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Subvastus (Southern) Approach for Primary
Total Knee Arthroplasty

AARON A. HOFMANN, M.D., RODNEY L. PLASTER, M.D., AND Louis E. MURDOCK, M.D.

The subvastus or Southern approach to the knee
had been described as early as 1929 but is not
found in standard modern orthopedic textbooks.
This approach for primary total knee arthroplasty
(TKA) preserves the integrity of the extensor
mechanism and maintains the vascular supply to
the patella. To appreciate the potential benefits of
this approach, a complete understanding of the
surgical anatomy is essential. The benefits of the
subvastus approach make it a valuable technique
for primary TKA.

During the early development of TKA, the
medial parapatellar arthrotomy became the
standard extensile incision. This approach
provides excellent exposure and is associated
with a very low incidence of tibial or femoral
complication.'® However, patellofemoral
complications occur at a rate of 5% to
309%.'313:16 These complications include sub-
luxation, dislocations, and avascular induced
fracture of the patella.>’!7!8222% These com-
plications may be related to the surgical ex-
posure. To help prevent such complications.
a more anatomic approach is advocated in
the form of the subvastus medial approach
(Fig. 1).

The subvastus medial arthrotomy provides
exc .. 1t exposure for TKA while preserving

From th= Division of Orthopedic Surgery, University
of Utah wicdical Center, Salt Lake City, Utah.

) Reprint requests to Aaron A. Hofmann, M.D., Divi-
sion of Orthopedic Surgery. 50 North Medical Drive,
Salt Lake Cuy, Utah 84132,

Supported by the Veterans Affairs Medical Center,
Salt Lake City, Utah.
Received: June |1, 1990,

70

the extensor mechanism. The vascularity to
the patella and extensor mechanism can be
maintained even when coupled with a lateral
retinacular release. It is believed that this dis-
section technique is associated with less post-
operative pain and a stronger extensor mecha-
nism,'! and the possibility of vastus medialis
obliquus (VMO) disassociation and dehis-
cence postoperatively is eliminated.” Evaluat-
ing patellar tracking intraoperatively after
implantation of components is easy because
towel clips or the thumb test are unnecessary.

Although these advantages would make
the subvastus approach very attractive, very
little has been written about it. It first ap-
peared in the German literature in 1929° and
later was described in 1945 as an oblique me-
dial arthrotomy with the proximal limb using
the subvastus route."*® Indications were for
limited procedures on the medial side of the
joint although the patella was subluxated to
view the anterior joint. In the 1970s, a varia-
tion of the same approach was recommended
for patellofemoral prosthetic replacement by
Bechtol.? More recently, others have utilized
it for unicompartmental replacements or to-
tal condylar replacements in selected individ-
uals.!!-?

The subvastus approach is not found in
standard orthopedic texts or surgical ap-
proach manuals.**'* The purpose of this re-
port is to describe the surgical anatomy, sur-
gical approach, and indications for this expo-
sure.
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FATELLA TENDON

L" SHAPED INCISION

FiG. 1. L=shaped deep capsular incision used in
the subvastus approach.

SURGICAL ANATOMY

A straight anterior midline skin incision is
utilized. The first deep layer to be encoun-
tered is the superficial fascial layer I that is the
continuation of the deep fascia of the thigh,
deep to the adipose layer.” It is well-defined
proximally and can be separated from the
thinner fascia covering the vastus medialis
muscle proper. Inferiorly, this layer blends
with fibrous tissue derived from the vastus
medialis to form the medial patellar retinacu-
lum.'* The surgical approach will be deep to
the superficial fascial layer and under the
muscle belly of the YMO.

The vascularity to the patella has been
shown to be dependent on six major vessels:
the articular branch of the descending genic-
ular, the paired superior and inferior genic-
ulates, and the anterior tibial recurrent (Figs.
2A and 2B). These anastamose to form an
arterial circle or patellar plexus that supplies

the patella by two intraosseous systems: (1)
midpatellar vessels on the anterior surface of
the patella and (2) a polar system that enters
the patella inferiorly between the patella ten-
don and the articular surface (Fig. 3).22%27
There are minor vessels entering the patella
through the quadriceps tendon.*

Important to the subvastus approach is the
articular branch of the descending geniculate
(also called the supreme geniculate). This
vessel lies within the belly of the vastus me-
dialis and joins the anastomotic ring with the
medial superior geniculate at the superome-
dial corner of the patella. This portion of the
superior ring and the midpatellar vessels lies
in the dense connective tissue superficial to
the patella, whereas the inferior portion of
the ring is deep to the patella tendon.*

Innervation of the vastus medialis is de-
rived from a branch of the femoral nerve
(Fig. 4). This motor branch parallels the sa-
phenous sensory nerve in the proximal thigh
before piercing the vastus medialis in the
proximal to middle third of the muscle belly.
The saphenous nerve continues in the inter-
muscular septum and may or may not enter
the adductor canal before exiting between the
sartorius and gracilis.

SURGICAL APPROACH

A general or spinal anesthetic with com-
plete motor block is recommended. The limb
is exsanguinated and the tourniquet inflated
with the knee flexed to 90° to avoid any teno-
desis effect on the extensor mechanism. With
the knee flexed to 90° or more, a direct ante-
rior midline skin incision is utilized begin-
ning approximately four finger breadths
above the patella. The inferior portion of the
incision continues one finger breadth distal
to and just medial to the tibial tubercle. This
slightly longer incision is required to avoid
any skin tension. Making the skin incision
with the knee in flexion centers the incision
over the patella and allows the tissues to sepa-
rate as the incision 1s deepened, allowing eas-
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Diagram of the main vessels contributing to the
supply of the patella. SG=supreme genicular
artery. MSG=medial superior genicular artery.
MIG=medial inferior genicular artery. LSG=—
lateral superior genicular artery. APP=ascending
parapatellar artery. OPP=oblique prepatellar
artery. LIG=lateral inferior genicular artery.
TEP=transvers_e infrapatellar artery. ATR =
anterior tibial recurrent artery,

FIGs. 2A-2B. The vascular ring supplying the patella. (Reprinted with permission from R. Scapinelli
and J. Bone Joint Surg.) (B) The extraosseous vascular ring supplying the patella. VM., vastus megha}:s:
LP, ligamentum patella. (Technique: Injection of Micropaque Suspension. Reprinted with permission

from R. Scapinelli and J. Bone Joint Surg.)

ier identification of fascial layers without the
use of skin retractors.

Fascial layer [ is identified proximally and
incised in line with the skin incision. At the
level of the patella, it is incised slightly me-
dially to prevent injury to the prepatellar
plexus of vessels that can interrupt in-
traosseous flow.>' Beginning proximally, a
finger is utilized to bluntly raise the fascial
layer 1 oft the thinner perimuscular fascia of
the vastus medialis down to its insertion site
(Figs. SA and 5B). The inferior edge of the
vastus is identified and the muscle is lifted off
the periosteum and intermuscular septum

with blunt finger dissection for a distance of
approximately 10 cm proximal to the adduc-
tor tubercle. Occasionally. a small vein is
found entering the vastus distally and coagu-
lated.

The descending genicular artery and sa-
phenous nerve are not in danger of injury
when blunt dissection is used to raise the vas-
tus medialis off the intermuscular septum, By
tensing the vastus medialis muscle belly ante-
riorly (Fig. 6), the two to three centimeter
wide tendinous insertion of the vastus medi-
alis to the medial capsule is identified and
transversely incised about midpatella by
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Fi1G. 3. Two patellae in sagittal section to show
the large vessels that enter through foramina situ-
ated in the middle third of the anterior surface and
in the lower pole behind the ligamentum patella.
(Reprinted with permission from R. Scapinelli
and J. Bone Joint Surg.)

lightly touching the scalpel to its fibers (Fig.
7). Care is taken to avoid incising the syno-
vium. The rest of the vastus medialis remains
attached to the patella and quadriceps
tendon.

Lifting the extensor mechanism anterior
and lateral allows a curvilinear medial ar-
throtomy to be made beginning in the supra-
patellar pouch and ending at the tibial tuber-
cle (Fig. 8). Incising along the medial edge of
the patellar fat pad minimizes bleeding.
Sharp soft-tissue release from the proximal
tibia is performed. Partial release of the patel-
lar tendon is avoided to decrease the risk of
avulsion. The patella is everted and dislo-
cated laterally with the knee in full extension.
The knee is slowly flexed while the vastus me-
dialis muscle belly is bluntly dissected off the
intermuscular septum more proximally to
avoid over stretching of the vastus and exces-
sive tension on the patellar tendon insertion
(Fig. 9).

After preparing the knee and applying the
components, patellar tracking should be visu-
alized by reducing the patella and placing the

knee through flexion and extension. Because
the extensor mechanism is still intact. track-
ing can be easily determined by observing the
patella through the inferomedial window.
Any subluxation or tilting of the patella is
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FiG. 4. The muscular branch of the femoral
nerve enters the muscle belly proximal to the sur-
gical approach. (Reprinted from Clemente, C.D.,
Clemente Anatomy, ed. 3, Urban & Schwarzen-
berg, Baltimore-Munich, 1987, by permission of
the publisher.)
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FiGs. SA AND 5B. (A) Layer I is identified proximally first. (B) Layer I is bluntly elevated off the
perimuscular fascia of the VMO down to its insertion site.

unacceptable and requires at least a partial
lateral release.

If a lateral release is needed, it is performed
from outside in, with the knee in full flexion.
Fascial layer 1 is bluntly dissected off the lat-
eral retinaculum. The release is titrated to in-
volve only the portion of the lateral capsule
that is tight to palpation or visualization.
This frequently leaves the synovium intact. A
complete release is rarely needed. The recur-
rent anterior tibial vessels and usually the lat-
eral inferior geniculate are avoided when the
release is made at least 1.5 ¢cm lateral to the
patella.&!41¢

The wound is drained and closure accom-
plished with absorbable suture. The capsule
layer of the proximal limb of the incision can

y VASTUS MEDIALIS m

_ FIG. 6. Teasing the muscle belly anteriorly iden-
tifies the tendonous insertion to the medial patel-
lar retinaculum.

best be identified by applying medial soft-tis-
sue tension with a blunt retractor (Fig. 10).
The L-shaped capsular incision is closed with
a suture at the apex and two sutures reattach-
ing the vastus medialis tendon insertion
(proximal limb of the L) to the medial reti-
naculum. No reattachment of the muscle
belly to the intermuscular septum is required.
Distally, the capsule is closed with in-
terrupted sutures. The superficial fascial
layer 1 is closed separately with a few simple
interrupted sutures to cover the vastus me-
dialis muscle belly. Subcutaneous and skin
closure is routine and performed with the
knee partially flexed to ensure proper ap-
proximation and tension. A compressive
Jones dressing is applied and a continuous

VASTUS MEDIALIS m

FiG. 7. The transverse limb of the capsular inci-
sion is made with the muscle belly under tension.
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Fic. 8. The arthrotomy is performed
by incising synovium proximally and
capsule distally.

passive motion machine is initiated in the re-
covery room from 0° to 30°. It has been the
authors’ experience that patients can usually
initiate straight leg raises by 24 hours. The
compressive dressing is removed at 72 hours
and routine active and passive exercises are
performed.

DISCUSSION

Experience with the subvastus (Southern)
approach for primary TKA has proven it to
be a very rapid anatomical approach produc-
ing equivalent exposure for femoral, tibial,
and patellar preparation when compared to
the parapatellar approach. Leaving the exten-
sor mechanism intact appears to be a natural
solution to the vascular and tracking prob-
lems of the patella.

Leaving the extensor mechanism intact
has the distinct advantage of allowing the sur-

Fi1G. 9. The patella is everted and the
knee slowly flexed.

VASTUS MEDIALIS m

EVERTED PATELL-‘\/_._’?\_“-‘" ¥

=\ VASTUS MEDIALIS m

'T“'—\:\—VTIBFAL TUBERCLE

MEDIAL PATELLAR RETINACULUM

geon to more accurately judge patellar track-
ing and titration of a lateral release. Towel
clip approximation of the vastus or thumb
pressure to maintain patella trackingisunnec-
essary. Because of inherent stability of the pa-
tellofemoral joint, there is no likelihood of
dehiscence of the arthrotomy that may con-
tribute to patellar subluxation. If skin prob-
lems, such as infection, were to occur, the full
thickness of the vastus medialis is protecting
deeper structures. Closure of the described
approach is anatomic and avoids the possibil-
ity of excess medial reefing.

Several authors have evaluated the prob-
lem of lateral release combined with medial
parapatellar arthrotomy.*?"?%3% Scuderi®* re-
ported a cold patella on technetium scan
after medial parapatellar arthrotomy in 56%
of patellas following arthroplasty with lateral
release, as compared to 15% of patellar
arthroplasty without lateral release. The stan-
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dard medial parapatellar arthrotomy sepa-
rates the vastus medialis from the patella by
the intratendinous incision resulting in loss
of vascular supply by the medial vessels,
which include the descending geniculate, me-
dial superior geniculate, and the medial infe-
rior geniculate.'* Further vascular compro-
mise may occur if lateral retinacular release
transects the lateral inferior geniculate and
lateral superiorarteries and possibly the recur-
rent anterior tibial vessel.?® Injury to the infe-
rior geniculate artery during the lateral meni-
sectomy may occur.’® This vessel is often
seen and coagulated as it passes deep to the
fibular collateral ligament anterior to the po-
pliteus hiatus at the lateral meniscal nnm. By
leaving the vastus medialis attached to the
rest of the extensor mechanism, the descend-
ing geniculate artery is preserved as a princi-
pal blood conduit to the superior portion of
the patellar vascular network. The recurrent
anterior tibial artery may be maintained to
contribute to the inferior portion of the ring
even if the lateral superior and inferior arter-
ies are lost in the lateral release. The lateral
inferior geniculate artery may be preserved if
the release does not go too inferiorly and if
the rim of the lateral meniscus is preserved
during menisectomy. When a maltracking
patella requires a lateral retinacular release,
more patellar arterial blood may be preserved
by the subvastus approach than by a lateral
release combined with medial parapatellar ar-
throtomy.

Fic. 10. The proximal limb of the
capsular incision is best identified
with medial soft tissue tension. A
corner stitch is placed first to anatomi-
cally reapproximate the capsule.

Fat pad resection is avoided and is not re-
quired for exposure. Dissection between the
patellar tendon, fat pad, and inferior pole of
the patella are kept to a minimum to prevent
injury to the inferior pole vessels.'**® When
making the medial arthrotomy. incising
along the medial edge of the patellar fat pad
minimizes bleeding, maximizes local vascu-
larity, and decreases postoperative adhesions.

Hematoma formation is guarded against
by utilizing blunt dissection deep to fascial
layer I and careful inspection of the inter-
muscular bed after tourniquet deflation.
Mullen'? has suggested that dissection should
begin outside fascial layer I distally; however,
the authors feel that protection of the struc-
tures along the intermuscular septum and fur-
ther posteriorly can be accomplished by stay-
ing deep to fascial layer L.

In severely arthritic knees, eversion of the
patella can be more difficult and can require
release of the lateral patellofemoral ligament,
removal of osteophytes. or use of a towel clip.
In these cases, the knee is slowly flexed while
the amount of proximal blunt dissection of
the vastus muscle belly off the intermuscular
septum is titrated to avoid over stretching of
the vastus or excess tension on the patellar
tendon insertion,

Relative contraindications to utilizing this
approach include revision TKAs or any
previous major arthrotomy about the knee.
The aforementioned procedures leave signifi-
cant scar tissue, making eversion of the pa-
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tella much more difficult and thus infringing
upon visualization. High tibial valgus osteot-
omy produces infrapatellar tendon scarring,
making visualization of the posterior-lateral
corner of the tibia difficult. Patients weighing
over 200 pounds, especially when combined
with a shorter femur, are also a relative con-
traindication because of excess soft-tissue im-
pingement when everting the patella.

The subvastus approach for primary TKA
is @ more natural and logical choice than a
medial parapatellar incision if vascular and
muscularanatomy and physiology are consid-
ered. In the virgin knee, the vascularity to the
patella is maintained via the intramuscular
articular branch of the descending geniculate
and extensor mechanism is not violated pro-
viding more inherent stability to the patello-
femoral joint. It can be rapidly mastered and
does not add to the operating time when uti-
lized for primary TKA,
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