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ABSTRACT:

INTRODUCTION: As technology has improved, fracture treatment has as well. Modern contouring plates
and nails are possible depending on the bone and the location of the fracture. even after implant material
advances. On the other side, there is an ongoing debate among surgeons over the crucial justification for
implant removal. The patient's symptoms are mostly responsible for implant removal. The study's
objectives are to examine the main factors that lead to implant removal and identify the implants that must
be removed during orthopedic procedures.

METHODS: An analysis of 89 patients who were hospitalized for implant removal between January 2017
and January 2020 was carried out. A total of 112 patients were selected with care. Selected were all implant
removal patients who were hospitalized with ages ranging from 18 to 55 and who had all necessary
paperwork in order, such as a completed blood test and an X-ray report, at the time of admission.
RESULTS: 89 patients participated in the trial, including 73 men and 16 women. The research group's
average age was 38 years old. Four categories were used to group the reasons for implant removal: (I) Pain,
(1) Infection, (I11) Implant resorption or failure (1) Opt-in (patient's decision). According to our study,
distal Tibial/Ankle plates (14.4%), Femoral Intramedullary (IMIL) nails (13.25%), Olecranon wires and
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plates (12.04%), Tibial IMIL nails, and Patellar tension band wires (9.53%) are implants that are commonly
removed.

CONCLUSIONS: The medical justifications for implant removal have not been well investigated. Our
investigation revealed that pain or discomfort was the main reason for implant removal (37.1%). Infection
was the second most frequent cause of removal (26.96%) of the implant. Thirdly, implant failure in
symptomatic patients due to subpar implants, insufficient or defective implants, and unwilling patients was
an indicator. The patient's desire was the fourth indication. Due to variables including bone ingrowth and
implant deterioration, implant removal requires a difficult surgical procedure.
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INTRODUCTION: With the advancement of technology, fracture treatment has also become better. To
support the bone and encourage correct healing, fracture care with implants entails the use of surgical
hardware, such as plates, screws, nails, rods, and pins. These implants may be removed after the bone has
completely healed and are used to keep the bone in the right position as it heals. Long bones of the body
like the femur, tibia, and humerus are often treated for fractures using plates and screws. The thighbones
(femur) and shinbones (tibia) are often treated with intramedullary nails, but the hand, foot, and ankle bones
may be treated with external fixators, which are devices put to the outside of the skin and linked to the bone
using pins or wires.

Implants come in a variety of forms, including bioabsorbable, metallic, and hybrid. The surgeon will choose
the best fracture treatment option based on the kind of fracture. Modern contour plates and nails are
available depending on the bone and the location of the fracture. In this century, there are several
alternatives for surgical fracture care due to development. [1,2] Particularly in the design of the implants,
such as Intramedullary (IM) nails, plates, and screws specifically for unusual bone frames and boosting rate
of union and treatment effectiveness. Stainless steel and titanium alloys are the most often utilized materials
in the production of orthopedic implants. [3,4] Due to its lower weight and infection resistance. [5] In rare
circumstances, implants that have served their function may still be recognized by the body as a foreign
object and cause a response.

It is important to remember that complications with implants, such as infection, non-union, or improper
union, are possible. So it's essential to provide the right treatment and follow-up. After surgery, the patient
often needs physical therapy and rehabilitation to help them restore their strength and range of motion.
Due to the lack of evidence-based recommendations, there is still significant debate among surgeons
worldwide about the removal of asymptomatic implants. [6,7] Children's implants are often removed when
their fractured bones have fused, as per usual procedure, to avoid interfering with growth plates or causing
additional infections, corrosion, or reactions to foreign bodies. [8] The two main reasons to remove implants
are to relieve discomfort and enhance functionality. The technique is a taxing operation that carries a risk
of refractures or neurovascular damage. [9-12] The key reasons for implant removal will be surveyed in
this research, along with the implants that need to be removed during orthopedic procedures.

METHODS: 89 individuals who were hospitalized for implant removal from December 2019 to December
2022 were the subject of this study. A total of 112 patients were selected with care. A list of inclusion
criteria was used to choose the patients. Adult patients between the ages of 18 and 55 who were hospitalized
for implant removal in the orthopedic department's wards had to meet the inclusion criteria. They also had
to have completed all necessary investigations, such as basic blood work and an x-ray of the implant
removal location, at admission the time. Written records of the surgery's obtained consent, post-operative
care, and discharge summaries are required. The outcomes and follow-ups after the study group was
eliminated should also be recorded. Exclusion criteria for children under the age of 16 included past
surgeries including K-wire fixation, external fixators in situ, cases involving joint prostheses in situ, and
loss of substantial documented data. Due to inadequate data, other conditions including diabetes, and
inconsistent medication use, 23 instances were ruled out.

RESULTS: Seventy-three (82%) of the 89 patients were males, and 16 (8%) were women. Although they
ranged in age from 18 to 55, their average age was 38. Four kinds of primary reasons for implant removal
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were identified: (1) Pain or discomfort, (11) infection, (111) implant failure or resorption, and (IV) elective

surgery of the patient's choosing. [Table 1].
Table 1: Cases distribution

Implant type Prominent Infected Implant Elective Other reasons
Ankle implants/ distal tibial 2 8 2

Tibial plates 1 1

Tibial nails 2 6

Proximal tibial plates 4 2

Patella TBW 8

Femoral plates 2 2

Femoral nails 4 2 3 2

Hip plates and screws 1 1 2

Forearm plates 3 1
Olecranon TBW/plates 7 3

Distal humeral plates 6 2

Humeral diaphysis plate/nail | 2 2 1

Table 2: AO recommendations regarding when to remove implants after simple fracture healing

Bone Eracture Erl\l/ln;ﬁths?ﬁer implantation
Upper extremity 12t0 18

Pelvis From 10th day of month
Peritrochanteric and femoral neck

fractures 12t0 18

Femoral intramedullary (IM) nail 24 10 36

Femoral shaft double plates 18to 24

Femoral shaft single plate 24 10 36

Femoral condyles 12to 24

Patella TBW 8to 12

Proximal tibia 12to 18

Tibial intramedullary (IM) nail 18to 24

Tibial shaft plate 12t0 18

Tibial pilon 12t0 18

Malleolar fractures 8to12

(). Pain, discomfort, or predominance was seen in 33 patients (37.1%). The average time after fracture
fixation was 38 months, however, it ranged from 6 to 84 months. According to our study, the most often
removed implants were the femoral IM nail, the patella tension band wire (TBW), the olecranon
TBW(/plates, and the twelve. The average length of stay for the patients in the study was 7 days, and after
six consecutive months of follow-ups, the results indicated that 30 out of 33 patients had eliminated their
pain (90.9%), while the other 3 patients continued to have slight pain or discomfort (9.09%).
(1) 24 patients (26.96%) needed implant removal due to infected implants already in situ. The period after
fracture fixation varied from 2 to 56 months, or 47.57 months on average. While the contaminated implants
were being removed from the other 23 patients, the fracture of one patient, which didn't seem to be
connected, was treated further using external fixators. The most often removed implants, according to our
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data, were olecranon plates (4%), proximal tibial plates (9%) and distal tibial/ankle plates and screws (11).
The average length of stay for the patients in the study was 7 days, and the results indicated that 21 out of
24 patients (87.5%) had fully recovered from infection by the time they were discharged, whereas 3 patients
had developed chronic osteomyelitis. [Figure 1 (a, b), Chart 2].

Painful promment Implant Infected implants

Chart 2

Failed implants Removal done on patient's request

Fromems Tia Pany. 36.47%

Chart 3

Chart

Figure 1: Implant removal
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(111). Due to implant failure, 8 patients (8.98%) had revision osteosynthesis in addition to implant removal.
The average time since the first operation was 2 to 12 months. Our study found that humeral shaft dynamic
compression plates (1), femoral IMIL nails (2), distal tibial plates (3), cannulated cancellous screws in the
femoral neck (2), and cannulated cancellous screws in the tibia (1) were the implants that were removed
the most often. Following fixing surgery, a follow-up exam indicated significant bone loss beneath both
forearm plating bones [Figure 1 (d)]. Both plates were eventually removed. There were no new problems
with additional follow-up.

(1V). Despite having no symptoms, 24 patients (26.97%) decided to have their implants removed on their
own [Chart 4].

According to a further study of the data, no implants were removed following any serious vascular damage
or refracture. After having the distal humeral plates removed, a patient had ulnar nerve palsy; nevertheless,
they improved with further physiotherapy treatment. Chronic osteomyelitis caused by an infected Tibial
IMIL nail was treated with sequestrectomy and wound washing.

DISCUSSIONS: The purpose of the research was to identify the primary reasons for implant removal from
orthopedic operations as well as which implants needed to be removed. The study included the records of
89 adult patients who were hospitalised for implant removal and the records of 112 adult patients from
Mayo Hospital in Lahore.

The AO association advises prompt implant removal. [13,14] The right clinical justifications for implant
removal have not been established. As a result of variables including bone engraftment and wear on the
implants, implant evacuation is a difficult procedure that carries a risk of refractures or neurovascular
damage. [15,16,17]

The research revealed a male predominance, while 82% of implant removal patients were male. Similar
results were reported in second research, which showed a male predominance (189 out of 275 patients),
and in a third study, which showed that 30 out of 40 patients (or 75%) were male. [18]

The bulk of implant removal operations seem to be carried out on male patients. The study would have
been far more accurate if there had been an equal number of male and female patients. In our research, 30
of 33 patients had total pain alleviation (90.9%), while the last three patients continued to have slight pain
or discomfort (9.09%), which was also seen in previous studies. [19,20] In a different research, 10 (20%)
of the 51 asymptomatic individuals who had implants removed had problems. [21-25] By our research, pain
or discomfort was the primary factor (37.1%) in implant removal. Other studies have found comparable
results. [26,27,28] Infection was the second most frequent sign that the implant had to be removed
(26.96%). [29] According to research, infections may develop in 5% of all implant removals. [30] Thirdly,
symptomatic patients with implant failure due to poor implants, inadequate or flawed implants, or
uncooperative patients was an indication. Three more research had similar findings. [31,32] The patient's
desire was the fourth indication.

CONCLUSIONS: In certain circumstances, implant removal may be required, such as when the patient is
dealing with persistent discomfort, implant protrusion, or infection. Removing an implant may also be
necessary due to patient demand, implant failure, or bone resorption. It may be especially difficult to remove
weight-bearing implants without causing more injury since they may have fused to the surrounding bone.
The total elimination of symptoms cannot be ensured by removing the implant. The bone and surrounding
tissue may sustain more damage as a result of the implant removal, necessitating additional surgery or
rehabilitation. Even after the implant has been removed, some individuals may still feel pain or other
symptoms. Therefore, before opting to remove the implant, it should be carefully thought out and evaluated
together with the patient's health and available treatments.
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