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A B S T R A C T

Introduction: Fracture management have improve along with the advance of technology. Depending on
bone and site of fracture, latest contour plates and nails are available. Even after the advance in implant
material. On the other hand, controversy still persist among surgeons on cardinal indication required for
implants removal. Implant removal mainly depend on the patient’s symptoms. The aim of the study to
detect the main causes for implant removal.
Objective: To survey the primary cause for implant removal along with detecting which implants requires
removal in orthopaedic surgeries.
Materials and Methods: All adult patients who were admitted for implant removal in the orthopaedic
ward.
Results: A study group of 89 patients, 73 males and 16 females. The mean age of the study group
was 38 years. The causes for implant removal were sorted into four categories: 1) Pain/discomfort, 2)
Infection, 3) implant failure or resorption 4) Elective (patient’s choice). Depending on our survey, implants
frequently removed are distal Tibial/Ankle plates (14.45%), Femoral Intramedullary (IMIL) nails (13.25%),
Olecranon both wires and plates (12.04%), Tibial IMIL nails and Patellar tension band wires (9.53%).
Discussion and Conculusion: Clinical indications for implant removal has not been properly specified.
According to our study pain / discomfort was the most dominant reason for implant removal (37.1%).
The second common indication was infection (26.96%) removing the implant was mandatory. Third
indication was Implant failure in symptomatic patients as a result of poor quality implants, inadequate
or faulty implant and uncooperative patients. Fourth indication was on patients demand. Implant removal
is a laborious surgery as factors like bone ingrowth and wear of the implants which makes it an onerous
removal.

© This is an open access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

1. Introduction

Fracture management have improve along with the advance
of technology. Depending on bone and site of fracture,
latest contour plates and nails are available. Due to the
advancement, various options are available for surgical
management for fracture in this century.1,2 Especially in the
design of the implants like Intramedullary (IM) nails, plates,
screws especially for peculiar bone frames and enhancing
rate of union and the efficacy of the treatment. Titanium
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alloys and stainless steels are most common material used
in manufacturing of orthopaedic implants,3,4 as it is lighter
in weight and resistant to infection.3,4 In some situation,
implants after fulfilling its purpose may be detected as
a foreign object by the body itself and produce reaction
against it.

Removal of asymptomatic implant has still some
controversy among surgeons all over the world due absence
of evidence based guidelines.5,6 A standard protocol is
followed to remove the implants after the fracture bones
unites, in children,7 as a caution not to interrupt growth
plates, or infuse foreign body reaction, secondary infection
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and corrosion.7 The cardinal for implant removal are for
pain relief and for functional improvement. The procedure
is a laborious surgery and may lead to risks of neurovascular
injury or refractures.8–11 Our study is to survey the primary
indications for implant removal along with identifying
which implants requires implant removal in orthopaedic
surgeries

2. Materials and Methods

A Retrospective cohort study done on datas of 89 patients
admitted for implant removal from January 2017 to January
2020. About 112 patients were selectively chosen. Patients
were selected based on inclusion criteria. The inclusion
criteria were adult patients admitted for implant removal
in the wards of orthopaedic department, with age ranging
between 18 to 55 years, all patients should have all the
required investigations performed such as routine blood
investigation, xray of the site of implant removal at the time
of admission. Written documentation of acquired consent
for the surgery, post operatively management and discharge
summary should be present, follow ups and the outcome
after the removal of the study group should be noted. The
exclusion criteria were children below 16 years, previous
surgeries like K-wire fixation, external fixator in situ, cases
with joint prostheses in situ, loss of important documented
data mention in the inclusion criteria. The 23 patients were
excluded for reasons of improper documentation and having
addition comorbidities (such as diabetic with irregular
taking of medication).

3. Results

In 89 Patients, 73 males (82%) and 16 were females (18%).
Their ages ranged from 18 to 55 years with a mean age of 38
years. The prime causes for implant removal were found in
four categories: 1) Pain/discomfort, 2) Infection, 3) Implant
failure or resorption 4) Elective (patient’s choice) [Table 1].

1. 33 patients had pain / discomfort / prominence
(37.1%). The duration from fracture fixation varied
from 6 months to 84 months, an average of 38
months. According to our survey frequently removed
implants were Patella tension band wiring (TBW) –
12, Olecranon TBW/plates – 9, Distal Humeral plates
– 8 and Femoral IM nail – 4. The mean duration
of hospitalization of the studied patients were 7 days
with consecutively 6 months follow-ups, the outcome
showed 30 out of 33 patients acquired complete pain
relief (90.9%) and remaining 3 patients still had with
mild pain / discomfort (9.09%).

2. 24 patients (26.96%) acquired implant removal due
to infected implants insitu. The duration from fracture
fixation varied from 2 months to 56 months, an average
of 47.57 months. 23 patients fracture appeared to
be united while removing the infected implants, one

patient’s fracture appeared not united and managed
furtherly with external fixators. According to our
survey frequently removed implants were Distal
Tibial/Ankle plates and screws - 11, Proximal Tibial
plates - 9 and Olecranon plates - 4. Mean duration
of hospitalization of the studied patients were 7 days
with consecutively follow ups, the outcome showed 21
out of 24 patients acquired a complete recovery from
infection (87.5%) while 3 patients developed chronic
osteomyelitis with discharge. [Chart 2Figures 2 and 3].

3. 8 patients (8.98%) acquired implant removal along
with revision osteosynthesis on the account of implant
failure. The average duration from primary procedure
was 2-12 months. According to our survey frequently
removed implants were Femoral IMIL nails - 2, Distal
Tibial plates -3, humeral shaft dynamic compression
plate - 1 and cannulated cancellous screws in the
Femoral neck -2 [Chart 3,Figure 4]. The follow-
up after a month from fixation surgery revealed an
extensive bone resorption from under both bones
forearm plating [Figure 5] on further management,
both the plates were removed. On subsequent follow-
up, there were no further complications.

4. 24 patients (26.97%) acquired removal of their
implants on their own will, in spite of being
asymptomatic [Chart 4].

Further analysis of the data, there were no major vascular
injury or refracture during any implant removal. A patient
after getting distal humeral plates removed showed ulnar
nerve palsy and recovered on further management of
physiotherapy. An infected Tibial IMIL nail developed into
chronic osteomyelitis which was manage by through wound
wash and sequestrectomy.

4. Discussion

The study was to detect the main causes for implant
removal along with detecting which implants requires
implant removal in orthopaedic surgeries The study was
done from documented data of 89 adult patients who were
admitted for implant removal which were selectively chosen
from 112 adult patients data from a tertiary care hospital.

AO association recommends on timely implant
removal,12,13 Clinical indications for implant removal
has not been properly specified. Implant removal is a
laborious surgery as factors like bone ingrowth and wear of
the implants which makes it an onerous removal and may
lead to risks of neurovascular injury or refractures.8–11

In the study we found male preponderance, but the
majority patients were male for implant removal (82%),
similar finding were found one study showed a male
preponderance (189 out of 275 patients)14 and another
study showed 30 (75%) were males out of 40 patients.15

There appears to be a strong male preponderance in implant
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removal surgeries. The study would been much accurate if
the ratio of male to female patients would have been equal.
In our study 30 out of 33 patients acquired complete pain
relief (90.9%) and remaining 3 patients still had with mild
pain / discomfort (9.09%) which were similarly noted in
other studies.16–18 In another study after implant removal
of 51 patients who were asymptomatic, ten (20%) patients
developed symptoms after the removal.19 According to
our study pain / discomfort was the most cardinal reason
for implant removal (37.1%) similar result were noted
in other studies.20,21 The second common indication was
infection (26.96%) removing the implant was mandatory.
A study made a statement that 5% of all implant removal
may get infected.22 Third indication was Implant failure in
symptomatic patients as an output of poor quality implants,
inadequate or faulty implant and uncooperative patients 3
other studies showed similar result.23–25 Fourth indication
was on patients demand.

Chart 1:

Chart 2:

5. Conclusion

Symptomatic patients requires compulsory implant
removal. Pain and protruding implants are the most
dominant reason for implant removal. Infection comes to
the next then comes implant failure, bone resorption and
on patient’s demand. The implants having direct contact
with weight bearing require removal.3 Implant removal is
a laborious surgery as factors like bone ingrowth and wear
of the implants which makes it an onerous removal. There
is no certainty of 100% relief of symptom after implant
removal.

Chart 3:

Chart 4:

Fig. 1:
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Table 1: Distribution of cases

S. No. Type of implant Prominent
implants

Infected
implants

Implant failure Elective Other
reasons

1. Humeral diaphysis
nail/plate

2 2 1

2. Distal humeral
plates

6 2

3. Olecranon
TBW/plates

7 3

4. Forearm plates 3 1
5. Hip plates and

screws
1 1 2

6. Femoral nails 4 2 3 2
7. Femoral plates 2 2
8. Patella TBW 8
9. Proximal tibial

plates
4 2

10. Tibial nails 2 6
11. Tibial plates 1 1
12. Distal tibial / ankle

implants
2 8 2

Fig. 2:

Fig. 3:

Fig. 4:

Fig. 5:
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Fig. 6:

Table 2: AO guidelines for timing of implant removal in
uncomplicated fracture healing

S.
No.

Bone Fracture Time after
implantation in

months
1. Malleolar fractures 8-12
2. Tibial pilon 12-18
3. Tibial shaft plate 12-18
4. Tibial intramedullary (IM)

nail
18-24

5. Proximal tibia 12-18
6. Patella TBW 8-12
7. Femoral condyles 12-24
8. Femoral shaft single plate 24-36
9. Femoral shaft double plates 18-24
10. Femoral intramedullary

(IM) nail
24-36

11. Peritrochanteric and femoral
neck fractures

12-18

12. Pelvis From 10th month
13. Upper extremity 12-18

Source: Canale and Beaty, eds. Campbell’s Operative Orthopedics 11/e
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