915415
research-article2020

SCO0010.1177/2050313X20915415SAGE Open Medical Case ReportsMakihara et al.

SAGE Open Medical Case Reports

Case Report

False vocal cord perforation with abscess
treated by negative pressure wound therapy

SAGE Open Medical Case Reports
Volume 8: 1–5
© The Author(s) 2020
Article reuse guidelines:
sagepub.com/journals-permissions
https://doi.org/10.1177/2050313X20915415
DOI: 10.1177/2050313X20915415
journals.sagepub.com/home/sco

Seiichiro Makihara1 , Shin Kariya2 , Tomoyuki Naito1,
Kensuke Uraguchi3, Junya Matsumoto1, Yohei Noda2,
Mitsuhiro Okano2,4 and Kazunori Nishizaki2

Abstract
Perforation of the larynx is very rare but may result in severe airway complications that include pneumothorax, pneumonia,
mediastinitis, and retropharyngeal abscess. If conservative treatment fails, aggressive treatments including reconstructive
surgery with pedicle flap are considered. Negative pressure wound therapy has been used for large skin defects, necrotizing
fasciitis, pharyngocutaneous fistula, stoma dehiscence, osteoradionecrosis of the mandible, chyle fistula, flap failure, and
lymphangioma in the field of head and neck surgery. We report a case of false vocal cord perforation with abscess successfully
treated by negative pressure wound therapy after abscess treatment. The result suggests that negative pressure wound
therapy can be an alternative or adjunctive approach for larynx perforation when the perforation is difficult to close after
conservative therapy.
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Introduction
Perforation of the larynx is very rare and happens after electrical burn,1 cancer treatment,2 trauma,3 or other such incidents. Yii et al.4 reported a case of life-threatening necrotizing
fasciitis of the neck with acute pharyngeal perforation following a parapharyngeal abscess caused by tonsillitis, but
pharyngeal perforation caused by a deep neck abscess is generally very rare. Furthermore, no perforation of the larynx
caused by deep neck abscess has ever been reported.
Perforation of the upper aerodigestive system may result in
severe airway complications that include pneumothorax, pneumonia, mediastinitis, and retropharyngeal abscess,5 which is
why management of the perforation is very important. If conservative treatment fails, aggressive treatments including
reconstructive surgery with pedicle flap are considered.
Negative pressure wound therapy (NPWT) has been
widely used on various complicated wounds, such as diabetic foot ulcers, open abdomen, pressure ulcers, open fractures, sterna wounds, grafts, and flaps in recent history.6,7
Head and neck wounds including pharyngocutaneous fistula
are also known to be treated by NPWT.

We report a case of false vocal cord perforation with abscess
successfully treated by NPWT after abscess treatment.

Case report
A 53-year-old male complained of a sore throat and visited a
primary care doctor. Although antibiotics were prescribed,
the sore throat was worse 1 day later. He denied ingesting
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Figure 1. (a) Fibroscopic examination before the first surgery, showing swelling of the epiglottis and arytenoid region on both sides
and pooling of saliva from the posterior part of the tongue to both sides of the piriform sinus. (b)–(d) Contrast-enhanced computed
tomography (CT) before the first surgery, showing a low-density area (LDA) that was thought as abscess formation in the caudal region
of the right tonsil, right false vocal cord, epiglottis, and right arytenoid region ((b) white arrow: LDA in the caudal region of right tonsil,
(c) black arrow: LDA from epiglottis to right arytenoid region, and (d) white arrowhead: LDA in right false vocal cord). (e) and (f) Direct
laryngoscopy during the first surgery, showing an abscessed epiglottis, especially in the right side ((e) black arrowhead), and a necrotic
region in the right false vocal cord ((f) asterisk) at the first surgery.

any foreign body as well as any trauma and dental discomfort. He was admitted to the hospital of the primary care doctor and received ceftriaxone intravenously. He had a medical
history of diabetes, diabetic renal failure requiring dialysis,
and hypertension.
He was transported to our hospital by ambulance 2 days
after admission to the hospital of the primary care doctor,
due to dyspnea, severe sore throat, and difficulty swallowing. The initial laboratory data revealed white blood
cell count, C-reactive protein (CRP) concentration, hemoglobin, blood urea nitrogen, and creatinine at 16,500/µL,
29.9 mg/dL, 9.9 g/dL, 113 mg/dL, and 15.11 mg/dL, respectively. A flexible direct laryngoscopic examination showed
swelling of the epiglottis and arytenoid region on both sides
and pooling of saliva from the posterior part of the tongue to
both sides of the piriform sinus (Figure 1(a)). There was no
paralysis of the vocal cord. To avoid the danger of suffocation, an anesthesiologist intubated his trachea.
Contrast-enhanced computed tomography (CT) revealed
a low-density area (LDA) that was thought as abscess formation in the caudal region of the right tonsil, right false
vocal cord, epiglottis, and right arytenoid region (Figure
1(b)–(d)). Emergency surgery was planned at the diagnosis
of epiglottic abscess and peritonsillar abscess. The surgery
was performed under general anesthesia. An inferior tracheotomy was performed on the patient, who then underwent
an abscess tonsillectomy and drainage of the abscess in the

epiglottis and right arytenoid region under direct laryngoscopy (Figure 1(e)). The abscess had a greenish color and
foul odor, and the pus was cultured. Necrosis of the right
false vocal cord was identified during direct laryngoscopy
(Figure 1(f)). After the surgery, he was taken to the intensive
care unit, put on a mechanical ventilator, and administered
intravenous broad-spectrum antibiotics. The culture results
showed Streptococcus intermedius and Klebsiella pneumoniae. The results of a biopsy of tissue from the right false
vocal cord, which was thought to have necrosis, showed
necrotic tissue.
On the fourth day after admission, the patient’s vital
signs were stable, and the CRP concentration had gradually
decreased. He also underwent follow-up contrast-enhanced
CT. In CT images, there was an LDA that was thought as
abscess formation under the right anterior neck region
(Figure 2(a)–(d)). The necrotic region of the right false
vocal cord also had an LDA, and it was difficult to determine differences between the necrosis and abscess. The
abscess was drained through a transverse incision between
the right posterior margin of the sternocleidomastoid muscle and the lateral side of the hyoid bone, where, under
direct laryngoscopy, the necrotic region of the right false
vocal cord was debrided and finally a drainage tube was
inserted. After the second surgery, saline irrigation in the
wound was started (Figure 2(e)), and the CRP concentration
continued to decrease gradually.
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Figure 2. (a)–(d) Contrast-enhanced computed tomography (CT) before the second surgery, showing a low-density area (LDA) that
was thought as abscess formation in the right anterior neck region (white arrow, black arrow, black asterisk, and white asterisk).
(e) Right neck after the second surgery on the fourth day after admission (white arrowhead: tubes for saline irrigation; black arrowhead:
silicon vacuum drain).

On the ninth day after admission, the patient underwent
follow-up contrast-enhanced CT again, and the LDA that
was in the necrotic region of the right false vocal cord
remained in the CT images (Figure 3(a)–(c)). The LDA
around the drainage tube which had a possibility of abscess
remained too, and the abscess was drained again using the
transverse incision from the previous surgery. A small
abscess around the drainage tube was drained, and a perforation of about 1 cm to the right false vocal cord was found
between the right carotid sheath and right lateral part of the
thyroid cartilage. The perforation was confirmed under
direct laryngoscopy by flushing colored water from the neck
wound to the right false vocal cord (Figure 3(d) and (e)).
Since it was difficult to perform the primary closure of the
perforation site, we started to use NPWT for the intractable
false vocal cord perforation. At the end of the surgery,
V.A.C.® GranuFoamTM dressing (Kinetic Concepts, Inc.,
San Antonio, TX, USA) was applied. The V.A.C. dressing
was joined to a vacuum pump (Figure 3(f)) to obtain a negative pressure of around 50 mmHg. The dressing was changed
every 36–48 h.
On the 16th day after admission, the wound on the false
vocal cord and the neck had granulation tissue (Figure 3(g)),

and the exudate fluid to the vacuum pump decreased; that is
why the use of the V.A.C. dressing was ended.
On the 31st day after admission, the tracheal tube was
removed, the patient started an oral diet, and the meal courses
at the hospital were uneventful.
On the 39th day after admission, he had no difficulty
swallowing and was discharged. The wound on the right
false vocal cord gradually healed (Figure 3(h)) but had not
yet completely epithelized by the end of 1 year after the discharge (Figure 3(i)), which is why outpatient follow-ups
were still continuing.

Discussion
NPWT promotes wound healing by delivering negative pressure at the wound site through a patented dressing, which
helps draw wound edges together, remove infectious materials, and actively promote granulation at the cellular level.8
Orgill and Bayer9 reviewed the most recent peer-reviewed
literature investigating negative pressure therapy and categorized the mechanisms into five major physiologic categories:
fluid removal, blood flow changes, microdeformation,
macrodeformation, and maintenance of wound hemostasis.
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Figure 3. (a)–(c) Contrast-enhanced computed tomography (CT) before the third surgery, showing a low-density area (LDA)
that was thought as abscess formation in the right anterior neck region ((a) white arrow) and as a necrotic region in the right false
vocal cord ((b) and (c) black arrow). (d) and (e) Direct laryngoscopy during the third surgery, showing a necrotic region in the right
false vocal cord ((d) white arrowhead), and the perforation was confirmed by flushing colored water from the neck wound to the
right false vocal cord ((b) black arrowhead). (f) Right neck with the V.A.C. dressing (white arrow) after the third surgery.
(g)–(i) Laryngoscopy gradually showing the granulated false vocal cord wound (pictures taken on specific days after admission:
(g) 10th day, (h) 30th day, and (i) 210th day).

In addition, starting from 2010 in Japan, NPWT has been
covered under national health insurance.
NPWT has been used not only for various complicated
wounds, such as diabetic foot ulcers, open abdomen, pressure ulcers, open fractures, sterna wounds, grafts, and flaps,
but also in the field of head and neck surgery for large skin
defects, necrotizing fasciitis, pharyngocutaneous fistula,
stoma dehiscence, osteoradionecrosis of the mandible, chyle
fistula, flap failure, and lymphangioma.10
Peritonsillar abscess was reported as the most common
deep neck infection in adolescents.11 In these cases, it was
thought that peritonsillar abscess spread in the potential
spaces between the layers of deep cervical fascia. Deep neck
infections require prompt treatment. Treatment of deep neck
abscess consists of ensuring adequate ventilation by securing
the airway, broad-spectrum antibiotics, eradicating the
source of infection, and early surgical decompression or
drainage if necessary.12 Sealing up the wound area by NPWT
can make infection worse, which is why the patient underwent abscess drainage and debridement of necrotic tissue
first, and then we controlled infection and started to use
NPWT. The NPWT dressing was changed every 36–48 h,
and there was no exacerbation of the deep neck abscess. For
inflammation wounds, it was reported that NPWT could be
used safely by changing the dressing more often than every
48–72 h.6 Contrarily, other reports pointed out the possibility
of inflammation wounds getting worse from the use of
NPWT.13,14 If NPWT is used for an inflammation wound,
abscess drainage and debridement of necrotic tissue should

be done in advance, and the condition of the inflammation
wound should be observed carefully. If the inflammation
wound worsens, we should consider additional debridement
of necrotic tissue, NPWT dressing changes at a shorter interval, and saline irrigation in the wound.
In the laryngopharynx field, there is a possibility that
leakage of saliva would prevent NPWT from continuously
maintaining negative pressure. However, in this case, NPWT
could continue to be used, and the adhesion of the wound
resulted in a low amount of saliva drainage. Andrews et al.15
considered that the tissue at the fistula site would collapse
due to the negative pressure, and that was why a vacuumassisted closure system was a feasible treatment option for
closing head and neck fistulas. A more standard treatment for
laryngeal perforation or pharyngocutaneous fistula with
abscess might include drainage of the abscess, debridement,
packing the wound with iodoform or plain gauze, and fistula
closure by a skin flap after controlling infection.4 NPWT has
a great advantage in the possibility of fistula closure without
reconstructive surgery using a skin flap, and that is why we
chose NPWT. There was a report that cervical esophageal
perforation with abscess formation could be treated by
NPWT.7 All of this suggests that NPWT might be an alternative or adjunctive tool for the treatment of cervical esophageal perforation with abscess formation when closure of the
perforation is intractable or delayed.
Yoon et al.7 decided to start using NPWT with a pressure
of 125 mmHg, but their patient experienced severe neck
pain, so the pressure was modified to the lower level of
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70–100 mmHg. As it turned out, they were able to continue
to use NPWT without the patient experiencing intolerable
pain. The optimal NPWT pressure recommended by
Argenta and Morykwas6 was 125 mmHg below ambient
pressure. Since the foam for NPWT was inserted between
the pharynx and carotid sheath, high pressure inducing
severe pain could be dangerous. To prevent carotid artery
rupture and neck pain, we used NPWT with a pressure of
50 mmHg. There was a report that −45 mmHg also had a
positive effect, although wound edge microvascular blood
flow changed gradually when the negative pressure was
increased.16
To the best of our knowledge, using NPWT in the management of false vocal cord perforation with abscess
intractable to conservative management has not been
reported. Our findings suggest that NPWT can be an alternative or adjunctive approach for larynx perforation when
the perforation is difficult to close. However, the use of
NPWT is contraindicated when the perforation of the larynx is too big to maintain negative pressure and when the
foam for NPWT might come in direct contact with the
carotid artery.

Conclusion
We have shown false vocal cord perforation with abscess safely
and effectively treated by NPWT after conservative therapy.
This therapy needs careful monitoring of inflammation exacerbation and foam contact with the carotid artery, either of which
would require an aggressive surgical procedure.
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