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Femoroacetabular impingement after the femoral neck fracture

healed in a nonanatomical position

Femoroacetabularni impingement usled neanatomskog zarastanja kod preloma

vrata butne kosti
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Abstract

Introduction. Femoroacetabular impingement is the result of the
pathological conditions in the osseous acetabulum and/or the
proximal femur. One of its causes is a non-anatomically healed
femoral neck fracture. Case report. A male, aged 51, with a sub-
capital left femoral neck fracture was treated conservatively. The
fracture healed 9 months later and although the patient was walk-
ing on crutches he suffered from pain in the left groin. The X-ray
images showed the valgus and the retroposition of the left femoral
head. The patient was operated on and intraoperatively the thick-
ness and a bone prominence in the anterosuperior femoral neck
area in the line of the previous fracture were found, which was
pressing and spreading beneath the acetabular Zbrum, thus squeez-
ing the acetabular cartilage. The /abrum lesion which was found was
the result of the mechanical pressure of the existing femoral neck
deformity during the hip movements. Irretrievably damaged part
of the /abrmm was tresected and the anterosuperior femoral head-
neck osteochondroplasty was done. One year after the surgety, the
patient had no pain, he walked without limping, the impingement
test was negative, the radiological parameters were adjusted and
there were no signs of the avascular necrosis of the femoral head.
Conclusion. The femoral neck fracture should be treated ade-
quately with the full anatomical position and the proper internal
fixation. If the deformity occurs as the result of a treatment, it
should be removed as soon as possible to prevent the osteoarthri-
tis of the hip.

Key words:
hip fractures; pain; femoroacetabular impingement;
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Apstrakt

Uvod. Femoroacetabularni poremecaj je rezultat patoloskih
stanja u acetabulumu i/ili proksimalnom femuru. Jedan od
njegovih uzroka je i ne-anatomski zarastao prelom vrata
femura. Prikaz bolestnika. Muskarac, star 51 godinu, sa
subkapitalnim prelomom vrata leve butne kosti, lecen je
konzervativno. Prelom je zarastao tek devet meseci kasnije.
Pacijent je hodao na Stakama i patio od bolova u predelu
levog zgloba kuka. Rendgenske slike pokazale su valgus i
retropoziciju leve femoralne glave. Pacijent je bio operisan i
intraoperativno je nadeno zadebljanje u anterosuperiornom
delu vrata butne kosti u nivou linije prethodne frakture.
Ovo zadebljanje vrsilo je pristisak i destrukciju acetabularne
hrskavice i labruma. Lezija labruma koja je bila pronadena,
bila je rezultat mehanic¢kog pritiska postojeéeg deformiteta
vratnog dela femura tokom kretanja kuka. Nepovratno
osteCeni deo labrum-a je resecitan i wuradena je
osteohondroplastika anterosuperiorne femoralne glave i
vrata. Godinu dana nakon operacije, pacijent je bio bez
bolova, hodao je bez hramanja, a impingement test bio je
negativan. Radioloski parametri bili su popravljeni i nije bilo
znakova avaskularne nekroze femoralne glave. Zakljucak.
Frakturu vrata butne kosti treba adekvatno leciti punom
anatomskom  repozicijom i pravilnom unutrasnjom
fiksacijom. Ako se deformacija javlja kao rezultat lecenja,
treba je ukloniti $§to je pre moguée kako bi se sprecio
osteoartritis kuka.

Kljucne reci:
kuk, prelomi; bol; femoroacetabularni sudar; kuk,
zglob; ortopedske procedure; lecenje, ishod.

Introduction

Femoroacetabular impingement (FAI) is the cause of
the hip pain in young adults and is a potential cause of a hip

arthrosis development *°. The minimal bone changes of the
proximal femur and/or acetabulum combined with FAI as a
pathophysiological mechanism, lead to an early labrum le-
sion and adjacent cartilage. FAI represents a margina con-
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flict of the atered bone morphology between the rim of the
acetabulum and the proximal femur of the hips * **. Flexion,
internal rotation and the adduction of the hip provokes the
unnatural contact between the femoral head-neck junction in
the aspect of the asphericity with the anterosuperior upper
rim of the acetabulum.

Two basic mechanisms of FAI have been described:
cam impingement and pincer impingement, with a mixed
type which combines the previous two. The cam impinge-
ment appears in younger, more often male adults and is the
result of morphological, bone changes at the proximal femur,
at the femoral head-neck junction in the form of a bone thic-
kening or a cam, with the aspherical configuration of this
junction. These changes, depending on the author who de-
scribed it, were called “pistol grip” * or “tilt" deformity of
the proximal femur °. Such changes can be seen in, slipped
capital femoral epiphysis **°, Legg-Calve-Perthes disea
se™® " avascular necrosis of the femoral head *® and non-
anatomically healed femoral neck fractures ** %,

During the flexion, the adduction and the internal rota-
tion in the hip, anterosuperior, pathologically atered part of
the femora head- neck junction, spreads beneath the aceta-
bular labrum, thus squeezing the labrum adjacent articular
cartilage, while the labrum itself, initialy, remains intact.
Consequently separation of the acetabular cartilage from the
labrum and subchondral bone occurs. Acetabular cartilage is
irretrievably damaged, separating from the subchondral bone
and the adjacent labrum, which leads to the degenerative
changes of the hip * 2 . Due to the fact that the labrum le-
sion occurs last, and the labrum is richly innervated, the
groin pain intensifies in the developed stages of the disease
appears 2 which is the reason why the cam FAI is malignant
morfotype of the disease.

We presented a relatively rare form of a cam FAl,
which is the result of a non-anatomically healed femora
neck fracture and also the results of the surgical treatment of
the hip changes induced by trauma.

Case report

A male, aged 51, was hurt in July, 2009. Radiological
finding was as follows: subcapital left femoral neck fracture
with the dislocation of the femoral head in abduction. The
patient was treated conservatively. The patient complained of
a severe and constant pain in the left groin, the after conser-
vative treatment was compleated, he could not walk without
crutches and he was limping when walking. Nine months af-
ter the injury, physical examination of the patient confirmed
limping on the left leg, slightly positive Trendelenburg's sign
on the left leg and the limited motion in the hip joint: flexion
up to 80°, internal rotation 20°, externa rotation 45°, abduc-
tion is 40° and adduction up to 10°. The impingement test *
was positive in the range of 40-80° of the flexion. The clini-
cal findings were graded according to the Western Ontario
and McMaster Universities Osteoarthritis Index (WO-
MAC) #, and it was 76.

Radiological findings showed the healed subcapital fe-
moral neck fracture without necrosis of the femoral head.
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The anteroposterior (AP) X-ray images of the hips (Figure 1)
showed the value of collocapital diaphyseal angles (CCD) at
the healthy right hip of 135° and at the injured, left hip 149°
that was in favour of healing the femoral neck in abduction,
i.e., valgus position of 19° . Tonnis angle %, had the value
of 0° on both sides, the value of Wiberg angle %, on the right
hip was 43°, and on the injured, left hip, it was 38°. The va-
lue of the alpha angle, as the parameter of the femoral head
convexity, as seen on the AP X-ray images of the hips, mea-
sured by the Notzly method %, on the right hip was 47°, and
on the left hip was 57°. On the Dunn-Rippstein Mdller lateral
X-ray images, on the right hip, the alfa angle was 40° and on
the left hip 73°, with the evident retroposition of the femoral
head on the injured hip in relation to the healthy hip, with the
disparity of 33° (Figure 2). The head of the femora bone is
not located centraly on the femoral neck, but it is located
back and upwards. We measured the angle between the head
of the femoral bone and its neck — the gama angle or collo-
capital angle %. Its normal value is -1° < gama < 2°; in our
patient the gama angle was 5° (Figures 3 and 4).

The open surgical procedure, so-called trochanteric ma-
jor flip osteotomy approach * ¥, was performed in May
2010 under spinal anesthesia, 9 months after the hip injury.
After the anterior “Z” capsulotomy, the controlled anterior
surgical dislocation of the hip was performed.

Fig. 1 — Standardized anteroposterior
radiographic image of the hips. Left: femoral bone neck
fracture healed in abduction.

Fig. 2 — Standardized Dunn-Rippstein-Miiller radio-
graphic image of the hips. Left hip: femoral bone neck
fracture healed in retroposition of the femoral head.
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Fig. 3 — Femoral head axis (1) — AB, the line that
connects upper and lower edge of the femoral bone
neck on anteroposterior (AP) radiographic images
of the hip, and front and rear edge of the neck on
Dunn90°. M, the central point of the AB line. O, the
center of femoral head rotation. OM is a line that
represents the axis of femoral bone neck (axis 1) — it
depends on the position of the femoral bone head
center.

r~ 5
Fig. 4 — Femoral head axis represented by two
parallel lines (p) — AB, the line drawn on the
narrowest part of the femoral bone neck. CD, the
line drawn 3—4 mm medially from the line AB.
M, the central point of the AB line. N, the central
point of the CD line. MN, the line that represents
the axis of the medial third of the femoral bone
neck, the position of which does not depend on
the center of femoral head rotation. Axes 1 and p
overlap (1 =p) when the head of the femur is
located centrally on the neck. Gama angle is
collo-capital angle of the femoral head created by
1 and p axes, the basic value in the pilot study of
healthy hips is -1° < gama < 2°. In the case of our
patient the angle gama is 5°.

Intraoperatively, in the anterosuperior femoral neck re-
gion, the femoral neck bone prominence in the shape of a
cam was noticed (Figure 5). This prominence, i.e., cam, was
osteotomized, taking into consideration that the size of the
resection of the neck does not exceed 30% of its thickness

% (Figure 6). A resection osteoplasty of the impinging site on
the neck-haed junction was performed to improve femoroa-
cetabular offset. In the upper anterosuperior part of the ace-
tabulum, ranging from 12-17 hours * *, the separation and
serious damage of the labrum from its ledge was noticed.
With no possibility of its refixation, the partial resection of
the labrum was conducted. The reposition of the hip was per-
formed, the joint capsule reconstructed and a mgjor trochan-
ter was fixed.

On the first postoperative day, active exercises in bed
started and walking on the crutches was allowed from the se-
cond day with a touch down on the tip toes of the operated
leg for 6 weeks after the surgery.

One year after the surgery, we found: the absence of the
hip pain, walking without crutches and no limping, Trende-
lenburg sign negative, the impingement test also negative,
the hip flexion was 90°, the internal rotation 15° and the ot-
her movements of the hip were within the normal range, and
WOMAC scorewas 94.

Fig. 5 — Intraoperative images: up — the cam
deformity of femoral head and neck juncture
impacts acetabular labrum; down — elevated and
damaged acetabular labrum.
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Fig. 6 — Intraoperative images: up — osteo-
chondroplastica of the cam deformity of
femoral head and neck juncture; down — the
corrected cam deformity on the front side of
head and neck of the femoral bone.

Postoperative Dunn-Rippstein-Mller profile X-rays
images of the hip showed the reduction of the alfa angle va-
lues of the injured hip, from 73° to 50°, while on the AP X-
rays the value of alpha angle was reduced from 57° to 52°,
and the value of gama angle was reduced from 5° to 1° (Fi-
gure 7).Trochanter osteotomy of the femur,was healed, the
femoral head was clearly contoured, without bone cysts and
with no signs of the avascular necrosis development et hete-
rotopic ossification.

_

Fig. 7 — Postoperative Dunn-Rippstein-Miiller radio-
graphic image of the hip.
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Discussion

There are few papers in the literature dealing with sur-
gica correction of the deformity at the femoral head-neck
junction after femoral neck fractures healed in a nonanatomi-
cal position *® . Thus Eijer et a. ™ in their paper, presented
the treatment of 9 patients using the open surgical method,
whereas all the other authors * % ** % %" presented in their pa-
pers the surgical treatment of the non-traumatic cam FAI
form in patients with the pathological substrate at the femo-
ral head-neck junction.

Dislocated fractures of the femoral neck, as a routine,
are treated by the partial or the total hip replacement, and, in
younger adults, the open reduction and internal fixation of
the neck fracture are recommended. Only a few patients,
with nondislocated femoral neck fractures are treated
conservatively. In this presented case, dislocation of the fe-
moral head in relation to the femoral neck was not noticed,
and the treatment was conservatively completed. The
patient's persistent symptoms and the subsequent clinical and
radiographic examinations showed the presence of the bone
prominence, i.e., cam in the anterosuperior region of the fe-
moral neck in the area of the former fracture which led to the
conclusion that it was very rare, trauma provoked form of the
femoroacetabular impingement. The cam deformity is a con-
sequence of osteogenesis on the place of femoral neck frac-
ture. The dislocation of the femoral head caused an irritation
and made place for excessive callus formation in the shape of
the cam deformity, which damaged the cartilage and hip joint
labrum with its presence, causing pain and limping. In this
manner the femoral head kept the dislocated position.

In these malposition, the head-neck junction comes in
contact with the acetabular rim of flexing the hip within
normal range, especially when the leg rotated internally. The
resulting sensation of pain may be caused by shear or com-
pression of the acetabular labrum, which is known to carry
proprioceptive and nociceptive nerve fibres similar to the
knee meniscus %,

Preoperative, subjective and objective symptoms of the pa-
tient were reduced and radiogrephic parameters showed,
postoperatively that the values of the injured hip were brought to
alevel that approximated the values of the healthy hip. The re-
duction of alpha and gama angles to the normal values confirms
the success of the surgical procedure, i.e., it confirms the suffici-
ent extent of osteochondroplastica. Intraoperatively, these angles
can be radiologicaly measured and adequately corrected, wit-
hout relying on uncontrolled resection that can sometimes be in-
sufficient. The values of these angles confirm the correct anato-
mica relaion between femora head and neck and the absence
of the cam deformity, causing the femord neck axes p and | to
overlap. Thereby, the factors of pain and further hip joint labrum
and cartilage damage are removed.

Using this procedure we created almost normal hip
anatomy. Therefore, we believe that applied surgical techni-
gue and the approach to the treatment, are of the great impor-
tance in the treatment of the traumarinduced femoroacetabu-
lar impingement in symptomatic patients with the femoral
neck fractures healed in a non-anatomical position.
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Conclusion

The best prevention of this form of the impingement is

based on the proper and immediate surgical treatment of the

10.

11.

12.

13.

14.

15.

femoral neck fracture. Early surgical treatment of this form
of the impingement is essential to prevent further degenera-
tion and osteoarthritis of the hip.
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