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In the article by Sonekatsu M et al. entitled “Total Hip Arthroplasty for Patients with Residual Poliomyelitis at
a Mean Eight Years of Follow-up”, which appeared in the February 2018 issue, Vol.72, No.1, pp17-22, following
corrections should be listed.

Editorial Office sincerely apologizes for making mistakes in the previous galley proof, therefore republish a cor-
rected version.

1. Abstract. Line 6 (p=0.028)
Error:
the Japanese Orthopedic Association (JOA) hip rating 3. Table 1. Line 1
score, Error:
Correction: Preoperative JOA, Postoperative JOA

the Japanese Orthopaedic Association (JOA) hip score, ~ Correction:
Preoperative JOA hip score, Postoperative JOA hip
2. Abstract. Line 9-10 score
Error:
JOA hip rating score improved significantly from the 4. Table 1. Last line
mean of 45 preoperatively to 78 at the last follow-up  Error:

(p=0.0313) JOA, the Japanese Orthopaedic Association hip rating
Correction: score.

JOA hip score improved significantly from the mean of ~ Correction:

42.8 preoperatively to 78.8 at the last follow-up JOA, the Japanese Orthopaedic Association.
5. Table 3
Error:

Table 3  The patients’ preoperative and postoperative parameters

JOA hip score

Variable Pain ROM Gait ability ADL LLD (cm)
Total

Preoperative 454+16.4 15+12.6 14.4+34 57+19 10.3+3.9 1.2+1.0

Postoperative 77.7+6.8 39.3+1.9 15.6+3.7 9.7+52 13.1+£1.1 —0.3+1.1

p value 0.0313* 0.0625 0.5 0.125 0.125 0.0313*

The data are expressed as the mean £ SD. ROM, range of motion; ADL, activities of daily living; LLD, leg length discrepancy.
*Significant difference.

Correction:
Table 3  The patients’ preoperative and postoperative parameters

JOA hip score

Variable Total Pain ROM Gait ability ADL LLD (cm)
Preoperative 42.8+16.3 1254117 142437 58420 103+43 12410
Postoperative 78.8+6.6 39.1+2.0 15.8+4.0 105452 13.3+1.0 —0.3+1.1
p value 0.028* 0.034* 0.416 0.059 0.059 0.028*

The data are expressed as the mean = SD. JOA, Japanese Orthopaedic Association; ROM, range of motion; ADL, activities of daily
living; LLD, leg length discrepancy. *p <0.05.
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6. page 19. Line 1, left column
Error:

Association (JOA) Hip Score.
Correction

Association (JOA) hip score.

7. page 19. Line 3-8, right column

Error:
improved significantly from 45.4 + 16.4 preoperatively
to 77.7 £ 6.8 postoperatively (p <0.01). Although each
of the JOA score subcategories (pain, ROM, gait abil-
ity & ADL) did not improve significantly, the pain
subscale scores of the five patients improved by more
than twofold. The LLD decreased from 1.2+1.0 to
~0.3+1.1 cm (p<0.01).

Correction:
improved significantly from 42.8 +16.3 preoperatively
to 78.8+6.6 postoperatively (p<0.05). In subcatego-
ries, the pain subscale score has significantly improved,
although the others (ROM, gait ability, and ADL) also
had a tendency to increase. The LLD decreased from
1.2+1.0to -0.3+1.1 cm (p<0.05).

8. page 20. Fig.2 legends
Error:

Representative paralytic-side
Correction:

Representative non paralytic-side

9. Table 4. Variables
Error:

Preoperative JOA
Correction:

Preoperative JOA hip score
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10. Table 4. bottom line

Error:
The data are mean + SD. ROM, range of motion;
ADL, activities of daily living; LLD, leg length dis-
crepancy.
The data are mean = SD. BMI, body mass index;
JOA, Japanese Orthopaedic Association; ROM, range
of motion; ADL, activities of daily living; LLD, leg
length discrepancy.

11. page 21. Line 5-9, left column

Error:
the paralytic side and four on the nonparalyzed limb-
side. We used the same cementless prosthesis in all
cases. The JOA hip score was significantly improved
following THA, and there have been no complications
related to the surgery thus far.

Correction:
the paralytic side and 4 on the nonparalyzed limbside.
We used the same cementless prosthesis in all cases.
The JOA hip score (especially the pain subscale) and
LLD were significantly improved following THA, and
there have been no complications related to the sur-
gery thus far.
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In patients with poliomyelitis, degenerative arthritis of the hip may be encountered in the paralytic or normal
contralateral limb because of leg length discrepancy, pelvic obliquity, or severe deformities of the affected hip.
Although total hip arthroplasty (THA) is one of the most common orthopedic procedures, there are few reports
of THA in adult patients with residual poliomyelitis. From March 2001 to January 2011, 5 patients with resid-
ual poliomyelitis (6 hips) underwent THA using uncemented implants at our hospital. We retrospectively eval-
uated the Japanese Orthopaedic Association (JOA) hip score, complications, and radiographs. All five
patients’ follow-up information was available: 4.5 years minimum, 8.4 years average, range 4.5-15 years.
Surgery was done at the same side of the paralytic limb in 2 hips and contralateral to the paralytic limb in four
hips. All patients had pain relief and improvement in function; JOA hip score improved significantly from the
mean of 42.8 preoperatively to 78.8 at the last follow-up (p=0.028). There was no loosening or osteolysis in this
series, and no cases of dislocation, infection or nerve palsy. These findings can contribute to decisions regard-

ing treatment for arthritic hips in adults with residual poliomyelitis.

Key words: total hip arthroplasty, poliomyelitis, residual, neuromuscular disease, complication

oliomyelitis is an acute-infection disease caused

by a group of neurotrophic viruses. The viruses
have a special affinity for the spinal anterior horn cells
and certain motor nuclei of the brain stem, and the
infection triggers asymmetrical flaccid-type paralysis in
approx. 1% of the cases. Although widespread vacci-
nation has dramatically reduced the number of polio-
myelitis patients [1,2], individuals who have developed
permanent paralysis from poliomyelitis often have
deformities of the foot and ankle, upper extremities,
and degenerative arthritis of the weight-bearing joints of
either the paralyzed or nonparalyzed extremity [3,4].
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E-mail : sonohata@cc.saga-u.ac.jp (M. Sonohata)

Some researchers have asserted that the joints in the
paralytic limb are protected from the development of
osteoarthritis in patients with residual poliomyelitis,
perhaps due to a reduction in the forces across the joint
[5]. However, in general, the frequency of hip impair-
ment during the evolution of neuromuscular diseases
depends on the intensity and spread of the palsy [6]. In
contrast, although it is thought that the almost-normal
contralateral hips of poliomyelitis patients are largely
protected from osteoarthritis because these patients
may be less active due to the sequelae of this condition,
degenerative arthritis in a previously normal contralat-
eral hip can be caused by a leg length discrepancy, pel-
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vic obliquity, or severe deformities of the affected hip
[7-9]. Therefore, an arthritic hip may be encountered
in either the paralytic or normal contralateral limb.

It is expected that performing total hip arthroplasty
(THA) in paralytic patients carries a risk of postopera-
tive complications such as dislocation or component
loosening resulting from paralysis of the lower limb
muscle. However, THA in patients with residual polio-
myelitis has not been widely reported. We have been
able to identify only 20 THA surgeries in 20 cases of
patients with residual poliomyelitis, in 6 reports [6,7,
10-13]. We herein report our case series of THA for
patients with residual poliomyelitis, to describe the
postoperative results in both paralytic-side THA and
contralateral nonparalyzed-side THA.

Our study protocol adhered to the ethical guidelines
of the 1975 Declaration of Helsinki, and the institu-
tional review board of Saga University Hospital approved
the study design (Reference no.: 2015-09-04).

Patients and Methods

From March 2001 to January 2011, seven hips in six
patients with residual poliomyelitis underwent THA at
our hospital. One patient (1 hip) who had a follow-up
of <3 years was excluded. Ultimately, we retrospec-
tively analyzed 6 hips in 5 patients (4 women and 1
man). The average age of the patients at the time of
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surgery was 54.7 (49-63) years old. The mean follow-up
duration was 8.4 (4.5-15) years. THA was performed
on the paralytic side in one patient, on the nonpara-
lyzed side in 3 patients, and on both sides in the
remaining patient. Two patients had undergone foot
arthrodesis, one patient had Achilles tendon lengthen-
ing, and one patient had undergone some type of sur-
gery on the ankle and some type of osteotomy on the
hip joint during adolescence (details were unavailable)
(Table 1). Preoperative radiographic measurements are
shown in Table 2. There were no significant differences
between the paralytic side and contralateral side data.

The indications for the procedure were severe hip
pain and/or considerable difficulty walking and per-
forming daily activities due to hip disease. All opera-
tions were performed by two highly experienced hip
surgeons at our hospital under spinal anesthesia. We
chose the posterolateral approach in all six THA surger-
ies. The operations were performed using a cementless
femoral component (PerFix-HA collared STD stem,
neck-shaft angle 135°; Kyocera, Kyoto, Japan) with a
26- or 28-mm zirconia ball and an AMS-HA acetabular
shell with a cross-linked ultra-high-molecular-weight
polyethylene elevated liner (Kyocera, Kyoto, Japan).
The patients were allowed to stand and walk with full
weight-bearing after removal of the drain, usually 2
days after the operation.

All hips were evaluated using the Japanese Ortho-

Table 1 Demographic details of patients
) Sex/age Follow-up . . Operative  Preoperative  Postoperative
Pe;]tl)ent a (kBylnlwz) duration Side Prior surgery Pﬁ_oge(fntq';’e t(i)nagr?r;l?nr; Blood JOA JOA
’ surgery € (years) loss (g) hip score hip score
1 F/60 247 15 Contralateral oot arthrodesis 0.1 40 636 40 75
on the paralytic limb
Achilles tendon
2 F/52 38.1 10 Paralytic lengthening 0.7 35 549 41 71
on the paralytic limb
Achilles tendon
3 F/55 23.5 4.5 Contralateral lengthening 2.6 38 280 37 84
on the paralytic limb
4 F/49 229 8 Contralateral None 0.3 39 430 22 75
Some type of surgery
. on the ankle
4 F/49 22.9 7.7 Paralytic Some type of hip 1.2 54 230 45 89
osteotomy
5 M/63 19.8 5 Contralateral None 2.3 43 380 72 79

BMI, body mass index; LLD, leg length discrepancy; JOA, the Japanese Orthopaedic Association.
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Table 2  Preoperative radiographic measurements
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Patient CE apglg Contralateral side Sharplangle Contralateral side Neck-shgft e}ngle Contralateral side  Operation side
number paralytic side paralytic side paralytic side
1 0 36 53 37 157 141 Contralateral
2 14 25 48 46 158 143 Paralytic
3 12 18 45 43 152 139 Contralateral
4 49 21 52 40 122 133 Both
5 8* —14 38* 52 153* 147 Contralateral
average 16.6 17.2 47.2 43.6 148.4 140.6
p value 1.0 0.375 0.1875
* After hip osteotomy. p values refer to the comparison of the paralytic side and contralateral side.
Table 3  The patients’ preoperative and postoperative parameters

. JOA hip score
Variable Total Pain ROM Gait ability ADL LLD (em)
Preoperative 42.8+16.3 125+ 11.7 142 +3.7 58+2.0 10.3+4.3 1.2+1.0
Postoperative 78.8+6.6 39.1+20 15.8+4.0 10.5+5.2 13.3+1.0 —0.3+11
p value 0.028* 0.034* 0.416 0.059 0.059 0.028*

The data are expressed as the mean + SD. JOA, Japanese Orthopaedic Association; ROM, range of motion; ADL, activities of daily

living; LLD, leg length discrepancy. *p < 0.05.

paedic Association (JOA) hip score. The JOA hip score
is comprised of 4 subcategories, with 100 points as full
marks: pain (40 points), range of motion (ROM) (20
points), walking ability (20 points), and activities of
daily living (ADLs) (20 points). Routine radiographic
examinations included anteroposterior and frog-leg
lateral radiograph. Leg length discrepancy (LLD) was
measured from the tear drop to the top of the minor
trochanter. Radiographic acetabular cup anteversion
was calculated in accordance with the method of
Widmer [14]. The components were evaluated at the
most recent follow-up assessment for evidence of loos-
ening, in accord with the method reported by Dorr et
al. in the acetabulum [15] and Kim et al. in the femur
[16]. The stability of the acetabular and femoral com-
ponents was evaluated at the most recent follow-up
assessment by the method reported by McPherson et al.
[17-19].

All numerical data are expressed as mean + standard
deviation (SD). Wilcoxon’s signed-rank test was used
for statistical comparisons, and the criterion for statis-
tical significance was p<0.05. All of the statistical anal-
yses were performed with JMP pro 12 software (SAS
Institute Japan, Tokyo, Japan).

Results

As shown in Table 3, the average JOA hip score
improved significantly from 42.8+16.3 preoperatively
to 78.8 + 6.6 postoperatively (p <0.05). In subcategories,
the pain subscale score has significantly improved,
although the others (ROM, gait ability, and ADL) also
had a tendency to increase. The LLD decreased from
1.2+1.0to 0.3+ 1.1 cm (p<0.05).

None of the 6 hips showed radiographic signs of
osteolysis, and there was no loosening of any compo-
nents on the paralytic side or nonparalytic contralateral
side (Figs.1,2). The average cup abduction angle was
41.87°+7.87°, and the cup anteversion was 13.37°£8.7°.
We did not observe any complications related to the
surgery. There was no dislocation, deep infection, or
nerve palsy at the latest follow-up. The data of the par-
alytic and nonparalytic contralateral hips are compared
in Table 4. There were no obvious trends between the
groups, although we could not perform a statistical
analysis of the differences between the 2 groups because
of the small number of patients.
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Fig. 1 Representative paralytic-side THA
case (Patient 2). A, Preoperative AP radio-
graph; B, Postoperative (10 years) AP
radiograph.

Fig. 2  Representative non paralytic-side
THA case (Patient 3). A, Preoperative AP
radiograph; B, Postoperative (4.5 years)
AP radiograph.

Table 4  Comparison of demographics and results between paralytic-side THA and contralateral nonparalyzed-side THA

Variables Operation on Operation on
paralytic side (n=2) contralateral side (n=14)
Average age (years) 50.5+2.1 56.8 £ 6.1
BMI (kg/m?) 30.5+10.8 22.7+2.1
Follow-up duration (years) 8.9+1.6 8.1+4.8
Operation time (min) 445+134 40.0+22
Operative blood loss (g) 389.5+225.6 431.5+149.9
Preoperative JOA hip score 43.0+28 42.8+21.0
pain 10.0£0.0 13.8+14.9
ROM 13.5+35 145+42
Gait ability 75+35 5.0+0.0
ADL 120+2.8 95+5.0
Postoperative JOA hip score 80.0 £12.7 78.3+43
pain 40.0+£0.0 38.8+25
ROM 17.0+4.2 15.3+44
Gait ability 10.0+7.1 10.8+54
ADL 13.0+14 135+1.0
Preoperative LLD (cm) 1.0+£04 1.3+13
Postoperative LLD (cm) —-08+11 0+1.2
Inclination of cup (° ) 455+0.7 40.0+9.3
Anteversion of cup (° ) 9.0+6.5 154 +£9.7
Cup size (mm) 48.0+28 49.0+26
Ball size (mm) 27.0+14 285+25
Stem distal size (mm) 12.0+0.0 11.8+1.3

The data are mean = SD. BMI, body mass index; JOA, Japanese Orthopaedic Association; ROM, range of motion; ADL, activities of
daily living; LLD, leg length discrepancy.
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Table 5 Literature review of hip arthroplasty in patients with poliomyelitis
Number of hips . Follow-up . Complication

Study (cases) Side duration (years) Pain (number of hips)
Cameron 1995 [10] 1(1) Paralytic 3 Free No
Wicart 1999 [6] 2(2) Paralytic 5 Free Anterior dislocation (1)
Cabanela 2000 [7] 5 (5) Nonparalyzed 2-8 No

L . Dissociation of the femoral
Spinnickie 2007 [11] 1(1) Paralytic <1 head and trunnion
Laguna 2008 [12] 1(1) Paralytic 3.8 Free No
Yoon 2014 [13] 10 (10) 4 Paralytic 7 Improved Anterior dislocation (1)

6 Nonparalyzed P
2 Paralytic
Current study 6 (5) 4 Nonparalyzed 8.4 Improved No
Discussion THA reliably eliminates pain, increases ROM, and

There are few studies regarding THA in patients with
residual poliomyelitis (Table 5). Here we have presented
our findings from the mid-term follow-up of six THA
surgeries in patients with residual poliomyelitis: 2 on
the paralytic side and 4 on the nonparalyzed limb side.
We used the same cementless prosthesis in all cases.
The JOA hip score (especially the pain subscale) and
LLD were significantly improved following THA, and
there have been no complications related to the surgery
thus far.

Generally, patients with poliomyelitis are at risk of
having an acquired hip deformity caused by flaccid
paralysis and the resulting muscular imbalance. A hip
affected by poliomyelitis often has a dysplastic acetabu-
lum and neck-shaft angle. This can result in a painful
hip and can limit sitting, standing, and walking due to
decreased muscle tone [7], leg length discrepancy, pel-
vic obliquity and so on [4]. When the gluteus maximus
and medius muscles are paralyzed and the hip flexor
and adductor strengths are normal, eventual luxation of
the hip is almost unpreventable [20]. In addition, the
patients often have deformities of the foot and ankle,
the upper extremity in the paralyzed extremity, and
degenerative arthritis due to excessive weight-bearing in
the nonparalyzed extremity [3,4]. Therefore, in patients
with residual poliomyelitis, the hip joints of both the
paralytic and nonparalytic sides may require treatment
for severe hip pain and/or considerable difficulty walk-
ing.

restores functions in the general population with
arthrosis [21,22]. It is reported that low muscle tone-
caused dislocation is the greatest problem for paralyt-
ic-side THA in poliomyelitis patients [6,23]. Thus,
when we began performing THA in patients with polio-
myelitis in 2001, there was concern about the indica-
tion of THA for degenerative arthritis of the paralytic
hip in residual poliomyelitis patients, as their limbs do
not support excessive loads. Surgery by the standard
THA method described above was successful in achiev-
ing pain relief. We observed no complications such as
dislocation, infection, or loosening of implants through
the latest follow-up. We thus consider THA a viable
option that can promise substantial benefit for residual
poliomyelitis patients with hip pain.

Several limitations associated with the present study
warrant mention. First, the postoperative evaluation
was done only by JOA hip score and radiographic mea-
surement. This may be insufficient, as many surgeons
may want to obtain additional data regarding the man-
ual muscle test (MMT), Harris Hip Score, and/or
patient satisfaction. Second, the length of the follow-up
period was not uniform for all patients. However, the
follow-up minimum was 4.5 years (max. 15 years), and
the average follow-up was 8.4 years. This length of fol-
low-up allowed us to determine the mid-term survivor-
ship in this population. Third, the number of patients
was small, but we consider this an unavoidable limita-
tion because patients with residual poliomyelitis are
rare.
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In summary, we have reported the mid-term results
of THA for 5 residual poliomyelitis patients. The
patients are making satisfactory progress, and these
results have encouraged us to continue performing
THA for residual poliomyelitis patients. Additional case
reports and long-term follow-up are needed.

Acknowledgments. We thank Dr. T. Hotokebuchi and Dr. M. Yoshida
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