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Research Paper
Cephalomedullary Nail Versus Dynamic Hip Screw-
plate Fixation: A Comparative Analysis of Ipsilateral 
Femoral Neck and Shaft Fracture Outcomes

Background: Simultaneous ipsilateral femoral neck and shaft fractures represent a complex 
orthopedic injury with ongoing debate over optimal fixation strategies. 

Objectives: This study compares clinical outcomes between cephalomedullary nail (CMN) and 
dual-device fixations using a dynamic hip screw (DHS) for the neck and a plate for the shaft.

Methods: A retrospective review of 33 patients with concurrent femoral neck and shaft fractures 
was conducted. Patients were treated with either a single CMN (n=18) or dual fixation with DHS 
and plate (n=15). Outcomes analyzed included rates of fracture union, avascular necrosis (AVN), 
and revision surgery. Logistic regression assessed associations between patient factors (age, sex, 
smoking) and outcomes.

Results: The overall fracture union rate was 78.8%, while 21.2% experienced femoral shaft 
nonunion. AVN developed in 24.2% of patients, and 45.5% required revision surgery. Smokers 
had significantly higher rates of nonunion (41%), AVN (47%), and revision surgery (88%) 
compared to non-smokers (0%; P<0.001). Patients aged 50 or older had an increased risk of 
nonunion. In adjusted models, CMNs were associated with higher—though not statistically 
significant—odds of nonunion compared to DHS and plate (aOR: 4.77; 95% CI, 0.33%, 61.94%).

Conclusion: Smoking and advanced age are strong predictors of adverse outcomes in patients 
with simultaneous femoral neck and shaft fractures. Although both fixation methods yielded 
acceptable results, dual fixation with DHS and a plate may result in lower complication rates, 
particularly in high-risk groups. Optimized patient selection and cessation of smoking may 
improve outcomes.
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Introduction

psilateral fractures of the femoral neck 
and shaft represent a rare but serious in-
jury pattern, typically resulting from high-
energy trauma such as motor vehicle acci-
dents or falls from height. These complex 
injuries are most commonly seen in young 

adults and are associated with significant morbidity if 
not managed appropriately [1]. Due to the anatomical 
and biomechanical differences between the femoral neck 
and shaft, treating both fractures simultaneously poses a 
unique surgical challenge.

The optimal fixation method for these dual fractures 
remains controversial. Two primary surgical strategies 
have been proposed: The use of a single cephalomedul-
lary nail (CMN) that spans from the femoral head to the 
shaft, and a dual-implant technique involving separate 
fixation devices—typically a dynamic hip screw (DHS) 
for the neck and a plate for the shaft [2, 3]. Each ap-
proach has its advantages and limitations. CMN allows 
for a minimally invasive, time-efficient procedure and 
preserves soft tissues; however, it may compromise sta-
bility at one fracture site, particularly if the neck and shaft 
fractures are not aligned in a favorable configuration [4]. 
In contrast, the dual-implant technique offers tailored 
stabilization for each fracture but may be associated with 
longer operative times and greater blood loss [3].

Despite multiple biomechanical and clinical studies, 
there is still no consensus on which approach yields supe-
rior outcomes for fracture union, risk of avascular necro-
sis (AVN) of the femoral head, and the need for revision 
surgery. Moreover, patient-related factors such as age, 
smoking status, and gender may further influence heal-
ing potential and complicate treatment decisions [5, 6].

Given these uncertainties, this retrospective study 
compared the clinical outcomes of CMN fixation with 
DHS and plate fixation in patients with ipsilateral femo-
ral neck and shaft fractures. Specifically, we aimed to 
analyze rates of fracture union, AVN, and revision sur-
gery, while also assessing the impact of patient-related 
risk factors. The findings of this study may help inform 
surgical decision-making and identify high-risk patients 
who require closer monitoring and tailored intervention.

Methods

This retrospective study included 33 patients present-
ing with simultaneous fractures of the femoral neck and 
shaft. The management of these combined fractures 

remains a subject of debate, particularly whether both 
fractures should be stabilized with a single fixation de-
vice or treated with separate implants. Accordingly, the 
patients were divided into two groups for comparison: 
One group underwent fixation of both fractures with a 
single CMN, while the second group received dual fixa-
tion with a proximal device for the femoral neck and a 
separate plate for the femoral shaft. Outcomes assessed 
included fracture union rates, incidence of AVN, and the 
need for revision surgery. These parameters were com-
pared between the two groups. 

Results 

In this study, 33 patients with simultaneous femo-
ral neck and shaft fractures, with a Mean±SD age of 
35.97±10.16 years, who underwent surgical treatment, 
were evaluated. More than 80% of the patients were 
male, while approximately 20% were female. Nearly 
45% of these patients required revision surgery. The 
Mean±SD age of those who underwent revision surgery 
was 37.47±11.64 years, compared to 34.72±8.88 years 
for those who did not require additional surgery. Approx-
imately 25% of patients developed AVN of the femoral 
head following surgery. The patients’ smoking status and 
type of fixation device used are presented in Table 1. Bi-
variate analyses examining associations between various 
factors and outcomes, including fracture union, AVN, 
and revision surgery, are summarized in Table 2.

The mean age of patients experiencing nonunion of 
the femoral shaft was significantly higher—by about 
10 years—compared to those with complete union 
of both the femoral neck and shaft fractures (43.86 vs 
33.85 years). All non-smoking patients achieved com-
plete union of the femoral neck and shaft postopera-
tively, whereas 41% of smokers developed femoral shaft 
nonunion following surgery. Similarly, 47% of smokers 
experienced postoperative AVN of the femoral head 
(P=0.007), whereas none were observed among non-
smokers (P=0.003). Consistent with these findings, 88% 
of smokers required revision surgery, whereas none of 
the non-smoking patients needed additional surgical in-
tervention (P<0.001).

The relationships between age, gender, smoking sta-
tus, and fixation device type and fracture union were 
analyzed using logistic regression in both unadjusted 
and adjusted models; the results are presented in Table 
3. In univariate analysis, the odds of femoral shaft non-
union were 2.5 (95% CI, 0.41%, 15.29%) times higher 
in patients treated with cephalomedullary nailing than 
in those fixed with DHS and a plate. After adjusting for 
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age, sex, and smoking status, the odds ratio increased to 
4.77 (95% CI: 0.37%, 61.94%). Patients over 50 years 
old had an 8.29-fold higher risk of femoral shaft non-
union compared to those under 50, assuming other fac-
tors were held constant (Table 3). Additionally, the odds 
of nonunion in females were 2.87 times greater than in 
males.

Discussion

The treatment of simultaneous ipsilateral femoral neck 
and shaft fractures remains a surgical dilemma. While 
the use of a single CMN offers advantages such as re-
duced operative time and less soft-tissue disruption, con-
cerns persist regarding its biomechanical limitations—
particularly its ability to provide optimal stability at both 
fracture sites when they are non-colinear [3, 2].

In the present study, although both fixation methods 
demonstrated reasonable outcomes, the dual-implant 
approach (DHS for the neck and a plate for the shaft) 
showed a trend toward better union rates and fewer com-
plications, especially in high-risk patients. This result is 
consistent with the findings of Watson et al. (2002), who 
reported that dual fixation provides improved alignment 

and reduced rates of nonunion and AVN in similar frac-
ture patterns [3].

Our results also indicated a higher, though statistical-
ly nonsignificant, risk of femoral shaft nonunion with 
CMN fixation. This observation is in line with the study 
by Jain et al. (2004), who found that CMN may not pro-
vide adequate fixation in certain complex shaft fractures, 
particularly when the entry point compromises the neck 
fragment’s stability [2].

Interestingly, smoking was found to be a significant 
predictor of adverse outcomes. All patients who devel-
oped AVN or required revision surgery were smokers. 
Previous studies have shown a clear link between to-
bacco use and impaired revascularization of the femoral 
head, as well as diminished bone healing capacity, both 
of which contribute to an increased risk of postoperative 
complications [7].

Another noteworthy finding was an increased risk of 
nonunion in older patients, particularly those aged 50 or 
older. This finding aligns with prior studies emphasizing 
that age-related reductions in bone density and regenera-
tive capacity adversely affect fracture healing [8].

Table 1. Descriptive analysis of patients with simultaneous femoral neck and shaft fractures

Variables No.(%)/Mean±SD

Gender
Male 27(81.82)

Female 6(18.18)

Age (y) 

35.97±10.16

≤50 29±87.88

>50 4±12.12

Smoking status
Yes 17(51.52)

No 16(48.48)

Reoperation
Positive 15(45.45)

Negative 18(54.55)

AVN
Positive 8(24.24)

Negative 25(75.76)

Union
Femoral neck and shaft union 26(78.79)

Femoral neck union with shaft nonunion 7(21.21)

Type of implant
CMN 18(54.54)

DHS and plate 15(45.45)
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From a biomechanical perspective, Ricci et al. high-
lighted the limitations of intramedullary nails in control-
ling torsional and axial forces across multiple fracture 
sites, especially when the medullary canal anatomy var-
ies significantly between proximal and distal segments 
[9]. Our findings support these concerns, as CMN fixa-
tion was associated with a nonunion odds ratio nearly 
5 times that of the dual-implant group in the adjusted 
analysis.

Sex-related differences in outcomes were observed but 
not statistically significant. However, further research 
with larger sample sizes is needed to understand better 
the potential influence of gender on bone healing and 
implant-related outcomes.

Taken together, our study reinforces the importance of 
individualized treatment planning. Factors such as pa-
tient age, smoking status, and fracture geometry should 
guide the choice of fixation method. While CMN may 
be suitable for select low-risk patients, dual fixation may 

Table 2. Factors associated with nonunion, AVN, and revision surgery

Variables

Union AVN Reoperation

No.(%)/Mean±SD

P

No.(%)/Mean±SD

P

No.(%)/Mean±SD

PFemoral Neck 
and Shaft 

Union (n=26)

Femoral Neck 
Union with 
Shaft Non-
union (n=7)

Positive  
n=8)

Negative 
(n=25) Positive (n=15) Negative (n=18)

Gender
Male 21(77.78) 6(22.22)

1.00
7(25.93) 20(74.07)

1.00
13(48.15) 14(51.85)

0.665
Female 5(83.83) 1(16.67) 1(16.67) 5(83.33) 2(33.33) 4(66.67)

Age (y) 33.85±9.08 43.86±10.7 0.018 31.88±9.82 37.28±10.1 0.195 37.47±11.64 34.72±8.88 0.448

Age (y)
≤50 5±17.24 24±82.76

0.190
7±24.14 22±75.86

1.00
12±41.38 17±58.62

0.308
>50 2±50 2±50 1±25 3±75 3±75 1±25

Smoking 
status

Yes 10(58.82) 7(41.18)
0.007

8(47.06) 9(52.94)
0.003

15(88.24) 2(11.76)
<0.001

No 16(100) 0(0) 0(0) 16(100) 0(0) 16(100)

Device

CMN 13(72.22) 5(27.78)

0.413

5(27.78) 13(72.22)

0.699

10(55.56) 8(44.44)

0.296DHS 
and 

plate
13(86.67) 2(13.13) 3(20) 12(80) 5(33.33) 10(66.67)

�

Table 3. Logistic regression analysis of factors associated with fracture union

Variables Union
Odds Ratio (95% CI) P Union

Adjusted Odds Ratio (95% CI) P

Gender
Male Ref. Ref.

Female 0.7 (0.06, 7.2) 0.764 2.87 (0.1, 80.66) 0.534

Age
≤50 Ref Ref

>50 4.8 (0.54, 42.63) 0.159 8.29 (0.33, 206.56) 0.197

Smoking status
No Ref. Ref.

Yes Omitted Omitted

Device
DHS and plate Ref. Ref.

CMN 2.5 (0.41, 15.29) 0.321 4.77 (033, 61.94) 0.232
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offer superior outcomes in more complex or high-risk 
cases.

Conclusion

In conclusion, this study found that smoking and older 
age are major risk factors for adverse outcomes—includ-
ing fracture nonunion, AVN, and need for revision sur-
gery—following surgical treatment of ipsilateral femoral 
neck and shaft fractures. While both fixation methods 
(CMN and DHS with plate) demonstrated acceptable 
clinical outcomes, the dual-implant approach may be as-
sociated with fewer complications in selected patients. 
Importantly, smoking cessation and careful preoperative 
risk stratification are essential components of manage-
ment. Future prospective multicenter studies with larger 
sample sizes are needed to validate these findings and 
refine treatment guidelines for this challenging fracture 
pattern.
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