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Background: Metastatic bone disease (MBD) commonly affects the hip and surgical intervention
including total hip arthroplasty (THA) is often indicated to treat the joint and improve function. Patients
with metastatic cancer often receive radiotherapy, and orthopaedic oncologists must consider surgical
risks with operating on irradiated bone and soft tissue. We evaluated surgical outcomes and implant
survival (IS) of titanium acetabular components and femoral components in patients treated for MBD in
the setting of perioperative radiation.
Methods: This was a retrospective review of patients who underwent THA for MBD at 3 institutions
between 2017 and 2021. Outcomes included rates of reoperation, complications, IS, and overall survival.
Results: Forty-six patients who received primary THA for MBD were included in the study. Twenty pa-
tients (43.5%) received perioperative radiation for MBD. Six postoperative complications including one
superficial wound infection, 2 dislocations, 2 pathologic fractures, and one aseptic acetabular component
loosening led to 5 reoperations. There were no significant differences in postoperative outcomes,
reoperation after THA, and IS based on radiotherapy status.
Conclusions: To our knowledge, this is the first paper evaluating primary THA outcomes and IS between
patients who receive perioperative radiation for MBD to the hip and those who do not. As surgical
management is a crucial part of the treatment in alleviating pain and disability in patients with MBD, we
continue to recommend THA for patients who received radiation at the operative site.
© 2023 The Authors. Published by Elsevier Inc. on behalf of The American Association of Hip and Knee
Surgeons. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
Introduction

Metastatic cancer in patients with solid tumors most commonly
affects the skeletal system, with incidences of approximately
280,000 cases per year in the United States [1,2]. The incidence of
metastatic bone disease (MBD) varies by tumor type and is most
common in patients withmultiplemyeloma, prostate cancer, breast
cancer, and lung cancer [3]. The femoral and pelvic bones are
common sites for metastases making up 33% and 19% of all meta-
static lesions, respectively [4e7]. Bone metastases in the proximal
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femur and pelvis carry significant morbidity including pain,
impaired mobility, and pathologic fracture [6]. Furthermore, these
metastatic lesions compromise the stability of the hip leading to
mechanical failure, and are associated with an increased risk of
mortality [6,8,9].

Management of metastatic lesions about the hip involves com-
plex clinical decision-making. In cases of severely compromised
function or risk of pathologic fracture, surgical stabilization is
indicated. If there is an impending or complete pathologic fracture
of the proximal femur, treatment options include open reduction
and internal fixation (ORIF) with plate and screw constructs,
intramedullary nailing (IMN), or resection with total hip arthro-
plasty (THA)/hemiarthroplasty [8,10,11]. If there is evidence of
acetabular involvement, THA is the recommended treatment op-
tion [10,12]. Studies have reported higher failure in patients
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Table 1
Patient demographic and clinical characteristics.

Variable N (%)

Age at diagnosis (years), mean ± SD 60.89 ± 12.94
BMI at diagnosis, median (IQR) 27.92 (24.60-33.23)
Sex
Male 24 (52.2)
Female 22 (47.8)

Smoking history 17 (37)
Chronic steroid use 2 (4.3)
Primary tumor type
Breast cancer 14 (30.4)
Lung cancer 8 (17.4)
Prostate cancer 6 (13)
Renal cell carcinoma 4 (8.7)
Unknown primary 3 (6.5)
Multiple myeloma 2 (4.3)
Esophageal cancer 2 (4.3)
Cervical cancer 1 (2.2)
Colon cancer 1 (2.2)
Urothelial carcinoma 1 (2.2)
Melanoma 1 (2.2)
Thyroid cancer 1 (2.2)
Peripheral nerve sheath tumor 1 (2.2)
Gastric cancer 1 (2.2)

Pathologic fracturea 14 (30.4)
Femoral head/neck 11
Periacetabular 7

Location of metastatic lesions
Femoral lesions 29
Periacetabular lesions 14
Femoral and periacetabular lesions 3

Chemotherapy 35 (76.1)
Perioperative radiation 20 (43.5)

IQR, interquartile range; BMI, body mass index; SD, standard deviation.
a Some patients had multiple pathologic fracture locations.

Table 2
Operative characteristics.

Variable N (%)

Operative duration, minutes, median (IQR) 127 (102-157)
Estimated blood loss, mL, median (IQR) 200 (150-400)
Femoral component
Cemented 21 (45.7)
Uncemented 25 (54.3)
Primary femoral stem 40
Revision femoral stem 6

Acetabular component
Porous titanium coating 25 (54.3)
Plasma spray 14 (30.4)
3-D printed porous titanium 5 (10.9)

Cage and cement 2 (4.3)
Intraoperative complication 2 (4.3)
Length of stay, days, median (IQR) 3 (2-7.50)
Discharge disposition
Home 36 (78.3)
Acute rehab 4 (8.7)
Skilled nursing 6 (13)

SD, standard deviation; IQR, interquartile range; mL, milliliters; 3-D, 3 dimensional.

G. Vijayakumar et al. / Arthroplasty Today 25 (2024) 1012962
surgically treated with ORIF or IMN due to lack of load sharing
between the fixation device and the bone [13e15]. Therefore, THA
is strongly considered in cases in which further progression and
destruction will likely lead to hardware failure [11,13].

In contrast to THA in the setting of osteoarthritis, the clinical
decision-making process of selecting THA for MBD is complicated
by the underlying pathology. Namely, up to 50% of these patients
are irradiated in an attempt to treat the underlying malignancy
[16]. Radiation can compromise the native bone stock and may
affect component rate of mechanical failure [17e20]. In previously
irradiated hips, implants such as tantalum cups and porous tita-
nium components containing porous ingrowth surfaces may prove
beneficial by promoting osseointegration as early as 5 weeks after
implantation [21,22]. Prior studies have demonstrated improved
implant survival (IS) of tantalum cups in patients with a history of
pelvic radiation for primary cancer [23e26]; however, 2 other
studies have more recently demonstrated similar IS of porous ti-
tanium components [27,28].

Although the long-term survival of tantalum cups has been
studied in patients with a history of pelvic radiation for primary
tumors [23e26] and in patients with metastatic disease [29,30],
there is a paucity of data reporting the functioning and long-term IS
of titanium cups used for THA in patients with a history of radiation
to the operative hip for MBD. The purpose of this investigation was
to examine the differences in rates of postoperative complications,
reoperation, IS, and overall survival (OS) in patients after primary
THA with titanium cups for MBD in the setting of perioperative
radiation.

Material and methods

A retrospective review of all primary THA patients with histo-
pathological and radiographically diagnosed MBD at the hip be-
tween 2017 and 2021 was conducted at 3 institutions. Exclusion
criteria included patients undergoing revision THA and no infor-
mation regarding previous radiotherapy treatments. This studywas
exempt from institutional review board approval based on insti-
tutional guidelines, and the requirement for informed consent was
waived.

Demographic and clinicopathological information including sex,
age, body mass index, smoking history, chronic steroid usage, pri-
mary tumor type, pathologic fracture at diagnosis, and chemo-
therapy and radiotherapy treatments were collected from the
medical record (Table 1). Preoperative labs, operative characteris-
tics (Table 2), and postoperative outcomes were also collected from
the medical record. Acetabular components utilized included: G7
with plasma spray or OsseoTi (Zimmer Biomet, Warsaw, IN),
Pinnacle (DePuy Synthes, Warsaw, IN), Tritanium (Stryker, Mah-
wah, NJ), POLARCUP (Smith & Nephew, England, UK), Novation
Crown Cup (Exactech, Gainesville, FL), and Restoration GAP II
(Stryker). Femoral components utilized included primary femoral
stems: VerSys LD/Fx Cemented Hip Prostheses (Zimmer Biomet,
Warsaw, IN), Omnifit femoral stem (Stryker, Mahwah, NJ), Accolade
II (Stryker, Mahwah, NJ), Anthology (Smith & Nephew, England,
UK), Synergy (Smith & Nephew, England, UK), Zimmer Trabecular
Metal Primary Hip Prosthesis (Zimmer Biomet, Warsaw, IN),
Novation Press-Fit (Exactech, Gainesville, FL), DePuy Summit
(DePuy Synthes, Warsaw, IN), Biomet Echo (Zimmer Biomet, War-
saw, IN), Biomet Taperloc (Zimmer Biomet, Warsaw, IN), DePuy
Actis (DePuy Synthes, Warsaw, IN), and DePuy Endurance (DePuy
Synthes, Warsaw, IN) and revision femoral stems: Restoration
Modular Hip System (Stryker, Mahwah, NJ) and Echelon (Smith &
Nephew, England, UK). Perioperative radiation was defined as a
history of radiation to the operative hip or receiving radiation
within 6 weeks postoperatively. OS was defined as the time from
the date of surgery to the date of last follow-up or death from any
cause. IS was calculated from the date of surgery to the date of last
follow-up or death from any cause or until revision THA.
Statistical analysis

Continuous variables were described as medians with an
interquartile range ormeans with standard deviation depending on
normality, and compared using Mann-Whitney U test or student’s t
test as appropriate. Categorical variables were described as totals
and frequencies and compared using the c2 test. Associations
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between perioperative radiotherapy, as well as other clinical fac-
tors, with OS and IS were analyzed with Kaplan-Meier curves and
log-rank testing. Cox proportional hazards regression was used to
determine prognostic factors in univariable and multivariable an-
alyses, expressed as hazard ratios (HRs) and 95% confidence in-
tervals (CIs). Factors that were statistically significant on
univariable analysis were included in the multivariable model. All
statistical analysis was performed using SPSS statistical software
(version 26.0 IBM, Armonk, NY). Significance was determined a
priori by an alpha level of 0.05.
Results

Overall demographics

Forty-six patients who underwent THA for MBD of the hip at 3
institutions were included in this study. Twenty patients (43.5%)
received perioperative radiation to the operative hip. Two (4.3%)
patients sustained intraoperative complications including femoral
fracture and intraoperative fracture of the greater trochanter. Of the
46 THA, 21 (45.7%) used cemented femoral components, while 25
(54.3%) utilized uncemented femoral components. Regarding
acetabular components, 25 (54.3%) received porous titanium-
coated implants, 14 (30.4%) plasma spray-coated implants, 5
(10.9%) 3-D-printed porous titanium implants, and 2 (4%) cages and
cement (Table 2). Six (13%) patients sustained postoperative com-
plications. Complications included superficial wound infections
(n ¼ 1), dislocations (n ¼ 2), pathologic fractures (n ¼ 2), and
aseptic acetabular shell loosening (n ¼ 1). Five (10.9%) patients
required reoperation.
Table 3
Patient demographic and procedural characteristics based on radiotherapy status.

P-value Perioperat

Total patients 20
Primary tumor type .105
Prostate cancer 1 (5%)
Breast cancer 3 (15%
Unknown 2 (10%
Cervical cancer 1 (5%)
Lung cancer 5 (25%
Renal cell carcinoma 3 (15%
Colon cancer 1 (5%)
Multiple myeloma 2 (10%
Esophageal cancer 0
Urothelial carcinoma 1 (5%)
Melanoma 0
Thyroid cancer 1 (5%)
Gastric cancer 0
Peripheral nerve sheath tumor 0

Chemotherapy 1.00 15 (75%
Pathologic fracture .555 7 (35%
Operative time
Minutes, median (IQR) .026 135.5 (114

EBL
mL, median (IQR) .060 300 (200

Platelet count
Thousand per mL, mean ± SD .234 244.28 ± 1

Neutrophil count
Thousand per mL, mean ± SD .893 5.89 ± 3.2

Intraoperative complications .667 1 (5%)
Femoral component .500 12 cement

8 cementl
Acetabular component .293 9 Porous t

6 Plasma s
3 3-D prin
2 cage and

Statistically significant P-values are bolded.
SD, standard deviation; EBL, estimated blood loss; mL, microliter; mL, milliliters; 3D, 3 d
Differences by radiotherapy status

Comparison of demographics and procedural characteristics
between patients who received perioperative radiation to the
operative hip is illustrated in Table 3. Themean Gy dose for patients
that received radiation in this time frame was 30.67 Gy ± 6.8. There
were no significant differences in age (P¼ .633), sex (P¼ .369), body
mass index (BMI) (P ¼ .188), smoking history (P ¼ .708) or chronic
steroid usage (P ¼ .184) between both groups. There were signifi-
cant differences in operative time (P ¼ .026) between both groups.
No significant difference was seen in postoperative complications
(P ¼ .380), reoperation after THA (P ¼ .178), OS (P ¼ .921), or IS (P ¼
.083) between both groups (Table 4). Kaplan-Meier curves
comparing OS and IS between both groups are illustrated in
Figures 1 and 2, respectively.

Overall implant survival

Mean IS, excluding patients with GAP2 cages, was 44.32 months
(95% CI 38.97-49.66). IS was 91.8% at 1 year and remained at 86.4%
from 2 years to maximum follow-up. Acetabular component
coating (P ¼ .448) and femoral component cementation (P ¼ .296)
were not significantly associated with IS. When analyzing IS be-
tween femoral metastasis vs acetabular-based metastasis, we
found no statistically significant differences (P ¼ .582; HR 0.03; 95%
CI 0.00-9330.13).

Overall survival

Mean survival was 24.75 months (95% CI 18.12-31.38). OS was
57% at 1 year, 48.2% at 2 years, 42.2% at 3 years, and 31.6% at 4 years
ive radiation No radiation

26

5 (19.2%)
) 11 (42.3%)
) 1 (3.8%)

0
) 3 (11.5%)
) 1 (3.8%)

0
) 0

2 (7.7%)
0

1 (3.8%)
0
1

1 (3.8%)
) 20 (76.9%)
) 7 (26.9%)

.5-206) 119.5 (94.5-139.25)

-400) 200 (150-337.5)

02.62 278.73 ± 85.89

3 5.74 ± 3.53
1 (3.8%)

ed (60%) 13 cemented (50%)
ess (40%) 13 cementless (50%)
itanium coat (45%) 16 Porous titanium coat (61.5%)
pray (30%) 8 Plasma spray (30.8%)
ted porous titanium (15%) 2 3-D printed porous titanium (7.7%)
cement (10%)

imensional.



Table 4
Postoperative outcomes based on radiotherapy status.

P-value Perioperative radiation No radiation

Total patients 20 26
Postoperative complications .380 4 (20%) 2 (7.7%)
Superficial wound infection 0 1
Dislocation 2 0
Pathologic fracture 1 1
Aseptic acetabular component loosening 1 0

Reoperation after THA .178 4 (20%) 1 (3.8%)
Overall survival, months
Mean (95% CI) .921 25.90 (15.49-36.32) 20.79 (14.39-27.20)

Implant survival, monthsa

Mean (95% CI) .083 39.13 (28.15-50.10) 35.91 (32.00-39.82)

THA, total hip arthroplasty; CI, confidence interval.
a Of 44 THA excluding GAP2 cages.
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postoperatively. Perioperative radiation was an insignificant pre-
dictor of OS (P ¼ .921). On univariate analysis, OS was significantly
associated with preoperative neutrophil lymphocyte ratio (P ¼
.026; HR 1.07 [95% CI 1.01-1.13]) and preoperative albumin (P ¼
.002; HR 0.34 [95% CI 0.18-0.67]). On multivariate analysis, preop-
erative albumin remained predictive of improved OS (P ¼ .007; HR
0.38 [95% CI 0.19-0.76]) (Table 5).
Discussion

Common locations of metastasis in the skeletal system include
the proximal femur and acetabulum [1,2,4e7]. As the proximal fe-
mur and acetabulum constitute a significant weight-bearing joint,
pain and pathologic fracture of the hip joint cause significant
morbidity in this patient population [6,8]. In the event of severely
compromised function or risk of pathologic fracture, surgical sta-
bilization is often indicated. Investigations into surgical manage-
ment of MBD to the hip have demonstrated THA to have lower
implant failure rates and fewer complications compared to IMN and
ORIF; however, THA in patients with a history of radiation has
different risk factors to consider [8,10e15]. Radiation can compro-
mise wound healing, bone health, and the implant’s ability to
integrate into the bone [17e20]. While few studies have investi-
gated the IS of tantalum cups in patients with MBD, no study has
Figure 1. Kaplan-Meier curve comparing o
compared postoperative outcomes or IS of modern implants in this
cohort receiving perioperative radiation [29,30].

Patients with metastatic cancer have increased rates of post-
operative complications, reoperations, and mortality following
primary THA compared to patients without metastatic cancer
[9,31]. In addition, patients with a history of pelvic radiation have
increased rates of reoperation following THA [32]. In our cohort,
13% of patients experienced postoperative complications, which is
comparable to the 8.9% rate reported by Schneiderbauer et al [33] in
306 hip arthroplasties forMBD and 10.4% rate reported by Sorenson
et al [34] in 105 hip arthroplasties for MBD. One patient experi-
enced a superficial surgical site infection near the incision site.
Another patient experienced aseptic acetabular component loos-
ening. This patient received radiation 1 month after surgery. Nov-
ikov et al [32] reported 10% aseptic acetabular component
loosening in patients after THA with a history of pelvic radiation,
which is consistent with our cohort. Furthermore, 2 patients (4.3%)
in our cohort experienced dislocations. One patient received radi-
ation 1 month prior to their THA and the other patient received
radiation 2 months prior. Houdek et al [29] and Lavignac et al [35]
reported a 3% dislocation rate after THA for patients withmetastatic
disease; however, in patients with a history of pelvic radiation,
there have been various rates of dislocation ranging from zero
percent to 16% dependent on the acetabular component utilized
(23-27). The final 2 complications in our cohort were 2 pathologic
verall survival between both groups.



Figure 2. Kaplan-Meier curve comparing implant survival between both groups (excluding GAP2 cages).
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femoral fractures occurring 6 months after THA in a patient with
perioperative radiation and 15 months after THA in a patient with
no perioperative radiation. Of these 6 complications, 5 led to
reoperation in our cohort with 4 (20%) patients in the perioperative
radiation cohort and one patient (3.8%) who did not receive peri-
operative radiation. Novikov et al [32] reported a 12% revision rate
following THA for MBD in patients with pelvic radiation, while
Sorenson et al [34] reported a 3.8% revision rate following THA for
MBD. Although we found no significant difference comparing
reoperation in both groups, this may be a result of the small
number of reoperations.

Overall IS of titanium acetabular components in our cohort,
excluding GAP2 cages, had a mean of 44.32 months with 86.4%
overall IS at maximum follow-up. Our implant survivorship was
comparable to previous studies reporting on tantalum survivorship
following THA for metastatic disease [29]. Houdek et al [29] re-
ported 92% IS of tantalum components at 4 years of follow-up and
Thein et al [36] reported 100% IS of porous titanium components at
a mean of 18.6 months after THA in patients with MBD to the hip.
Comparison of IS times, excluding GAP2 cages, between patients
that had received perioperative radiation and those that did not
yielded no significant differences (P ¼ .083). Radiation has dose-
dependent effects on bone, and previous studies have
Table 5
Overall survival and implant survival.

Univariate

Overall survival
Mean, months (95% CI) 24.75 (18.

Chemotherapy P ¼ .428;
Perioperative radiation P ¼ .921;
NLR P ¼ .026;
Albumin P ¼ .002;

Implant survivala

Mean, months (95% CI) 44.32 (38.
Chronic steroids P ¼ .843;
Perioperative radiation P ¼ .210;
Acetabular component (porous titanium vs plasma spray) P ¼ .448;
Femoral component (cemented vs cementless) P ¼ .296;

Statistically significant P-values are bolded.
CI, confidence interval; NLR, neutrophil lymphocyte ratio.

a Of 44 THA excluding GAP2 cages.
demonstrated significant alterations to the bone structure starting
after 3000-4000 cGy [17,18]. In our cohort of 18 patients who
received perioperative radiation, excluding patients who received
GAP2 cages, the mean Gy was 30.67 Gy. Similar IS findings were
reported by Rose et al [23] andWellings et al [27] in patients with a
mean of 58-63 Gy.

Prior studies have reported tantalum acetabular components to
be superior to nontantalum acetabular components in patients af-
ter THA with a history of non-MBD pelvic radiation [20,23e26,28].
Rose et al [23] reported a 100% implant survivorship rate at a mean
of 31 months follow-up after THA with tantalum acetabular com-
ponents in patients with a history of pelvic radiation for prostate,
gynecologic, and colorectal cancer. Similar IS of tantalum compo-
nents has been reported by Joglekar et al [26] and De Paolis et al
[24] in patients who received non-MBD pelvic radiation. However,
2 studies have demonstrated comparable IS rates of porous tita-
nium implants [27,28]. Wellings et al [27] reported 89% IS of porous
titanium implants at 10-year follow-up after 38 THA in patients
with a history of pelvic radiation for majority of primary tumors
including prostate, gynecologic, and colorectal cancer. Kim et al
[28] reported a 95% IS of porous titanium at 2-year follow-up after
58 THA in patients with pelvic radiation for prostate cancer. These
new titanium components are manufactured in several methods
analysis Multivariate analysis

12-31.38)
HR 1.48 (95% CI 0.55-3.99)
HR 1.04 (95% CI 0.46-2.38)
HR 1.07 (95% CI 1.01-1.13) P ¼ .250; HR 1.04 (95% CI 0.98-1.10)
HR 0.34 (95% CI 0.18-0.67) P¼ .007; HR 0.38 (95% CI 0.19-0.76)

97-49.66)
HR 1.53 (95% CI 0.02-98.54)
HR 10.45 (95% CI 0.27-409.42)
HR 0.22 (95% CI 0.01-11.10)
HR 7.66 (95% CI 0.17-348.08)
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including porous titanium coating, 3-D printed porous titanium,
and plasma sprayed. On univariate analysis, we found no significant
difference in IS of these various designs (P ¼ .448) consistent with
Bondarenko et al’s [37] biomechanical study demonstrating similar
osseointegration among various titanium components.

Regarding cementation of the femoral component, studies have
reported excellent implant survivorship of cemented and cement-
less femoral components in patients after THA for MBD [35,36,38].
Jacofsky et al [38] reported a 10% implant failure in 5 years in
cemented THA and bipolar hemiarthroplasties. Thein et al [36]
reported no implant failures at the last follow-up of 18.6 months in
60 uncemented THAs for MBD to the hip. In our study, we found a
10.9% overall implant failure rate with 4 failures in cemented THA
and one implant failure in uncemented THA. There was no signif-
icant difference (P ¼ .296) in IS of femoral components, excluding
patients who received GAP2 cages, in patients with MBD after THA.
Previous studies have demonstrated high failure rates of cemented
and cementless components in patients with a history of pelvic
radiation [19,20,25]. However, more recent studies with porous
titanium and tantalum components have shown improved out-
comes in both cemented and cementless THA following pelvic ra-
diation [23,24,26e28]. In our study, we found no significant
difference in IS following cemented or uncemented THA in patients
based on radiotherapy status.

OS in patients who receive hip arthroplasty for metastatic dis-
ease is typically poor [30,33,34]. Sorenson et al [34] reported 39%
survival after 1 year of joint arthroplasty in upper and lower ex-
tremity MBD, while Schneiderbauer et al [33] reported 41% survival
after 1 year following THA and hemiarthroplasty for MBD. In our
cohort, the mean survival was 24.75 months, and 57% of patients
survived 1 year postoperatively. Although we reported a higher OS,
this may be due to modern improvements in systemic and targeted
treatments. On univariate and multivariate analyses, preoperative
albumin was an independent predictor of improved OS. In patients
undergoing THA, low preoperative albumin levels have been
demonstrated to be a significant predictor of mortality, which is
consistent with our findings [39]. Further studies into the prog-
nostic abilities of preoperative albumin in patients undergoing THA
for MBD need to be conducted to determine the significance of this
finding.

Management of patients with MBD to the hip requires a
multidisciplinary effort involving medical oncology, radiotherapy,
as well as surgical management. For surgical management of MBD,
orthopaedic oncologists must determine potential risks with sur-
gery in patients with a history of pelvic radiation. Radiation has
been shown to affect bone structure and its healing ability; how-
ever, new porous titanium implants and alternative primary-style
implants have demonstrated excellent IS and low rates of reoper-
ation in patients after THA in irradiated bone [27,28]. This is the first
study comparing postoperative outcomes after primary THA in
patients who received perioperative radiation to the hip for MBD
compared to those who did not, and we found no significant dif-
ferences. As surgical management is a crucial part of the treatment
for alleviating pain and disability in patients with MBD, we
continue to recommend THA for patients who received radiation at
the operative site.

This study has several limitations. Although this study recruited
patients from less than 10 surgeons at 3 institutions, the sample
size and short follow-up may limit the external validity of our re-
sults. The short follow-up in our study as well as the loss of some
patients in our cohort to follow-up may have underestimated the
true implant failure rate. The heterogeneity of primary tumor types
in patients with perioperative radiation compared to those without
perioperative radiation is an additional limitation. Additionally, the
numerous primary tumor types included in our study preclude any
conclusions from being drawn for any of the tumor subtypes.
Furthermore, this was a retrospective study and is subject to the
biases inherent in retrospective analysis. Regarding radiotherapy
treatments, 5 of the 20 subjects who received perioperative radi-
ation had no documentation of the Gy units administered, biasing
our mean Gy calculated for this cohort.
Conclusions

Although radiotherapy can compromise wound healing, bone
health, as well as the implant’s ability to incorporate into the bone,
modern implants have demonstrated excellent survivorship in the
setting of radiation. In patients with MBD of the hip requiring THA,
we report no significant difference in outcomes in those treated
with perioperative radiation compared to those who received no
radiation.
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