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Simultaneous non-union of scaphoid and capitate: a case report
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ABSTRACT
A 44-year-old painter separately developed simultaneous nonunions at the middle of the capi-
tate and distal third of the scaphoid, for which we performed a cancellous bone graft from the
iliac crest and a pedicled 1,2-intercompartmental supraretinacular artery graft, respectively.
Union of both bones was ultimately achieved.

ARTICLE HISTORY
Received 8 January 2019
Accepted 26 April 2019

KEYWORDS
Capitate; non-
union; scaphoid

Introduction

A combination of fracture scaphoid and capitate frac-
tures is known as the scaphocapitate syndrome, which
is a variety of trans-scaphoid, trans-capitate perilunar
fracture-dislocation. [1] Scaphocapitate syndrome
results from severe trauma caused by fall from a
height or vehicular accidents and is characterised by a
90 to 180 degrees rotation of the head of the capitate.
[2,3] However, there have been no reports of simultan-
eous nonunions of the scaphoid and capitate.

We report a case of a 44-year-old painter with sim-
ultaneous non-union of the scaphoid and capitate and
describe the mechanism underlying the injury, treat-
ment, and outcome.

Case report

A 44-year-old painter fell from a height of 5 metres 3
years prior to his referral to our clinic. Immediately
after this fall, he visited a local clinic, where non-union
of the scaphoid was noticed, but the capitate fracture
was overlooked on radiographs (Figure 1). The patient
was only treated with a plaster slab. Seven months
after the trauma, the patient visited the clinic again
due to persistent wrist pain. The radiographs showed
non-union of not only the scaphoid but also the capi-
tate. He was then referred to our clinic.

Examination revealed tenderness over his capitate
bone; his visual analogue scale (VAS) score was 82 out

of a total of 100 points, and Mayo wrist score 50
points. The range of motion of the wrist joint had 75�

dorsiflexion and 50� palmar flexion. Radiographs and
computed tomography (CT) showed non-union at the
distal third of the scaphoid and at the middle of the
capitate (Figures 2 and 3). T1-weighted magnetic res-
onance images (MRI) showed no avascular necrosis
of the proximal pole of the scaphoid and capitate
(Figure 4). We planned a cancellous bone graft from
the iliac crest for the capitate non-union and a
pedicled 1,2-intercompartmental supraretinacular
artery graft (1,2 ICSRA) for the scaphoid non-union.

A transverse incision was made on the dorsal wrist.
The capitate was exposed through capsulotomy of the
midcarpal joint. After curettage of the capitate non-
union, the cancellous bone graft from the iliac crest
was performed, and the capitate was fixed with an
Acutrak Mini (Acutrak Headless Compression Screw
System, Japan Medicalnext Co., Ltd., Tokyo, Japan). A
gentle curvilinear dorsoradial incision was used to
expose the scaphoid and bone graft donor site. The
dorsoradial capsule of the wrist joint was incised, and
the non-union was removed from the sclerotic fracture
surfaces and from the exposed cancellous bone. The
1,2 ICSRA was visualised on the surface of the retinac-
ulum between the first and second extensor tendon
compartments. Both compartments were opened, and
a cuboid bone graft was raised on the 1,2 ICSRA. After
releasing the tourniquet, circulation of the bone graft
was confirmed. The pedicle bone graft was trimmed
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to fit the defect and was placed in the non-union bed
using two K-wires. Postoperatively, the wrist was
immobilised with a below-elbow plaster cast for
12 weeks.

Union of both the capitate and scaphoid bones
was achieved at 2 and 3 months after surgery,
respectively, and the K-wires in the scaphoid bone
were removed at 3 months post-surgery. One year
after surgery, the wrist was painless, and the range of
motion of the wrist joint had 55� dorsiflexion and 60�

palmar flexion, along with a Mayo wrist score of 70
points. Radiography performed 1 year after surgery
showed healing of both nonunions, without evidence
of arthritic changes (Figure 5).

Discussion

To our knowledge, this is the first report of scaphoid
and capitate non-union existing simultaneously. From
the history of the patient’s visits to local clinics, these

two nonunions developed separately due to the
scaphoid non-union being neglected and the capitate
fracture being overlooked. In other words, the capitate
fracture had occurred in the presence of the scaphoid
non-union. Further, the patient sustained a high-
energy injury after falling from a height of 5 metres.

Capitate fracture occurs in the following three
situations: isolated fracture, perilunate dislocation, and
scaphocapitate syndrome. Our patient experienced
non-union following capitate fracture as a complica-
tion of scaphoid non-union. Although the pathology
was associated with the scaphoid and capitate bones
and was similar to that of scaphocapitate syndrome,
the mechanism of occurrence was considered to differ
from that of this syndrome.

The scaphocapitate syndrome is a combination of
fractures of the scaphoid and capitate and occurs after
a high-energy trauma of the wrist. [4] The syndrome
results from wrist hyper-extension: the dorsal end of

Figure 1. First radiographic assessment of the hand. (a)
Posteroanterior and (b) lateral plain radiographs showing only
scaphoid non-union.

Figure 2. Radiographic assessment of the hand at our hos-
pital. (a) Posteroanterior and (b) lateral plain radiographs
showing scaphoid non-union and a radiolucent line in the
central area of the capitate.

Figure 3. Computed tomography (CT) scan of the hand.
Sagittal CT image of bone separation with osteosclerosis in
the distal part of the scaphoid bone (a), and a radiolucent line
in the central area of the capitate bone (b).

Figure 4. Magnetic resonance imaging (MRI) of the hand. T1-
weighted MRI images showing proximal bone chips in both
the scaphoid (a) and capitate (b) in high brightness. No
impeded blood flow or necrosis was observed.
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the radius can hit the capitate directly, and the contin-
ued movement leads to a rotation of 90 degrees from
the proximal pole of the capitate and an additional
rotation of 90 degrees during return to the neutral
position. [2,3]

In the present case, the capitate fracture had
occurred at the middle portion, suggesting differences
in the mechanism of occurrence between scaphocapi-
tate syndrome and the condition in our case. We con-
sidered the following mechanism underlying the
middle third fracture of the capitate. The transverse
axis of the radius rotation might have transferred from
the lunate to the proximal fragment of the scaphoid
due to the non-union of the distal third of the scaph-
oid. Then, the lever arm from the rotation axis of the
wrist to the radius might have moved farther, and the
dorsal end of the radius might have hit the middle of
the capitate, thus, resulting in a capitate fracture. The
proximal fragment of the capitate might not have
rotated because the fragment was larger.

Apergis et al. [4] reported six patients with scapho-
capitate syndrome. In one of these patients who had
a combination of a scaphoid non-union and capitate
fracture, the scaphoid non-union did not unite despite
treatment with a cancellous bone graft and Herbert
screw. In our patient, a vascularised bone graft was
performed for the scaphoid non-union due to risk of
failure for the cancellous bone graft, as reported by
Apergis et al. [4] As a result, the scaphoid non-union
was resolved 3 months after surgery.

Jethanandani et al. [5] conducted a review of surgi-
cal treatment and conservative treatment using casts
and braces for capitate fractures and reported that
with surgical treatment being superior, immobilisation
using rigid internal fixation and autologous bone frag-
ments are effective. In addition, retrograde screw fix-
ation is considered ideal according to the
hemodynamics of the capitate bone. In our patient,
we achieved bone union of the capitate through
internal fixation similarly using retrograde screws and
iliac bone transplantation.
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Figure 5. Postoperative radiographic assessment of the hand.
Radiographs showing the healing of both nonunions without
evidence of arthritic changes.

CASE REPORTS IN PLASTIC SURGERY AND HAND SURGERY 81


	Abstract
	Introduction
	Case report
	Discussion
	Disclosure of interest
	Approval and consent
	Funding
	References



<<
	/CompressObjects /Tags
	/ParseDSCCommentsForDocInfo true
	/CreateJobTicket false
	/PDFX1aCheck false
	/ColorImageMinResolution 150
	/GrayImageResolution 150
	/DoThumbnails false
	/ColorConversionStrategy /sRGB
	/GrayImageFilter /DCTEncode
	/EmbedAllFonts true
	/CalRGBProfile (sRGB IEC61966-2.1)
	/MonoImageMinResolutionPolicy /OK
	/ImageMemory 1048576
	/LockDistillerParams true
	/AllowPSXObjects true
	/DownsampleMonoImages true
	/PassThroughJPEGImages false
	/ColorSettingsFile (None)
	/AutoRotatePages /All
	/Optimize true
	/MonoImageDepth -1
	/ParseDSCComments true
	/AntiAliasGrayImages false
	/GrayImageMinResolutionPolicy /OK
	/JPEG2000ColorImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/ConvertImagesToIndexed true
	/MaxSubsetPct 100
	/Binding /Left
	/PreserveDICMYKValues false
	/GrayImageMinDownsampleDepth 2
	/MonoImageMinResolution 600
	/sRGBProfile (sRGB IEC61966-2.1)
	/AntiAliasColorImages false
	/GrayImageDepth -1
	/PreserveFlatness true
	/CompressPages true
	/GrayImageMinResolution 150
	/CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
	/PDFXBleedBoxToTrimBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/AutoFilterGrayImages true
	/EncodeColorImages true
	/AlwaysEmbed [
	]
	/EndPage -1
	/DownsampleColorImages true
	/ASCII85EncodePages false
	/PreserveEPSInfo false
	/PDFXTrimBoxToMediaBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/CompatibilityLevel 1.6
	/MonoImageResolution 600
	/NeverEmbed [
	]
	/CannotEmbedFontPolicy /Warning
	/AutoPositionEPSFiles true
	/PreserveOPIComments false
	/JPEG2000GrayACSImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/PDFXOutputIntentProfile ()
	/JPEG2000ColorACSImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/EmbedJobOptions true
	/MonoImageDownsampleType /Bicubic
	/DetectBlends true
	/EncodeGrayImages true
	/ColorImageDownsampleType /Bicubic
	/EmitDSCWarnings false
	/AutoFilterColorImages true
	/DownsampleGrayImages true
	/GrayImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/AntiAliasMonoImages false
	/GrayImageAutoFilterStrategy /JPEG
	/GrayACSImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/ColorImageAutoFilterStrategy /JPEG
	/ColorImageMinResolutionPolicy /OK
	/ColorImageResolution 150
	/PDFXRegistryName ()
	/MonoImageFilter /CCITTFaxEncode
	/CalGrayProfile (Gray Gamma 2.2)
	/ColorImageMinDownsampleDepth 1
	/JPEG2000GrayImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/ColorImageDepth -1
	/DetectCurves 0.1
	/PDFXTrapped /False
	/ColorImageFilter /DCTEncode
	/TransferFunctionInfo /Preserve
	/PDFX3Check false
	/ParseICCProfilesInComments true
	/ColorACSImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/DSCReportingLevel 0
	/PDFXOutputConditionIdentifier ()
	/PDFXCompliantPDFOnly false
	/AllowTransparency false
	/PreserveCopyPage true
	/UsePrologue false
	/StartPage 1
	/MonoImageDownsampleThreshold 1.5
	/GrayImageDownsampleThreshold 1.5
	/CheckCompliance [
		/None
	]
	/CreateJDFFile false
	/PDFXSetBleedBoxToMediaBox true
	/EmbedOpenType false
	/OPM 1
	/PreserveOverprintSettings true
	/UCRandBGInfo /Remove
	/ColorImageDownsampleThreshold 1.5
	/MonoImageDict <<
		/K -1
	>>
	/GrayImageDownsampleType /Bicubic
	/Description <<
		/ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
		/PTB <>
		/FRA <>
		/KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
		/NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
		/NOR <>
		/DEU <>
		/SVE <>
		/ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
		/DAN <>
		/JPN <>
		/CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
		/SUO <>
		/CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
		/ESP <>
	>>
	/CropMonoImages true
	/DefaultRenderingIntent /Default
	/PreserveHalftoneInfo false
	/ColorImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/CropGrayImages true
	/PDFXOutputCondition ()
	/SubsetFonts true
	/EncodeMonoImages true
	/CropColorImages true
	/PDFXNoTrimBoxError true
>>
setdistillerparams
<<
	/PageSize [
		612.0
		792.0
	]
	/HWResolution [
		600
		600
	]
>>
setpagedevice


