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Abstract

Cystic nodal degeneration is known to be associated with HPV positive squamous cell carcinoma (SCC) of the head and  
neck. Differentiating between abscess formation and cystic degeneration is critical although often difficult to determine 
clinically. We present a case of a patient with very locally advanced HPV positive tonsillar SCC with rapidly expanding  
neck mass of unclear etiology. Herein we describe the potential utilization of diffusion weighted MRI for narrowing the  
diagnosis.
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Introduction

According to the Surveillance, Epidemiology, and End  
Results tissue repository data, the prevalence of HPV in  
oropharyngeal cancers has risen by 225% from 1988 
to 2004 [1]. Of all intraoral and oropharyngeal cancers,  
tonsillar squamous cell carcinoma (SCC) accounts for  
approximately 15-20% [2]. Important risk factors for the  
development of oropharygneal cancer include: smoking,  
alcohol consumption, HPV status, gender, and age. HPV  
positive oropharyngeal SCCs are now considered a  
separate subtype of SCC given their improved prognosis 
when compared to their HPV negative counterparts [3].

Intranodal cyst formation is commonly associated with 
HPV positive SCC [4]. This unique phenomenon presents as  
rapid neck mass enlargement at a rate greater than one 
would attribute to malignant growth alone. Occasionally, 
infection and abscess formation may mimic cystic nodal 
degeneration. Clinical awareness of these phenomena are 

important for patient management, therapeutic design, and 
treatment modification for patients undergoing radiation 
therapy (RT).

The current standard of care for patients diagnosed with 
stage III-IV HPV oropharyngeal SCC is chemoradiation  
therapy (CRT) [5]. Using computed tomography (CT),  
patients are simulated prior to treatment for planning  
purposes. Patients may be re-simulated if changes in  
tumor volume or anatomy occur. During treatment,  
patients are continually monitored with daily image  
guidance primarily for ensuring treatment precision,  
however these volumetric images may also provide  
additional information regarding specific anatomic changes.

Here we present a case of a patient with very locally  
advanced left sided HPV positive tonsillar SCC with a  
rapidly expanding right neck mass representing cystic  
nodal degeneration versus abscess formation.



Case Report

A 55 year old female with distant 15 pack-year smoking  
history, but otherwise insignificant past medical history,  
was referred to us for a left sided neck mass. The patient first 
noted swelling of her left neck approximately one and a half 
years ago. At that time, the mass was attributed to reactive 
lymph nodes from a viral upper respiratory tract infection 
(URI). She was offered further work-up upon progression  
of disease given high suspicion for malignancy. However she 
declined, opting for naturopathic treatment.

Approximately one year following initial presentation of  
her persistent left neck mass, the patient requested further 
evaluation. Diagnostic contrast-enhanced CT of the neck  
revealed a left tonsillar mass measuring 2.3 x 3.1cm with  
central ulceration and extension into the left tongue base  
concerning for primary malignancy. A conglomerate of  
ipsilateral enlarged and necrotic cervical neck lymph  
nodes were identified in levels II-III measuring 3.0 x 3.6cm 
and 2.1 x 2.0cm. A smaller subcentimeter right level II lymph 
node was also seen. The left tonsillar mass was biopsied  
and revealed basaloid SCC with immunohistochemical (IHC) 
staining positive for p16.

Several months following initial diagnostic neck CT, staging 
PET/CT scan revealed the left tonsillar mass with slight in-
terval increase in size and an SUV of 16.1. Again seen was the 
left cervical adenopathy with SUV ranging from 14.6 to 16.5.  
A right level II lymph node was not mentioned in the origi-
nal report, however in retrospect was slightly increased in 
size from the diagnostic study to 1.1cm with mild FDG avidity  
(Figure 1). Interestingly, the staging PET/CT study also  
identified a mass within the left nasal choana measuring  
1.8cm with an SUV of 9.4. Clinically on intraoral inspection,  
the patient was found with a large bulky left tonsillar mass  
extending anteriorly onto the retromolar trigone and  
inferomedially into the vallecula. Neck palpation revealed 
a non-tender, approximately 5cm conglomerate of mobile 
left level II-III cervical adenopathy. There was no palpable  
disease in the right neck. Additionally, she reported recent 
onset of V2 distributed numbness over the left malar region, 
prompting a left nasal endoscopy which showed a crusted  
inferoposterior nasal choana mass correlating to the find-
ing on PET/CT, which was discontiguous with her large left  
tonsillar mass. This nasal mass was biopsied and proven to 
be p16+ basaloid SCC, consistent with her primary tonsillar 
malignancy. Her case was discussed at the multidisciplinary 
tumor board and it was agreed upon to treat her as having 
locoregional disease. She was staged clinically as T4bN2cM0, 
stage IVb, and offered CRT definitively. In addition, the patient 
was formally  evaluated by dentistry and cleared without need 
for any further dental intervention beyond routine cleaning 
and fluoride applications.

Figure 1. Representative axial, coronal, and sagittal staging PET/CT 
images revealing predominantly left sided disease, although a small 
hypermetabolic right level II node was seen (red arrows).

Due to her rapidly progressing symptoms, the patient  
underwent urgent CT simulation the day following her  
staging PET/CT. When compared with her initial diagnostic 
CT neck scan taken months prior, we noted enlargement of  
the right-sided level II neck node now measuring  
approximately 2cm with new evidence of central necrosis  
(Figure 2a). While awaiting her treatment initiation, the  
patient reported new URI symptoms with rapid clinical  
enlargement of her right neck adenopathy. Complete blood 
count was performed given suspicion of infection and revealed 
the patient to have an elevated white blood count of 15,500 
cells/µL [normal ref range: 4,000-11,000 cells/µL], though  
she remained afebrile. Additionally, one week following CT 
simulation the patient underwent MRI of the face, orbits,  
and neck with contrast to better delineate her disease  
extension, which showed the enhancing left inferoposterior 
nasal mass with widening of the ipsilateral pterygopalatine 
fossa (Figure 3a). There was also dramatic enlargement of  
her right neck mass now measuring 3.8 cm with central  
necrosis and restricted diffusion (Figure 3b-c). Her RT was 
planned with the assistance of the diagnostic PET/CT and  
MRI where all gross disease with appropriate margin was 
planned to receive 70 Gy in 35 fractions utilizing IMRT  
technique, with a lower dose to elective nodal regions  
delivered with simultaneous integrated boost.
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Figure 3. (a) Representative T1 post-contrast enhanced MRI images in axial, coronal, and sagital planes revealing disease extension from 
the left tonsil into the left inferoposterior nasal choana with widening of the left pterygopalatine fossa (red arrows); (b) Representative T1 
post-contrast enhanced MRI images in axial, coronal, and sagital planes through the level of the right level II cervical lymph node revealing 
enlarging rim enhancing mass with hypointense center (red arrows); (c) Representative axial DWI and ADC MRI imaging revealing hyperin-
tensity and hypointensity of the right neck mass, respectively (red arrows).

Figure 2. Representative axial, sagital, and coronal images from initial simulation. (A) and re-simulation (B) contrast enhanced CT. (a) A right 
cystic (approx 2cm) level II lymph node (red arrows) can be visualized on initial simulation. (b) A markedly increased rim enhancing cystic 
right neck mass (approx 5.7cm) is noted on re-simulation 4 weeks later, with interval response to treatment in the left neck and primary tumor.



Two weeks post-simulation, the patient initiated RT with  
concurrent cisplatin 100 mg/m2 given every 3 weeks. On  
her first fraction of RT, the patient presented with further  
increase in size of the right neck mass. Consequentially, the  
immobilization head and neck mask was difficult to utilize  
and was therefore modified to accommodate the enlarged 
right neck mass. Despite poor image registration to planned 
treatment volumes, RT proceeded given the rapidly progres-
sive nature of her disease with scheduled re-simulation and 
re-planning.

Two weeks after initiation of CRT (RT fraction 8 of 35), the 
patient had continued dramatic enlargement of the right  
neck mass, with increasing warmth and tenderness to touch. 
The right neck mass was found tense and erythematous but 
without discrete fluctuance. The patient however remained 
afebrile with a white blood count within normal range.  
Overlying the skin of the right neck mass were multiple  
pustules. Incision and drainage (I&D) for culture and cytolo-
gy was discussed but decided against for fear of introducing 
an infection not already underlying, sepsis, or tumor seeding. 
Instead, superficial swab of the pustules was performed and 
revealed 2+ gram-positive cocci with culture demonstrating 
Streptococcus anginosus. A ten day course of minocycline was 
prescribed.

On fraction 11 of 35 of RT, re-simulation CT with contrast  
was performed, revealing the persistently expanding right neck 
mass with centrally hypodense component now measuring  
5.7cm compared with 2.0cm at her original simulation  
(Figure 2b). The differential for this mass included abscess  
formation versus rapidly evolving cystic malignant node. 
During re-planning the patient continued on with uninterrupt-
ed treatment utilizing her originally devised radiation plan.  
She completed the 10-day course of antibiotics and stated 
that her right neck mass underwent spontaneous cutaneous  
drainage (Figure 4). On fraction 21 of 35, daily MVCT revealed 
dramatic reduction of her right neck mass with spontaneous 
resolution of its hypodense center and marked reduction of 
her left sided disease as well (Figure 5).

Figure 4. Ulcerated skin overlying the right neck mass after comple-
tion of antibiotics and spontaneous drainage.

Figure 5. Daily MVCT (left in blue colorwash) taken on fraction 
21 of 35, revealing spontaneously resolved right level II mass and  
continued decrease in size of the left-sided disease compared 
with the image on the right (non-contrast enhanced original CT  
simulation image). Red outline represents gross tumor delineated  
at the time of original simulation.

Over the course of treatment, the patient completed all 3 
planned cycles of cisplatin chemotherapy without dose  
reduction and all 35 planned fractions of daily RT without 
interruption. She exhibited continued response of disease 
throughout the remaining course of treatment as determined 
by visual inspection, palpation, and daily image review. At the 
completion of treatment, she was found with near complete 
response of disease.

At her last follow-up, 4 months post-treatment, the patient 
was found with residual dysgeusia and xerostomia. On clinical 
examination and with endoscopic evaluation she was without 
gross evidence of disease. The area of spontaneous drainage 
along the right neck was well healed with 1cm of atrophic scar. 
Repeat PET/CT revealed mild residual hypermetabolic activity 
within the left neck with effacement of fat planes along with 
submucosal thickening of the left oropharynx most consistent 
with post-treatment changes. There was no overt evidence for 
recurrent disease.

Materials and Methods

Radiotherapy Planning and Treatment

Simulations were performed with Phillips Brilliance Big Bore 
CT scanner (Andover, MA). Head and neck aquaplast mask 
and bite block were utilized for immobilization and intraoral  
stabilization. CT images were acquired in 3mm contigu-
ous slices from the skull vertex to mid-thorax after 100cc of  
ISOVUE-300 contrast was administered. All images were 
then imported into Philips Pinnacle v. 9.0 treatment planning  
software (Andover, MA) for physician contouring. Inverse 
planning with intensity modulated radiation therapy (IMRT) 
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carotid artery compromise [9]. Unfortunately, due to simi-
larities in presentation, differentiating between cystic nodal 
changes and abscess formation can create a diagnostic predic-
ament for treating physicians.

While narrowing the diagnosis, abscess formation should  
always remain high on the differential when there is a  
rapidly enlarging mass with associated fever, chills,  
leukocytosis, fluctuance, and/or suppuration. It should be  
noted however, that not all patients with neck abscesses  
will exhibit this constellation of signs and symptoms. Our  
patient’s lack of fever made abscess formation a less likely  
diagnosis, but evidence of leukocytosis kept infection a  
possibility. If physical examination and laboratory findings 
provide an ambiguous diagnosis, imaging can be of great  
utility.

The progression of our patient’s right neck mass was  
temporally followed by a variety of radiographic methods  
with varying degrees of diagnostic specificity. Contrast en-
hanced CTs revealed a rim enhancing right cervical soft  
tissue mass with an appearance known to be associated  
with both abscesses and malignant cystic nodes [10] and  
therefore not useful in narrowing our diagnosis. Further  
characterization of the right neck mass by MRI showed a  
mass with rim enhancement, but T1 hypointense and T2  
hyperintense center consistent with both cystic nodal  
degeneration and abscess formation [11]. There has been  
suggestion that MR diffusion weighted imaging (DWI) 
and apparent diffusion coefficients (ADC) are valuable for  
differentiating between abscess and necrotic tumor. The  
presence of central hyperintensity on DWI and low ADC  
values suggest abscess, while hyperintensity on both DWI  
and ADC is more strongly correlated with necrotic tumor  
[12]. Our patient’s right neck mass revealed high signal on  
DWI and low values on ADC (Figure 3c), suggestive of  
abscess over cystic degeneration.

Aspiration, drainage, and culture of the right neck mass  
fluid would have been the gold standard for abscess  
diagnosis. However, this was declined by the patient for fear 
of introducing an infection (if not already underlying), sepsis, 
or tumor seeding. Therefore, overlying skin pustules were cul-
tured instead. Though Staphylococcus aureus is thought to be 
the most common offending organism in abscesses associat-
ed with head and neck cancer [13], many are polymicrobial in  
nature due to proximity of the oral cavity [14]. Our patient  
was cultured positive for Streptococcus anginosus at the 
skin surface, an organism often considered natural flora 
from the gastrointestinal tract [15], associated with alcohol  
consumption for which our patient had a history of [16], and 
which has been linked to the carcinogenesis of oropharyngeal 
SCC [17]. Therefore, our patient’s right neck mass was likely 
seeded from the mucosal surfaces of her upper aerodiges-

was utilized on Tomotherapy v. 5.0 planning station (Sunny-
vale, CA). The patient was treated once daily (Monday  
through Friday) for 35 total fractions with daily megavoltage 
CT image guidance on the Tomotherapy linear accelerator.

Discussion

Patterns of Extension

Although not central to our case discussion, our patient’s  
disease revealed an unusual presentation of tonsillar cancer.  
It is thought that submucosal tumor extension generally  
follows the route of least resistance, as has been shown 
for nasopharyngeal carcinomas [6]. To the best of our  
knowledge, retrograde extension of tonsillar cancer into 
the nasal cavity and pterygopalatine fossa has not been  
previously described. Our patient’s case prompted discussion 
as to whether her biopsy proven nasal mass represented a 
second primary, metastasis, or local submucosal spread, for 
which consensus was reached at our multidisciplinary tumor 
board that it represented the latter. Therefore we offered the 
patient definitive management with curative intent and treat-
ed her as having locoregional disease. As a consequence of  
her unusual disease presentation cautious treatment plan-
ning was required with both diagnostic PET/CT and MRI  
information.

Pseudo-abscess Formation

Patients with head and neck SCC commonly present with  
locally advanced disease and nodal metastases. Our patient 
initially presented with left-sided ipsilateral disease. A sub-
cm right level II node seen on initial diagnostic scans showed  
rapid enlargement between her original simulation and 2 
weeks into treatment, creating a clinical dilemma. With a 
near tripling in size over 4 weeks, it was unclear if we were  
capturing cystic changes seen with HPV related disease, 
or if early abscess formation was occurring. Most cervical  
nodal metastases associated with HNSCC never become  
infected. Nevertheless, Wang et al. have shown that ab-
scess formation can be present in up to 2.3% of this patient  
population, particularly in those with diabetes [7]. It is  
believed that abscess formation within malignancy occurs  
as a consequence of nidus formation surrounding a focus  
of ulceration within a richly vascular tumor bed [8]. Our  
patient was not diabetic or immunocompromised, nor did  
she have an obvious cutaneous, mucosal, or dental source for 
infection.

Regardless of the underlying etiology, clinicians should hold  
a very low index of suspicion for deep neck infections  
particularly in patients undergoing chemotherapy, in order  
to reduce significant complications, such as sepsis, airway  
obstruction, mediastinitis, jugular vein thrombosis, and/or  
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tive tract and transmitted to the skin surface by hydrostatic  
pressure from which it was cultured.
Treatment for neck abscesses generally consists of aspiration, 
I&D, and/or antibiotics. Great care must be taken with I&D  
or aspiration in the cervical neck due to nearby critical  
vascular structures. Additionally, there is also a potential for 
malignant seeding along the incision site or needle track [18]. 
Given these concerns, we decided to place our patient on  
antibiotics as she exhibited no clear signs of clinical  
deterioration. The abscess ruptured spontaneously at the  
skin surface and resolved shortly thereafter.

Conclusion

In patients with HPV positive SCC, cystic nodal degeneration 
may be difficult to differentiate from abscess formation. An  
accurate diagnosis is imperative as abscesses may lead to 
serious complications and death if left untreated. Diffusion 
weighted MRI may help to narrow the diagnosis. In non-crit-
ically ill patients, a course of broad spectrum antibiotics  
may help prevent unnecessary morbidity such as sepsis or  
tumor seeding associated with incision and drainage.
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