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Abstract

hepatitis C virus (HCV) infection.

Background: To describe a unique case of peritonsillar abscess showing peculiar extension to the masticator
space, encountered in the early phase of telaprevir therapy in combination with peginterferonalfa-2b and ribavirin for

Methods: Review of clinical case records, including computed tomography and surgical approaches.

Results: A 64-year-old woman was taking medications for HCV, including telaprevir therapy in combination with
peginterferonalfa-2b and ribavirin every one week. She was also receiving medical treatment for diabetes mellitus.
Her symptoms started 3 days after the commencement of antiviral therapy. She underwent surgery for drainage of
the abscess, including endoscopy-assisted intraoral drainage and quinsy tonsillectomy.

Conclusions: It is important to bear in mind that a patient suffering from multiple systemic diseases may display
unique clinical presentations with head and neck infections. Endoscopy-assisted intraoral drainageof the lateral
masticator space was less invasive than other approaches, obviating the need for identifying the facial nerve.

Keywords: Peritonsillar abscess; Masticator space; Deep neck
infection; Antiviral therapy, Telaprevir; Peginterferon; Ribavirin;
Drainage; Endoscopy; Quinsy tonsillectomy

Introduction

Deep neck infection is a serious disorder that often spreads to other
organs and sometimes proves fatal. Although the pattern of spread
varies among patients, a relatively constant trend in the distribution
into spaces seems evident because of the relationship of the cervical
fascia, which directs and limits the spread of these infections [1,2].
Peritonsillar abscess is the most common type of deep neck infection, and
sometimes extends to the lower cervical space via the parapharyngeal
space [1].0On the other hand, the masticator space is the most prevalent
site of spread from odontogenic infection [3-5]. We report a unique
case of peritonsillar abscess that showed an unusual extension to the
masticator space via the parotid space, encountered after telaprevir
therapy for hepatitis C in combination with peginterferonalfa-2b and
ribavirin. The patient’s abscess was successfully drained bythe intraoral
approach using an endoscope.

The predominant organisms of the peritonsillar abscess are
Streptococcus species and anaerobes such as Fusobacterium or Prevotella
species [1,6,7]. Specifically, the Streptococcus milleri group (SMG, also
referred to as the “Streptococcus anginosus group”) has been reported
to be the most common isolates of the Streptococcus species [1,7]. In
bacterial culture analysis, Streptococcus constellatus was isolated in the
current case, which is a member of the SMG.

Case report

A 64-year-oldwoman presented to our department with a 5-day
history of pharyngeal pain and left-sided facial swelling. The patient had
been receiving anti-virus therapy for hepatitis C, including telaprevir
therapy (2250 mg) in combination with peginterferonalfa-2b (100 pg),
and ribavirin (600 mg) every one week for 1 year. The present symptoms
occurred just 3 days after the 11thround of combined antiviral therapy.
In the early phase of initiation of the patients combined telaprevir
therapy, she had suffered from telaprevir-related dermatitis, and had
been prescribed prednisolone (20 mg/day). Furthermore, she had also

been prescribed oral hypoglycemic agents (glimepiride, 4 mg/day;
sitagliptin phosphate hydrate, 50 mg/day; buformine hydrochloride,
100mg/day) because of steroid-induced diabetes mellitus for 1 month.

On physical examination, mild trismus and swelling of the left
peritonsillar tissues with bulging of the tonsillar pillar were observed
in addition to the facial swelling. Flexible laryngo scopy revealed an
erythematous oropharynx with extension to the larynx. The white
blood cell (WBC) count was 3,300 cells/mm?, red blood cell (RBC)
count was 302 x 10*/ul, hemoglobin was 9.6 g/dl, platelet count was
42,000/, C-reactive protein level was 20 mg/dl, amylase was 589 U/,
fasting blood sugar (FBS) level was 357 mg/dl, and hemoglobin Alc
was 10.9%. Contrast-enhanced computed tomography (CT) revealed
an abscess in the left parapharyngeal space, which extended to the
lateral masticator space via the parotid space (Figure 1).

According to the above-mentioned findings, the patient was
diagnosed with left peritonsillar abscess complicated with a unique
extension from the parapharyngeal space to the lateral masticator space.
Surgical drainage was thus performed via an intraoral approach under
general anesthesia followed by tracheotomy. First, a 3-cm incision
was made in the right gingival-buccal mucosa, followed by dissection
along the ramus of the mandible, assisted by an endoscope (Figure
2). By incising the laterally retracted mandibular periosteum and
cervical fascia, abscess drainage from the lateral masticator space was
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Figure 1: A)Pre-operative, axial enhanced computed tomography (CT) at the
level of the mandible, demonstrating an abscess of the left parapharyngeal
space extending into the parotid space (arrows). B) A more caudal CT at the
level of the mandibular ramus, showing the abscess extending to the lateral
masticator space (arrows).The abscess seems to extend along the parotid
space and/or posterior oblique line of the mandibular ramus. Note that the
abscess does not extend into the medial pterygoid muscle (MP). C)Coronal CT
showing the abscess extending from the parapharyngeal space to the lateral
masticator space (arrows).Note that the abscess does not extend into the

sensitive to penicillin, ampicillin, ceftriaxone, cefepime, meropenum,
gatifloxacin, and linezolid according to the criteria of the Clinical and
Laboratory Standards Institute [8].

The patient received intravenous injections of meropenem (3 g/
day) for 16 days and clindamycin (1.2 g/day) for 7 days, followed by
sulbactam/ampicillin(4.5 g/day) for 4 days because of the presumable
drug eruption due to the meropenem. As shown in Table 1, cytopenia
progressed postoperatively presumably because of infection and/
or adverse effects of the combined telaprevir therapy. Therefore, she
also received a platelet transfusion of platelet concentrate (10 IU) on
postoperative day 2, and intravenous injections of granulocyte colony-
stimulating factor (G-CSF) (75 pg) on postoperative days 6 and 7.

A drainage tube inserted into the gingival mucosa was removed
on postoperative day 4, and the tracheal stoma was closed on
postoperative day 10. She received rehabilitation for disturbance
of the mouth opening, and gradually recovered after the operation.
Enhanced CT takenll days postoperatively revealed resolution of
the abscess (data not shown), and the patient was discharged 23 days
after admission.

Discussion

Deep head and neck infections show preferred pathways of spread,
because they develop inside potential spaces formed and lined by
layers of the deep neck fascia [1,2]. A peritonsillar abscess represents
an infection between the tonsillar capsule and superior constrictor
muscle [2]. Infections in this area usually spread outside, representing
a parapharyngeal abscess. From the parapharyngeal space, infections
have been reported to spread downward via the submandibular space
(Figure 3). However, no previous reports, other than two cases we
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Figure 2: Endoscopic views of the intraoral approach. A) Dissection along
the right mandibular ramus (arrow), reaching the lateral masticator space. B)
After drainage of the abscess (star), located between the masseter (star) and
periosteum of the mandibular ramus (arrow).

Ma: masticator muscle.

medial (MP) or lateral pterygoid muscle (LP). Operative day POD2 | POD5  POD7 | POD9 | POD 13
WBC (/ul) 3,300 1,900 1,400 3,200 8,400 5,900
Hb (g/dl) 9.6 9.9 9.4 8.6 8.8 8.5
PLT (/ul) 42,000 21,000 | 26,000 | 43,000 A 83,000 154,000
CRP (mg/dl) 20 15.2 - 53 2.2 0.8

successfully performed. Second, quinsy tonsillectomy was performed,
revealing an abscess cavity in the peritonsillar area.

The collected pus with swabs from the masticator space was
immediately sent for bacteriological analysis, as previously described
[7]. For aerobic bacteria, sheep blood, chocolate agar plates were
incubated at 37°C in 5% CO, for 48 hours. For anaerobic bacteria, the
specimen material was placed onto pre reduced vitamin K10 enriched
brucella blood agar, and incubated in GasPac jars for 48 hours. Plates
that showed growth were incubated for at least 7 days. Both of these
aerobic and anaerobic cultures revealed growth of S. constellatus.
Regarding antimicrobial susceptibility, the isolated S. constellatus show

POD, postoperative day; WBC, white blood cell count; Hb, hemoglobin;
PLT, platelet; CRP, C-reactive protein
Table 1: Temporal changes in blood tests.
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Figure 3: Anatomy of the masticator space and adjacent or communicating
compartments, together with delineation of the associations of the masticator
space with the surrounding head and neck spaces. Dotted lines show the
preferred common pathways of intra- and extraspatial extensions of the
infection. In terms of odontogenic infections, note that an abscess into the
parapharyngeal space always spreads laterally through the masseter and
medial pterygoid muscle. The unique extension in the current case from the
parapharyngeal space to the masticator space isindicated by the red arrow.
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encountered [3], have been published describing this abscess extending
into the masticator space.

The masticator space contains the masseter, pterygoid and
temporalis muscles, and ramus and posterior part of the mandible [4].
Infections of this space are usually odontogenic, and these infections
arising in the mandible spread first into the masseter and/or medial
pterygoid muscles[4,5,9,10].The parapharyngeal space has been
reported as a secondary site of spread for these infections[5].That is,
infections from the pterygoid muscles sometimes spread medially to the
parapharyngeal space (Figure 3). Therefore, all reports of odontogenic
infections involving the parapharyngeal space have been reported to
also be complicated with involvement of the medial pterygoid muscles
[4,5,9]. Conversely, the present patienthad a peritonsillar abscess on the
same side as the masticator abscess, and there were no CT findings of
odontogenic infection intra operatively or involvement of the pterygoid
muscles by infection. Another hypothetical route of extension to the
masticator abscess from the parapharyngeal space would be anteriorly
from the parotid space [2,5,11]. The present patient had involvement of
infection into the parotid space; these findings were supported by the
elevated blood amylase level. We can thus conclude that the current
case, originating from the peritonsillar abscess, showed an unusual
route of extension to the masticator space via the parotid space or along
the surface of the mandibular ramus (Figure 3).

No background mechanisms have been confirmed to explain this
peculiar route of extension, but the other two previous cases revealing
similar extension from the parapharyngeal space to the masticator space
had complications of systemic diseases [3].There were three underlying
systemic conditions or diseases that might have been involved in the
present patient. The first is the contribution of adverse effects of the
antiviral HCV therapy, including blood cytopenia [12]. The HCV
protease inhibitor telaprevir, administered in addition to peginterferon
andribavirin, significantly increases the rate of sustained response in
patients with genotype 1 chronic HCV infection [13,14]. The present
symptoms started just 3 days after the 11" round of the antiviral HCV
therapy, coincidentally with the cytopenia. Whereas no previous reports
have mentioned deep head and neck infections after combined telaprevir
therapy, cytopenia might be attributed topathologies causing immune
deficiency. Second, our patient had been prescribed prednisolone (20
mg/day) for 2 months because of the telaprevir-related dermatitis [15].
Patients affected by pathologies causing immune deficiency or who are
taking immunosuppressive medications may display a unique clinical
picture in comparison with patients without systemic disease [16,17].
These factors might have contributed to infectious aggravation. Third,
our patient also suffered from fairly controlled diabetes mellitus (DM)
attributed to the steroid therapy against telaprevir-related dermatitis.
Systemic hyperglycemia results in derangement of the immune system
including the neutrophil function, celluar immunity, and complement
function [1,16]. Diabetes and advanced age have been reported as
predisposing factors for more severe complications with spread of
deep neck infection [1,2,16]. Whereas we have no confirmation
regarding which of these three underlying factors mainly contributed
to the unique extensions of the peritonsillar abscess in our patient, the
combined anti-viral therapy contributed to the other two factors.

Surgical drainage remains the mainstay of treatment for deep neck
abscess, especially for cases complicated by systemic disease [1,16]. In
terms of incisional drainage for the masticator abscess, early reports
described an external approach [10]. More recent descriptions have
applied an intraoral approach, with dissection along the ramus [16].
The selection of these approaches has been the subject of much debate

[4,17]. Doxey et al. [4] advocated the former only for “simple” abscess
limited to the masticator space. These authors applied an extra oral
approach for more “complex” abscesses extending beyond the confines
of the masticator space because of the difficulty in defining the true
extent of infection. The usefulness of a modified Blair incision has
been reported for accessing both the masticator and adjacent spaces
[10], specifically for accessing the submandibular or lateral neck area.
Conversely, endoscopy-assisted intraoral drainage has been discussed
as useful, obviating the need for identifying facial nerve branches,
avoiding unnecessary skin incision, and shortening anesthesia time
[3]. As shown by the application of this approach for managing the
infra temporal fossa [18], the endoscopic approach can overcome the
difficulties in accessing narrow spaces such as the masticator space,
allowing superior visualization with the ability to record operative
findings.

Because the infection in the present patient did extend from the
parapharyngeal space to the lateral masticator space along the mandible,
and did not extend below the submandibular or lower cervical space,
we selected the endoscopic-assisted intra-oral approach, followed by
quinsy tonsillectomy. Successful drainage was achieved by combining
the assessment of the original infectious region (parapharyngeal space)
with the endpoint extension (lateral masticator space).

S. constellatus, isolated in the current case, is a member of the
Streptococcus milleri group (SMG, also referred to as the “Streptococcus
anginosus group”) together with S.intermedius and S.anginosus. The
SMG is found at various mucosal sites, including the oral cavity,
genitourinary system, and gastrointestinal tract. However, this group
of bacteria is also frequently encountered in invasive suppurative
infections at various sites, including deep head and neck infections
[1,19,20]. Furthermore, the authors also reported that SMG bacteria
are the most frequent isolates of peritonsillar abscess [1,7]. The detailed
pathogenesis of the SMG remains unclear, but infection of the mucus
by normal flora is thought occur due to an imbalance between the
organisms and the host immune defense in deep neck abscesses[1,7,19].
The presence of SMG bacteria would thus promote abscess formation,
and consequently increase the need for surgical drainage [1].

Surgical drainage remains the mainstay of treatment for head and
neck abscess, but administration of antimicrobials is also required [21].
Every patient who has a deep head and neck infection should be given
initial empiric antibiotic therapy until culture and sensitivity results are
available [22]. Length of antibiotic therapy for the peritonsillar and/or
parapharyngeal abscess in older patients has been reported to range
from 10 to 30 days, consisting of combined intravenous and oral routes
[23]. First, we used meropenum in combination with clindamycin
which would be highly effective against most anaerobes [22]. Drug
resistance was not revealed to the isolated S. constellatus, consistent
with the previous findings that few case reports have describes drug
resistance to SMG [1,24]. Moreover, the patient suffered from drug
eruption presumably because of meropenem, we thus changed the
antibiotic therapy to sulbactam/ampicillin, and continued until the
patient has been afebrile for 48 hours according to the previous review
[22].
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