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The objective of this research was to compare ambulatory ability after low-angle compression hip screw
fixation (135°CHS) and high-angle CHS fixation (150°CHS) used to treat trochanteric fractures. An additional
objective was to observe changes in ambulatory ability before and after treatment by CHS fixation and investi-
gate factors that influence change. Subjects were 130 patients aged 60 years and older who underwent CHS fixa-
tion (135° CHS: 83 patients, 150° CHS: 47 patients). Outcome measures used were radiological findings related to
ambulatory ability and ambulatory ability (including ability to function in society) seen preinjury and at dis-
charge. To compare 135° CHS fixation and 150° CHS fixation in terms of the above-mentioned outcome measures,
multivariate statistical analysis was carried out in order to avoid bias such as confounding of multiple variables.
A significant difference was seen between 135° CHS fixation and 150° CHS fixation in terms of rate of mainte-
nance of preinjury independent gait ability, but the difference in angle had no effect on ambulatory ability includ-
ing rate of maintenance of independent gait ability. Ambulatory ability had decreased overall at discharge com-
pared with before the injury was sustained. Common factors that influenced change were age, complications on
admission and deuteropathy. No significant difference was noted in extent of sliding of the lag screw, in which a
significant difference between groups would be expected, both theoretically and based on experimental studies
by various researchers, due to the difference in angle. Moreover, except for rate of maintenance of independent
gait ability, extent of sliding did not affect ambulatory ability.
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Introduction

The objective of treatment of trochanteric frac-
tures is to regain preinjury ambulatory ability.
However, it is a disease that cannot be overlooked
in a society that is aging since trochanteric frac-
tures in elderly people markedly impair ambulatory
ability. Therefore, it is preferable for elderly people
who sustain a trochanteric fracture to receive surgi-
cal treatment to reset and immobilize the fracture
at an early stage, achieve early ambulation, and re-
ceive postoperative orthopedic surgical treatment.
A surgical procedure used widely around the world

for this fracture is compression hip screw (CHS)
fixation. CHS fixation is characterized by a design
that allows a lag screw inserted into the femoral
neck and head to slide within a tube plate fixed in
the femoral shaft, producing continuous compres-
sive force at the fracture site. This allows solid sta-
bilization and early bone union, which in turn is said
to allow early rehabilitation of ambulatory ability.
Various factors that affect the ambulatory ability of
patients who have undergone CHS fixation have
been reported. It is important, not only in the case
of trochanteric fractures, to identify factors that af-
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fect the outcome in elderly patients and to discuss
with the patient and the patient’s family ambula-
tory ability, which is a potential treatment goal, be-
fore treatment is given. Factors include age, gen-
der, preinjury complications, preinjury ambulatory
ability, status of the fracture site, deuteropathy dur-
ing treatment, and postoperative therapy. The
question to answer here is do differences in the
screw-plate angle of the CHS device used to immo-
bilize the fracture site become a factor. Conven-
tional thought has been that a physiologically high
angle (150°) slides more easily and more readily pro-
duces continuous compressive force than a low an-
gle (135°) due to their dynamics. Does this conse-
quently result in a difference in ambulatory ability?
To ascertain this, we compared ambulatory ability
after 135° CHS fixation and 150° CHS fixation. In ad-
dition, we investigated change in ambulatory ability
and factors that influence change.
Subjects and Methods

1. Subjects

No adaptation criteria was set for the patients
with 135° CHS and 150° CHS. Of the patients with
trochanteric fracture who underwent CHS fixation
in our department between June 1995 and April
2000, 130 were selected for this study. The 130 pa-
tients were at least 60 years old; they had not re-
ceived other, additional stabilization materials; their
planned angles fit; and they had not undergone
open reduction surgery. Patients with pathological
fractures or other trauma affecting ambulatory abil-
ity, patients with fractures in which the fracture
line extended to the lateral cortical bone distal to
the trochanter major (type II in the Evans classifica-
tion), and patients with ambilateral fractures were
excluded. The subjects included 92 women and 38
men with ages ranging from 60 to 97 years and a
mean age of 80.8 years. A screw-plate angle of 135°
was used for 83 patients and 150° for 47 patients.

2. Treatment methods

1) Surgical procedure

The CHS device used was the Compression Hip
Screw 2400 Series ECT Type (Zimmer, Switzer-
land). The tube plate angles used were 135° (low
angle) and 150° (high angle). Two or three-hole

plates were used.

With the patient immobilized in a supine position
on a fracture table, the operation was performed
with a C-arm fluoroscopic apparatus. The fracture
dislocation was reset as accurately as possible. The
skin incision was made as a standard lateral surgi-
cal exposure using standard CHS surgery tech-
niques. All surgeries were performed in the pres-
ence of at least two orthopedists. The author was
present at all surgeries as either the surgeon or the
first assistant surgeon. The number of surgeons
present at the surgery was five and the author per-
formed 63 cases for 135°CHS (75.9%) and 37 cases
for 150° (78.9%).

2) Postoperative therapy

Postoperative therapy and rehabilitation were
provided to all subjects in a similar manner. Start-
ing with a sitting position or a wheelchair, general
active exercise designed not to affect the hip joint
on the affected side was initiated on the day after
surgery. Since non-weight-bearing ambulation of
the affected leg is difficult for patients in the tar-
geted age group, weight-bearing was permitted
when moving between bed, wheelchair and toilet
only from the beginning of wheelchair use. Active
and constant weight-bearing was initiated after
bone union was confirmed. Rehabilitation, the goal
of which was recovery of ambulatory ability to pre-
injury level, was initiated in consideration of pa-
tients’ habitation circumstances after discharge. As
time of discharge drew nearer, potential problems
were assessed by trial stays, and patients were in-
structed to exercise on their own after discharge.

3. Outcome measures (preoperative)

1) Gender

2) Age

3) Cause of injury

4) Number of days from injury to operation and
number of days from hospitalization to operation

5) Complications on admission (existing before
hospitalization)

6) American Society of Anesthesiologists (ASA)
score” (Table 1)

ASA score was used to assess any health abnor-
malities present on admission. Subjects were classi-
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Table 1 ASA score: anesthesia risk

Class

1 A normally healthy patient

2 A patient with mild systemic disease

3 A patient with severe systemic disease that is not incapacitating

4 A patient with an incapacitating systemic disease that is a constant threat to life
5 A moribund patient who is not expected to survive for 24 hr with or without

operation

ASA: American Society of Anesthesiologist.

Table 2 Social function (Jensen)

Group Point

1 1 Independent

2 2 Slightly dependent

3 3 Moderately dependent
4 4 Totally dependent

Manages everything, Possibly working

Manages household, Meals-on-wheels,
Home-help = 4 hr/week,
Manages personal needs
Home-help = 5 hr/week,
Possibly district nurse
Living in nursing home or
long-term nursing at home

fied and scored as shown in Table 1.

7) Preinjury ambulatory ability

In order to assess ambulatory ability before in-
jury, the following items were evaluated. (1) Gait
ability: Subjects able to walk were categorized as
“independent gait (able to walk independently with-
out walking aids) ", “cane gait (able to walk with
cane) ", “walker gait (able to walk with walker)”
and subjects unable to walk were categorized as
“ wheelchair-bound (unable to walk, transfer on
wheelchair) " or “bedridden (life on bed, transfer on
bed)”. (2) Social function (Jensen Index)? (Table
2) : Classification of ambulatory ability in terms of
social activity. The lower the score was, the better
the patient’s ambulatory ability was.

8) Fracture type

The Evans classification” was used to classify
subjects’ trochanteric fractures.

9) Bone density (Singh index)?

The degree of bone atrophy was assessed using
radiographs of the hip on the healthy side. The
state of the trabecular bone from the femoral head
to the trochanter was assessed using the Singh in-
dex. Singh grades 1, 2, and 3 were considered to be
an indication of the presence of osteoporosis, grade
4 was considered borderline, and grades 5 and 6
were considered to be normal.

4. Outcome measures (postoperative)

1) Duration of stay in orthopedic ward, duration
of hospital stay, and postoperative follow-up period

The term “duration of stay in orthopedic ward” is
used if a patient was admitted and stayed only in
the orthopedic ward until discharge, while the term
“duration of hospital stay” is used if a patient was
admitted to the orthopedic department and re-
ceived treatments at other departments after the
surgery. During the postoperative follow-up period,
deaths and subjects who changed hospitals in less
than 3 months were excluded from the data.

2) Extent of sliding (Figure)

The extent of sliding of the lag screw was deter-
mined by measuring the length of the lag screw
protruding from the tube plate within the femoral
head on sequential radiograph images taken begin-
ning immediately after the operation until the com-
pletion of bone union according to the methods of
Doppelt” and Nakata®, taking into account the mag-
nification. The difference between the values meas-
ured immediately after the operation and at the
completion of bone union was defined as the extent
of sliding. For subjects in whom the screw contin-
ued to slide and reached the structural limit of the
CHS device, the limit was recorded as the meas-

ured value. There were no subjects in whom fur-
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ther sliding occurred after the completion of bone
union.

3) Deuteropathy (those that occurred after ad-
mission)

4) Ambulatory ability at discharge

Gait ability and social function were evaluated in
order to assess ambulatory ability at discharge.

5) Prognostic criteria (Handa)” (Table 3)

Changes between preoperative and postopera-
tive pain, ambulatory ability, and ADL are evalu-
ated.

6) Change in ambulatory ability

Changes in gait ability from before the injury to
the time of discharge were evaluated as follows :
(1) from the perspective of overall (subjects able to
walk and unable to walk) gait ability before the in-

(1) (1)

Figure Method to measure the extent of sliding

(I): immediate postoperative radiograph, (II): develop-
mental radiograph.

a:length of lag screw on radiograph (a:: immediate post-
operative, a2 developmental),

b: length of tube-plate on radiograph (b:: immediate post-
operative, bz developmental),

k: constant length of tube-plate as standardized article.
corrected length of lag screw = (a/b) k

extent of sliding = (ai/b1) k— (az/b2) k

jury ; (2) from the perspective of subjects who
could walk (subjects able to walk independently,
and with cane or walker) before the injury; and (3)
from the perspective of subjects who could walk in-
dependently (subjects able to wallk independently)
before the injury (rate of maintenance of independ-
ent gait ability: rate (%5) of subjects who could walk
independently before injury, and could walk inde-
pendently at hospital discharge).

7) Relation between extent of sliding and ambu-
latory ability

5. Statistical analysis

Subjects were divided into 135° and 150° CHS
groups, and statistical evaluation was carried out by
comparing preoperative and postoperative vari-
ables between the two groups. Using the chi-square
test, Wilcoxon rank sum test (U test), and Student’s
ttest (t test), a significance level less than 5% was
considered a significant difference. Multivariate
analysis (MA) was performed in order to verify the
results while avoiding bias such as confounding of
multiple variables. In other words, MA was per-
formed using gait ability at discharge, change in
gait ability, social function, and prognostic criteria
(Handa) as criterion variables and other variables
as explanatory variables to determine what vari-
ables, if any, other than the difference between the
screw-plate angles 135° and 150°, affect ambulatory
ability.

Required sample size: Achieving early bone un-
ion during postoperative therapy that aims to re-
gain the preinjury levels of ambulatory ability is
preferable in terms of both shortening the duration
of treatment and cutting medical expenses. Postop-
erative X-ray examinations were implemented ap-
proximately every week, and clinical significance
was judged to be present if there was roughly a

Table 3 Prognostic criteria (Handa)

Criteria Point Pain
Excellent 1 - gait ability + ADL comparable to preinjury level
Good 2 —or * gait ability - ADL decreased slightly from preinjury level
Fair 3 + gait ability + ADL decreased moderately ormore from preinjury level
Poor 4 + wheelchair, bedridden

ADL: activites of daily living.
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week to 10 days difference in the healing time. The
estimated SD was 2.6, and the least detectable dif-
ference (the minimum significant difference that
should be detected) was 10 days. Since the ratio of
the numbers of patients in the two groups was
about 1: 2, the number of the two groups used was
1:2 instead of 1: 1. Assuming that «=0.05 and =
0.2 (power =0.80), the sample size required was cal-
culated to be 38 patients for the 150° group and 76
patients for the 135° group. Hence, the sample size
for this study is within the required size.
Results

Patients who undergo this surgery often stop
follow-up visits within a short time after discharge.
Therefore, ambulatory ability was assessed at dis-
charge. There is likely little difference between a
patient’s ambulatory ability at discharge and his/
her ultimate ambulatory ability. No subjects exhib-
ited any major changes in ambulatory ability dur-
ing periodic follow-up visits after discharge.

The results are shown in Table 4-5. There were
no statistically significant differences found other
than those shown below. No statistically significant
differences were seen between the two groups ex-
cept for rate of maintenance of preinjury independ-
ent gait ability (rate (%) of subjects who could walk
independently before injury, and could walk inde-
pendently also at hospital discharge) used as a
measure of change in gait ability. Ambulatory abil-
ity had decreased overall at discharge compared
with before the injury was sustained. Common fac-
tors that influenced change in ambulatory ability
were age, complications on admission and deutero-
pathy.

1. Variables for which there were significant
differences between 135° and 150° CHS fixation in
terms of posttreatment ambulatory ability

1) Maintenance of preinjury independent gait
ability

The percentage of subjects who had maintained
their preinjury independent gait ability at dis-
charge was 37.0% in the 135" CHS group, but it was
higher in the 150° CHS group at 60.0%. MA showed
that it was affected by gender (p=0.0261) , deutero-
pathy (p=0.015), and extent of sliding (p =0.0454).
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2. Change in ambulatory ability

1) Gait ability

About half of subjects in both groups were able
to maintain their preinjury ability level, while the
rest experienced a decline.

2) Social function

Social function scores, used as an indicator of so-
cial ambulatory ability, fell at least 0.4 points in both
groups. The percentage of those who had main-
tained their preinjury level of social function was
about 65% in both groups. Regarding subjects who
had a preinjury score of 1 to 3, which indicates a
relatively good ambulatory ability, the rate of de-
cline was higher in those with a score of 3 than in
those with a score of 1.

3. Factors that have an effect on change in am-
bulatory ability

1) Change in gait ability

(1) From the perspective of overall gait ability
before the injury

We divided subjects as follows for comparison:
those who had moved up 1 class or were able to
maintain the same class, those who had moved
down 1 class, and those who had moved down 2
classes or more at discharge relative to the prein-
jury level. No significant difference was seen be-
tween the two groups. MA showed that it was af-
fected by age, preinjury gait ability, deuteropathy
(psychiatric), deuteropathy (general), and compli-
cations on admission (psychiatric).

(2) From the perspective of subjects who could
walk before the injury

MA showed it was affected by age, preinjury so-
cial function, and number of days to surgery after
admission.

(3) From the perspective of subjects who could
walk independently before the injury

As in 1. above, significant difference was seen be-
tween the two groups in terms of the proportion of
subjects who could walk independently before the
injury and also at discharge.

2) Change in social function

No significant difference was seen between the
two groups in terms of change in scores from the
preinjury level to that at discharge or the rate of
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Table 4 Preoperative data

135° 150°
Variables p value
n =83 (%) n =47 (%)
Sex 0.1905 x2 test
women 62 (74.7) 30 (63.8)
men 21 17
Age (y) mean = SD 812 + 687 782 + 838 0.0678 U test
Cause of injury 0.1489  x?test
at home 48 (57.8) 21 (447)
away from home (in hospital) 35 (8 26 (3)
Days from
fracture to ope (mean) 7.8 + 16.16 6.8 + 838 05767 U test*
hospital admission to ope (mean) 50 = 274 6.1 + 374 0.1498 U test*
General complications on admiddion 08879  x?2test
No. of patients 54 (65.1) 30 (63.8)
No. of complications 74 38
psychological 7 5
visual disorder 5 1
trauma 3 7
knee osteoarthritis 8 3
neurologic 12 5
endocrine 4 4
malignant tumor 2 1
cardiovascular 23 8
respiratory 5 0
urinary 1 3
gastrointestinal 3 1
decubitus ulcers 1 0
ASA (American Society of Anesthesiologist) score 08644 U test
Class 1 14 (169) 6 (128
2 40 (482) 27 (574)
3 29 (34.9) 14 (29.8)
4 0 (0 0 (0
5 0 (0 00
Preinjury gait level 04678  x?2 test
able to walk independent 54 (65.1) 35 (74.5)
cane 11 (13.3) 7 (14.9)
walker 14 (169) 3 (64)
unable to walk wheelchair 3 (36) 2 (143)
bedridden 1 (12 0 (00
able to walk : unable to walk 79:4 45:2 08828 X2 test
Social function 09671 x?test
Group 1 9 (108) 5 (10.6)
2 48 (57.8) 29 (61.7)
3 15 (18.1) 7 (14.9)
4 11 (133) 6 (12.8)
mean score 234 2.30 0.7655 U test
Fracture type (Evans) 0.3628  x2 test
Stable Group 1 10 (12.1D) 7 (14.9)
2 39 (47.0) 24 (51.1)
Unstable 3 25 (30.1) 8 (17.0)
4 9 (108) 8 (17.0)
Stable : Unstable 49:34 31:16 04358  x?2test
Bone density (Singh) 05704 U test
Grade 1 2 0
2 3 4
3 34 16
4 36 20
5 8 7
6 0 0
* outlier
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Table 5 Postoperative data

135° 150°
Variables p value
n =83 (%) n =47 (%)
Hospital stay (mean)
Duration of stay in
orthopedic ward 934 = 42.09 88.3 + 2842 04395 U test*
hospital 104.2 + 41.92 92.7 = 30.26 0.0988 U test*
Duration of postoperative follow-up {mo) 49 = 329 50 %= 2,65 03558 U test*
Extent of sliding mean (mm) 55 * 5.16 42 + 428 0.1566 U test*
Deuteropathy (occurring after hospital admission)
No. of patients 33 (39.8) 15 (31.9) 03733 x2 test
No. of complications 42 16
psychological (dementia) 17 5
cardiovascular 2 2
respiratory 5 2
urinary 5 1
gastrointestinal 1 1
decubitus ulcers 5 0
peroneal palsy 4 3
others 3 2
Gait level at hospital discharge 0.1310  x? test
able to walk independent 20 (24.1) 21 (44.7)
cane 25 (30.1) 7 (14.9)
walker 13 (15.7) 6 (12.8)
unable to walk wheelchair 23 (27.7) 12 (27.7)
bedridden 2 (24 1 (21
able to walk : unable to walk 58:25 34:13 0.7669  x?2 test
Change in gait ability
overall gait level 03017 x?test
same. equel class 39 (47.0) 27 (575)
1 class lower 24 (289) 8 (17.0)
above 2 class lower 20 (24.1) 12 (255)
for patients who could walk preinjury, rate of regaining gait ability (%)
734 75.6 07936  x? test
for patients who could walk independently preinjury, rate of regaining independent gait ability (%)
370 60.0 00338 x2test
Social function 09417 x?2test
Group 1 8 (96 5 (10.6)
2 29 (34.9) 18 (383)
3 15 (18.1) 9 (19.1)
4 31 (37.3) 15 (31.9)
mean Score 2.83 272 05658 U test
change in score 0.49 042 0.6576 U test
rate of change in score 0.2 0.2 06611 U test*
Prognostic criteria 0.0882 U test
Excellent 41 (494) 27 (574)
Good 22 (26.5) 7 (149)
Fair 4 (48) 7 (149)
Poor 16 (19.3) 6 (128)
* outlier

change. MA showed that it was affected by prein-
jury social function, deuteropathy (general) , compli-
cations on admission (psychiatric), deuteropathy
(psychiatric), and ASA score.

4. Prognostic criteria (Handa)

No significant difference in prognostic criteria

was seen between the two groups. MA showed that
it was affected by age, deuteropathy (general) , gen-
der, and preinjury social function.

5. Relation between extent of sliding and am-
bulatory ability

A measurable difference in leg length that would
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affect gait ability and that resulted from excess slid-

ing was not seen in any cases in this study. No rela-

tion other than independent gait ability was noted.
Discussion

The objective of treatment for trochanteric frac-
tures is maintenance of preinjury ambulatory abil-
ity, but the proportion of patients who do not regain
their preinjury level of ambulatory ability by the
time they leave the hospital is not low. While there
are numerous reports available regarding the out-
come of CHS fixation for the treatment of tro-
chanteric fractures (gait ability, in particular)® ™%,
there are few clinical reports of studies that investi-
gate whether or not different screw-plate angles
yield differences in outcomes related to function
such as ambulatory ability. Koval stated that
there have been no reports of a significant differ-
ence between the two groups in clinical research.

Den'?, Meislin'?, and Kyle' have reported the re-
sults of experiments that looked at the effect of dif-
ferent screw-plate angles using the bones of cadav-
ers. However, functional outcomes cannot be com-
pared in experiments using cadavers.

In this study, a significant difference was found
between the two groups in the rate of maintenance
of preinjury independent gait ability at discharge.
In addition, we investigated factors that affect gait
ability at discharge, change in gait ability, change in
social function, and outcome criteria (Handa) using
MA. We also investigated the relation with the ex-
tent of sliding distance, which has been reported to
have an effect on change in ambulatory ability™ .
We will include a brief discussion of these variables.

1. Factors that affect gait ability at discharge

1) Age

The older the subject was, the greater the sub-
ject’s gait ability at discharge had decreased. The
proportion of wheelchair users increased with age
in both groups. It exceeded 50% in subjects over 90
years old.

2) Preinjury gait ability

The lower the subject’'s preinjury gait ability
was, the greater the subject’s gait ability at dis-
charge had decreased, but even in the case of sub-
jects who could walk by some means before sus-

taining their injury, the lower the subject’s gait
ability was, the more likely it was they would stay
in the same class.

3) Deuteropathy (general) ;

Subjects without these deuteropathy had a
higher gait ability at discharge. The lower the gait
ability was, the lower the percentage of subjects
without deuteropathy was.

4) Complications on admission (psychiatric)

Subjects without these complications had a
higher gait ability at discharge. The proportion of
subjects with these complications was higher in
subjects without some gait ability than in those
with some.

2. Factors that have an effect on change in
gait ability

Many reports in the literature indicate that gait
ability is maintained in about 70% of patients™®'®. In
addition, it was reported"” that many persons who
were able to walk but not independently prior to in-
jury were not able to maintain the same level of gait
ability as they had before the injury. Some reports
have mentioned cardiovascular and respiratory
complications as complications that have an effect
on change in gait ability'”'”, but there is a report

15)

that shows the opposite”. These had no effect on
gait ability in this study.

Many reports have mentioned psychiatric com-
plications and deuteropathy as factors that have an
effect on recovery of gait ability'™ ™.

There may be reasons for this other than the
problem of a lack of understanding of disease or a
lack of cooperation with treatment. Some hold the
view that it is because the risk of trochanteric frac-
ture is 5-6 times higher in mentally disabled pa-
tients than patients not suffering from any psychiat-
ric disorders'.

As in other reports that found no significant dif-
ference in recovery of gait ability between subjects

7 type of fracture

with different types of fracture
had no effect on change in gait ability in this study.
1) From the perspective of overall gait ability be-
fore the injury
(1) Age

The older the subject was, the greater the sub-
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ject’s gait ability decreased. Gait ability decreased
relative to the preinjury level in over 60% of sub-
jects over 85 years old in both groups.

(2) Preinjury gait ability

The lower the preinjury gait ability was, the
smaller the difference between preinjury gait abil-
ity and that at discharge was. As a matter of course,
the status of persons able to walk independently
prior to injury could change to independent gait,
cane gait, walker gait, wheelchair-bound, or bedrid-
den at discharge. The status of persons who are
wheelchair-bound before injury, however, can only
be wheelchair-bound or bedridden at discharge.

(3) Deuteropathy (psychiatric)

Subjects without these deuteropathy had a
higher gait ability at discharge. Subjects without
these deuteropathy made up 94.9, 87.9, 80.0, and
64.7% of subjects with gait ability status of inde-
pendent gait, cane gait, walker gait, and wheelchair-
bound, respectively.

(4) Deuteropathy (general)

Subjects without these deuteropathy exhibited
less change in gait ability. Forty-eight (68.6%) of 70
subjects without these deuteropathy exhibited no
change in gait ability. Twenty-five (43.9%) of 57 sub-
jects with these deuteropathy exhibited no change
in gait ability.

(5) Complications on admission (psychiatric)

Subjects without these complications had a
higher gait ability at discharge. About 76% of sub-
jects in both groups were without these complica-
tons and could walk at discharge.

2) From the perspective of subjec‘gs who could
walk before the injury

(1) Age

Subjects who could walk became unable to walk
as they got older. The proportion of subjects who
were able to walk by some means before the injury
but became unable to walk at discharge was high in
the age range 80 to 85 years old.

(2) Preinjury social function

When this score was high, subjects who were
able to walk before the injury became unable to
walk. The average score of subjects who were able
to walk before the injury and could also walk at dis-
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charge was 2.1. The average score of those who be-
came unable to walk was 2.7.

(3) Number of days to surgery after admission

When the number of days was great, subjects
who were able to walk before the injury became un-
able to walk. The average number of days for sub-
jects who were able to walk before the injury and
could also walk at discharge was 5.3 days. It was 6.5
days for subjects who became unable to walk. Ac-
cording to one report, the average number of days
from injury to surgery was 3.5, and the older the pa-
tient was, the greater the number of days™.

3) From the perspective of subjects who could
walk independently before the injury

(1) Deuteropathy (general)

Subjects without these deuteropathy had a
higher rate of maintenance of independent gait abil-
ity. The rate of maintenance of independent gait
ability was 23.1 and 78.6% in subjects with these
deuteropathy and those without these deuteropa-
thy, respectively.

(2) Gender

Men had a higher rate of maintenance of inde-
pendent gait ability than women. In the present
study, ability was maintained in 32.3% of women
and 64.7% of men. There has been a report” that
the rate of maintenance of independent gait ability
is 72%, but the majority of reports contend it is 50-
60%'°.

(3) Extent of sliding

Less sliding resulted in a higher maintenance
rate. The average extent of sliding in subjects who
were able to maintain the ability to walk independ-
ently was 4.7 mm, while that in those who were not
able to maintain the ability was 5.7 mm.

3. Factors that have an effect on change in so-
cial function

1) Preinjury social function

Subjects with a high preinjury score also had a
high score at discharge. Subjects with a preinjury
score of 1, 2, 3, and 4 had a score at discharge of 1.1,
2.6, 3.5, and 4.0 at discharge, respectively.

2) Deuteropathy (general)

Subjects without these deuteropathy had a lower
social function score at discharge. The average so-
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cial function score at discharge was 3.3 for subjects
with these deuteropathy and 2.6 for those without
them.

3) Complications on admission (psychiatric)

Subjects without these complications had a lower
social function score at discharge. The social func-
tion score at discharge was 3.6 for subjects with
these complications and 2.7 for those without them.

4) Deuteropathy (psychiatric)

Subjects without these deuteropathy had a lower
social function score at discharge. The social func-
tion score at discharge was 3.6 for subjects with
these deuteropathy and 2.9 for those without them.

5) Complications on admission (general)

Subjects without these complications had a lower
social function score at discharge. The social func-
tion score at discharge was 2.9 for subjects with
these complications and 2.6 for those without them.

6) ASA score

Subjects with a high ASA score also had a high
social function score at discharge. Looking at the so-
cial function score at discharge for each ASA score
(Scores of 1, 2, and 3 were seen in this study, but
not 4 and 5), it was 2.4 for an ASA score of 1, 24 for
a score of 2, and 3.5 for a score of 3. The literature
includes a report of a study in which the mean ASA
score in a group with reduced gait ability was 3.3,
while that in a group that retained its gait ability
was 1.97.

4. Factors that affect prognosis criteria

1) Age

The older the subject was, the higher this score
became. These criteria are assessed by pain, gait
ability, and ADL before injury and at discharge.
Therefore, the slower the recovery of an elderly pa-
tient in terms of gait ability and ADL, the higher
this score will be. It has been reported that the rate
of recovery to a level equal to the preinjury level
falls below the nonrecovery rate at around the age
of 75, This may be because of a decline in physi-
ological competency and an increase in the preva-
lence of complications that come with aging. Some
reports put the age at around 80''9%,

2) Deuteropathy (general)
Criteria scores were lower in the absence of these

deuteropathy. Many of the subjects with these deu-
teropathy had high criteria scores.

3) Gender

Women had higher criteria scores. The average
score was 2.0 for women and 1.7 for men. However,
it has been reported that there is no significant dif-
ference between men and women'.

4) Preinjury social function

Subjects with a high preinjury social function
score had a high criteria score.

5. Relation between extent of sliding and am-
bulatory ability

In experiments using cadaver bones, Meislin®
found that sliding was significantly greater in the
case of 150° CHS than in 130° and 140° CHS. Kyle"
reported that more power was necessary to initiate
sliding in the case of 130° CHS than 150° CHS. Some
clinical studies have found that there is no differ-
ence in the amount of sliding between 135° CHS and
145° CHS®?, In the present study, there was no sig-
nificant difference in the extent of sliding between
the two groups, and no significant difference was
seen when subjects were divided into the stable
type and the unstable type. This may be because
conditions differ greatly between cadaver experi-
ments and clinical studies. In addition, it was re-
ported that many subjects with sliding of 10mm or
more (at time of bone union) could not recover their

19 Hence, we investi-

preinjury level of gait ability
gated factors that influenced ambulatory abilities
using MA. However, the extent of sliding only af-
fected the rate of maintenance of independent gait
ability.

Conclusions

1) When ambulatory ability was compared after
treatment with 135° CHS or 150° CHS, the only vari-
able for which a significant difference was found be-
tween the two groups was rate of maintenance of
preinjury independent gait ability. The difference in
angle did not affect this significant difference.

2) Ambulatory ability had decreased overall at
discharge compared with before the injury was sus-
tained. Approximately half of the subjects were
able to maintain a level of ambulatory ability equal

to the preinjury level.
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3) Common factors that influenced change in
gait abiliity were age, complications on admission,
and deuteropathy during hospitalization. Of the
complications and deuteropathy, those that were
psychiatric had the greatest influence.

4) The extent of sliding affected the rate of main-
tenance of independent gait ability, which is con-
sited one of ambulatory ability.
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S E AREETEEITD Compression Hip Screw %
—EEAEDERESITREANDZES JUFBSHITREAOEL—

BRLTERRSE E2E BRIy (EE OBEERR)
FEESEERE UNEYF—Ya VR
IS

K BB B %2 F 8 & 37 12 % 3 % low angle compression hip screw (135°CHS) # & high angle compression hip
screw (150° CHS) 12 & 2 WG BEOREISRITRE OB A T4 2 L &, FEiZ, CHSEIC X A RERTH OKE 51T
BN OZEEBIS LI ET ZRT 2T 52 L #HME L7z, CHSEZ AWV 60 ML o B3 130 #1
(135°CHS 83, 150°CHS 47 #l) x5 & L7z, FHBEE L, KRBRENBERO XA R TOER, 26 &8k
REOERE)EATRES) (FEEWATEIRE) 2 &0 C) 2 L. FHMEB 122w T 135°CHS H: & 150° CHS O
BB 572012, ZEBR O % L O blas % BT X SERMBT B L TRFHARICHT L. 20
KR, TEROMSENHERROEE T 135°CHS £ & 150°CHS BB 0 BN R SN 728%, MEOZE M
NHERFRLZED THREIBITRDICIEE L T iho . KREBIFTIENTRERICIIZER LD 0 SHR0NICET
LCw/z, ZLICEET H2HF L LTE, i - ABRRAEHHE - BRENE» o7z, HHELOD, $-HRO
EERIFZEE, S D, AEOEVPFERE 2o CHBEMRICAEEEOAE LS Z LB TFHENS lag screw D sliding Bk
WCHEEERO N o7z, $72, sliding FEHEZARBBATIINIZHUR SRR DAL IZBE L T e d o 7.
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