular breast carcinoma (H&E, 400X magnification); B) Cytokeratin
immunohistochemistry shows strong expression by tumor cells (arrow); C) Estrogen Receptor/Progesterone Receptor (ER/PR)
immunohistochemistry shows strong expression by tumor cells (arrow).

Figure 2. Computed Tomography images of the orbits. Axial CT
images showing metastatic breast cancer to the right orbit
(arrow) at presentation (A) and five years after aromatase
inhibitor hormonal therapy (B). Note restoration of orbital
volume and fat (arrow). An incidental old left medial orbital
wall fracture is noted.

Figure 3. Clinical photographs with worm’s eye view. Clinical
photographs with worm’s eye view showing right enophthal-
mos (arrow) at presentation (A) and improved globe position
following 5 years of hormonal treatment (B).
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ILBC is a slowly progressive tumor that is commonly
hormone-receptor positive.12 Histologically, it lacks a des-
moplastic reaction, and has a loosely-dispersed single-cell
pattern of growth throughout the stromamaking diagnosis
on exam or by imaging challenging. This suggests a differ-
ent mechanism of enophthalmos than the desmoplastic
reaction seen in scirrhous carcinoma. Orbital metastasis
has been suggested to have different histologic features
than the primary tumor,1 which was not the case in our
patient. Other possible mechanisms include fat atrophy
from elevated tissue pressure13 and a decreased orbital
vascular flow secondary to mechanical vascular compres-
sion or a possible vascular steal mechanism.

The mainstay of treatment of orbital metastases due
to breast cancer is radiotherapy, chemotherapy, and
hormonal therapy, when appropriate.1 Rakha et al
showed ILBC, frequently hormone-receptor positive,
to have a better response to treatment than invasive
ductal carcinoma.12 The patient in this case was con-
firmed to be ER positive and HER2 negative; therefore,
she received hormonal treatment with marked
improvement of orbital tumor infiltration, restoration
of orbital fat on imaging, and improvement in
enophthalmos. These findings were maintained at
more than ten years of follow-up.

We and others have previously shown that the orbit
contains a population of pluripotent stem cells that
have multi-lineage potential.14 Orbital volume restora-
tion has not been previously described after hormonal
treatment for metastatic breast carcinoma to the best
of our knowledge. Goncalves et al described bilateral
enophthalmos from lobular carcinoma occult breast
carcinoma that failed to improve following
chemotherapy.4 Saitoh reported reduction in breast
cancer metastasis to the orbit and eyelid following
tamoxifen treatment, with no mention of axial
measurements.15 Lagreze et al reported an adverse
increase in enophthalmos following radiation therapy
for lobular breast cancer metastasis.13 One potential
mechanism for the orbital fat regeneration in our case
is the selective nature of the treatment used for this
patient’s breast carcinoma. Compared to traditional
chemotherapeutic agents that have broad cytotoxic
effects, an aromatase inhibitor would be expected to
selectively target receptor positive tumor cells. Orbital
progenitor stem cells likely do not express such recep-
tors and with the specific targeting of tumor cells,
these stem cells would be able to again proliferate
and differentiate into orbital fat during the normal
regenerative process.

Although generalized treatment recommendations
should not be made with a single case report, consid-
eration should be given towards oral hormonal therapy

and avoidance of radiation therapy in patients with
metastatic lobular breast cancer to the orbit. Ideally,
in our patient repeat orbital biopsy and histopathology
could delineate the nature of the orbital fat changes as
this may show either hyperplasia or hypertrophy of
orbital adipocytes. Future studies should be aimed at
elucidating the mechanism of orbital fat regeneration
and could be expanded to include models that prospec-
tively evaluate orbital volume changes before and after
hormonal treatment.

Conclusion

To the best of our knowledge, this is the first report of a
case of unilateral enophthalmos secondary to metastatic
lobular breast carcinoma that showed significant fat
volume restoration and improvement of enophthalmos
after hormonal treatment.
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