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Abstract 

Objective There is no consensus on the optimal treatment for ipsilateral femoral neck and shaft fractures. This meta-
analysis aims to assess the effectiveness of reconstruction nails and dual implants in treating ipsilateral femoral neck 
and shaft fractures to provide a basis for decision-making when selecting the optimal approach.

Methods Relevant articles were retrieved from Pubmed, Embase, and Cochrane databases using the keywords "neck 
of femur", "shaft" and "fracture fixation" from inception until November 17, 2022. The screening process of the stud-
ies was conducted independently by two assessors, who assessed each study’s eligibility and two assessors assessed 
the quality. Then compared differences in outcome measures using RevMan 5.3 software.

Results A total of ten retrospective cohort studies were included. There were no significant differences in union time, 
union rate, union-related complications (malunion, nonunion, delayed union) of femoral neck and shaft fractures, 
osteonecrosis of the femoral head, and functional outcomes (Friedman-Wyman scoring system) (P > 0.05).

Conclusion Our pooled estimates indicated that reconstruction nails and dual implants for ipsilateral femoral neck 
and shaft fractures could yield satisfactory surgical results, and that there is no difference between the two treatment 
methods.

Trial registration This meta-analysis was registered on the PROSPERO website (registration number: 
CRD42022379606).

Keywords Ipsilateral, Femoral neck fractures, Femoral shaft fractures, Reconstruction nails, Dual implants

Introduction
Fractures involving the ipsilateral femoral neck and 
shaft are uncommon and comprise approximately 1% to 
9% of all femur fractures [1–3]. These injuries typically 
result from high-energy trauma and are more common 
in young adult males who also sustain head, thoracic, 
abdominal and knee injuries [3–9], resulting in a consid-
erable financial burden it on patients, families and health 
system.

The goal of the treatment is the excellent reduction and 
stable fixation of the femoral neck and shaft fractures, 
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allowing patients to engage in functional exercises at an 
early stage [5–8, 10]. Given that surgical management 
of ipsilateral femoral neck and shaft fractures yields sig-
nificantly better results than non-operative treatment 
[11–14], surgical treatment is indicated as soon as the 
patient’s general condition permits [15]. Casey et al. [16] 
reported that life-threatening pulmonary complications 
developed in nine patients treated non-operatively after 
ipsilateral femoral neck and shaft fractures. Early surgi-
cal intervention offers several benefits, such as easier 
nursing care, early mobilization and rehabilitation of 
patients, reducing morbidity and mortality from compli-
cations, and ultimately improving overall outcomes [13, 
17]. However, the treatment of combined neck and shaft 
fractures has been controversial because there is no con-
sensus regarding its standardized treatment [18], includ-
ing the optimal implant to be used, the optimal timing of 
surgery, and which fracture to be stabilized first [15, 19]. 
This meta-analysis focuses on the optimal implant to be 
used. It is widely acknowledged that there are two types 
of treatment, i.e. single versus double fixation. Single fixa-
tion is a reconstruction nail to fix both the femoral neck 
and shaft fracture simultaneously. Double fixation using 
two devices, i.e. the femoral shaft fracture is fixed with 
retrograde or anterograde intramedullary nail or plate, 
and the femoral neck fracture is fixed with cancellous 
screws or dynamic/sliding hip screws (DHS/SHS) [2, 5, 9, 
10, 20–22].

Bose et  al. [23] and Leung et  al. [24] recommended 
using reconstruction nails for ipsilateral femoral neck 
and shaft fractures. They argued that reconstruction nails 
could facilitate closed reduction and stable fixation of 
both fractures and help control the femoral shaft’s angu-
lation, shortening, and rotation. In addition, this fixation 
method required less incision, less blood loss, and less 
infection and could be used for the biological fixation 
of fractures [5, 15, 25, 26]. However, the surgical proce-
dure of reconstruction nails is complicated, the learning 
curve is long, and the technical requirements for sur-
geons are high, increasing susceptibility to complications 
such as femoral head osteonecrosis and bone nonunion 
[1, 27, 28]. Anterograde intramedullary nails combined 
with cancellous screws can effectively treat femoral shaft 
fractures, while fixation of the femoral neck using this 
approach results in instability [12, 29, 30]. Retrograde 
intramedullary nails are considered reliable for fixing 
shaft fractures without affecting the selection of proximal 
implants [10]. However, this approach may also increase 
the risk of postoperative knee complications [31]. Ricci 
et al. [31] found that the incidence of knee pain after ret-
rograde intramedullary nails was 36%. Plate fixation has 
long been used for femoral shaft fracture fixation with 
separate fixation of the femoral neck [1, 20], especially 

in cases of open fracture requiring wide exposure for 
fracture debridement [2].This operation is simple, easy, 
reliable for fracture fixation, and can prevent shorten-
ing effectively [19, 32]. Despite its potential benefits, 
plate fixation has several drawbacks, such as excessive 
soft tissue separation, compromised blood supply at the 
fracture site, and eccentric fixation, which increase the 
risk of infection and nonunion [2, 26, 29, 33]. There-
fore, the optimal fixation strategy for ipsilateral femoral 
neck and shaft fractures remains controversial [2, 5, 10, 
20–22]. This meta-analysis aims to analyze the progno-
sis and complications of reconstruction nails and double 
implants in treating these fractures.

Materials and methods
This meta-analysis was conducted in the Preferred 
Reporting Items for Systematic Reviews and Meta-Anal-
yses (PRISMA) statement [34]. Since it is a secondary lit-
erature analysis, no ethical review was required.

Inclusion criteria and exclusion criteria
Inclusion criteria: Randomized controlled trials (RCTs) 
or observational studies; Ipsilateral femoral neck and 
shaft fractures in adults; The experimental group was 
treated with reconstruction nails, and the control group 
was treated with dual implants; At least one outcome 
measure (fracture union time, fracture union, fracture 
malunion or nonunion or delayed union, osteonecrosis 
of the femoral head) was reported; The language of the 
article is English or Chinese. Exclusion criteria: Patients 
with a pathological fracture; Articles without full-text; 
Valid data could not be extracted from the study for this 
meta-analysis.

Search strategy
We used the keywords "neck of femur", " shaft " and "frac-
ture fixation" to search articles in Pubmed, Embase, and 
Cochrane databases from inception until November 17, 
2022. The references of relevant reviews and systematic 
reviews were manually searched. The detailed search 
strategies are included in the additional file 1.

Selection process
Two assessors (Yongchao Zhao and Jian Li) indepen-
dently screened the literature according to the inclusion/
exclusion criteria, and a third person (Zhengwei Li) dealt 
with the controversial literature.

Data extraction
Data from the included literature was independently 
extracted by two assessors (Yongchao Zhao and Jian Li) 
and recorded in Microsoft Excel files. Data extracted 
included: first author, year of publication, participant 
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characteristics (age, sex, mechanism of injury), interven-
tion (reconstructive nails and double implants), average 
operation time, outcome data (intraoperative blood loss, 
fracture healing, fracture average union time, osteone-
crosis of the femoral head, postoperative complications), 
and functional outcome (Friedman-Wyman score). 
Points of disagreement were reconciled by a discus-
sion with a third investigator (Zhengwei Li). If the data 
reported in the article were incomplete, the correspond-
ing author was contacted by e-mail to obtain the origi-
nal data; if no response was received from the authors, 
the method described in the Cochrane Handbook for 
Systematic Reviews of Interventions was used to convert 
the data, and the standard deviation (SD) was estimated 
based on the confidence interval (CI).

Outcome measures
The following five indexes were used to analyze and com-
pare the efficacy of internal fixation between the two 
groups.

Fracture union and fracture union time
Fracture union can be defined as the restoration of 
mechanical properties of the bone, such as strength and 
stiffness [35], and osseous bridging of three or four cor-
tices on anteroposterior and lateral radiographs [36]. All 
patients in this study received surgical treatment. Suc-
cessful healing of fractures in this study was defined as an 
osseous union within six months after the index surgery 
[36]. Delayed union of a long bone is considered when 
the fracture has not fully united after six months [37], 
while nonunion is defined as no indication of bone heal-
ing until nine months after surgery [8]. Fracture union in 
the studies included in this meta-analysis also included 
patients with malunion and delayed union. These can 
indicate the quality of surgery and the speed of fracture 
healing.

Fracture union complications
Fracture union complications include malunion, delayed 
union, and nonunion. Delayed union and nonunion have 
been described above. Malunion is the fracture heals 
in an abnormal position, resulting in a combination of 
angulation, rotation, and length discrepancies [38], and 
imaging studies may show deformities [39]. Complica-
tions are essential indicators for evaluating the safety of 
surgery.

Osteonecrosis of the femoral head
The common clinical manifestations of femoral head 
osteonecrosis are deep pain in the groin and limited hip 
motion, while radiographic findings include cystic and 
sclerotic changes in the femoral head [40]. It has been 

established that the incidence of osteonecrosis of the 
femoral head is associated with the quality of reduction 
[16, 22]. Thus, a high incidence of osteonecrosis indicates 
poor reduction quality, which can be used to assess the 
reduction effect.

Friedman‑Wyman scoring system
The Friedman-Wyman scoring system assesses func-
tional outcomes in three aspects: activities of daily liv-
ing (ADL), pain, and hip or knee motion. The results are 
categorized as good, fair, or poor [41]. To facilitate sub-
sequent analysis, the hierarchical data was subjected to 
binary processing. In this study, "good" was defined as 
no limitations in ADL, no pain, and a maximum 20% loss 
of hip or knee motion, with the rest considered "poor". 
The Friedman-Wyman scoring system is indicative of the 
extent of functional recovery of patients after surgery.

Quality assessment
Two evaluators (Yadong Liu and Guanlu Cui) indepen-
dently evaluated the quality of selection, comparability, 
and exposure of the ten cohort studies included in the 
meta-analysis using the Newcastle–Ottawa scale (NOS) 
[42]. Disagreements regarding eligibility were resolved by 
discussion with a third researcher (Zhengwei Li).

Statistical analysis
Standardized mean difference (SMD) and 95%CI were 
used as combined effect indicators for continuous vari-
ables; Risk ratio (RR) and 95%CI were used for dichoto-
mous variables. Review Manager (Revman) Version 5.3 
(The Nordic Cochrane Centre, The Cochrane Collabora-
tion) was used for the meta-analysis. Dichotomous vari-
ables were analyzed by the Mantel–Haenszel method, 
and the results were described by RR and 95%CI. Con-
tinuous variables were analyzed by inverse variance, and 
the results were described by SMD and 95%CI. The chi-
square test was adopted to assess heterogeneity, with a 
threshold of P < 0.05. A value of  I2 > 50% indicated high 
heterogeneity. A random effects model was utilized when 
the  I2 value was greater than 50%; otherwise, a fixed 
effects model was employed. The results of each variable 
were visualized in a forest plot. Sensitivity analysis was 
conducted for outcome indicators with significant het-
erogeneity, and the included studies were excluded one at 
a time to determine the source of heterogeneity. Funnel 
plots were utilized to test for bias in the included studies.

Results
Study selection
The literature search yielded a total of 333 studies. After 
excluding duplicates, 279 studies were retained. After 
reading titles and abstracts, 58 studies remained. We next 
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excluded 11 case reports or systematic reviews, 33 stud-
ies with the reason that their treatment methods did not 
confirm, two studies without full text and two studies 
without valid data (Fig. 1).

Study characteristics
The ten included studies [5–8, 10, 14, 18, 19, 43, 44] 
published between 2008 and 2022 comprised 404 par-
ticipants. Detailed information on sample size, sex, 
mechanism of injury, interventions, and follow-up time 
of the ten studies are provided in Table 1.

Quality assessment
The quality of the included ten cohort studies was 
assessed using the NOS [42]. A score ranging from five to 
nine was categorized as high quality. Following the NOS 
analysis, all ten studies were considered of high quality. 
Detailed results are presented in Table 2.

Results of studies
Fracture union
Nine studies [5–8, 10, 18, 19, 43, 44] reported femoral 
neck fracture union, including 96 cases in the reconstruc-
tion nails group and 272 cases in the dual implants group. 
The studies demonstrated good homogeneity  (I2 = 39%, 
P = 0.11). Thus, a fixed effects model was employed. As 
shown in Fig. 2, the pooled estimates results revealed no 
significant differences in femoral shaft fracture union 
rates (P > 0.05) between the two groups (RR = 1.00, 95%CI 
[0.93, 1.08], P = 0.91). A symmetrical funnel plot (Fig. 3) 
was generated, indicating that publication bias was not 
significant.

Seven studies [5, 7, 10, 18, 19, 43, 44] reported femoral 
shaft fracture union, including 66 cases in the reconstruc-
tion nails group and 140 cases in the dual implants group. 
The studies demonstrated good homogeneity  (I2 = 0%, 
P = 0.64). Thus, a fixed effects model was employed. As 
shown in Fig. 4, the pooled estimates results revealed no 
significant differences in femoral shaft fracture union 

Fig. 1 Flowchart of literature retrieval and selection
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rates (P > 0.05) between the two groups (RR = 0.95, 95%CI 
[0.85, 1.07] and P = 0.39).

Osteonecrosis of the femoral head
Seven studies [5–8, 18, 19, 43] reported osteonecrosis of 
the femoral head, including 76 cases in the reconstruc-
tion nails group and 222 cases in the dual implants group. 
Since there was good homogeneity among all studies 
 (I2 = 0%, P = 0.92), a fixed effects model was selected. 
The pooled results revealed no significant differences 
(P > 0.05) in femoral head osteonecrosis between the two 
groups (RR = 1.70, 95%CI [0.58, 4.97], P = 0.33) (Fig. 5).

Table 1 Characteristics of the included studies

ANC Antegrade nailing + cancellous screws, C Control group, DHSP Dynamic hip screws + plate, DHSR Dynamic hip screws + retrograde femoral nailing, M/F Male/
female, PC Plate + cancellous screws, RC Reconstruction nails, RNC Retrograde nailing + cancellous screws, SHSR Sliding hip screws + retrograde intramedullary nail, 
SHSN Sliding hip screws + flexible nails, T Treatment group, T/C Treatment group /control group

①: falling from a height; ②: high-energy trauma in road traffic accidents; ③: heavy objects smashed

Trails Cases Sex Age (Year) Mechanism Interventions Follow‑up Time (M)

T/C M/F T/C T C T/C

Liu (2008) [43] 8/16 — — ①② RC ANC、PC —

Singh (2008) [5] 12/15 24/3 37.9/33.2 ② RC PC、DHSP 27.1/24.2

Bedi (2009) [10] 9/28 18/19 18 — RC RNC、SHSR —

Cannada(2009) [6] 16/72 — 36 ①② RC ANC、RNC、SHSR、SHSN 17

Tsai (2009) [7] 5/38 28/15 43 ①② RC DHSP、PC、ANC 48

Kharel (2017) [19] 11/13 13/11 34/31 ② RC PC、DHSP 20.2/19.9

Mohapatra (2017) [18] 10/8 14/4 31.2/32 ① RC PC、DHSP 28/23.4

Feifan (2020) [44] 11/22 24/9 40.1/45.2 ①②③ RC PC、RNC —

Alborno (2022) [14] 24/12 30/6 38.1/36.3 ①② RC ANC、RNC、SHSR、PC 7.3

Oh (2022) [8] 14/60 60/14 43.6 ①② RC PC、RNC、DHSR、DHSP 33

Table 2 Quality assessment of the included studies

Studies Selection Comparability Outcome Total

Liu (2008) [43] 3 1 2 6

Singh (2008) [5] 2 1 3 6

Bedi (2009) [10] 4 1 1 6

Cannada (2009) [6] 4 1 2 7

Tsai (2009) [7] 3 1 3 7

Kharel (2017) [19] 2 1 3 6

Mohapatra (2017) [18] 2 2 2 6

Feifan (2020) [44] 3 2 2 7

Alborno (2022) [14] 4 1 3 8

Oh (2022) [8] 3 1 3 7

Fig. 2 Forest plot for femoral neck fracture union
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Fracture union‑related complications
Six studies [5–7, 10, 18, 43] reported femoral neck 
fracture malunion, nonunion, including 60 cases in 
the reconstruction nails group and 177 cases in the 

dual implants group. No significant heterogeneity was 
observed among all studies  (I2 = 11%, P = 0.35), and 
the fixed effects model was applied. The meta-analysis 
revealed no significant differences (P > 0.05) in femoral 

Fig. 3 Funnel chart for femoral neck fracture union

Fig. 4 Forest plot for femoral shaft fracture union

Fig. 5 Forest plot for osteonecrosis of the femoral head
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neck fracture malunion, nonunion rates between the 
two groups (RR = 1.16, 95%CI [0.48, 2.77], P = 0.74) 
(Fig. 6).

Four studies [6, 7, 10, 14] reported femoral shaft frac-
ture malunion, nonunion, including 54 cases in the 
reconstruction nails group and 150 cases in the dual 
implants group. The fixed effects model was applied 
when there was no significant heterogeneity among 
these studies  (I2 = 0%, P = 0.43). As shown in Fig. 6, no 
significant differences (P > 0.05) in femoral shaft frac-
ture malunion, nonunion rates were observed between 
the two groups (RR = 1.82, 95%CI [0.64, 5.22], and 
P = 0.26).

Three studies [5, 18, 19] reported femoral shaft frac-
ture delayed union, including 33 cases in the recon-
struction nails group and 36 cases in the dual implants 
group. Good homogeneity was observed among all 
studies  (I2 = 0%, P = 0.54); thus, the fixed effects model 
was selected. As shown in Fig. 6, our pooled estimates 
revealed no significant differences (P > 0.05) in femoral 
neck fracture delayed union rates (RR = 1.65, 95%CI 
[0.49, 5.52], and P = 0.42) between the two groups.

Fracture union time
Four studies [5, 14, 18, 44] reported femoral neck fracture 
union time, including 57 cases in the reconstruction nails 
group and 57 cases in the dual implants group. Heteroge-
neity was observed among the studies  (I2 = 53%, P = 0.09). 
Thus the random effects model was selected. There was 
no significant difference between the reconstruction nails 
group and the dual implants group (SMD = 0.15, 95%CI 
[-0.42, 0.72], P = 0.61). To find the source of heterogene-
ity, sensitivity analysis was conducted. After the cohort 
study by Alborno (2022) was removed, the  I2 was reduced 
to 21%, showing good homogeneity (P = 0.28), and there 
was no significant difference in femoral neck fracture 
union time between the reconstruction nails group and 
the dual implants group (SMD = 0.37, 95%CI [-0.16, 
0.90], P = 0.17) (Fig. 7).

Four studies [5, 14, 18, 44] reported femoral shaft 
fracture union time, including 57 cases in the recon-
struction nails group and 57 cases in the dual implants 
group. The random effects model was selected since het-
erogeneity was observed among the studies  (I2 = 50%, 
P = 0.11). There was no significant difference between 

Fig. 6 Forest plot for Fracture union-related complications
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the reconstruction nails group and the dual implants 
group (SMD = 0.22, 95%CI [-0.34, 0.78], P = 0.45). To 
find the source of heterogeneity, sensitivity analysis was 
conducted. After the cohort study in which Feifan (2020) 
was removed, the  I2 was reduced to 11%, showing good 
homogeneity  (I2 = 11%, P = 0.32), and there also was no 
significant difference in femoral shaft fracture union 
time between the reconstruction nails group and the 
dual implants group (SMD = 0.43, 95%CI [-0.06, 0.91], 
P = 0.09) (Fig. 8).

Functional outcomes (Friedman‑Wyman scoring system)
Four studies [5, 7, 18, 19] reported femoral shaft frac-
ture delayed union, including 38 cases in the reconstruc-
tion nails group and 74 cases in the dual implants group. 
Given that there was good homogeneity among all stud-
ies  (I2 = 0%, P = 0.92), a fixed effects model was selected 
and revealed no significant differences in functional out-
comes between the two groups (RR = 1.02, 95%CI [0.81, 
1.29], P = 0.84) (Fig. 9).

Discussion
Our meta-analysis found no significant differences in 
fracture union time, union rate, union-related compli-
cations (malunion, nonunion, delayed union) of femoral 
neck and shaft fractures, osteonecrosis of the femoral 
head, and functional outcomes (Friedman-Wyman scor-
ing system) (P > 0.05) during the treatment of ipsilateral 
femoral neck and shaft fractures with reconstruction 
nails or double implants.

Femoral neck fractures and femoral shaft fractures are 
prevalent during clinical practice [1], but ipsilateral frac-
tures of both are rare [1, 2, 21]. The first documented 
case of this type of fracture was reported by Delaney 
et al. [45]. In 1958, the "dashboard femoral fracture" was 
proposed as the mechanism of injury for high-speed 
vehicle collisions, where the knee strikes the dashboard, 
creating an axial load on the femur with the knee and hip 
in flexed position, with the limb in neutral position or 
abducted [3, 22, 46]. It is now understood that shaft frac-
tures are typically displaced [22] and comminuted, while 

Fig. 7 Forest plot for femoral neck fracture union time

Fig. 8 Forest plot for femoral shaft fracture union time

Fig. 9 Forest plot for functional outcomes
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neck fractures are usually vertical and nondisplaced, with 
an incidence rate of 25–60% [2, 4, 21].

Although various parameters were assessed in the pre-
sent study, it was challenging to demonstrate the supe-
riority of any particular approach in clinical outcomes. 
This meta-analysis revealed no significant difference in 
fracture union rates between the two fixation methods. 
Ostrum et  al.’s multicenter study showed that double 
implants resulted in a 98% femoral neck fracture union 
rate and a 91.3% femoral shaft fracture union rate [30]. 
Khallaf et  al. [33] found that all femoral neck fractures 
healed with double implants, while the femoral shaft 
healing rate was 76%. Jain et  al. found that the healing 
rate of femoral neck and shaft fractures after reconstruc-
tion nails treatment was 95.2% and 81%, respectively [15]. 
That was to say, both fixation methods showed different 
degrees of healing rate after utilized.

Our study found no difference in the incidence of 
complications between reconstruction nails and dual 
implants. In contrast, a retrospective study conducted 
by Tsai et  al. [7] found that the incidence of femoral 
neck fracture union complications in the treatment by 
dual implants was significantly higher than that in the 
reconstruction nails group. Given that using anterograde 
intramedullary nails led to a higher incidence of neck 
fracture union complications, the authors recommended 
against using anterograde intramedullary nails combined 
with cancellous screws for treating these fractures [7]. 
Bedi et al. [10] revealed that reconstruction nails caused 
fracture healing complications. In contrast, no fracture 
healing complications occurred in the double implants 
group, which led them to believe that reconstruction 
nails with high technical requirements were unsuitable 
for treating ipsilateral femoral neck and shaft fractures 
[10]. Similarly, Watson et  al. [47] reported that compli-
cations of reconstruction nails were as high as 35%, and 
intramedullary nails combined with cancellous screws 
were associated with the least complications. There-
fore, they did not recommend reconstruction nails but 
intramedullary nails combined with cancellous screws 
for the fractures. On the contrary, the study of Hossam 
et al. [48] suggested that reconstruction nails resulted in 
fewer healing-related complications and were suitable 
for treating ipsilateral femoral neck and shaft fractures. 
Kesemenli et  al. [49] substantiated the superiority of 
intramedullary nails to screw-plate fixation in preventing 
nonunion and delayed union. These different results may 
be due to the experience and procedure of the surgeons.

Although there was no difference between the two 
groups in terms of osteonecrosis of the femoral head 
in our study, the incidence of osteonecrosis of the 
femoral head in the reconstruction nails group (5.2%) 
was higher than in the dual implants group (3.6%), 

consistent with reports that the incidence of osteone-
crosis of the femoral head in ipsilateral femoral neck 
and shaft fractures ranges from 1.2% to 5% [50]. The 
incidence of reconstruction nails was higher than other 
fixation methods [50], which may be related to the 
operating techniques of surgeons.

The incidence of osteonecrosis of the femoral head of 
concomitant ipsilateral femoral neck and shaft fractures 
is lower than femoral neck fracture alone. In previous 
reports, the incidence of osteonecrosis of the femoral 
head in a single femoral neck fracture was 14.3% [51]. We 
attribute this outcome to the following factors. Firstly, in 
the present study, we found a higher incidence of Gar-
den types I and II of ipsilateral femoral neck and shaft 
fractures compared to Garden types III and IV. It is now 
understood that most of the impact is absorbed by the 
femoral shaft, resulting in less energy transfer to the fem-
oral neck [2]. Nondisplaced fractures fall under Garden 
types I and II, whereas displaced fractures come under 
Garden types III and IV [52]. Sundkvist et al. [53] found 
that the occurrence of displaced fractures was signifi-
cantly higher compared to nondisplaced fractures in indi-
vidual femoral neck fractures. It has been reported that 
nondisplaced fractures result in a lower rate of osteone-
crosis of the femoral head compared to displaced frac-
tures [54], corroborated by the meta-analysis conducted 
by Slobogean et al. [51]. Oh et al. [8] consistently believed 
that the only causative factor for femoral head osteone-
crosis is a displaced femoral neck fracture. Secondly, Oh 
et al. [8] and Bedi et al. [10] suggested that the incidence 
of osteonecrosis could have been underestimated due to 
the short follow-up period. Therefore, a longer follow-up 
time may be required to accurately evaluate the risk of 
femoral head osteonecrosis.

Among the included studies, five studies [5, 7, 18, 19, 
44] reported a longer operation time when using recon-
struction nails compared to double implants due to 
the complexity of the former method. As SD was not 
reported, a meta-analysis could not be performed, leav-
ing the significance of the difference unknown. Besides, 
two studies [7, 44] reported less intraoperative blood loss 
when using reconstruction nails than double implants, 
indicating a favorable feature of the former method. 
However, the data were insufficient to perform a meta-
analysis, and statistical significance could not be inferred.

Although there is no difference between the two treat-
ment methods. Given that reconstruction nails provide 
a closed reduction approach with biological fixation and 
offer benefits, including lesser trauma, reduced blood 
loss, and lower chances of postoperative infection, we 
suggest that this technique should be favored. If double 
implants are used, closed reduction internal fixation (ret-
rograde intramedullary nails combined with cancellous 
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screws) should be the preferred method wherever 
applicable.

Our study’s limitations are that all studies included 
were retrospective studies and had a small sample size 
due to the low incidence of ipsilateral femoral neck and 
shaft fractures. Additionally, the high rate of missed diag-
noses made it challenging to select the optimal treat-
ment. These factors may have had some impact on the 
study’s results. Thus, more large-sample, multicenter ran-
domized controlled trials are warranted to increase the 
robustness of our findings.

Conclusion
Based on our findings, we believe that reconstruction 
nails and dual implants both can treat ipsilateral femoral 
neck and shaft fractures, as both exhibit favorable surgi-
cal outcomes. The validity of this result is compromised 
by the type of the included studies, and the conclusion 
therefore should be interpreted with caution.
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