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Synchronous plexiform neurofibroma in the
arytenoids and neurofibroma in the parapharynx
in a patient with non-neurofibromatosis: a case
report
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Abstract

Introduction: Plexiform neurofibroma of the larynx is a rare disease. In this report, we present a plexiform
neurofibroma in the arytenoids and neurofibroma in the parapharynx detected coincidently.

Case presentation: A 56-year-old Asian woman presented with respiratory distress and episodes of apnea at night.
A solitary mass from the left arytenoids was found to be nearly obstructing the airway and causing the sleep apnea.
There was also a parapharynx mass protruding into the pharynx. The parapharynx tumor was removed with the
lateral incision approach, and the arytenoid tumor was removed with a transoral carbon dioxide laser. The
pathologic diagnosis was plexiform neurofibroma for the arytenoid mass and neurofibroma for the parapharynx
mass.

Conclusion: We have reported an extremely rare case of plexiform neurofibroma in the arytenoids and
neurofibroma in the parapharynx. This entity may be considered in the differential diagnosis of all laryngeal and
parapharynx masses.
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Introduction
Plexiform neurofibroma, also known as von Recklinghau-
sen disease (VRD), affects Schwann cells. The tissues that
grow into tumors may be benign and unencapsulated in an
neurogenic tumor. Plexiform neurofibroma is a non-
metastatic and locally invasive tumor that can occur on the
skin or along the peripheral nerves [1-4].
Plexiform neurofibroma is an unpleasant tumor due to

its slow but relentless growth along the nerves in a
poorly circumscribed fashion, restricting the possibility
of radical surgical resection without postoperative mor-
bidity. Sarcomatous degeneration occurs in 5% of neuro-
fibromas [5]. Large tumors in the neck are usually of the
plexiform type and may involve cranial nerves VIII to
* Correspondence: lesaby@hanmail.net
1Department of Otolaryngology, Gyeongsang National University, Jinju, Korea
3Institute of Health Sciences, Gyeongsang National University, Jinju, Korea
Full list of author information is available at the end of the article

© 2013 Son et al.; licensee BioMed Central Ltd
Commons Attribution License (http://creativec
reproduction in any medium, provided the or
XII as well as the brachial plexus and sympathetic chain
[6].
We present a case of plexiform neurofibroma in the ary-

tenoids and neurofibroma in the parapharynx detected
coincidently.
Case presentation
A 56-year-old Asian woman presented with respiratory dis-
tress and episodes of apnea at night. During the laryngos-
copy, a 1.5×2.0cm tumor was identified in the area of the
left arytenoids. The laryngeal inlet was hidden beneath the
protruding tumor, but the upper esophageal sphincter was
free from the tumor. The upper parapharynx wall of the left
vocal cord was protruding toward the pharyngeal cavity
(Figure 1). The left vocal cord was fixed. The patient had
no previous medical or family history except for hyperten-
sion. No enlarged lymph nodes were found in the neck dur-
ing palpation. The remainder of the physical examination,
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Figure 1 A) Laryngoscopic examination shows a protruding parapharynx mass (white arrow), B) a left arytenoid mass (black arrow), C)
the mass is covering the airway (black arrow).
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which included ophthalmologic and dermatologic tests,
was also negative.
Computed tomography (CT) revealed a non-enhancing

mass arising from the left side of the arytenoid cartilage
and from the parapharynx and extending to the areas of
the carotid artery (Figure 2). On closer examination of the
axial view from the CT image, we were able to observe a
mass in the arytenoid cartilage and a mass in the
Figure 2 Computed tomography with contrast shows a well-defined
(white arrows) (A, B) and left arytenoids (white arrows) (C, D).
parapharynx existing separately without any linkage at the
second cervical section. We suspected a neurogenic tumor
originating from the left vagus nerve and superior laryn-
geal nerve based on the results. Therefore, we planned to
remove the mass in the parapharynx with the lateral phar-
yngotomy approach, in order to excise the mass both in
the neck and larynx at the same time, and then advance
toward the larynx to remove the mass in the arytenoids.
homogenous mass lesion involving the parapharyngeal space
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Using the lateral pharyngotomy approach, we found that
the cervical mass was 3.5×5.0cm in size with a yellowish
color and an ovoid shape. The mass was adherent to the
surrounding tissue, resulting in a difficult excision that
required removal of tissue surrounding the tumor as well
as the tumor itself. We were able to determine that it was
a neurogenic tumor due to its linkage to nerves in both
the upward and downward directions.
We then examined the mass closely, but it did not

connect to the larynx. Thus, we used the lateral pharyn-
gotomy approach for the removal of the parapharynx
tumor, and removed the arytenoid tumor using a carbon
dioxide (CO2) laser. The size of the larynx tumor was
2.0×1.3cm and it enclosed the arytenoids.
The histological stain was positive for S-100, and an

examination revealed soft tissue with multiple nerve fas-
cicles, some of which were enlarged with edematous
endoneurium with intermixed collagen and bipolar cells
consistent with a diagnosis of plexiform neurofibroma;
however, the arytenoid mass was confirmed as a simple
neurofibroma (Figure 3).
After the pathologic examination, we suspected VRD.

In consequence, a close examination was performed but
no specific findings were present. The patient com-
plained of a voice disorder postoperatively, and left vocal
cord palsy was present on physical examination. We
waited and monitored the situation, but the patient
showed no improvement; therefore, we conducted an
injection laryngoplasty postoperatively, after which the
vocal disorder and airway aspiration improved.
Two months later, a direct laryngoscopy showed no

tumor growth. To date, two years postoperatively, the
patient has had neither respiratory nor feeding difficulties,
and her voice is nearly normal (Figure 4).

Discussion
Among benign tumors, those originating from peripheral
nerve tissues are divided into schwannomas and neuro-
fibromas. Plexiform neurofibroma is a benign tumor caused
Figure 3 A) Microscopic findings of the plexiform neurofibroma. The
(hematoxylin and eosin stain, original magnification ×40). B) Microscopic f
thin, wavy collagen bundles. The cells and collagen bundles were loosely s
×200).
by an abnormal proliferation of peripheral nerves such as
Schwann cells, neurons, fibroblastic cells, and peripheral
nerve cells, among others [1-4].
Neurofibroma is divided into two groups: plexiform

neurofibroma and nonplexiform neurofibroma. Non-
plexiform neurofibroma is more common, and because
it is easily distinguishable from the surrounding tissues
it is possible to fully excise it during surgery.
Nonplexiform neurofibroma displays particular patho-

logic findings, such as the formation of spindle cells and
an abundance of collagen around the center of the
tumor. Plexiform neurofibroma has a similar structure
to nonplexiform neurofibroma; however, it spreads
widely around the cranial nerves, the skin, and the per-
ipheral nerves of the intestinal organs. In addition, it is
unencapsulated, more invasive, and indistinguishable
from the surrounding tissues, resulting in difficult exci-
sion. As a result, it is likely to recur after surgery [7].
Clinical symptoms of neurofibroma vary according to

the size and location of the tumors. The involvement of
the larynx can lead to dysphagia and difficulty with res-
piration. Disorders such as Horner’s syndrome and vocal
palsy are seen in cases that develop in the cervical re-
gion. Growth of the tumor is slow, and mild symptoms
sometimes lead to its discovery, as was the case here,
even though the tumor was small.
In this case, different neurogenic tumors formed sim-

ultaneously in the main trunk of the vagus nerve and in
its superior laryngeal nerve branch. We discovered that
the tumors were not linked to each other during the
initial surgery; therefore, we opted to proceed with an
appropriate surgery for each tumor instead of removing
the entire tumor all at once along with the vagus nerve.
This case is very rare and is believed to be the first of its
kind [2].
CT and magnetic resonance imaging (MRI) scans are

very useful in diagnosing neurofibroma. In this case, CT
demonstrated a tumor surrounding an area of low attenu-
ation. There was no significant enhancement [3].
tumor comprises a tortuous mass of expanded nerve branches
indings of the neurofibroma. Thin spindle cells were associated with
paced in a clear or mucinous matrix (hematoxylin and eosin stain



Figure 4 Postoperative laryngoscopic examination shows a fixed left vocal cord (A) and decreased arytenoid mass (B).
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S-100 immunohistochemistry is helpful in differentiat-
ing between spindle cell tumors and neurofibroma. In
this case, the tumor in the parapharynx was diagnosed
as a plexiform neurofibroma and the tumor in the aryt-
enoid region was diagnosed as a nonplexiform neuro-
fibroma from the biopsy results. The results confirmed
that the two tumors had different patterns.
The treatment for neurofibroma can vary depending

on clinical symptoms, size and location of the tumor,
and subtype, and complete excision should be performed
in order to prevent recurrence.
A small-sized nonplexiform neurofibroma located in the

supraglottis can be removed with a suspension laryngo-
scope, and a large-sized tumor in the supraglottis, as well
as all tumors in the subglottis, should generally be
removed using an external approach. External approaches
such as lateral pharyngotomy, laryngotomy, or lateral thyr-
otomy can be used for excision [8-10].
In this case, the tumors formed in both the vagus

nerve and its superior laryngeal nerve branch; therefore,
vocal movement was affected postoperatively. With use
of injection laryngoplasty for vocal cord medialization,
which has been recently upgraded, vocal disorders and
aspiration can be prevented.
Rao et al. reported monitoring a 4-year-old girl who

had plexiform neurofibroma surrounded by vital organs
from the thorax to the abdomen, because the tumors do
not compress the surrounding tissues [11]. However,
when considering the formation patterns of plexiform
neurofibroma, there is controversy over a report that
states it is crucial to remove all of the tumor at all costs
(leaving the patient with large neurological deficits) due
to its growth pattern. There is a tendency for the tumor
to recur from microinvasion of the involved nerves, sub-
sequently affecting the patient’s quality of life [12].
Neurofibroma is a benign disease, but people with the

disease have a higher risk of developing a variety of
other tumors. It has been reported that from 5% to 13%
of spindle nonplexiform neurofibromas are converted to
malignant tumors [13]. These types of tumors will
greatly affect the prognosis; therefore, it is necessary to
closely monitor patients with these benign tumors to
prevent future complications.
In this case, plexiform neurofibroma formed in the

vagus nerve and nonplexiform neurofibroma formed in
the superior laryngeal nerve, which is a peripheral
branch of the vagus nerve. We removed the tumors
using an appropriate approach for each tumor.

Conclusion
We present a case of plexiform neurofibroma in the
arytenoid and neurofibroma in the parapharynx detected
coincidently. We removed the masses in the paraphar-
ynx and arytenoids, and the patient has had no specific
findings to date. This entity may be considered in the
differential diagnosis of all laryngeal and parapharynx
masses.

Consent
Written informed consent was obtained from the patient
for publication of this case report and any accompanying
images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
HSS examined our patient, analyzed and interpreted investigative data and
wrote the manuscript. HYS examined and analyzed the investigative data.
JPK performed a literature review and contributed to writing the manuscript.
SHW made critical revisions and contributed to the manuscript writing. All
authors read and approved the final manuscript.

Author details
1Department of Otolaryngology, Gyeongsang National University, Jinju,
Korea. 2Department of Otolaryngology, Thyroid/Head and Neck Cancer
Center of The Dongnam Institute of Radiological & Medical Sciences
(DIRAMS), Pusan, Korea. 3Institute of Health Sciences, Gyeongsang National
University, Jinju, Korea.



Son et al. Journal of Medical Case Reports 2013, 7:15 Page 5 of 5
http://www.jmedicalcasereports.com/content/7/1/15
Received: 21 September 2012 Accepted: 28 November 2012
Published: 10 January 2013

References
1. Abdel Rahman AR, Sedera MA, Mourad IA, Aziz SA, Saber TK, Alsakary MA:

Posterior mediastinal tumors: outcome of surgery. J Egypt Natl Canc Inst
2005, 17:1–8.

2. Chang-Lo M: Laryngeal involvement in Von Recklinghausen’s disease: a
case report and review of the literature. Laryngoscope 1977, 87:435–442.

3. Hartley N, Rajesh A, Verma R, Sinha R, Sandrasegaran K: Abdominal
manifestations of neurofibromatosis. J Comput Assist Tomogr 2008, 32:4–8.

4. Aloi FG, Massobrio R: Solitary plexiform neurofibroma. Dermatologica 1989,
179:84–86.

5. Holt GR: E.N.T. manifestations of Von Recklinghausen’s disease.
Laryngoscope 1978, 88:1617–1632.

6. Lusk MD, Kline DG, Garcia CA: Tumors of the brachial plexus. Neurosurgery
1987, 21:439–453.

7. Packer RJ, Gutmann DH, Rubenstein A, Viskochil D, Zimmerman RA, Vezina
G, Small J, Korf B: Plexiform neurofibromas in NF1: toward biologic-based
therapy. Neurology 2002, 58:1461–1470.

8. Koc C, Luxenberger W, Humer U, Friedrich G: Bilateral ventricular
neurofibroma of the larynx. J Laryngol Otol 1996, 110:385–386.

9. Nakahira M, Nakatani H, Sawada S, Matsumoto S: Neurofibroma of the
larynx in neurofibromatosis: preoperative computed tomography and
magnetic resonance imaging. Arch Otolaryngol Head Neck Surg 2001,
127:325–328.

10. Rahbar R, Litrovnik BG, Vargas SO, Robson CD, Nuss RC, Irons MB, McGill TJ,
Healy GB: The biology and management of laryngeal neurofibroma. Arch
Otolaryngol Head Neck Surg 2004, 130:1400–1406.

11. Rao AG, Chinthagunta SR, Danturty I, Chigullapalli D: Plexiform
neurofibroma encasing vital organs. Indian J Dermatol Venereol Leprol
2009, 75:315–317.

12. Dave SP, Farooq U, Civantos FJ: Management of advanced laryngeal and
hypopharyngeal plexiform neurofibroma in adults. Am J Otolaryngol 2008,
29:279–283.

13. Yohay K: Neurofibromatosis types 1 and 2. Neurologist 2006, 12:86–93.3.

doi:10.1186/1752-1947-7-15
Cite this article as: Son et al.: Synchronous plexiform neurofibroma in
the arytenoids and neurofibroma in the parapharynx in a patient with
non-neurofibromatosis: a case report. Journal of Medical Case Reports
2013 7:15.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Introduction
	Case presentation
	Conclusion

	Introduction
	Case presentation
	Discussion
	Conclusion
	Consent
	Competing interests
	Authors’ contributions
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


