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Patient Satisfaction with Implant Removal after Stabilization Using
Percutaneous Pedicle Screws for Traumatic Thoracolumbar Fracture

Abstract

Context: There are no reports of patient satisfaction with implant removal after stabilization
using percutaneous pedicle screws (PPS) for traumatic thoracolumbar fracture (TTF). Aims: The
aim of this study was to investigate patient satisfaction with implant removal after stabilization
using PPS for TTF. Settings and Design: A retrospective study. Subjects and Methods:
The present study included data from 24 patients who underwent posterior stabilization using
PPS for single-level TTF following implant removal. The degree of patient satisfaction was
evaluated using a questionnaire. We investigated residuary back pain, using the numerical rating
scale (NRS) and Oswestry disability index (ODI), and types of occupation. Patients were divided
into groups of those with residuary back pain (Group P) and those without (Group N). We
evaluated local kyphosis and disc degeneration after implant removal. We investigated whether
residuary back pain or types of occupation affect patient satisfaction. Statistical Analysis
Used: All statistical analyses were conducted using IBM SPSS statistics. Results: Patients
were “extremely satisfied” in 13 cases (54%), “moderately satisfied” in eight cases (33%), and
“neither” in three cases (13%). No patients answered “moderately dissatisfied” or “extremely
dissatisfied.” The mean scores on the NRS and ODI in Group P were 1.8 + 0.9 and 13.2 + 9.3,
respectively. Patient satisfaction, disc degeneration, and local kyphosis were not significantly
different between Group P and Group N. Patient satisfaction was not significantly different
between the hard and light workgroups. Conclusions: Patient satisfaction with implant removal
was high regardless of whether persistent back pain existed and did not depend on the type of
occupation.
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Introduction
A percutaneous approach using
percutaneous pedicle screws (PPS) for

traumatic thoracolumbar fracture (TTF)
is less invasive compared with open
surgery.l! After bony fusion is achieved,
implant removal after traditional open
surgery remains optional because the
benefit is controversial.*”! To date, there
have been few reports of clinical outcomes
of implant removal following surgery using
PPS.* Furthermore, to our knowledge,
there are no reports of patient satisfaction
with implant removal after stabilization
using PPS. Therefore, the aim of this study
was to investigate patient satisfaction with
implant removal after stabilization using
PPS for TTF.
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Subjects and Methods

This study was approved by the medical
ethics committee of our hospital. Informed
consent to use all patient data was obtained
from all patients. Patients who underwent
posterior stabilization using PPS for
single-level TTF without neurological
deficit following implant removal after bony
fusion was achieved were included in this
study. Inclusion criteria included patients
who were 20-65 years old on the day of
injury and followed for 3 months to 5 years
after implant removal. Exclusion criteria
included surgery for multiple vertebral
fractures, mental disease, an additional
anterior approach surgery, and osteoporotic
fracture. Implant removal was performed
for all patients who signed an informed
consent for implant removal surgery after
bony fusion was achieved.
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The degree of patient satisfaction was evaluated using the
following original questionnaire.

Ql: Please rate your satisfaction with implant removal.
The choices of answers are as follows: (1) Extremely
satisfied, (2) moderately satisfied, (3) neither
satisfied nor dissatisfied, (4) moderately dissatisfied,
(5) extremely dissatisfied.

Please tell me the reason for the answer of
Q1 (multiple answers allowed).

Would you recommend implant removal to someone?
The choices of answers are as follows: (1) Strongly
recommend, (2) moderately recommend, (3) neither,
(4) moderately not recommend, (5) strongly not
recommend.

Q2:
Q3:

We investigated residuary back pain, on a numerical rating
scale (NRS) and Oswestry disability index (ODI). Residuary
back pain was defined as persisting back pain which did not
exist before injury. We evaluated local kyphosis and disc
degeneration on lateral X-rays or in the sagittal plane from
computed tomography after implant removal. We measured
local kyphosis using the Cobb angle, from the superior
endplate of the adjacent cranial vertebral body to the inferior
endplate of the adjacent caudal body.®! In this study, a
degenerated disc was defined by the height of an injured
disc that was 30% less than the average of both the adjacent
cranial and caudal normal discs.”’ Patients were divided into
groups of those with residuary back pain (Group P) and those
without (Group N). Chi-square tests, Fisher’s exact tests,
and Mann—Whitney U tests were used to compare gender,
age, level, satisfaction, disc degeneration, and local kyphosis
between the two groups. Furthermore, we investigated
whether types of occupation affect patient satisfaction with
metal removal. Patients were divided into groups of hard
work and light work. Chi-square tests, Fisher’s exact tests,
and Mann—Whitney U tests were used to compare gender,
age, return to work, and satisfaction between the two
groups. A P < 0.05 was considered statistically significant.
All statistical analyses were conducted using IBM SPSS
Statistics for Windows version 22 (IBM Corp, Armonk, NY).

Results

Twenty-five patients who meet inclusion and exclusion
criteria were followed until bony fusion was achieved. Only
one patient did not sign an informed consent for implant
removal surgery. Therefore, twenty-four patients (20 men
and 4 women) with a mean age of 43.9 + 12.3 years (range
25-64 years) were included in this study after implant
removal. Fracture sites included T12 in 1 case (4%),
L1 in twelve cases (50%), L2 in six cases (25%), L3 in
two cases (8%), and L4 in three cases (13%). The mean
time between primary surgery and implant removal
surgery was 14.4 + 4.9 months (range 5-27 months).
The mean follow-up duration after implant removal was
29.1 + 17.3 months (range 3—59 months).

The results from the questionnaire were:
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Table 1: Comparison between groups with (Group P) or
without (Group N) pain following implant removal

Group N (n=12) Group P (n=12) P-value

Gender
Male 11 9 NS*
Female 1 3
Age (years) 42.6+11.0 45.3+13.3 NS*
Level L1:6 T12: 1 NS*
L2:3 L1:6
L3:1 L2:3
L4:2 L3:1
L4: 1
NRS 0 1.8+£0.9
ODI 0 13.249.3
Satisfaction (Q1) 1:8 1:5 NS*
2:3 2:5
3:1 3:2
4:0 4:0
5:0 5:0
Disc degeneration
Yes 7 9 NS*
No 5 3
Local kyphosis (°) 7.349.2 11.849.5 NS*

*NS (P>0.05). NRS — Numerical Rating Scale; ODI — Oswestry
disability index

Neither
3 cases
(13%)

Figure 1: Responses to Q1 related to patient satisfaction

Ql:

Q2:

(1) Extremely satisfied in 13 cases (54%),
(2) Moderately satisfied in eight cases (33%),
(3) Neither in three cases (13%). No cases answered
(4) moderately dissatisfied or (5) extremely dissatisfied
[Figure 1].

In 21 patients who answered | (Extremely satisfied)
or 2 (Moderately satisfied) on Ql, the reasons for
satisfaction of implant removal were decreased back
pain or discomfort in 12 cases, improvement of range
of motion in four cases, and no complaint either
before or after implant removal in six cases (multiple
answers in one case). In all three cases who answered
3 (neither), residuary back pain or discomfort of the
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back (pain in two cases, discomfort in one case) were
given as the reason for the answer to Q1.

Q3: (1) Strongly recommend in 19 cases (79%), (2)
moderately recommend in three cases (13%), (3)
neither in two cases (8%). no cases answered (4)
moderately not recommend or (5) Strongly not
recommend [Figure 2].

There were 12 patients in Group P and 12 in Group N. The
mean scores of NRS and ODI in Group P were 1.8 £ 0.9 and
13.2 £ 9.3, respectively. In Group N, 11 of 12 cases (92%)
answered extremely satisfied or moderately satisfied on
Ql. In these 11 cases, the reasons for satisfaction with
implant removal were decreased back pain or discomfort
in four cases, improvement of range of motion in one case,
and no complaint either before or after implant removal
in six cases. In Group P, 10 of 12 cases (83%) answered
extremely satisfied or moderately satisfied on Q1. In these
10 cases, the reasons for satisfaction with implant removal
were decreased back pain or discomfort in eight cases, and
improved range of motion in three cases (multiple answers
in one case). There was no difference in gender, age,
injured level, or satisfaction between the groups [Table 1].
Disc degeneration was more frequent and local kyphosis
was greater in Group P, than in Group N, but there was
no significant difference between the two groups (P = 0.33,
and P = 0.18, respectively) [Table 1].

All 24 cases were employed before injury. There were
13 patients in hard workgroup and 11 in light workgroup.
Eleven of 13 cases (85%) in the hard workgroup and 10 of
11 cases (91%) in the light workgroup answered extremely
satisfied or moderately satisfied on Q1. There was no
difference in gender, age, return to work, or satisfaction
between the groups [Table 2].

Discussion

The literature about implant removal after stabilization
using PPS for TTF has reported only radiological or clinical
outcomes,*”! but has not reported patient satisfaction. In
this study, we investigated patient satisfaction with implant
removal after stabilization using PPS for TTF. Patient
satisfaction or pain is subjective evaluations. Patients with
mental disease were excluded from this study because
chronic back pain is related to psychosocial factors.'” As a
result, 87% of patients answered that they were “extremely
satisfied” or “moderately satisfied” with implant removal.
Thus, patient satisfaction with implant removal after
stabilization using PPS for TTF was high. The most
common reason for satisfaction with implant removal
was decreased back pain or discomfort compared with
the patient’s experience before implant removal. Previous
studies reported that implant removal after traditional
open surgery decreased back pain.?# This study showed
implant removal after stabilization using PPS also results in
decreased back pain. Notably, even in the group of patients
with residuary back pain, 10 of 12 patients were “extremely

T~

Figure 2: Responses to Q3 related to recommendations to others

Table 2: Comparison between types of occupation

Occupation Hard work Light work P-value
(n=13) (n=11)
Gender
Male 12 9 NS*
Female 1 2
Age 47.5¢12.0 39.7+411.3 NS*
Return to work after injury
Original occupation 8 10 NS*
Lighter duties 4 1
No return to work 1 0
Satisfaction (Q1) 1:7 1: 6 NS*
2:4 2:4
3:2 3:1
4:0 4:0
5:0 5:0
*NS (P>0.05).

satisfied” or “moderately satisfied” after implant removal.
Furthermore, 8 of these 10 patients indicated that implant
removal decreased back pain or discomfort compared with
the pain they suffered before implant removal. The degree
of residuary back pain in those patients was mild (NRS
1.8 £ 0.9, ODI 13.2 + 9.3) and likely limited activities of
daily living minimally. Patient satisfaction with implant
removal was high regardless of whether back pain was
residual or not. The most common reason for satisfaction
with implant removal other than decreased back pain
or discomfort was improvement in the range of motion.
Some previous studies reported that implant removal after
traditional open surgery improved the range of motion.!'!
This study showed that implant removal after stabilization
using PPS also improves range of motion, increasing
patient satisfaction.

One problem with implant removal is the recurrence of
local kyphosis.['*!1 The percutaneous approach results in
less frequent recurrence of local kyphosis after implant
removal compared with open surgery.!! Using magnetic
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resonance imaging, in patients with thoracolumbar fracture,
percutaneous instrumentation decreases muscle atrophy
and fat infiltration not only at the fracture level but also
at adjacent cranial and caudal levels compared with
open surgery after implant removal.'® In addition, the
meta-analysis by Sun ef al. reported that the correction
loss using the percutaneous approach is smaller than that
using the open approach, and concluded that the correction
loss is mainly caused by muscle atrophy.!'! Whether local
kyphosis is related to back pain or not is controversial.l'®!7
The present study found that local kyphosis was greater
in a group of patients with residuary back pain than in
a group without residuary back pain, but there was no
significant difference between the two groups. Although in
both groups in this study local kyphosis recurred occurred
as often as previously reported,!'>' patient satisfaction
with implant removal was high. The results of this study
and past literature® suggest that implant removal decreases
back pain or discomfort compared with the pain suffered
before implant removal, regardless of surgical approach. It
is likely that back pain or discomfort is not due to local
kyphosis, but limitation of motion and/or foreign-body
sensation of instrumentation.

There is a possibility that recurrence of local kyphosis
after implant removal results in poor posture as well.
However, no patient in this study was dissatisfied with the
procedure due to poor posture. Previous studies reported
that intervertebral disc degeneration due to injury is
inevitable and occurs with high frequency.l'?!! Although
disc degeneration occurred in 66% of patients in this
study, patient satisfaction with implant removal was high.
Thus, this study indicated that patient satisfaction with
implant removal after stabilization using PPS for TTF
was high regardless of whether local kyphosis recurred or
disc degeneration occurred. The concept of stabilization
using PPS for TTF is temporary fixation until bony fusion
is achieved. Considering the concept of this operative
procedure and the results of this study, implant removal is
recommended. However, a previous study reported severe
local kyphosis (>30°) after thoracolumbar fracture can
result in impairment of activities of daily living.!'*! Because
patients with severe local kyphosis (>30°) were not
included in this study, the results of this study of patient
satisfaction may not apply to patients with severe local
kyphosis. Patients in this study were younger, <65 years
old, consistent with previous studies.?*>>141 Other studies
that used an open approach and included older patients
reported good patient satisfaction after implant removal.l®!
The condition of the spine is different in younger and older
patients. For example, the spine of older patients can be
osteoporotic or may have deformity due to aging. On
the other hand, younger age is a risk factor for the loss
of correction.'>'] Therefore, it is possible that patient
satisfaction after implant removal is different in younger
and older patients.

It has been thought that the occupation of the patient,
the inherent load-bearing nature of the patient’s job, and
social factors play major roles in patient satisfaction after
implant removal. However, there are no reports about the
relationship between patient satisfaction after implant
removal and types of occupation. Therefore, we investigated
whether types of occupation affect patient satisfaction after
implant removal. In this study patient satisfaction was high
in both groups. There are no differences between the hard
and light workgroups in gender, age, or return to work
parameters.

There are some limitations to this study. In this study,
almost all patients had implants removed after bony fusion
was achieved. Thus, the selection bias is small. However,
surgery is an invasive treatment. Therefore, to understand
whether implant removal has merits that justify the surgical
invasiveness, further studies comparing implant removal
and retention are needed. In this study, there were no
patients who were dissatisfied following implant removal.
Therefore, we cannot consider risk factors of dissatisfaction
after implant removal. Further study with a larger sample
that includes dissatisfied patients is needed to investigate
factors related to patient dissatisfaction. Furthermore,
patients were followed only up to 5 years after implant
removal to exclude potential effects of aging. Further study
is necessary to understand the long-term results of patient
satisfaction with implant removal after stabilization using
PPS for TTF.

Conclusion

Patient satisfaction with implant removal was high
regardless of whether persistent back pain existed or the
types of occupation.
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