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ARTICLE INFO ABSTRACT

Article history: INTRODUCTION: There are few specific reports of late medial instability after total knee arthroplasty (TKA).
Received 10 April 2017 We described two cases of late medial instability of the knee due to hip disease with osteoarthritis or
Received in revised form 21 June 2017 rheumatoid arthritis after TKA, which required revision TKA.
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Available online 29 June 2017 PRESENTATION OF CASES: An 82-year-old woman experienced right femoral neck fracture due to a fall

that required conservative treatment at age 77 years and underwent left TKA at age 80 years. A 68-
year-old woman underwent left TKA at age 54 years, right TKA at age 64 years, and left THA at age
Late medial instability 67 years. Both cases required revision TKA with constrained knee prostheses due to the severe medial
Total knee arthroplasty instability. Hip-knee-ankle (HKA) angle, range of motion (ROM), Knee Society score (KSS) and functional
Constrained prosthesis score (FS) were evaluated pre- and postoperatively. Their respective HKA angle improved from 134° and
155° preoperatively to 184° and 179° postoperatively. KSS improved from —4 and 53 points to 59 and
100 points, respectively. FS improved from —10 and 58 points to 25 and 90 points, respectively. In the
82-year-old woman, ROM did not improve from —10-90° to —20-90°. On the other hand, in the 68-year-
old woman, ROM improved from 0-110° to 0-125°. The late medial instability in the current case report
was partly due to a similar mechanism underlying the long leg arthropathy and coxitis knee caused by
hip joint degeneration.

CONCLUSIONS: Constrained prostheses were applied for both patients, providing moderately good short-

term results.
© 2017 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Keywords:

1. Introduction medial instability of the knee due to hip disease after TKA, which

required revision TKA. Additionally, we discuss the mechanism of

Total knee arthroplasty (TKA) is a procedure that generally late medial instability after TKA.

results in successful outcomes and has a 10-year revision rate
of 6.2% [1]. However, owing to the large number of procedures
routinely performed, this apparently small percentage of failures
constitutes a significant number of patients. It has been reported 21. Case 1
that most common causes for revision surgery include aseptic
loosening, infection and wear [2] while polyethylene wear, compo-
nent loosening, ligament or extensor mechanism attenuation, and
patient factors such as connective tissue disorders or inflammatory
arthritis make up some of the causes of late instability after TKA
[3,4]. Late instability is one of the most common causes of revision
TKA [5-7]; nonetheless, there are very few specific reports of late
medial instability after TKA. Thus, we describe here two cases of late

2. Presentation of cases

An 82-year-old woman was referred to our hospital with pain
in the left knee and right hip. Her knee history began at age 78
years, when she first experienced left knee pain without an appar-
ent cause. She was diagnosed with severe osteoarthritis (OA) of the
left knee and underwent TKA using a cruciate-retaining (CR) design
at age 80 years due to persistent knee pain (Table 1). Her hip his-
tory began atage 77 years, when she had right femoral neck fracture
due to a fall that required conservative treatment. Post-treatment,
the right femoral neck fracture was found to have deformed bony
union with slight externally rotated healing. Subsequently, she was
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Fig. 1. Preoperative radiographs of Case 1 showed a severe valgus deformity of left knee joint, with a hip-knee-ankle angle of 134° (46° valgus).

Fig. 2. In postoperative radiographs of Case 1, a hip-knee-ankle angle had improved to 184° (4° varus) by revision total knee arthroplasty with a hinged prosthesis.

decreased range of motion (ROM) from —10° in extension to 90° the contralateral side. Her Knee Society score (KSS) and functional
in flexion as well as severe medial instability. Preoperative radio- score (FS) were —4 and —10 points, respectively. The late medial
graphs showed severe valgus deformity, with a hip-knee-ankle instability of the knee was developed a year after primary TKA
(HKA) angle of 134° (46° valgus), and chronic patellar fracture of of her left knee. In this case, total hip arthroplasty (THA) at the
which she was unaware (Fig. 1). Her left leg was 3 cm longer than contralateral side was initially performed to resolve the severe hip
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Table1 were performed by the same surgeon, the senior author (T.M.). No
Surgical history. complications were observed in both case descriptions; however,
Case Age Surgery written informed consents were obtained from both patients before
Case 1 30 Left TKA publishing this case report.
Case 2 56 Left TKA
64 Right TKA
67 Left THA

TKA: total knee arthroplasty, THA: total hip arthroplasty.

OA and the leg length discrepancy. After the THA procedure, revi-
sion TKA was then performed. Intraoperative findings suggested
that the late medial instability of the knee was caused by par-
tial tear of the medial collateral ligament and polyethylene insert
wear. The extensor mechanism was repaired using artificial liga-
ment augmentation with partial patellectomy due to failure of the
extensor mechanism caused by pseudarthrosis of the patella. Loos-
ening of the femoral and tibial components was not observed. The
lateral collateral ligament was intact. For this patient, we opted for a
hinged prosthesis (NexGen Rotating Hinge Knee, Zimmer, Warsaw,
Indiana) due to the fixed valgus deformity, severe medial instabil-
ity, and persistent failure of the extensor mechanism even after
repairing it with the artificial ligament. The postoperative hospital
stay for rehabilitation lasted one and a half months, after which she
was discharged with a pick-up walker. The physical or radiographic
examination follow-up timings were 3, 6, 12, and 24 months post-
surgery respectively. Two years after the surgeries, her HKA angle,
KSS and FS improved to 184° (4° varus), 59 points, and 25 points,
respectively, although her ROM had not improved (from —20° in
extension to 90° in flexion) (Fig. 2).

2.2. Case?2

A 68-year-old woman was referred to our hospital with insta-
bility in the left knee. She had been diagnosed with rheumatoid
arthritis (RA) 25 years prior. Her knee history began at age 55 years,
when she first experienced left knee pain. She initially underwent
left TKA using a CR design 12 years prior to presentation for the
current case report. Then she underwent right TKA using a poste-
rior stabilized (PS) design 8 years after the left TKA. Her hip history
began at around 65 years of age, when she first experienced left
hip pain with no apparent cause. She underwent left THA a year
prior to presentation for the current case report (Table 1). Subse-
quently, she did not experience any left knee pain and instability
until 6 months prior to presentation for the current case report.
Physical examination of her left knee revealed slightly decreased
ROM from 0° in extension to 110° in flexion as well as severe
medial instability. Preoperative radiographs showed valgus defor-
mity, with an HKA angle of 155° (25° valgus) (Fig. 3). There was
no difference in the length of her legs. KSS and FS were 53 and
58 points, respectively. Her late medial instability of the left knee
developed slowly for the 12 years following the primary TKA, after
which revision TKA was performed. Intraoperative findings sug-
gested that the medial instability was caused by partial tear of the
medial collateral ligament and polyethylene insert wear. Loosening
of the femoral and tibial components was not observed. The lat-
eral collateral ligament was intact. For this patient, we opted for a
constrained condylar knee prosthesis (NexGen Legacy Constrained
Condylar Knee, Zimmer, Warsaw, Indiana) due to the fixed valgus
deformity and severe medial instability. The postoperative hospi-
tal stay for rehabilitation lasted three weeks, after which she was
discharged with a cane. The physical or radiographic examination
follow-up timings were 3, 6, 12, and 24 months respectively post-
surgery. Two years after the surgeries, her HKA angle, ROM, KSS and
FSimproved to 179° (1° valgus), from 0° in extension to 125° in flex-
ion, 100 points, and 90 points, respectively (Fig. 4). Both surgeries

3. Discussion

The most important finding in the current case report was the
late medial instability after TKA, which occurred following hip
disease and could be treated with revision TKA using hinged or
constrained prostheses.

It has been reported that common causes of TKA failure include
infection, instability, stiffness, and polyethylene wear [8-10]. The
instability after TKA could also be caused by polyethylene wear,
component loosening, ligament or extensor mechanism attenua-
tion, as well as patient factors (e.g. connective tissue disorders or
inflammatory arthritis) [3,4]. Late medial instability of the knee
after primary TKA is relatively rare among the causes of revision
TKA.

In both case descriptions of the current case report, the hip joint
developed OA or RA changes prior to the development of the knee
disorder. Previous studies have reported clinical knee conditions
such as long leg arthropathy and coxitis knee. Long leg arthropathy
is a degenerative joint disease that develops, after several years, in
the hip and/or knee of the longer legs of people with unequal leg
lengths. The knee of the longer leg is particularly prone to earlier
and more severe damage. This pattern is exemplified in the case
descriptions of varied etiology described here, including arthri-
tis and arthrosis [11]. Coxitis knee is a severe disorder of the hip
joint that leads to secondary osteoarthritis of the contralateral or
ipsilateral knee joint. Generally, the femur rotates internally at the
time of heel contact with the ground. However, the femur is unable
to rotate after hip arthrodesis or contracture, leading to excessive
stress on the contralateral or the ipsilateral knee joint, eventually
resulting in valgus or varus knee deformity [12,13]. The late medial
instability after TKA in the current case report was partially due to
the same mechanism as the long leg arthropathy or coxitis knee,
which was caused by degenerative hip joint changes.

The treatment options for late medial instability of the
knee were reported to include the use of constrained or
unconstrained prostheses, ligamentous reconstruction, and aug-
mentation [14-16]|. However, there is no consensus on the
management of medial instability of the knee following TKA. Sev-
eral studies have reported successful management of the medial
collateral ligament disruptions with either repair, augmentation or
the use of unconstrained implant [15,16]. Although it was reported
that the use of increased constraint enhances coronal stability in
cases of medial collateral ligament laxity or incompetence [17-19],
italsoresulted in increased stress on the implant-cement as well as
implant-bone interfaces, which led to loosening [17,18,20]. There-
fore, the use of constraints in routine primary TKA is inappropriate.
However, a hinged prosthesis was used in Case 1 mainly due to fail-
ure of the extensor mechanism even after artificial ligament repair.
Although the use of a hinged prosthesis in Case 2 was appropriate
due to the severe medial instability, the loosening of the com-
ponent was thought to have occurred in the early postoperative
stage because of her weak bone quality. Therefore, the constrained
condylar knee prosthesis was used in Case 2.

In the present study, we evaluated outcomes of patients with
KSS and FS. These scoring systems are knee joint specific ques-
tionnaires originally developed and validated in 1989 for use in
assessing the outcome of TKA [21]. KSS (0-100 points) is divided
into pain (0-50 points) and a knee score that assesses range of
motion, stability, and alignment (0-50 points). FS (0-100 points) is
based on walking distance (0-50 points) and ability to climb stairs
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Fig. 4. In postoperative radiographs of Case 2, a hip-knee-ankle angle had improved to 179° (1° valgus) by revision total knee arthroplasty with a constrained condylar knee

prosthesis.

(0-50 points) with deductions for use of a gait aid (0-20 points).
KSS includes range of motion and alignment measurements, and
this may partially contribute to its popularity. Accurate coronal
alignment of the knee implant is important for implant survival
and function outcomes in TKA [22], and ROM is an important factor
for many activities of daily living [23]. Both KSS and FS improved
from preoperative to postoperative in both cases in current study.
However, further long-term follow-up is needed. The present work
has been reported in line with the SCARE criteria [24].

4. Conclusions

Late medial instability of the knee after primary TKA is a rel-
atively rare cause of revision TKA. We observed two cases of late
medial instability after TKA. This was partly due to a similar mech-
anism as that of long leg arthropathy or coxitis knee, caused by
degenerative hip joint changes. There is no consensus on the man-
agement of medial instability of the knee following TKA. However,
constrained prostheses were applied in the cases of fixed valgus
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deformity, severe medial instability or failure of the extensor mech-
anism of the knee, leading to relatively good short-term results in
the current case report.
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