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DIGITAL FLEXOR TENDON TRANSFE,R UTILIZING
BI OAB SO RBABLE INTE,RFERE,NCE SCRE,W FIXATI ON

Todd Hadd,on, DPM
Anna Weber, DPM

Digital deformities are commonly encountered by
the podiatric surgeon. Hammefioes are most often
surgically corrected in a sequential manner which
has been described in the literature.' Correction of
the cleformity is especially challenging when
crossover deformity is present or when significant
metatarsophzrlangeal joint instability is encountered.
These complicated cases often require a rnultitude of
surgical procedures including metatarsal osteotomy,
proximal interphalangeal joint arthrodesis and soft
tissue balancing proceclures. A flexor digitorum
longus tendon transf'er is among the most popular
procedures r-rtilized to alter the mechanical forces
acting on the digit.

N{any tendon transf-er proceclures have been
described for correction of digital deformities."6 In
1925, Trethowan' made reference to transfer of the
FDL tendon for claw toe surgery. The Girdlestone-
Taylor proceclure was performed by Girdlestoner
and later described by Taylora in 1957. This
procedure involved transfer of the long and short
flexor tendons to the extensor expansion. Parrish; in
1973 clescribed splitting the FDL tendon longitudi-
nally and bringing the tendinous slips around either
side of the proximal phalanx. The tendon ends are

then sutured to themselves and the dorsal expansion
of the exlensor tendons. Kuwada ancl Dockery6 in
1988 described creating a dri1l hole in the neck of
the proximal phalanx for passage of the long flexor
tendon to the dorsum of the digit. Schuberth' later
modified this procedure and placed the drill hole in
the base of the proximal phaianx.

The mechanical advantage of the flexor tendon
transfer has two distinct effects.'7 The fr-rnction of the
flexor tendon is convefied from a deforming force to
an active plantarflexor of the proximal phalanx
against the weight-bearing surface. Additionally,
with the tendon's relocation, it can now passively
resist future dorsal dislocation of the digit.

Conversely, two of the potential complications of
flexor tendon transfer are postoperative stiffness and
a floating toe.1r16 Thus, appropriate tensioning and
fixation of the tendon transfer are paramotint in
attaining a goocl fr-rnctional olrtcome.

We describe a procedure that may assist in
"dialing in" and maintaining the zrmount of tension
that is appropriate for flexor tendon transfer. This
modification inclr,rdes the accepted use of a dri1l hole
in the base of the proximal phalanx and aL
absorbable interference screw technique for
"locking" the tendon within the bony canal. There is

an upcoming publication describing this technique
and its usage in crossover toe deformity correction.'8
There is also a similar procedure recently submitted
fbr publication, but with plentar-to-dorsal insertion
of the interference screw through a planmr incision
r,rtilizing a 3.Omm interference screw.'e

Interference screw fixation has been frequently
utilized for a multitude of ofihopedic procedures
ranging from anterior cruciate ligament reconstlxc-
tions''r" to larger tenclon transf-ers of the foot
inch-rcling posterior tibial tendon transf-ers" and ankle
ligament reconstructions. The primary advantages of
interference screw fixation are allowing exact
tensioning of tendons and grafts, as well as better
stability than with surface placement of a tendon
with an anchor or simple sutllring to adjacent ten-
dons. Suture failure and tenclon slippage are often a

concern with existing techniques. Additionally,
absorbable materials such as Poly-L-lactic Acid have
been used safely for many years with infrequent
significant reactions or complications.2324 Other
polymers such as polyglycolic acid, even when
mixed with Poly-L-lactic acid have had Inore
significant issues and even granuloma formation
associatecl with their faster resorption rate and
foreign body reactions.'
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SURGICAL TECNIQUE

Incision Placement

Many difficr-rlties have been encountered with a

linear incision placement over metatarsophalangeal
joints. As such, it is recommended to perform altzy-
S type approach making the incision as transverse as

possible across the metatarsophalangeal joint
(Figure 1). This will help to decrease post sulgical
scar contracture. Additionally, if multiple digits are
going to be addressed, care shoulcl be taken to
avoid leaving sma1l skin islands between incisions.
This can be accomplishecl by directing the lazy-S of
each incision away from the other, thus providing a

wide skin islancl between the two incisions.

Anatomic Dissection
As has been described frequently in the Podiatry
Institute literature, preselation of normal anatomy
is essential for safe dissection and trouble-free
healing. Subcutaneous dissection should be kept at
a minimum, E{etting down to the deep fascial plane,
allowing retraction of the neurovascular structures
within the subcutaneolls layer. Utilizing a sharp and
blunt technique, reffact the subcutaneous tissue
and neurovascular structures away from metatar-
sophalangeal joint.

Extensor Lengthening
Many options exist in the lengthening and exposlrre
of the extensor tendon apparatus. In an effort to
minimize tendon trauma and dissection, an opening
Z-Plasty will be utilizecl. The tendon will be exposed
dorsally and a Z-Plasty performed at the
metatarsophalangeal joint leveI. The distal tendon
slip will then be fieed dorsally to the level of the
middle phalanx allowing entry into the proximal
interphalangeal joint. Cefiainly this is slrrgeon
preference, but care should be taken to avoid
excessive dissection and tissue trauma.

MPJ Capsulotomy
The metatarsophalangeal joint will then be easily
visualized and should be released as necessary.
Depending upon the degree of transverse plan
deviation, dorsal, medial and lateral capsulotomies

are typically performed. If severe crossover or
medial deviation is present, care should be taken to
release the medial capsular strLlctures clown to the
level of ancl including the flexor plate if necessary.

PIPJ Resection
It is the author's preference to perform a proximal
interphalangeal joint arthrodesis insteaci of
arthroplasty in cases of digital contracture. An end-
to-enc1 technique is most often utilized. Joint
resection can be performed utilizing hand or power
instrumentation. The advantage of using hand
instrumentation is decreased chance of thennal
injury to the afthrodesis site and better hone to
bone apposition. If a flexed arthrodesis position is

clesired it can easily be performed at this time by
beveling the bone surfaces as desirecl. A small
rongeur is utilized to remove cartilage and
subchondral bone from the head of the proximal
phalanx and base of the midclle phalanx down to
bleeding cancellous bone.

Harvest of Flexor Tendon
At the level of the proximal interphalangeai joint, the
flexor plate should be easily visualized. Carefully
elevate the proximal phalanx proximally exposing
enough of the flexor plate to facilitate deep
dissection. Make a longitudinal incision sharply into
the flexol plate allowing visualization of the flexor
tendons. At this 1evel, the slips of the flexor
digitorum brevis will be superficial, and the singular
flexor digitorum longus tendon will lie immediately
deep to these s1ips. Utilizing a culed hemostat,
initially spread horizontally. This will move the slips
of the brevis laterally allowing the long flexor
tendon to be looped up into the wound (Figures 2-

3). Utilizing this technique, tendon length is not
typically an issue, but sti1l section the tendon distally
and tag the tendon utilizing a whip stitch or similar
with 3-0 or 4-0 non-absorbable suture. This stitch
must be secure as it will be used to pul1 the tendon
through the bone tunnel (Figure 4). Now with the
tendon mobilized, release the flexor tendon sheath
proximally to zr11ow adequate mobility for transfer.
This can be accornplished utilizing a small tenotomy
scissor and gentle traction on the haryested tendon.
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FigrLrc 1. l.azr--S t1'1-rc' incision
contl':lctllre o\ el' the \{TPJ.

lttllIlllZe SC:Lf Figure 2. IJrcvis tendon slips spre:rcl iatera111'

:r11os ing eesv lislralization of thc Jr>ng flcxor
lcnrlon. \otc r-Lse of r':rgnclJ retr:lcto1' to ho1c1 the
prorinul phalen-1.

Figure i. Long llcror tcn.lon sectionccl ancl thcn
taggcci * itlt 3-O or :i 0 non-altsorb:rble stLtrLre in
a s-llip or krakos l)shion.

Figure J. Long llcror
erposc'cl :1n.1 sep:rrate.l
tcnclon s1ips.

tenclon norr.
frorn lrrclis
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Figures 5. Altluer 3.Onrur lliotenoclesis Scres,' :rncl clisposablc clrir.cr.

Tendon Transfer / Anchor
The instrumentation fbr this procedllre is availabie
from Arthrex ca11ed the 3 or ,1 tnm Bio-Tenodesis"
scre\v. The sclen, utilizecl most olten is the 3.0 mrl
x 8 mm, and is supplied u,ith the needecl instrlr-
ment2ltion (Figules 5, 6). The scre\\, itself is macle
from Poly-L lactic Acic1. The base of the prorim:rl
phalanx shoulcl be casily r.isualizecl at this point. A
pilot hole utilizing :r srnooth 0.062" Kirschner u.ire
shoulc'l be developed in the metaphyseal region of
the proximal phalanx (Figure 7). As the screu, to be
utihzed nill be 3.0 mm in cliameter, it is critical not
to perform this technique too clistally into the
cliaphl,si5 01-on osteopenic bone. Depencling upon
the clegree of transverse plane clef<rnr-iit1,. the hole
can be directed somer,r,hat rnore laterally if .1"rtr"O.
It is 11r1pofi21nt to note that the axis of purl1 rvi1l be
fiorn the plant:rr exit of the hole zrncl thus shor-r1c1 be
bi'.rsecl laterzrlly to correct for :r medially clsr-ir,".1
digit. Aclclitionallv. a slight clistal ancl plantar bias u,ill
make it easier to thread your fleror tenclon and
minimize clissection. Once an acceptable orientation
of your guicle hole has been developed, the final
c1ril1 hole can then be made. As the tenclon itself u.il1
occupy sp:rce u.ithin the tunnel, '.r 2.5 mm ch'il1 bit is

usecl anci u.ill allow for a tight fit betr,r.,een the screu.,
tendon and osseus tunnel (Figr,ue 8). Next using a

n,ire loop or the Arthrex zrngled "Nlicro Sutr.rre Lasso"
(Figr-rre 9), retrieve the mgged flexol tenclon ancl pnl1
it tl-rrough ttre hole fiom plrntar to clorszrl (Figure

Figurc 6. Arthrcr J.0 nrnr Bio Tenoclesis scleu'.

10). The lasso shourld loop the tag snture, not the
flexor (Figules 11. 72). Once the tag sLrture is pu1led

through tl-re hole. gently clrarv the flexor tenclon up
through the hole (Figr.rrc 13). At this point, flrate the
PIPJ :rth'oclesis using zr K-lr,ire or other digital
implant (Figr-rre 14). Care should be taken to :rvoicl

the clrill hole u,ith the K-u,ire. If you intend to cross

the NITP,|. yolr mlist rvzrit until the tendon has been
fixatecl befirre final aclvancement of your K-rl'ire.
Once the PI{ arthroclesis is stabilizecl. the fleror
tenclon can Lre tensionecl and fkated (Figures 1!,
16). As nith all tendon transf'ers, an ankle tourniqllet
can distort the resting tension on the tenclon. As

such. the proceclure should be perfbrrnecl u'ith no
tourniquet or using a thigh tourniquet. If an ankle
toLrrniquet is usecl, it shourld be cleflatecl at this time.
The digit shourld then be positionecl in slight
phntarflexion, rvith care to loacl the forefoot
intraoperzrtivel,v ancl arroid orrertensioning. Ol'er-
tensioning c'.rn result in a painfr-r1. stiff toe. Once the
clesirecl tension is achiel.ed, the screx.' is insefied
c1ou,n flush nith the bone. Check stability zlt this
time. The remaining tag of tendon can nou,' be
tlimrred; [rut, :rs adjurnctive fkzrtion, the tenclon can
be sr.rtured c1olr..n to the periostelrn or extensor
structures using 3-0 or 4-0 non-absorbable suture
(Figr-rre 1D. In cases of significant transverse plane
instability, the tenclon can be nsed to reinfbrce the
latelal MTI).) t'apsLrlc.
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Iri.gure 7. Pilot hole clrillecl \\.ith a 0.062' Kirctrncr n.ile
intrl base of prorimal phrlanx.

Figure 9. Arthrer Nlicro Slttltre L:Lsso

Fignre 8. 2.5 nm finel dli1l holc into base of prorimal
plulanr.

Figule 10. DiagrLm .lernonstl:ltin!{ the kropir.rg of the t:rggecl flcror
tenclor-i n,ith the Anl'rler NIicro Srtturc Lasso'.
1)iagram c()Lrrtcs] of l':rul Shulnas. NID.

l"igurc 11. Artl-ircr X'licftr SLrturc l-assor\1 introdrLcecl into cL'ill holc
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Figule 12. iIiclr>sr-rtr:rc l.asso rLsecl to retf ieve the t:rggecl tenclor-r FigLrrc 1.J. Tcntlon thcn gcr-it11. pullcrl clors:rll,v tlrottgh holc

Figure f .i. f inal K \\'ire flxLtjon of I']lP-[ Arthotlcsis Figure 15. J.0r'nm Biotenoclesjs scren inscrtion

Figure 17. ltcrlaining polticxi of fleror te nclon is sr-tturccl to pcriosteum
or rrsecl to reinforce leteral \iTP1 capsr,Lle.

Figurc 1(r. Screu, is ch'iven until flush uith base of phalanr
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Closure

Closure shoulcl proceed ernatomically in layers. The
extensor tenckrn shor-rld be reapproximated with 3-0
absolbable sltture and the sllbclrtaneous tissues ancl
skin zrccorcling to sllrgeon preference. It is the
author's preference to use 5-0 abs<trbable suture in
a running fashion for both layers followed by the
application of 1/4" steri-strips. A moist to dry gaLtze
and ciing clressing is then applied to provide
aclequate splinting. Postoperatively, the patient will
be placed into a shortJeg fiacture walker with
crutch assistance.

SUMMARY

This technique is simply zr modification of existing
proceclures and c'.rn be easily adapted to a sulgeon's
clesired technique. The specific limitzrtions of this
technique center on the clesire to f-Lxate across the
metatarsophzrlangeal joint. Certainly a pin can be
driven through the absolbable screu,, Lrut this has
not been necess2ul,. It can be argr-red that if a digit
crzrnnot be relocated w.itl-iout fixation across the
metatarsophalangeal joint, adequate lelease may not
have been performecl. Many surgeons have seen a
digit drift back into rnalalignment after pin remor.al.
This point will certainly require further study, br-rt in
those cases an alternate lneans of tenclon llxzrtion
shor-rld be employed. T1-ie advantages of this tech-
nique are stable transosseous tendon fixation.
controlled tensictn application and less reliance on
slrtlrre for rnaintenance of tenclon tension.
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