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A meniscus causing painful snapping
of the elbow joint: MR imaging
with arthroscopic and histologic
correlation

Abstract Snapping of the elbow
joint can cause pain. We report a case
of painful snapping elbow produced
by an interposed meniscus in the
radiohumeral joint in a 20-year-old
man. The MR arthrogram demon-
strated a meniscus-like tissue inter-
posed between the radial head and
humeral capitellum. The MR-arthro-
graphic findings were well correlated
with surgical findings. The location
and appearance of the meniscus-like
tissue was similar to that of meniscus
in the knee joint. Histologic findings
of the excised meniscus-like tissue

showed a typical presentation of
fibrocartilage. A meniscus may exist
in the elbow joint and can be a rare
cause of painful snapping elbow. MR
arthrography is helpful for identifying
the snapping tissue in the elbow joint.
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Introduction

Painful snapping of the elbow joint is usually attributed
to intra-articular loose bodies, instability, or subluxation
of the medial triceps over the medial epicondyle [1, 2].
Interposed synovial fold and loose annular ligament in the
radiohumeral joint have been occasionally reported to
cause snapping of the elbow [3–6]. We report a rare case
of painful snapping of the elbow joint produced by a
meniscus, which to our knowledge has not been previously
reported. The MR arthrogram clearly demonstrated the
location and appearance of the meniscus, which were well
correlated with arthroscopic and histologic findings.

Case report

A 20-year-old man came to our orthopedic clinic with a
7-year history of painful snapping and numbness over the
lateral aspect of the right elbow joint, which had recently
gotten worse. He reported having this snapping sensation
during motion of the right elbow joint since his childhood.
He had no history of right elbow trauma or involvement
with particular sports. His past medical and family histories
were unremarkable. On physical examination, snapping
was produced when the right elbow was flexed to 120° and
again when the elbow was extended to 70°. The right
elbow joint had a full range of motion, and forearm su-
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pination and pronation were within normal limits. Plain
radiographs of the right elbow were non-contributory.
Conventional MRI of the right elbow was performed and
no remarkable finding except minimal joint fluid was noted
in the initial interpretation. Subsequent MR arthrography
(Fig. 1a, b) with intra-articular injection of 8 ml of diluted
gadolinium-diethylenetriaminepentaacetic acid (Gd-DTPA)
showed an interposed tissue of low signal intensity at
the anterolateral aspect of the radiohumeral joint on T1-
weighted spin-echo images. The interposed tissue had a
triangular shape, a free inner edge, a wide outer margin that
was attached to the capsule in the sagittal and coronal im-
ages, and a bow-tie appearance at the periphery of the cor-
onal and sagittal slices. The location, morphology, and
signal intensity of the interposed tissue was similar to that
of meniscus in the knee joint. In a retrospective review of

the initial MRI, the interposed tissue of a small, triangular
shape of low signal intensity was found in the periphery of
anterolateral aspect of the radiohumeral joint on both
coronal and sagittal T2-weighted fast-spin-echo images
(not shown). Since we did not know at that time that a real
meniscus might exist in the elbow joint, we considered the
interposed tissue to be a thickened synovial fold or lo-
calized nodular synovitis. The patient subsequently under-
went arthroscopic surgery through a posterolateral portal.
At the time of surgery, a semilunar meniscus-like tissue
was found at the anterolateral aspect of the radiohumeral
joint. The tissue was white, had a free inner edge, and its
base was attached to the anterolateral aspect of the capsule.
Intraoperative examination (Fig. 1c, d) showed that the
snapping was due to an interposed meniscus-like tissue
popping out of the radiohumeral joint when the elbow was

Fig. 1 a–d A 20-year-old man
with painful snapping of the
right elbow. Sagittal (a) and
coronal (b) T1-weighted spin-
echo (TR/TE, 379/12) MR-
arthrographic images of the right
elbow show an interposed tri-
angular meniscus-like tissue
(arrow) of hypointense signal
intensity in the anterolateral as-
pect of the radiocapitellar joint.
The inner edge of the meniscus
tissue is free and the outer
margin has a wide base that is
attached to the capsule. Intra-
operative examination of the
flexed (c) and extended (d) right
elbow shows a semilunar, white
meniscus-like tissue (arrows)
slipping out of the radiocapitel-
lar joint when the elbow is
passively flexed to 120° (c), and
then falling into the radiocapi-
tellar joint when the elbow is
passively extended to 70° (d).
RH Radial head, HC humeral
capitellum, asterisk meniscus
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passively flexed to 120°, and the meniscus-like tissue then
slipped back into the radiohumeral joint with visible snap-
ping when the elbow was passively extended to 70°. The
synovial capsule was normal and the cartilage of the radial
head and humeral capitellum was intact. The interposed
meniscus-like tissue (Fig. 2a) measured 15×5×3 mm and
was excised. On microscopic examination (Fig. 2b, c), the
excised tissue showed a pattern of fibrocartilage (cartilag-
inous and fibrotic tissues) typical of a meniscus in the knee
joint. No oriented collagen fiber bundles were noted. Fur-
thermore, there was no synovial layer around this excised
tissue.

The snapping in the patient’s elbow disappeared after
surgery, and the symptoms of pain and numbness were
relieved three months after surgery.

Discussion

The cause of snapping elbow has been attributed to loose
bodies, instability, medial dislocation of the triceps muscle
over the medial epicondyle, and impingement of a synovial
fold or loose annular ligament [1–6] in the elbow joint. A
lateral thickened synovial fold [4] or a loose annular
ligament [5] interposed between the radial head and
humeral capitellum is the main source of lateral snapping
in the elbow joint. Chronic irritation of the synovial fold,
which is thought to be the remnant of the embryonic septae
[7], may cause inflammation, thickening, and hardening of
the fold. The thickened lateral synovial fold and the
displaced loose or disrupted band of annular ligament in
the radiohumeral joint may slip out and in the radiohumeral
joint during a motion of elbow flexion and extension and
can cause snapping on the lateral side of the elbow [4–6].

A meniscus in the elbow joint causing painful snapping
of the elbow, to the best of our knowledge, has never been
reported in the English literature. The mechanism of a me-
niscus causing snapping elbow in the present case was
similar to that of a thickened synovial fold. There has been
only one described case of a meniscus in the elbow joint,
and in that case, which occurred in a 15-month-old infant,
the interposed meniscus in the posterolateral aspect of
radiohumeral joint caused painless extension deficit, and
the diagnosis was based on histologic examination [8].
However, the meniscus might not have been a real meniscus
since a thickened synovial fold, without histologic analysis,
sometimes was called a “meniscus” or meniscus-like tissue
[8, 9]. Microscopically, the thickened synovial fold is
fibrous and adipose connective tissue which is covered to a
variable extent by a synovial layer [4, 5]. Rarely does a
thickened hardened synovial fold contain small regions of
chondroidmetaplasia or degenerative fibrocartilage [4], and
it usually has no fibrocartilage. In the present case, the in-
terposed tissue was a real meniscus on the basis of histo-
logic findings.

Imaging evaluation of the snapping elbow has not been
discussed in detail in the English literature [1, 3, 4, 6]. Air
arthrogram showed snapping of the synovial fold located
over a radial head in one case report of Akagi andNakamura
[9]. In Antuna and O’Driscoll’s report [4], MR images in
six patients with painful snapping elbow were normal in
five patients and showed mild edema of the annular liga-
ment in one patient. In his report, whether MR arthrograms
were used was not clearly stated. MR arthrography has
been established as a valuable imaging study for evaluat-
ing intra-articular conditions, chondral and osteochondral
lesions, loose bodies, synoviocapsule, and collateral liga-
ments, particularly in a joint with no or minimal joint ef-

Fig. 2 a Specimen of the removed tissue. b, c Microphotographs
demonstrate that the removed tissue is a meniscus, which is char-
acterized as fibrocartilage tissue with radially oriented connective
fibers (b) (×40), with no synovial layer on the tissue surface (c)
(×400) (hematoxylin-eosin stain)
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fusion [10]. Accordingly, MR arthrography of the elbow
could be expected to be helpful to identify the intra-artic-
ular snapping tissue and associated abnormality for the
patients with painful snapping of the elbow joint. In the
present case, MR arthrography demonstrated a meniscus-
like structure, which turned out to be a true meniscus. The
meniscus was missed in the initial reading of the conven-
tional MR imaging study (1) because its presence was not
as obvious and patent as in the MR arthrography, (2) be-
cause no joint effusionwas present, and (3) because author’s
unfamiliarity with the entity may have been somewhat in-
fluential. Synovial plicae or folds of the elbow joints are
normal remnants of the normal embryonic development of
articular synovial membranes [3]. On MR imaging, the
normal synovial folds of the elbow are thin and linear pat-
terns with hypointensity on T1- and T2-weighted images
[3]. The thickened synovial folds may present clinically as
a snapping or locking elbow [3, 4]. Distinguishing the
meniscus from a thickened synovial fold or “plica” in the
elbow joint can be difficult on MRI. Nevertheless, excision
of the meniscus-like snapping tissue, either meniscus or
thickened synovial fold, is the treatment of choice for re-
lieving snapping elbow.

Meniscus-induced stretching of the nerve fibers of the
attached capsule during elbow flexion and extension could
cause the snapping pain, which was the main complaint.
Chronic mechanical irritation of the impinged meniscus
resulting from repetitive movements of the joint could be
predicted to elicit an inflammatory reaction and localized
synovitis adjacent to the meniscus. Chondromalacia of the
radial head and capitellum might occur after repetitive
abrasion of the cartilage by the impingement of the inter-
posed meniscus. In the present case, these did not happen.

The origin of the meniscus in the present case is unclear.
There has been no evidence to show that meniscus in the
elbow joint exists during embryonic development [11]. On
the basis of embryology and anatomy, we hypothesize that
the meniscus in the present case is a developmental anom-
aly. Furthermore, the case of the 15-month-old infant with
an elbow joint meniscus reported by Fabié et al. [8] may
support this speculation.

In summary, a meniscus may be a rare cause of painful
snapping of the elbow joint. MR arthrography is valuable
for detecting a meniscus as a cause of snapping elbow.
Knowledge of the disorder and possible causes of snap-
ping elbow may prevent a misdiagnosis.

References

1. Spinner RJ, Hayden FR, Hipps C,
Goldner RD (1996) Imaging the
snapping triceps. Am J Roentgenol
167:1550–1551

2. Jacobson JA, Jebson PJL, Jeffers AW,
Fessell DP, Hayes CW (2001) Ulnar
nerve dislocation and snapping triceps
syndrome: diagnosis with dynamic
sonography report of three cases.
Radiology 220:601–605

3. Awaya H, Schweitzer ME, Feng S et al.
(2001) Elbow synovial fold syndrome:
MR imaging findings. Am J Roent-
genol 177:1377–1381

4. Antuna SA, O’Driscoll SW (2001)
Snapping plicae associated with radio-
capitellar chondromalacia. Arthroscopy
17:491–495

5. Duparc F, Putz R,Michot C,Muller J-M,
Fréger P (2002) The synovial fold of the
humeroradial joint: anatomical and his-
tological features, and clinical relevance
in lateral epicondylalgia of the elbow.
Surg Radiol Anat 24:302–307

6. Aoki M, Okamura K, Yamashita T
(2003) Snapping annular ligament of
the elbow joint in the throwing arms of
young brothers. Arthroscopy 19:E67

7. Isogai S, Murakami G, Wada T, Ishii S
(2001) Which morphologies of syno-
vial folds result from degeneration
and/or aging of the radio-humeral joint?
An anatomic study with cadavers and
embryos. J Shoulder Elbow Surg
10:169–181

8. Fabié F, Brouchet F, Accadbled F,
Verhaegue L, de Gauzy SD, Cahuzac
J-P (2003) Does the meniscus exist in
the elbow joint in children? Surg Radiol
Anat 25:73–75

9. Akagi M, Nakamura T (1998)
Snapping elbow caused by the synovial
fold in the radiohumeral joint. J
Shoulder Elbow Surg 7:427–429

10. Elentuck D, Palmer WE (2004) Direct
magnetic resonance arthrography. Eur
Radiol 14:1956–1967

11. Gordon H, Larson S (1985) Embryol-
ogy and phylogeny. In: Morrey BF (ed)
The elbow. WB Saunders, Philadelphia,
pp 1–11

2414


	A meniscus causing painful snapping of the elbow joint: MR imaging with arthroscopic and histologic correlation
	Abstract
	Introduction
	Case report
	Discussion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


