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CASE SUMMARY
A 56-year-old woman with a 50-plus 

pack-year smoking history was diag-
nosed with stage II (T2N0M0) squa-
mous cell carcinoma of the right true 
vocal cord and was initially treated with 
radiation therapy alone consisting of 70 
Gy in 35 fractions to the larynx, along 
with elective treatment of bilateral lev-
els II, III, and IV lymph nodes. After 15 
months, the patient developed locally 
recurrent disease involving the right an-
terior vocal cord and underwent a total 
laryngectomy with bilateral neck dis-
section, right thyroid lobectomy, pec-
toral flap graft and tracheostomy. Nine 
months following surgical salvage, the 
patient developed an isolated local re-

currence involving a left level III lymph 
node. She was treated with salvage  
stereotactic ablative radiation therapy 
(SABR) to a dose of 44 Gy in 5 frac-
tions (Figure 1) along with concur-
rent and adjuvant cetuximab and 
docetaxel as part of an institutional pro-
tocol for patients with recurrent head 
and neck squamous cell carcinoma 
(NCT02057107).1 The patient reported 
the expected acute toxicities consist-
ing of grade 1 fatigue, acneiform rash, 
mucositis, and as first reported here, 
a new late toxicity consisting of a left-
sided miosis, ptosis, and facial anhidro-
sis (Figure 2) 6 months following the 
completion of salvage SABR. The pa-
tient remains disease-free > 24 months 

following salvage re-irradiation with no 
additional late toxicity. 

IMAGE FINDINGS
 A preoperative positron emission 

tomography/computed tomography 
(PET/CT) scan demonstrated a hy-
permetabolic lesion of the left level 3 
lymph node, which measured 3.5 × 
2.1 cm (Figure 1). There was no addi-
tional evidence of regional or systemic 
disease.

DIAGNOSIS
Pathology from laryngectomy and 

neck dissection demonstrated ulcerated, 
invasive squamous cell carcinoma. 
Biopsy of the suspected lymph node 
recurrence by ultrasound-guided fine-
needle aspiration was positive for ma-
lignant squamous cells.

DISCUSSION
 The treatment of head and neck 

squamous cell carcinoma (HNSCC) 
often requires a multimodal approach 
including definitive concurrent chemo-
radiation or surgical resection with 
adjuvant radiation with or without che-
motherapy. Despite these aggressive 
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approaches, locoregional recurrence 
rates can be as high as 30% to 35%.2-4 
Salvage surgical resection is the pre-
ferred treatment following recurrence;5 
however, this approach can be limited 
for various reasons including disease 
involvement of critical structures such 
as the carotid artery. 

In patients with unresectable locore-
gional recurrences of HNSCC, SABR 
has emerged as a viable curative treat-
ment approach. Its success is largely 

due to the ability to deliver highly 
conformal radiation at a high dose per 
fraction to disease sites with improved 
sparing of normal tissue. The use of 
reirradiation with SABR has been as-
sociated with favorable toxicity rates 
ranging from 4% to 11% acute, and 
3% to 19% late grade > 3 toxicity, most 
commonly mucositis, xerostomia, dys-
phagia and edema.6-9 The treatment reg-
imen used in this patient of 44 Gy in 5 
fractions with concurrent cetuximab in 
particular has been demonstrated to be 
both safe and effective, with progres-
sion-free survival of 33%, and acute 
and late grade 3 toxicity rates of 6%.9 
Per the protocol under which this pa-
tient was treated (NCT02057107), dose 
to normal tissues and sensitive head and 
neck structures, such as the carotid and 
spinal cord, should be limited. Cumula-
tive dose to the spinal cord is not to ex-
ceed 50 Gy.1 Dose to the sympathetic 
trunk is not generally calculated or 
constrained during treatment planning. 
While not used during treatment plan-
ning, maximum and mean dose to the 
carotid was determined to be 53 Gy and 
32 Gy, respectively.

Regarding our patient who un-
derwent salvage SABR with prior 
radiation, treatment has led to sus-

tained local control with no evidence 
of recurrent disease. Interestingly, 
she developed left-sided ipsilateral 
ptosis, miosis and anhidrosis of her 
face, which was appreciated 6 months 
after treatment. In our institution’s ex-
tensive experience with SABR with 
concurrent and adjuvant docetaxel 
and cetuximab for previously irradi-
ated HNSCC, this is the first case of 
Horner’s syndrome suspected as a 
treatment-related toxicity. This com-
plication possibly reflects this patient’s 
multimodality treatment including 
reirradiation with SABR along with 
systemic therapy. Her treatment was 
focused at the level III nodal location, 
with treatment overlap of the sym-
pathetic nerve fibers of either the 2nd 
order neuron or the distal portion of 
the 3rd order postganglionic neuron 
(Figure 1C).

In our literature review, we were un-
able to identify a prior report of Horn-
er’s Syndrome occurring as a result of 
reirradiation with SABR. Horner’s 
Syndrome presents classically with 
unilateral miosis, ptosis and anhidrosis 
of varying severity due to disruption 
of sympathetic output to the ipsilateral 
face. Causes vary based on the loca-
tion of the neuron involved, and include 

FIGURE 1. Treatment plan for stereotactic body radiotherapy (SBRT) of the left-sided, recurrent level 3 lesion in sagittal (A), coronal (B) and 
axial (C) views. The orange line delineates the planning target volume (PTV) of 43.0 cm3, which received a minimum dose of 35.4 Gy and a 
maximum of 55.0 Gy. On the untreated side (C), the sympathetic chain lies within the fat space of the carotid sheath (represented by the yellow 
contour) adjacent to the common carotid (CC), internal jugular (JV) and the longus capitis muscle.

FIGURE 2. Picture of patient after cardio-
vascular exercise, noting the left-sided facial 
anhydrosis, plus mild miosis and ptosis (not 
visible).
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compression from tumors, CNS lesions, 
trauma, and iatrogenic causes.10 While 
Horner’s Syndrome can result from 
radiation-induced brachial plexopathy 
following treatment for lung and breast 
tumors, it is a rare toxicity and is more 
often associated with mass effect from 
the neoplasm itself.11 Other radiation-
induced neuropathies from radiation 
therapy to the head and neck include 
cranial nerve palsies of both upper and 
lower cranial nerves, none of which in-
clude Horner’s Syndrome as their pre-
senting symptoms.12 The lack of other 
neurological symptoms in our patient 
makes radiation-induced damage to the 
cervical chain the most likely diagnosis. 
In ruling out other causes of new-onset 
Horner’s Syndrome in this patient, the 
most recent head-and-neck PET/CT re-
veals no malignancy within the sympa-
thetic pathway. Recent medical history 
includes no trauma that could explain 
the patient’s symptoms. Surgical resec-
tion of her first recurrence is unlikely to 
have damaged her sympathetic chain, 
considering that symptoms of Horner’s 
Syndrome weren’t noted following 
surgery, but appeared 6 months after 
subsequent salvage SABR treatment. 
However, it is possible that post-sur-
gical scarring following the patient’s  

laryngectomy could partially contribute 
to her symptoms.

CONCLUSION
To date, there are no reports of the 

development of Horner’s Syndrome 
as a result of salvage SABR after prior 
radiation therapy for HNSCC. SABR 
has been reported to have a relatively 
favorable toxicity profile compared to 
reirradiation with fractionated radiation 
therapy; however, as SABR for recur-
rent HNSCC increases in utilization, 
and survivors are followed, it is impera-
tive to maintain close follow-up and re-
port toxicities accordingly. 
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