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ABSTRACT
Three female patients underwent TMC joint arthrodesis using a vascularized bone graft from the
second metacarpal base. Surgical indications were nonunion after failed TMC joint arthrodesis
and osteoarthritis and severe osteoporosis. All cases achieved early bone union, and marked
postoperative improvement in the VAS and DASH scores.
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Introduction

Hori et al. reported successful blood vessel transfer to
necrotic bone using a dorsal metacarpal artery and
veins in Kienb€ock disease and Preiser disease [1].
Furthermore, satisfactory clinical results have been
reported using a vascularized second metacarpal base
bone graft for the treatment of scaphoid nonunion
and Kienb€ock disease [2]. Sawaizumi et al. modified
this procedure, and performed this graft from the pal-
mar side for scaphoid nonunion accompanied by dor-
sal intercalated segment instability [3–4]. However,
there are no previous reports on the application of
this procedure in patients with trapeziometacarpal
(TMC) osteoarthritis. We used this procedure in
patients with nonunion after failed arthrodesis of the
TMC joint or with TMC osteoarthritis and severe osteo-
porosis. The purpose of the present article was to
introduce the procedure of TMC joint arthrodesis
using a vascularized bone graft based on the second
metacarpal artery and veins, and to assess the clinical
and radiological outcomes in three cases.

Case Report

From February 2011 to January 2014, three patients
(three females; average age, 71 ± 11 years) underwent
TMC joint arthrodesis using a vascularized bone graft

from the second metacarpal base. The indications for
TMC joint arthrodesis were painful nonunion after
arthrodesis of the TMC joint (n¼ 1), and TMC joint
arthrosis with severe osteoporosis (n¼ 2). These three
cases were evaluated at a minimum of 3 years postop-
eratively. Bone union was defined as the appearance
of a trabecular connection showing bone healing at
the TMC joint [5]. Bone union was obtained in all
cases. The average bone healing time was 6.7 weeks
(Table 1). The VAS and DASH scores were markedly
improved in all cases (Table 1). There were no compli-
cations at the donor site at final follow-up in all
three cases.

All participants provided written informed consent,
and the present study was approved by the
Institutional Review Board of our institution.

Operative technique

All procedures were performed with the patient under
general anesthesia, and a pneumatic tourniquet was
used in each case. On the dorsal side, a 3 cm curved
skin incision was made over the second TMC joint
(Figure 1). The surgical approach was a dorsal
approach through the APL/EPB interval. After retract-
ing the superficial radial nerve branches and exposing
the TMC joint, the fibrous tissue and screws at the

CONTACT Akito Nakanishi sykc42599@zeus.eonet.ne.jp Nara Medical University, Department of Orthopedic Surgery, Kashihara, Nara, Japan
� 2018 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

CASE REPORTS IN PLASTIC SURGERY AND HAND SURGERY
2018, VOL. 5, NO. 1, 45–48
https://doi.org/10.1080/23320885.2018.1493930

http://crossmark.crossref.org/dialog/?doi=10.1080/23320885.2018.1493930&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://www.tandfonline.com


nonunion site were removed in the patient with failed
arthrodesis, and the damaged articular cartilage and
subchondral bone in the other two patients were suffi-
ciently excised to expose the underlying cancellous
bone. Another 3 cm skin incision was made over the
second metacarpal base (Figure 1). The second dorsal
metacarpal artery and concomitant veins branching
from the dorsal intercarpal artery were identified and
dissected at the shaft of the second metacarpal bone,
while the basal metacarpal arch was coagulated. The
vascular pedicle was then elevated proximally with the
periosteum and bone cortex and cancellous bone at
the base of the second metacarpal bone (pedicle
length 35mm, vascularized graft segment 12�
10� 10mm). The pedicle bone graft was transferred
and placed in the first carpometacarpal joint under-
neath the extensor pollicis longus tendon and the
extensor carpi radialis tendon (Figure 1). Bleeding from
the elevated cancellous bone was observed after releas-
ing the pneumatic tourniquet, indicating good vascular-
ization. Finally, the pedicle graft and the TMC joint

were fixed with a T-shaped plate or two cannulated
headless compression screws. There was no additional
procedure performed at the donor site after harvesting
the bone flap. Postoperatively, a short arm cast was
used for immobilization for 4 weeks. After cast removal,
thumb and hand therapy was started, aiming at regain-
ing wrist and thumb mobilization.

Case 1: A 58-year-old right-hand dominant female
underwent the first carpometacarpal arthrodesis using
two cannulated compression headless screws.
Postoperatively, strong pinch movement was prohib-
ited for 4 weeks, and range of motion exercises were
undertaken. There was persistent pain in the fixed
joint from 6 weeks postoperatively; hence, a thumb
spica cast was applied for immobilization. However,
the pain was still present at 6 months postoperatively,
and radiography showed nonunion and loosening
around the screws. The patient was treated with a vas-
cularized bone graft from the second metacarpal base
and plate fixation (Figures 2 and 3). The length of sur-
gery was about 90minutes. Radiographs showed bone
union at 6 weeks postoperatively, and the Kapandji
score was 7. Tip pinch and side pinch were restored
to 92% of the healthy side, and the VAS and DASH
scores were improved (Table 1). The patient returned
to unrestricted daily activity at 3 months after the
second surgery.

Case 2: A 78-year-old right-hand dominant female
had a 7-year history of left thumb pain at night.
Physical examination and radiography revealed osteo-
arthritis of the TMC joint. Radiographs showed degen-
erative arthritis (Eaton classification stage III).
Following failure of conservative treatment, the
patient underwent arthrodesis using a vascularized
second metacarpal base bone graft and two crossed
cannulated compression screws (Figure 4). The length
of surgery was about 60minutes. Radiography showed
successful bone union at 6 weeks postoperatively, and
the Kapandji score was 7. Tip pinch and side pinch
were restored to 92% of the healthy side, and the VAS
and DASH scores were improved (Table 1). At 6 weeks
postoperatively, the patient could perform all activities
of daily living without restriction.

Discussion

The first vascularized pisiform bone graft was reported
in 1971 [6]. Hori et al. then successfully performed vas-
cular bundle implantation to necrotic bone [1].
Following these publications, transfer of a live bone
graft with its nutrient vascular pedicle was performed
with satisfactory clinical outcomes in patients with

Table 1. Data for patients.

Patient Age Sex Diagnosis

Bone
union
period

VAS DASH

Pre Post Pre Post

1 55 Female Non-union 6w 80 10 75 5
2 78 Female TMC osteo-arthritis 6w 85 5 50 9.5
3 80 Female TMC osteo-arthritis 8w 75 10 32.5 9.2

Figure 1. Approach method and diagram of surgical proced-
ure. A, basal metacarpal arch; B, second dorsal metacarpal
artery; C, dorsal intercarpal arch; D, radial artery; E, extensor
pollicis longus; F, extensor carpi radialis.
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recalcitrant nonunion or osteonecrosis. Makino
reported a case in which a vascularized second meta-
carpal base bone graft was successfully used to treat
scaphoid nonunion and Kienb€ock’s disease [2]. We
used this procedure to obtain early and reliable bone
union in arthrodesis of the TMC joint in three cases.

Carroll advised against TMC joint arthrodesis in eld-
erly patients due to the risk of progression of pantra-
pezial arthritis [7]. However, according to recent
papers of Rizzo M [5] and Hattori Y [8], the indication
of TMC joint arthrodesis has been expanded to
include older. Previous studies have reported nonun-
ion rates of 7% to 47% after TMC joint arthrodesis
[9–11]. Even in the initial treatment of TMC joint
osteoarthritis, we consider that a vascularized bone
graft may provide a good surgical option for joint
fusion surgery in elderly patients with severe osteo-
porosis or in those who are smokers, as there have
been no donor site complications reported after this
procedure, and the donor and recipient sites are
closely located. In contrast, it takes a long time to
obtain bone union after carpometacarpal thumb

Figure 3. Case 1: a 58-year-old female. (A) Immediately post-
operative radiograph of the right hand (dorsoplantar view)
after the second surgery. (B) At 2 months after the second sur-
gery, radiography confirmed bony union.

Figure 2. Case 1: a 58-year-old female. (A) Preoperative radiograph (dorsoplantar view) of the right hand showing dislocation of
the first carpometacarpal joint. (B) Immediately postoperative radiograph after the first surgery. (C) Radiography at 6 months after
the first surgery showing nonunion. (D) Intraoperative photograph of the second metacarpal artery. (E) Photograph of the vascu-
larized bone graft at the time of harvesting. (F) Photograph of the vascularized bone graft at the time of transferal to the first car-
pometacarpal joint.
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arthrodesis with a conventional bone graft in elderly
patients [8].

Previous anatomical and clinical studies report that
the second metacarpal artery and veins are consistent,
and thus these vessels can be easily harvested with a
periosteal flap [2–4]. The size of the harvested bone is
sufficient to achieve bone union at the TMC joint, and
the adjacent location of the donor site may enable
relatively less invasive surgery than that using other
vascularized bone graft donor sites. In conclusion, a
vascularized second metacarpal base bone graft is a
good option in cases of nonunion after arthrodesis of
the TMC joint, and for arthrodesis in those with severe
osteoporosis or in those who are smokers.
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Figure 4. Case 2: a 78-year-old female. (A) Preoperative com-
puted tomography showing thumb carpometacarpal arthritis
with marked osteoporosis. (B) Intraoperative photograph of
the second metacarpal artery. (C) Photograph of the vascular-
ized bone graft at the time of transferal to the first carpome-
tacarpal joint. (D) Radiography at 2 months postoperatively
confirmed bony union.

48 A. NAKANISHI ET AL.


	Abstract
	Introduction
	Case Report
	Operative technique

	Discussion
	Acknowledgements
	Disclosure statement
	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
	/AllowPSXObjects true
	/LockDistillerParams true
	/ImageMemory 1048576
	/DownsampleMonoImages true
	/ColorSettingsFile (None)
	/PassThroughJPEGImages false
	/AutoRotatePages /All
	/Optimize true
	/ParseDSCComments true
	/MonoImageDepth -1
	/AntiAliasGrayImages false
	/JPEG2000ColorImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/GrayImageMinResolutionPolicy /OK
	/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
	/PreserveOPIComments false
	/AutoPositionEPSFiles true
	/JPEG2000GrayACSImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/PDFXOutputIntentProfile ()
	/EmbedJobOptions true
	/JPEG2000ColorACSImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/MonoImageDownsampleType /Bicubic
	/DetectBlends true
	/EmitDSCWarnings false
	/ColorImageDownsampleType /Bicubic
	/EncodeGrayImages true
	/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
	/PDFXTrapped /False
	/DetectCurves 0.1
	/ColorImageDepth -1
	/JPEG2000GrayImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/TransferFunctionInfo /Preserve
	/ColorImageFilter /DCTEncode
	/PDFX3Check false
	/ParseICCProfilesInComments true
	/DSCReportingLevel 0
	/ColorACSImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/PDFXOutputConditionIdentifier ()
	/PDFXCompliantPDFOnly false
	/AllowTransparency false
	/UsePrologue false
	/PreserveCopyPage true
	/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


