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Abstract
Femoral impaction bone grafting is a crucial technique in revision hip arthroplasty, addressing bone loss and
ensuring implant stability. The choice between cemented and uncemented stems significantly influences the
outcomes and long-term success of the procedure. This systematic review aims to compare the clinical
outcomes of cemented versus uncemented stems in femoral impaction bone grafting. A comprehensive
search of PubMed, MEDLINE Complete, and the Cochrane Library databases was conducted in accordance
with Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. Studies
evaluating the outcomes of femoral impaction bone grafting with cemented or uncemented stems were
included. The primary outcome measured was the rate of loosening of the femoral component, while
secondary outcomes included the incidence of complications such as dislocation, infection, fractures, overall
patient mortality, and cardiopulmonary diseases. The literature search yielded 78 articles, with 36 meeting
the inclusion criteria. These included one randomized controlled trial, 16 cohort studies (10 retrospective
and six prospective), and 15 case series. Most surgeries were revision procedures, with aseptic loosening
being the most common indication. For the cemented technique, 1,588 hips were analyzed, with 8.00%
experiencing aseptic loosening, 3.53% dislocation, 3.87% infection, 37.33% mortality, 7.57% fractures, and
1.13% cardiopulmonary complications. For the uncemented technique, 464 hips were analyzed, with 1.72%
aseptic loosening, 4.74% dislocation, 1.5% infection, 38.47% mortality, 7.76% fractures, and 0.65%
cardiopulmonary complications. This systematic review highlights that both cemented and uncemented
techniques for femoral impaction bone grafting offer unique benefits and challenges, with the choice
depending on patient-specific factors. The uncemented technique, with a lower risk of femoral component
loosening, may be better suited for younger, active patients with good bone quality, despite a slightly higher
risk of fractures and dislocations. In contrast, the cemented technique, offering immediate stability, is more
appropriate for elderly patients with compromised bone quality but carries a higher risk of loosening and
cardiopulmonary complications. The decision should be tailored to the patient’s clinical profile, including
age, bone quality, comorbidities, and the surgeon’s expertise.

Categories: Orthopedics
Keywords: aseptic loosening, cemented stems, complications, femoral impaction bone grafting, hip arthroplasty,
systematic review, uncemented stems

Introduction And Background
Femoral impaction bone grafting (IBG) is a surgical technique employed in revision hip arthroplasty to
address bone loss [1] and provide mechanical stability to the implant. The choice between cemented and
uncemented stems is crucial in this procedure, as it significantly impacts its success. In cemented femoral
grafting, a cemented prosthesis is commonly used. This involves applying a special bone cement, such as
polymethylmethacrylate (PMMA), to fix the prosthesis to the femur. Figure 1 shows an illustration of a
cemented prosthesis used in femoral IBG, showing the application of PMMA cement to fix the prosthesis to
the femur, providing immediate stability and fixation.
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FIGURE 1: Cemented stem revision
Follow-up radiograph two years after cemented stem revision with femoral impaction grafting.

This image is reproduced with permission from Gehrke T, Gebauer M, Kendoff D. © 2013 British Editorial Society
of Bone and Joint Surgery. All rights reserved [2].

On the other hand, Figure 2 shows an illustration of a non-cemented or press-fit prosthesis used in femoral
IBG, illustrating the porous surface that allows for bone ingrowth and integration, providing long-term
stability and fixation. These prostheses rely on the bone's natural healing process to gradually grow into the
porous surface, providing long-term stability and fixation.
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FIGURE 2: Uncemented stem
Follow-up radiograph two years after a modular revision prosthesis titan uncemented stem revision with femoral
impaction grafting and distal diaphyseal fixation.

This image is reproduced from Wimmer MD, Randau TM, Deml MC, Ascherl R, Nöth U, Forst R, Gravius S. 2013;
14 [3].

Advancements in modern fixation techniques, particularly those utilizing cement, have notably elevated
outcomes compared to older cemented and historical uncemented series [4]. However, in recent years,
developments in uncemented devices have showcased remarkable progress [5-8], demonstrating enhanced
stability that now matches or even surpasses the reliability achieved through cemented fixation methods.
This evolution underscores the dynamic nature of orthopedic practices: while traditional cemented
approaches historically excelled, contemporary uncemented methods have emerged as robust alternatives,
offering comparable levels of stability and promising long-term outcomes.
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The initial method outlined by Gie et al. [9], with a relatively brief follow-up period, involved the utilization
of cemented stems. Although some attempts have been made to employ uncemented stems alongside
impaction grafting, the outcomes have generally been less positive [10]. Despite the generally less positive
outcomes observed in this study, research by Masterson et al. [11] indicates no significant differences in
outcomes or revision rates at an average follow-up of 9.8 years. This study comparing cemented (31 hips in
30 patients) and uncemented (33 hips in 30 patients) Freeman femoral components found no substantial
disparities in outcomes or revision rates.

Existing research highlights the critical role of stem choice in femoral IBG outcomes, showcasing varied
preferences, and emphasizing advantages and limitations in stability, longevity, and patient outcomes.
However, gaps persist, including the insights gained within the initial two-year postoperative period, and
there is an ongoing need for further investigation. This includes maintaining vigilance in understanding hip
arthroplasty outcomes in the medium to long term after the two-year postoperative period, a vital avenue
for future research.

Review
Methodology
Search Strategy

This systematic review was conducted based on the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines. The search string used in the literature search conducted in June 2023
was (femoral IBG) AND (cemented stems OR uncemented stems). Electronic databases, i.e., PubMed,
MEDLINE Complete, and Cochrane Library were used in the literature search to identify relevant studies
from 1987 to June 2023. All records from the inception of the databases were searched. Reference tracing of
the included articles was conducted to confirm all relevant literature was included.

Inclusion/Exclusion Criteria

The inclusion criteria for this systematic review were studies that reported the outcomes of femoral IBG
using cemented stems or uncemented stems. Studies published in the English language were included. On
the other hand, studies that did not report the outcomes of interest were not in English, did not contain
original data (e.g., letters, commentaries, or opinions), or animal studies were excluded from the review.
Conference abstracts and proceedings were excluded to avoid duplication with the original articles.

Data Screening

The organization of literature and identification of duplicated items were performed using Endnote. Two
independent reviewers screened the titles and abstracts of the identified studies to assess their relevance to
the research questions. Full-text articles were obtained for the potentially relevant studies, and their
eligibility was further assessed based on the inclusion and exclusion criteria. Any reviewer disagreements
were resolved through discussion or consultation with a third reviewer.

Data Extraction

The extracted information included the following parameters: authors, mean age, indication for surgery,
mean follow-up years, number of patients, and number of hips. Primary outcomes and secondary outcomes
are presented in a table below. These data were categorized according to cemented and uncemented groups.
This data was analyzed to identify trends, assess study quality, and evaluate the evidence on cemented and
uncemented femoral IBG techniques. Limitations were considered to understand their impact on study
validity. Data from the included studies will be extracted and analyzed using a random-effects model. The
primary outcome will be the rate of loosening of the femoral component. Secondary outcomes will include
dislocation, infection, mortality, fracture, and cardiopulmonary diseases.

Results
Search Results

The literature search revealed 78 articles (PubMed = 46, MEDLINE Complete = 23, and Cochrane Library =
11), of which seven were identified as duplicates and removed, and one was removed for other reasons. Of
the remaining 70, only 35 of these met our criteria and were selected. However, the complete content of one
of them has been removed from the affiliated journal. An additional publication was found through a manual
search, giving a final total of 35 publications. The article screening and selection process is depicted in
Figure 3.
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FIGURE 3: PRISMA flow diagram illustrating the search strategy and
study selection process for the systematic review.
PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses

Source: Page MJ, et al. BMJ 2021;372:n71. doi: 10.1136/bmj.n71.

Study Characteristics

The characteristics of the included studies are summarized in Table 1. Out of a total of 35 studies, one was a
randomized controlled trial, 10 were retrospective cohort studies, five were prospective cohort studies, 15
were case series, and there was one of each for a review article, a case report, a longitudinal study, and a
technical report. The sample size of patients ranged from 2 to 12,491. The mean age ranged from 46 to 83,
while the follow-up period ranged from 7 months to 15 years. The quantities used in these results primarily
refer to the number of hips; however, in some studies [12,13] only the number of patients was mentioned.
Therefore, the results here used the number of patients in these two studies instead.

Studies (First

Author)

Type of

Study

Mean Age

(CH/UCH)

(Years)

Indication for Surgery

Cemented Group Uncemented Group
 

  

No. of

patients

No.

of

hips

Mean-follow-

up (years)

Cemented

femur

No. of

patients

No.

of

hips

Mean-follow-up

period (years)
  

Rutherford et al.[12] RCT 70 (UCH)
Degenerative native hip joint

pathology (Index Surgery)
N/A N/A N/A N/A 98 100 2 Years   

Boldt et al.[13] RCS 71 (CH) Early cup loosening 238 252 4 Yes N/A N/A N/A   
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Buttaro et al. [14] CS 65 (CH) Femoral defects 9 9 3.6 Yes N/A N/A N/A

  

  

Chimutengwende-

Gordon et al. [15]
TR N/A

  

  

Diaz-Dilernia et

al.[16]
RCS 78(CH)/81(UCH) Mainly OA (Index Surgery) 33 33 6.25 Yes 21 21 4.6

  

  

Elting et al. [17] CS 65 (CH) Femoral stem loosening 56 56 2.6 Yes N/A N/A N/A   

Flugsrud et al. [18] CS 74 (CH) Mainly aseptic loosening 10 10 4 Yes N/A N/A N/A   

Francés et al. [19] RCS 68.5 (CH) Aseptic femoral stem loosening 54 54 5.04 Yes N/A N/A N/A   

Niikura [20] CR 75.5 (CH) Aseptic Loosening 2 2 2.04 Yes N/A N/A N/A   

Garvin et al. [21] RCS 67 (CH)
Mechanical loosening of the

femoral component
71 78 10.5 Yes N/A N/A N/A   

Halliday et al. [22] RCS NM Mainly aseptic loosening 207 226 ≥5 Yes N/A N/A N/A   

Holt et al. [23] RA A Review Article   

Howie et al. [24] PCS 63 (CH) Mainly aseptic loosening 53 56 7.5 Yes N/A N/A N/A   

te Stroet et al. [25] PCS 66 (CH) Mainly aseptic loosening 90 92 7.7 Yes N/A N/A N/A   

Iwase et al. [26] RCS 66.3 (CH) Mainly aseptic loosening 97 103 5.2 Yes N/A N/A N/A   

Kärrholm et al. [27] CS 65 (CH) Type I - III loosening 24 24 3 Yes N/A N/A N/A   

Meding et al. [28] CS 66.3 (CH) Aseptic loosening 34 34 2.5 Yes N/A N/A N/A   

Mikhail et al. [29] CS 59 (CH) Aseptic mechanical failure 40 43 6 Yes N/A N/A N/A   

Nelissen et al. [30] PCS 63 (CH) Mainly RA 18 NM 2 Yes N/A N/A N/A   

Nickelsen et al. [10] CS NM Aseptic loosening N/A N/A N/A No 100 100 9.3   

Özdemir et al. [31] PCS 64.9 (CH) Mainly aseptic loosening 202 208 13.4 Yes N/A N/A N/A   

Padgett and Kinkel

[32]
CS NM

Mainly failed cemented and

uncemented THA
30 30 4 Yes N/A N/A N/A   

Schreurs et al. [33] PCS 63 (CH) Mainly aseptic loosening 33 33 10.4 Yes N/A N/A N/A   

Sierra et al. [34] CS 73.8 Mainly aseptic loosening 40 42 7.5 Yes N/A N/A N/A   

Sörensen et al. [35] CS 68.8 (CH) Loosening and osteolysis 5 5 1 Yes N/A N/A N/A   

te Stroet et al. [36] CS 76 Mainly aseptic loosening 37 37 9 Yes N/A N/A N/A   

te Stroet et al. [37] RCS 46.4 (CH) Mainly aseptic loosening 33 34 11.7 Yes N/A N/A N/A   

Tsiridis et al. [38] RCS 68 (CH) Periprosthetic femoral fractures 89 89 1 Yes N/A N/A N/A   

Ullmark et al. [39] CS 65.5 (CH) Prosthetic loosening 5 5 6 Yes N/A N/A N/A   

Van Kleunen et al.

[40]
CS 63 (CH)

Failed hip arthroplasty (femoral

defects)
17 18 0.7 Yes N/A N/A N/A   

Verspeek et al. [41] LS 46 (CH) Mainly aseptic loosening NM 33 15 Yes N/A N/A N/A   

Wimmer et al. [3] RCS 68 (UCH)
Bony defects of the proximal

femur
N/A N/A N/A N/A 233 243 4.4   

Yan et al. [42] CS 61 (CH) Mainly aseptic loosening 13 15 7.7 Yes N/A N/A N/A   

Yim et al. [43] CS 63 (CH) Mainly aseptic loosening 43 56 4.03 N/A N/A N/A N/A   

Okike et al. [44] RCS
83 (CH and

UCH)
Hip Fracture (Index Surgery) 6449 NM 3.8 Yes 6042 NM 3.8   
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TABLE 1: Basic information from selected studies
RCT: random controlled trial; RCS: retrospective cohort study; PCS: prospective cohort study; CS: case series; RA: review article; CR: case report; LS:
longitudinal study; TR: technical report; NM: not mentioned; N/A: not applicable; UCH: uncemented hip replacement; CH: cemented hip replacement

Type of Surgery and Preoperative Details

In the data collected from the studies reviewed, most surgeries were performed as revision procedures.
However, only two studies [12,44] reported on index surgeries. Of the 36 studies of femoral IBG, two contain
data exclusively on the uncemented method [10,12], two contain comparative data on both cemented and
uncemented methods [16,44], and the remaining studies contain data exclusively on the cemented method.
The data includes the predominant indication for surgery in each study. The most reported indication for
revision femoral IBG using both cemented and uncemented methods was aseptic loosening. In the three
studies of index surgeries, the primary diagnosis of femoral IBG includes degenerative native hip joint
pathology [12] and hip fracture [44].

Outcomes

The outcome results are summarized in Table 2, detailing the primary outcome of femoral component
loosening. Secondary outcomes, including dislocation, infection, mortality, fracture, and cardiopulmonary
disease, are also presented for both cemented and uncemented groups.

Studies (First

Author)

Mean Follow-

up Period

Cemented Uncemented  

Loose femoral

component 
Dislocation Infection Mortality Fracture

Cardiopulmonary

Diseases 

Loose

femoral

component 

Dislocation Infection Mortality Fracture 
Cardiopulmonary

Diseases 
 

Rutherford [12] 2 Years N/A N/A N/A N/A N/A N/A 1 (1%) 0 0 0 1 (%) 0  

Boldt et al. [13] 4 Years 4 (5.1%) 5 (2%) 3 (1.2%) 0
1

(0.4%)
NM N/A N/A N/A N/A N/A N/A  

Buttaro et al. [14] 3.6 Years

5 (55.5%)

2 (22.2%)
1

(11.1%)
0

9

(100%)
NM N/A N/A N/A N/A N/A N/A

 

Components

were not

specified.

 

Chimutengwende-

Gordon et al. [15]
NM

 

  

Diaz-Dilernia et al.

[16]

6.25 Years

(CH) / 4.6

Years (UCH)

5 (15%) 2 (6%) 4 (12%) 0 0
6 (18%), 4 DVT +

2 Pneumonia
1 (4.76%) 4 (19%) 0 0 0 1 (4.76%)

  

  

Elting et al. [17] 2.6 Years 0 2 (6%) 4 (7.1%) 0
3

(5.4%)

4

(7.1%), pulmonary

disease

N/A N/A N/A N/A N/A N/A   

Flugsrud et al. [18] 4 Years 10 (100%) 1 (10%) 1 (10%) 0 1 (10%) 1 (10%) N/A N/A N/A N/A N/A N/A   

Francés et al. [19] 5.04 Years 0 8 (14.8%) 2 (3.7%) 0
2

(3.7%)
0 N/A N/A N/A N/A N/A N/A   

Niikura [20] 2.04 Years 2 (100%) 0 0 0 1 (50%) 0 N/A N/A N/A N/A N/A N/A   

Garvin et al. [21] 10.5 Years 1 (1.3%) 2 (2.6%) 2 (2.6%)
34

(47.9%)

2

(2.6%)
0 N/A N/A N/A N/A N/A N/A   

Halliday et al. [22] ≥5 Years 16 (7.1%) 1 (0.4%) 5 (2.2%) 0
26

(11.5%)
0 N/A N/A N/A N/A N/A N/A   

Holt et al. [23] N/A   

Howie et al. [24] 7.5 Years 49 (87.5%) 0 4 (7.1%) 0
2

(3.6%)
0 N/A N/A N/A N/A N/A N/A   
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te Stroet et al. [25] 7.7 Years 0 12 (13%)
13

(14%)

2 (2.2%)
4

(4.3%)

1 (1.1%) N/A N/A N/A N/A N/A N/A   

Iwase et al. [26] 5.2 Years 1 (1%) 7 (6.8%) 2 (1.9%) 0
25

(24.3%)
2 (1.9%) N/A N/A N/A N/A N/A N/A   

Kärrholm et al. [27] 3 Years 0 0 0 0 0 0 N/A N/A N/A N/A N/A N/A   

Meding et al. [28] 2.5 Years 2 (5.9%) 1 (2.9%) 0 0
6

(17.7%)
0 N/A N/A N/A N/A N/A N/A   

Mikhail et al. [29] 6 Years 0 3 (7%) 1 (2.3%) 0
2

(4.7%)
0 N/A N/A N/A N/A N/A N/A   

Nelissen et al. [30] 2 Years NM NM NM 1 (5.6%) NM NM N/A N/A N/A N/A N/A N/A   

Nickelsen et al. [10] 9.3 Years N/A N/A N/A N/A N/A N/A 0 3 (3%) 3 (3%)
33

(33%)

14

(14%)
2 (2%)   

Özdemir et al. [31] 13.4 Years 0 0 0 0
4

(12.1%)
0 N/A N/A N/A N/A N/A N/A   

Padgett and Kinkel

[32]
4 Years 1 (3.3%) 0 1 (3.3%) 0 0 0 N/A N/A N/A N/A N/A N/A   

Schreurs et al. [33] 10.4 Years 2 (6.1%) 0 0 1 (3%)
4

(12.1%)
0 N/A N/A N/A N/A N/A N/A   

Sierra et al. [34] 7.5 Years 1 (2.4%) 4 (9.5%)
5

(11.9%)
1 (2.4%)

2

(4.8%)
1 (2.4%) N/A N/A N/A N/A N/A N/A   

Sörensen et al. [35] 1 Year NM N/A N/A N/A N/A N/A N/A   

te Stroet et al. [36] 9 Years 0 3 (8.1%)
4

(10.8%)

14

(37.8%)

2

(4.8%)
0 N/A N/A N/A N/A N/A N/A   

te Stroet et al. [37] 11.7 Years 4 (11.8%) 2 (5.9%)
4

(11.8%)
0

1

(2.9%)
0 N/A N/A N/A N/A N/A N/A   

Tsiridis et al. [38] 1 Year NM NM 4 (4.5%) NM
15

(16.9%)
NM N/A N/A N/A N/A N/A N/A   

Ullmark et al. [39] 6 Years NM N/A N/A N/A N/A N/A N/A   

Van Kleunen et al.

[40]
0.7 Year 4 (22.2%) 0 0 0

1

(5.6%)
0 N/A N/A N/A N/A N/A N/A   

Verspeek et al. [41] 15 Years 10 (30.3%) 1 (3%) 3 (9.1%) 0 0 0 N/A N/A N/A N/A N/A N/A   

Wimmer et al. [3] 4.4 Years N/A N/A N/A N/A N/A N/A 6 (2.5%) 15 (6.2%) 4 (1.6%) 0
21

(8.6%)
0   

Yan et al. [42] 7.7 Years 0 0
2

(13.3%)
0 6 (40%) 0 N/A N/A N/A N/A N/A N/A   

Yim et al. [43] 4.03 Years 0 0 0 0 5 (9%) 0 N/A N/A N/A N/A N/A N/A   

Okike et al. [44] 4.03 Years NM NM NM
2953

(45.8%)
NM NM NM NM NM

2470

(40.9%)
NM NM   

TABLE 2: The rates and types of outcomes in cemented and uncemented groups
NM: not mentioned; N/A: not applicable

In the analysis of the cemented technique, a total of 1,578 hips/patients were evaluated after deducting the
number of hips in studies that did not mention the loosening of femoral components [30,35,38,39,44].
Among these, 117 hips (7.4%) experienced aseptic loosening. In the uncemented technique, a total of 464
hips/patients were evaluated after deducting the number of hips in studies that did not mention the
loosening of femoral components [44]. Among these, eight hips (1.72%) experienced aseptic loosening.

In the cemented technique, a total of 1,578 hips/patients were evaluated after excluding the studies that did
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not mention dislocation [30,35,38,39,44]. Among these, 56 hips/patients (3.55%) experienced dislocation. In
the uncemented technique, a total of 464 hips/patients were evaluated after excluding the study [44]. Among
these, 22 hips/patients (4.74%) experienced dislocation.

In the cemented technique, a total of 1,667 hips/patients were evaluated after excluding the studies that did
not mention infection [30,35,39,44]. Among these, 65 hips/patients (3.9%) experienced infection. In the
uncemented technique, a total of 464 hips/patients were evaluated after excluding the study [44]. Among
these, seven hips/patients (1.5%) experienced infection.

For the cemented technique, a total of 8,045 hips/patients were evaluated after excluding the
studies [35,38,39] that did not mention the mortality rate. Among these, 3,006 hips/patients (37.36%)
resulted in mortality. For the uncemented technique, a total of 6,506 hips/patients were evaluated with no
studies excluded. Among these, 2,503 hips/patients (38.47%) resulted in mortality.

Both the cemented and uncemented techniques include intraoperative and postoperative fractures. For the
cemented technique, a total of 1,667 hips/patients were evaluated after excluding the
studies [30,35,39,44] that did not mention fractures. Among these, 124 hips/patients (7.44%) experienced
fractures. For the uncemented technique, a total of 464 hips/patients were evaluated after excluding the
study [44]. Among these, 36 hips/patients (7.76%) experienced fractures.

For the cemented technique, a total of 1,317 hips/patients were evaluated after excluding the
studies [13,14,30,35,39,44] that did not mention cardiopulmonary disease. Among these, 15 hips/patients
(1.14%) experienced cardiopulmonary disease. For the uncemented technique, a total of 464 hips/patients
were evaluated after excluding the study [44]. Among these, three hips/patients (0.65%) experienced
cardiopulmonary disease.

Discussion
This systematic review evaluated the comparative outcomes of cemented and uncemented stems in femoral
IBG, focusing on primary and secondary outcomes such as implant failure, dislocation, infection, mortality,
fracture, and cardiopulmonary disease. Both techniques encompass intraoperative and postoperative
considerations, making it essential to assess their long-term efficacy and safety.

The results indicate that while the cemented technique is effective, a significant incidence of femoral
component loosening could impact the procedure's overall success. A Swedish study [45] by Hierton et al.
highlights that surgical outcomes are heavily influenced by the surgeon's experience and expertise.
Experienced surgeons tend to achieve better results due to their knowledge and skill. In contrast, less
experienced surgeons are more likely to encounter femoral component loosening, especially when the
cement does not surround the components. Specifically, incomplete cement coverage of the femoral
components, either proximally or distally, is significantly (P < 0.001) more common in hips operated on by
less experienced surgeons. Despite the expertise of experienced surgeons, loosening still occurs, indicating
that factors such as cement type and prosthesis design also play a critical role. In cases involving less
experienced surgeons, the impact of poor cementation is even more pronounced.

When comparing the two techniques, the uncemented method demonstrates a significantly lower rate of
femoral component loosening. This is likely due to differences in biomechanical stability, as cementless hip
fixation methods can withstand biomechanical loading forces greater than full-weight bearing [46].

The cemented technique, which uses PMMA to fix the prosthesis, showed a slightly lower fracture rate
(7.44%) compared to the uncemented technique (7.76%). This suggests that while the immediate stability
provided by cement might be beneficial, it does not necessarily result in a lower long-term fracture risk. The
uncemented technique, relying on bone ingrowth and integration, had a slightly higher fracture rate, which
could indicate that patients with uncemented arthroplasty may be more susceptible to trauma during the
first postoperative year. It is highly probable that some fractures associated with the uncemented method
occur during the index operation but go unnoticed at the time of surgery. This hypothesis is supported by a
study [47] by Fernandez, et al. showing a high incidence of intraoperative fractures. The study suggested that
the intraoperative femoral fractures in cementless hip arthroplasty may result from the surgeon's excessive
efforts to achieve an optimal fit and fill, or from issues with the design of the instruments or implants.

In terms of cardiopulmonary complications, the cemented technique had a higher incidence (1.14%)
compared to the uncemented technique (0.65%). This finding aligns with existing literature [48] suggesting
that cemented techniques, specifically the implantation of acrylic bone cement into the femur, can increase
plasma histamine levels by more than 1 ng/ml. Although this may seem minimal, it can lead to serious,
sometimes fatal cardiovascular complications in patients with pre-existing cardiac conditions or
hypovolemia. Some studies have indicated an elevated risk of acute cardiopulmonary complications, venous
thromboembolism, and mortality associated with the use of cement during total hip arthroplasty [49,50].
However, this complication is exceedingly rare and can potentially be minimized through modifications in
technique to reduce intramedullary pressure [51], which aligns with the results of our review showing that
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cardiopulmonary complications have the least occurrence among all secondary outcomes.

The mortality rates for both techniques were notably high, with the cemented technique at 37.36% and the
uncemented technique at 38.47%. These figures reflect the high-risk population typically undergoing
revision hip arthroplasty, often with multiple comorbidities. A study [44] by Okike et al. included in the
review, which contributed to the highest number of mortalities for both techniques, highlighted medical
comorbidities such as chronic kidney disease, diabetes, and chronic pulmonary disease. The similarity in
mortality rates suggests that the choice of cemented versus uncemented stems may not significantly
influence long-term survival outcomes.

Regarding dislocation and infection rates, the cemented technique had lower dislocation (3.55%) and higher
infection (3.9%) rates compared to the uncemented technique (4.74% and 1.5%, respectively). This suggests
that while cemented stems might provide more immediate stability [52], they may carry a higher infection
risk, possibly due to the presence of bone cement, which can harbor bacteria. However, a study [53] from the
Swedish Hip Arthroplasty Register found that uncemented stems had a significantly higher risk of
dislocation during the first three years post-surgery compared to cemented stems (HR 5, CI 1.2-23). This
early instability in uncemented stems could be related to the reliance on bone ingrowth for fixation, which
takes time to achieve optimal stability. Despite this early risk, the long-term outcomes for dislocation
between the two techniques appear to converge, as the risk of re-revision due to dislocation becomes similar
after three years (HR 0.5, CI 0.2-1.4). One study indicates that uncemented hip arthroplasties have a similar
risk of revision due to infection as cemented arthroplasties with antibiotic-loaded cement, but a lower risk
compared to cemented arthroplasties without antibiotic-loaded cement [54]. Necrotic bone tissue around
the cement, due to either the cement's toxicity or the heat produced while it sets, could become a potential
growth environment [55-57]. Antibiotic-loaded cement may provide prophylactic benefits in reducing
infection risk during femoral impaction grafting. However, the dosage must be carefully controlled to
prevent mechanical complications from the antibiotics and to avoid potential renal failure [58]. Additionally,
dislocation rates in both techniques are influenced by multifactorial factors, such as the size of the femoral
head. For instance, the use of 32-mm femoral heads has been shown to reduce revisions for dislocation
substantially compared to 22- to 28-mm heads [59]. Furthermore, studies [52,59] by Stralen, et al. and
Zijlstra, et al. suggest that the posterolateral approach in THA has a lower risk of dislocation compared to the
direct anterior and anterolateral approaches. Therefore, combining the use of a larger femoral head, such as
32 mm or better yet 36 mm, with the posterolateral approach could significantly reduce the risk of
dislocation.

The choice between cemented and uncemented stems in femoral IBG should be individualized based on
patient-specific factors, including bone quality, comorbidities, and the surgeon’s expertise. While the higher
fracture and dislocation rates in uncemented techniques are important considerations, a recent meta-
analysis [60] found no significant differences in dislocation rates between cemented and uncemented long
stems after mid-term follow-up (RR = 0.50; 95% CI: 0.10-2.47; P = 0.39). This suggests that the observed
differences may depend on other factors, such as surgical technique or early postoperative care. However,
the lower cardiopulmonary complication rates associated with uncemented techniques should also be
considered, as the use of acrylic bone cement in cemented procedures can pose potential risks. Ultimately,
the decision should be tailored to the individual patient's circumstances, balancing the risks and benefits of
each approach.

This review has several limitations. The heterogeneity in study design and variation in follow-up periods
could introduce variability in the reported outcomes and affect the comparability of long-term results.
Differences in sample sizes and potential biases related to surgeon experience may also impact the
generalizability of the findings. Additionally, the number of studies on the cemented technique far exceeds
those on the uncemented one, leading to a potential imbalance in data interpretation. Furthermore, the
review did not account for the type of surgical approach, cement, or bone grafting technique used, which
could influence the outcomes and limit the comprehensiveness of the analysis. A further limitation is that
not all included studies reported p-values or confidence intervals for the assessed outcomes, which restricts
the ability to conduct precise statistical comparisons.

Conclusions
This systematic review demonstrates that both cemented and uncemented techniques for femoral IBG offer
distinct benefits and challenges, with specific considerations for different patient populations. The
uncemented technique, which shows a lower incidence of femoral component loosening, may be more
suitable for younger, more active patients with good bone quality. However, this technique is associated with
a slightly higher risk of fractures and dislocations, necessitating close postoperative monitoring.

Conversely, the cemented technique, providing immediate stability, may be better suited for elderly patients
with compromised bone quality, although it carries a higher risk of femoral component loosening and
cardiopulmonary complications. Given the increased risk of cardiopulmonary issues with the cemented
method, the uncemented technique is preferable for patients with pre-existing cardiopulmonary conditions.
Additionally, while the cemented technique has a slightly higher rate of infections, its immediate stability
can be advantageous in preventing other complications. Ultimately, the choice between cemented and

 

2024 Zhong Yi et al. Cureus 16(10): e71560. DOI 10.7759/cureus.71560 10 of 13

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


uncemented techniques should be tailored to the individual patient’s clinical profile, considering factors
such as age, bone quality, risk of loosening or infection, comorbidities, and the surgeon’s expertise.
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