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Abstract
Objective: To evaluate the outcomes and pain reduction following removal of orthopedic 
hardware implanted for fracture fi xation.
Study Design: Prospective descriptive study.
Place and Duration: Th is study was conducted at the Department of Orthopaedic Surgery, 
Jinnah Medical College Hospital from September 2007 to February 2012.
Materials and Methods: Th e study included adult patients of either gender, reporting to the 
O.P.D. of Orthopaedic Surgery, with complaint of pain aft er open reduction and internal fi xa-
tion of either limb at implant site.
Results: Out of forty patients, 30 were males and 12 were females. Th ey presented with pain at 
the site of Implants; namely – thirty three Dynamic compression plates, nine Intramedullary 
nails. 
Conclusion: Following fracture-healing, removal of hardware is safe with minimal risk. Im-
provement in pain relief and function can be expected.
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Outcome of painful implant removal aft er fracture union

Introduction:
Th e routine removal of orthopaedic fi xation 
devices aft er fracture healing remains an issue 
of debate. Th ere are no evidence-based guide-
lines available in literature. Th ere is litt le known 
about surgeons’ practice and eff ectiveness of 
implant removal in diff erent clinical sett ings.1 
Infected hardware, non-union aft er surgery or 
obvious mechanical problems is straightforward 
indications for implant removal. However, when 
indicated by pain alone, the procedure can have 
disappointing results. Hardware removal in chil-
dren should be considered separately, since me-
tallic implants can interfere with normal growth 
patt erns.2

Persistent pain in the region of implanted hard-
ware following fracture fi xation commonly leads 
to implant removal3. In some patients, metal im-
plants can cause irritation to surrounding tissues. 
Th is may cause bursitis, tendonitis, or local irri-
tation. In these cases, removal of the metal may 

relieve this irritation. In patients who have pain 
that is clearly coming from irritation caused by 
the metal, the chance of pain reduction is much 
more expected. If the pain is more generalized, 
and not clearly an irritation, the chance of pain 
resolution with metal removal is more diffi  cult 
to predict. Th ere are potential complications of 
this type of surgery. Implant removal may be 
challenging and lead to complications, such as 
neurovascular injury, refracture, or recurrence of 
deformity. Another problem of metal removal is, 
it can be quite diffi  cult, especially with deep im-
plants that have been in place for a long time.4

Material and Methods: 
Forty two patients who had been treated previ-
ously for a fracture and complained of pain in 
the region of the fracture fi xation hardware con-
stituted the study cohort. Patients were carefully 
examined by the treating physician to rule out 
other causes of pain such as infection and non-
union. Baseline data were recorded preopera-
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tively. Th e following parameters were recorded: 
reason for implant removal, age, sex, and mecha-
nism of fracture, location of fracture, implant 
used, and activity level. We excluded patients if 
the fracture was pathological. We also excluded 
patients under age 16 years or over age 50 years. 
Patient having co-morbid disease like HTN, 
DM, TB were excluded. Fracture union was de-
fi ned as patients being more than 9 months post 
injury with evidence of healing of 4 cortices on 
2 tangential radiographs.

Patients who had their implants removed were 
followed postoperatively at three, six, and twelve 
months, and questioned regarding their current 
symptomatology and satisfaction with the im-
plant removal. At one-year, a patient satisfaction 
questionnaire was completed and outcomes 
were analyzed. Patients were asked 2 questions: 
Have your symptoms improved since implant 
removal? And if you were in the same situation 
again, would you have the implant removed?

Results: 
We treated patients with 42 fractures who met 
both inclusion and exclusion criteria. Th e Over-
all, 42 patients including 30 male (71.43%) and 
12 female (28.57%) had a second operative pro-
cedure for implant removal. Th ere are twenty pa-
tients (47.62%) who had tibial implant (6 with 
IMN, 14 with DCP). Eight patients (19.05%) 
operated for femur implant removal (3 with 
IMN.5 with DCP). . In ten patients (23.81%) we 
removed humeral plate .In four patients (9.52%) 
we removed DCP from Radius /Ulna. 

At one year 35 patients (83.33 %) of the forty 
two patients had complete resolution of pain. 
Four patients keep continuing pain complaint 
at Intramedullary nail insertion, of them three 
Tibial nail and one femoral nail case. 

Th irty eight patients (90.48%) indicated that 
they were satisfi ed, that they would have the 
procedure done again, and that their overall 
function had improved. 

Th ere were few complications associated with 
implant removal surgery in this study. Th ree 

patients of tibial plate developed infection and 
treated conservatively. One patient refractured 
post-operatively in forearm plate removal, which 
we treated in plaster. Two patients of humeral 
plate removal developed neuropraxia, improved 
conservatively within six weeks.

Discussion:
Within the literature, previously listed criteria 
for implant removal include symptomatic hard-
ware, skeletally immature patients, broken hard-
ware, compromised skin, nonunion, malunion, 
infection, fear of carcinogenesis, peri-implant 
failure, prevention of postunion stress-shield-
ing, prevention of future bacterial colonization, 
avoidance of diffi  cult surgery owing to the po-
tential for refracture or implant failure and the 
possibility that removal will improve functional 
outcome5-9. Some authors argue for an improve-
ment in symptomatology aft er removal, whereas 
others have not found any signifi cant improve-
ment10-11. In this study the road traffi  c accident 
was the most common cause of fracture. Th e 
same trend can be seen other local studies12. 

In this study, implants were removed to alleviate 
pain. In this study we removed 20 painful tibial 
implants. Th ose patients with tibial IM nail had 
pain at knee joint and rest of the patient had pain 
at implant sites. All patients with tibial plate re-
lived pain completely aft er removal. But patients 
who were operated for IM Nail removal, 3 pa-
tients (50%) of total tibial nail still complained 
knee impingement. Keating et al. showed a 45% 
rate of complete knee pain relief in 110 patients 
aft er tibial nail removal. In addition, 35% of the 
patients experienced partial relief, whereas 20% 
of the patients reported no relief13. In a retro-
spective review of 169 patients, Townend et al. 
noted that 27% had a complete pain relief and 
69% had marked relief aft er nail removal14. In 
contrast to this Court-Brown et al. (1997) re-
ported that nail removal resolved or improved 
the symptoms in almost all of his cases.15

We operated 8 patients with femur implants 
and all but one patient are happy as their pain 
resolved within 3 months. One patient keeps 
complaining pain till the end of follow-up. Re-
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garding femur intramedullary nails, a retrospec-
tive review of eighty patients by Dodenhoff  et 
al. noted that eleven of seventeen patients un-
dergoing implant removal following a healed 
femoral fracture experienced pain relief16. In an-
other retrospective study Gosling et al. in 2004 
found that aft er femoral nail removal in fi ft y-one 
patients who had been asymptomatic preopera-
tively, ten (20%) patients developed symptoms 
postoperatively17.

In our study we operated 10 patients for humeral 
implants. All of these patients were initially op-
erated for proximal humeral fractures with DCP. 
Th ese patients presented with specifi c hardware 
related complaints-pain and impingement for 
varying durations. Following ORIF of the proxi-
mal humerus specifi c complains in terms of pain, 
impingement syndrome or movement defi cits 
are frequently reported in literature18-19. In litera-
ture diff erent causes of the pain/impingement 
are mentioned, such as superior positioning of 
plate18, overhanging of plate20. In our study all 
ten patients are satisfi ed aft er removal, though 
two patients developed postoperative radial 
nerve neuropraxia. 

We operated 4 patients with forearm plate .One 
patient developed hairline fracture of ulna and 
it was treated conservatively. Th is refracture is a 
well- known complication reported aft er plate 
removal21-24. 

In my study four patients of IMN (3 tibias, 1 
femur) developed pain at insertion sites. Th ree 
patients developed post op superfi cial infection. 
All are in tibia plating.

 A large prospective cohort study to determine 
outcome of patients that require hardware re-
moval is needed. Th is would help to determine 
whether secondary gains aff ect the incidence of 
hardware removal in this specifi c trauma popu-
lation. In addition, it would be useful to develop 
and validate a tool to study hardware pain. 

Conclusion:
A signifi cant improvement of functional out-
come parameters following removal of implant 

Table 1: Overall characteristics for all identifi ed patients (42 patients )

Characteristic 
Sex No. (%) 
Male 30 (71.43%)

Female 12 (28.57%)

Age at time of implantation, mean (and range) Years
Mean overall 37.0 (20–50)

Male patients 35.9 (20–50)

Female patients 24 (18–32)

Level of activity No. (%)
Sedentary/light 8 (19.05%)

Medium 22 (52.38%)

Heavy 12 (28.57%)

Mechanism of injury No. (%)
Sports-related 2 (4.76%)

Fall 8(19.05%)

Road traffi  c accident 28(66.67%)

Assault 4 (9.52%)

 
Table2: Distribution of patients by implants

Type/Location of implant No. of Patients(%)
Tibia implant 20 (47.62%)

Femur implant 08 (19.05%)

Humerus implant 10 (23.81%)

Radius/ulna implant 04 (9.52%)

 
Table 3: Patients distribution showing post-op change in pain

Change in Pain No. of patients (% )
Pain-free  35 (83.33%)

Pain reduced  04 (9.53%)

No change in pain  03 (7.14%)

Table 4: Patient satisfaction aft er removal of implants at one year-fi nal follow-up

Patient (no)  Not satisfi ed  Satisfi ed Fully Satisfi ed
Tibia implant  2 - 18

Femur implant 1 1 6

Hhumerus implant - 1 9

Radius ulna implant 1 - 3

Total 4 2 36

Table 5: Patients showing postoperative complication

Complications No. of Patients 
Infections 3 

Refracture 1

Entry site pain IMN 4

Neuropraxia 2
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was found in the presented study. Th is knowl-
edge might be important for counseling the pa-
tients about the expected level of success when 
planning the removal of implant. Although in 
our series only a very low rate of complications 
was found, a general recommendation for hard-
ware removal is not justifi ed Concluding, espe-
cially in active patients with residual defi cits the 
removal of implant might be promising. Over-
all, implant removal should not be considered a 
routine procedure.
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