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Brief Communication

Soft Tissue Balance of the Hip

Donald Longjohn, MD, and Lawrence D. Dorr, MD

Abstract: Release of static and dynamic contractures around the hip provides
significant immediate benefits for the patient and accelerates postoperative rehabilita-
tion. Knee pain is decreased, groin pain is eliminated, range of motion of the hip is
increased, and functional leg-length difference is reduced. This article emphasizes the
imponance of techniques used to ensure soft tissue balance. Key words: total hip
replacement, soft tissue balance, pain relief, release of contractures, functional
leg-length difference

Very little has been written about the necessity for because of contractures around the hip and a resul-
muscle function to allow a hip arthroplasty to work tant pelvic obliquity, the patient feels like the leg is 1
correctly or soft tissue balance around the hip. With or 2 inches longer. This functional leg-length differ-
hip arthritis, prior to total hip arthroplasty, one of ence can persist for many months until the tissues
the operations done for relief of the pain was the accommodate to the hip arthroplasty [3]. In some
"hanging hip" operation [1]. This operation in- patients, this may never occur and a functional
volved relief of pain for the arthritic hip by elimina- leg-length difference persists.
tion of the contractu res around the hip that accentu -Soft tissue balancing of the hip requires release of
ated the pain from arthritis of the joint. We have muscles. There is little cost to the patient for the
previously described some of the muscle balancing release of muscles except when the iliopsoas tendon
procedures that we use to ensure soft tissue is completely released from the lesser trochanter.
balance [2]. In this article, we explain the imp or- This release can cause weakness with ascent of stairs
tance of these techniques. and lifting the leg to get in and out of a car.

Release of static and dynamic contractures around
the hip provides significant immediate benefits for Indications
the patient and accelerates postoperative rehabilita-
tion. The patient benefits by a decrease in knee pain, The surgeon can anticipate that soft tissue re-
elimination of groin pain, increased range of motion leases around the hip are necessary when a patient
of the hip, and, potentially of greatest benefit for the has contractures of the hip that are more than 200 in
patient-doctor relationship, reduction of functional flexion, abduction, or external rotation. From the
leg-length difference. A functional long leg occurs radiographs, soft tissue releases can be anticipated
when the leg lengths are actually correct, but when the hip demonstrates shortening from col-
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Fig. 2. During surgery, the relationship between the
lesser trochanter and the ischium is a very accurate

Fig. 1. Anteroposterior radiograph of a left hip with method of determining hip length.

shortening of the hip due to mild coll~pse and superolat-
eral migration of the femoral head. Extensive osteophytes
are present, especially in the medial acetabulum. extension and external rotation, the lesser trochan-

ter should clear the ischium by one full finger-
breadth. In flexion to 90° and internal rotation, the
anterior femoral neck should dear the pelvis by 1

necessity for soft tissue release. Failure to bring the fingerbreadth. These measurements are not accu-
hip to full extension, failure to be able to abduct the rate until the soft tissue balance has been corrected
hip beyond 20°, and failure to bend the knee beyond so that the full range of motion is available.
90°-100° (without knee anhritis or previous total
knee anhroplasty) are indications that there is an Surgical Technique
imbalance of the soft tissues. The test for full
extension is that the leg can be extended 10° beyond Inability to Extend the Hip
a line between the anterosuperior spine and the. .
patella. A tight tensor fascia muscle results in a .If t?e hIp does not ex~end ~eyond neutral, whIch
positive Ober sign [4,5] so that the thigh does not IS a lme from the antenor s~I.ne to the patella, ~e
settle easily against the other leg. surgeon .must ~alpate the ~lIopsoas tendon. This

First the surgeon must be cenain that the leg has tendon likely will be very tIght and can be felt to
not be~n lengthened to create this tightness. We use cros~ ~he anterior acetabulum like a Nbanjo string.N
the position of the lesser trochanter to the ischium The iliopsoa.s ~e~don ~ust ~e ~ecessed o~ complet~ly
to determine leg lengthening On a radiograph a released untll11 15 elaStic, as 11 15 palpated m extensIon

line is dra wn acro
ss the b tto~ of the . h ' ' d and as it crosses the anterior acetabulum. Leaving the

0 ISC Iae, an ill d 'gh lik b' ..
the relationship of that line to the lesser trochanters ~psoa ft s ten on 11 f t e.a. an~o strm f gthcan caduse gro~

! . d t d t '
th h. I gth D .pam a er surgery rom Imta11on 0 e ten on as 11

IS use 0 e ermme e IP en .unng surgery, .t ! b I t. th . h ' d b . th .t.crosses the antenor acetabulum. It may also be true that
I y pa pa mg e ISC Ium an 0 servmg e pOSI Ion

- f th I trochant ak t the antenor capsule 15 very Ught and prevents extensIon
; 0 e esser er, one can mea very accura e ,..

i t (F' 2) Wh . aI .;~ th of the hIp, ThIS statIc structure must be released by
.c I measuremen Ig. .en one 15 p paUl!g e ..." . f h . I ff ". chi t t b f I d b th t d f th exaSIon or masion 0 t e ante nor capsu e su I-

i IS urn, one mus no e 00 eye en ons 0 e" .°
, h trill. th t .. t th . chi aently to allow the hIp to extend 10 "

arns gs a ongma eon e 15 um.
Offset can also be determined by palpation of the I b.l.t t Abd t d E t II R t t.na 1 I Y 0 uc an x erna y 0 a e

mterval between the greater trochanter and the th H. M Th 20 0 P " t. Obe S.
., ..e IP ore an or OSI lye r Ign

pelVIs dunng range of motIon. In abductIon and
external rotation, the tip of the greater trochanter The primary internal rotator of the hip is the
should clear the pelvis by 1 full fingerbreadth, In full tensor fascia muscle and its extension as the ilio-
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Itibial band. If the hip is very tight in abduction and the tensor fasda muscle and iliotibial band (which
Iexternal rotation or if there is tightness in the thigh inserts at Gerdy's tubercle) and release of the rectus

as it lays against the other leg (positive Ober sign), tendon as necessary, postoperative knee pain is ,
release of the tensor fasda is necessary. This is done significantly reduced. I' by grasping the tensor fasda with 2 Kocher clamps
just distal to the fasdal band to the gluteus medius D's u s' n Ii
muscle. The vastus lateralis fasda should be re- I C S 10

Itracted with 1 hand while the assistant lifts the 'AT .
h . b .. hi . I hyye emp aSIze y wntmg t s artIc e t at sur- i tensor fascIa anterIorly. DIvIsIon WIth an electrocau-

h. k b f . b I f h h .,d .. I d h I f . b h h geons must t m a out so t tIssue a ance 0 t e IP j

tery eVlce mc u es t e musc e I ers so t at t e. .". j

I d h f .. 11 . (p. 3) Th Just as they thmk about soft tIssue balance m the , musc e an t e asaa WI gIve Ig. .e tensor ...J
f . b d.. d d I I h knee when domg an arthroplasty. WIth a pamful ;asaa can e IVI e comp ete y to t e rectus. ." ..i
f . I Th d...

f h f .hIp, the surgeon mItIally eva]uates the fIxatIon of ;

emons musc e. e IVlSIon 0 t e tensor asaa 1

] .1] ]] .
d bd . d I the components to determme If there IS any mdica- 1

musc e WI a OW Improve a uctIon an externa ...;. f h h. 0 f. h ]d b b] b tIon of looseness. We are emphaslzmg that most J rotatIon 0 t e Ip. ne mger s ou e a e to e ...
h. hI .

h II ' .postoperatIve pam m IP art rop astIes t at are we jplaced between the tIp of the trochanter and the . t. d d II f. dd ' h.
II . d j ..pOSI lone an we Ixe ra Iograp Ica y IS cause ,

pelVIs with comp]ete abductIon and externa] rota- b ft t. Th t .. fo ft ! '. .y so Issues. e wo prImary reasons r so !
tIon. If thIS cannot be done, the offset IS not correct tissue pain after total hip arthroplasty are poor 1

and 1 more modu]ar head length for the femoral

f ct. f th bd ct I f the hip [6] a d.un Ion 0 e a u or musc es 0 ncomponent may be necessary. If leg ]ength IS correct f .1 hi ft U.
b I...al ure to ac eve so ssue a ance. J

and the tIp of the trochanter abuts agamst the pelvIs,

H'. ft rth ] t th t . d b poor.'. .IP pam a er a rop as y a IS cause ythen a deasIon eIther to mcrease the ]eg ]ength or to function of the abductor muscu]ature is reflected by
transfer the trochanter must be made. the patient comp]aining of pain in the lateral tro-

K Fl. chanteric and buttock area. This is almost alwaysnee exlon caused by poor function of the gluteus medius

If the tensor fasda has been divided and the knee muscle or the upper head of the gluteus maximus
will still not flex beyond 90°-100°, then division of musc]e (usually from denervation) [6]. This is best
the rectus muscle must be done. The rectus muscle tested with a side-]ying abduction test. The patient
can be brought into direct view by again lifting the lies on his or her side with the operated hip up and is
cut edges of the tensor fasda and pladng opposite asked to abduct the ]eg with the knee in extension.
retraction on the vastus lateralis tendon. The rectus If this cannot be done against manual resistance the
muscle can then be grasped and pulled into the abductor musculature grade is poor or fair. We
wound and divided as necessary to allow the knee believe 1 reason this occurs is because of too
to fully flex without resistance (Pig. 4). By re]ease of vigorous a manual sp]itting of the g]uteus maximus

Kocher clamps

Fig. 3. Release of the tensor
fascia. An assistant lifts the
anterior edge of the fascial in- :::
cision with 2 Kocher clamps
whi)e the surgeon retracts the
vastus lateralis with 1 hand
and releases the tensor fascia
and muscle fibers as necessary
to obtain an adequate release.
The release is performed with
electrocautery to minimize
bleeding and is done distal to
the fascial attachment to the
gluteus medius.
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Kocher clamps

Fig. 4. Release of the rectus

femoris. After release of the

tensor, the surgeon reaches

into the wound with the hand

retracting the vastus lateralis

and elevates the rectus muscle

into view with the index and

long fingers. As the assistant

continues to lift the tensor fas-

cia with the Kocher clamps,

the surgeon can now safely

release the rectus muscle as
necessary until the knee can

be flexed beyond 900 with the

hip in extension. Again this is

done with electrocautery to ~

decrease bleeding. ~

muscle that denervates the upper head. We suggest balance of the hip. The abductor stretch will require

that the gluteus maximus muscle must be divided time for adaptation of the gluteus medius muscle to

with an electrocautery device that allows the sur- its correct length; however, patients will feel a

geon to recognize if she or he is near the nerve for minimal leg-length difference during this period of

the upper head of the maximus. adaptation if correct soft tissue balance has been

A second reason for pain after surgery is poor soft performed for the hip. Release of the tensor fascia

tissue balance with contractures of the iliotibial muscle is the most important part of this soft tissue

band, the iliopsoas muscle, the rectus femoris muscle, balance. When the conditions described are present

or the anterior capsule. Pain at the lateral knee is before surgery, the surgeon must tell the patient

common from tightness of the iliotibial band. Pain that his or her leg will feel long after surgery so that

in the anterior knee is usually from tightness of the the patient is not worried that something was done

rectus femoris muscle. If the iliopsoas tendon is tight incorrectly during surgery.

across the anterior acetabulum, the patient can have

groin pain. Lastly, any of these contractures can References
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