
165

 August 2022. Volume 9. Number 3

Parsa Amirlou1 , Amir Aminian2*  

1. Student Research Committee, School of Medicine, Iran University of Medical Sciences, Tehran, Iran.
2. Department of Orthopedic Surgery, School of Medicine, Iran University of Medical Sciences, Tehran, Iran.

* Corresponding Author:
Amir Aminian, MD.
Address: Department of Orthopedic Surgery, Faculty of Medicine, Iran University of Medical Science, Tehran, Iran.
Phone: +98 (21) 33540001
E-mail: amir_aminian@yahoo.com

Research Paper
Comparing Cephalomedullary Nailing and Dynam-
ic Hip Screw Methods Among type A2 Intertrochan-
teric Fractures

Background and Objectives: Intertrochanteric fracture is a prevalent condition among the elderly 
that affects many people annually in both health and financial status. Type A2 intertrochanteric 
fracture is treated with surgical internal fixation either through a cephalomedullary nail (CMN) 
or a dynamic hip screw (DHS). This study compares radiological and clinical outcomes of CMN 
and DHS devices in patients with type A2 intertrochanteric fractures.

Methods: In this retrospective cohort study, hospitalized patients with A2 intertrochanteric 
fracture who were treated with either CMN or DHS devices from 2014 to 2023 were included 
in the study. All participants were assessed retrospectively regarding radiological outcomes 
(nonunion, varus malunion, and femoral medialization percentage) clinical outcomes, and 
incidence of pulmonary thromboembolism and deep vein thrombosis. 

Results: A total number of 194 patients were included in the study. The patients who were operated 
on with DHS showed a better result regarding the incidence of varus malunion compared to 
CMN (P=0.009), while the incidence of nonunion and union failure, and percentage of femoral 
medialization showed no significant difference between groups. Despite a comparable total score 
of modified Harris hip score in both groups (P=0.669), DHS surgery had a better outcome in the 
walking distance status component (P=0.043).

Conclusion: Despite better outcomes of DHS surgery regarding the incidence of varus malunion 
and walking distance status, other outcomes of both groups did not show a significant difference. 
However, more prospective studies with multiple systematic follow-ups and radiographs are 
needed to confirm these findings.
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1. Introduction

ip fractures, a condition with serious neg-
ative impacts on health status and quality 
of life are estimated to affect 4.5 mil-
lion people annually worldwide by the 
year 2050 [1-3]. Intertrochanteric frac-
ture is responsible for about 42% of hip 
fractures and directly imposes a cost of 

US $2.63 billion to the healthcare system in the United 
States [4]. This subgroup of hip fracture is further clas-
sified into three types, namely A1, A2, and A3 based on 
AO foundation/orthopedic trauma association classifica-
tion, which type A2 forms about 49% of intertrochan-
teric fracture cases [5].

The primary management of this type of fracture in-
cludes surgical internal fixation either through a cepha-
lomedullary nail (CMN) or a dynamic hip screw (DHS) 
[6]. While the use of CMN was associated with a higher 
risk of femoral shaft fracture as a complication of fixa-
tion surgery when compared with DHS in earlier stud-
ies, this difference was not observed in more recent 
studies, as the biomechanical design of the nails was 
improved [7]. For patients with stable intertrochanteric 
fractures (i.e. type A1 or A 2.1), DHS is preferred over 
CMN, as it presents comparable patient outcomes with 
a lower cost. However, in randomized controlled trials 
(RCT) comparing these two fixation devices, the use of 
a CMN showed more favorable outcome regarding the 
early mobility of patients in individuals with unstable 
intertrochanteric fractures (type A2.2 or A2.3) or with 
reverse obliquity (type A3). Hence, in these types of in-
tertrochanteric fractures, the surgical fixation device of 
choice is CMN [8-16]. This study compares radiological 
and clinical outcomes of patients with type A2 intertro-
chanteric fractures who underwent surgery with either 
CMN or DHS devices.

2. Methods

This single-center retrospective cohort study was per-
formed on adult patients with type A2 intertrochanteric 
fracture who were hospitalized at Shafa yahyaeian Hos-
pital, Tehran, from 2014 to 2023. Included participants 
comprised all patients who were hospitalized with an 
intertrochanteric fracture within the defined period were 
screened and subjects with a definite diagnosis of type 
A2 intertrochanteric fracture based on hip x-ray who un-
derwent surgical fixation with the collaboration of three 
hip surgeons by use of either a CMN or a DHS device 
based on recommendations of the American Academy of 
Orthopedic Surgeons [17], within the first 48 h of admis-

sion and had at least one follow-up x-ray with an interval 
of three month or more with their index surgery. The pa-
tients with non-A2-type intertrochanteric fractures, non-
optimal fixation surgery leading to reoperation, multiple 
fractures previous conditions with significant disability, 
or use of other methods and devices for fracture fixation 
were excluded from the study. All participants were di-
vided based on the device used for their baseline fixation 
surgery into two groups of CMN and DHS. 

Follow-up x-ray of each patient was evaluated in terms 
of the presence of the radiologic outcomes by an as-
signed independent orthopedic expert. Radiologic out-
comes were considered in this study as the presence of 
nonunion, varus malunion, union failure (defined as a 
composite outcome of non-union and varus malunion), 
and femoral-medialization. We determined follow-up 
radiography as the last radiography of a patient docu-
mented in the hospital system and with at least a 3-month 
interval with the index surgery. Furthermore, all partici-
pants were followed retrospectively via a telephone in-
terview from November 2022 to February 2023, regard-
ing the assessment of clinical outcomes, including the 
incidence of pulmonary-thromboembolism or deep vein 
thrombosis, following the index surgery, and overall 
modified Harris hip score (mHHS) [18]. All telephone 
follow-ups had at least 5-month intervals with the index 
surgery for each patient. Furthermore, subjects who un-
derwent revision surgery and the fixation device was al-
tered to another one were excluded from the analysis of 
clinical outcomes.

The normality of continuous variables was assessed via 
the Kolmogorov-Smirnov test and the data were reported 
as Mean±SD in case of normal distribution, and median 
(interquartile ranges) for non-normally distributed vari-
ables. The categorical variables were shown as frequen-
cies (%). We performed the independent samples t-test, 
or its non-parametric equivalent (Mann-Whitney U test) 
to compare quantitative variables between the CMN and 
DHS groups. The chi-square test was done to compare 
the incidence rate of categorical outcomes between the 
groups. In case of the violation of the chi-square test as-
sumptions, the Fisher exact test or maximum likelihood 
ratio chi-square test was used as a substitute, based on 
appropriateness for variable categories. Moreover, a 
relative risk with a 95% confidence interval (95%) was 
calculated to compare the risk of incidence of categorical 
pre-specified radiologic outcomes between both groups. 
A P<0.05 was considered significant. All statistical anal-
yses were performed via the SPSS software, version 22 
for Windows (SPSS Inc. Chicago, Illinois).

H
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3. Result

A total number of 713 hospitalized patients with in-
tertrochanteric fracture between 2014 and 2023 were 
screened in terms of the eligibility criteria and after 
the exclusion of 519 patients (365 patients with non-
A2-type intertrochanteric fracture, 5 patients with non-
optimal surgery, 12 patients with multiple fractures, 93 
patients with prior significant disability, and 44 patients 
with a fixation method other than CMN or DHS), a fi-
nal number of 194 patients formed the study population, 
with 119 patients in CMN group and 75 patients with 
DHS group (Figure 1). The median (interquartile range) 
age of patients had no significant difference between 
both groups (73 [60-79] vs 70 [62-78] in CMN and DHS 
groups, respectively; P=0.61). Other demographic and 
baseline characteristics of patients are demonstrated in 
Table 1.

The total number of participants who were available 
for phone call follow-up of clinical outcomes was 102 
patients, including 61 patients in CMN and 41 patients 
in DHS groups. During the follow-up period of patients, 
one deep vein thrombosis case in each group (1.6% in 
CMN and 2.4% in DHS groups respectively, relative 
risk [RR]=1.49 [95% CI, 0.9%, 23.12%]; P=1) and one 
pulmonary-thromboembolism in each group (1.6% in 
CMN and 2.4% in DHS groups, respectively; RR=1.49 
[95% CI, 0.9%, 23.12%]; P=1) occurred. The mean of 
total mHHS in patients in the DHS group (37.3 [13]) was 
slightly higher compared to subjects in the CMN group 
(36.2 [13.9]). Nevertheless, this difference was not sta-
tistically significant (P=0.669). Regarding the items of 
the mHHS system, the walking distance status of pa-
tients after the surgery showed a significant difference 
between the two groups (P=0.043) (Table 2).

The median time interval between index fixation sur-
gery and follow-up radiography was comparable be-
tween the two groups (4 [3-7] months in CMN compared 
to 4 [3-11] months in DHS groups; P=0.535). Comparing 
radiologic outcomes, the risk of incidence of nonunion 
(27 patients [22.7%] vs 14 patients [18.7%] in CMN and 
DHS groups, respectively; RR=0.82 [95% CI, 0.46%, 
1.46%]; P=0.504), union-failure (59 patients [49.6%] vs 
29 patients [38.7%] in CMN and DHS groups, respec-
tively; RR=0.78 [95% CI, 0.56%, 1.09%]; P=0.137) did 
not have a significant difference between the groups. 
However, patients who had undergone DHS surgery as 
the fixation method of their fracture had a meaningfully 
lower risk for incidence of varus malunion compared 
to those with CMN device (45 patients [37.8%] vs 15 
patients [20%] in CMN and DHS groups, respectively; 
RR=0.53 [95% CI, 0.32%, 0.88%]; P=0.009). Both 
methods showed comparable results regarding the medi-
an of femoral medialization percentage (0 [0-0] percent 
in CMN and 0 [0-0] percent in DHS groups; P=0.684) in 
the follow-up radiographs of patients (Table 2).

4. Discussion

This retrospective cohort compared CMN and DHS, as 
two main surgical fixation devices for type A2 intertro-
chanteric fractures by using both radiologic and patient-
level outcomes. The use of radiologic outcomes provides 
an objective measurement for comparison of the two 
methods.

Based on previous RCTs, comparing these two devices 
for fixation operation based on follow-up radiographs, 
both devices have shown strictly comparable results. In 
our study, the incidence risk of nonunion and union fail-
ure did not have a significant difference between both 
groups. However, the incidence rate of these outcomes 
was considerably higher compared to those reported in 

Table 1. Baseline characteristics

Characteristics
Median (IQR)/No. (%)

P
DHS (n=75) CMN (n=119)

Age (y) 70(62-78) 73(60-79) 0.61

Male 40(53.3) 66(55.5) 0.772

BMI (kg/m2) 22(19-23) 22(19-22) 0.643

Fracture side
Right 29(38.7) 59(49.6)

0.137
Left 46(61.3) 60(50.4)

Abbreviations: BMI: Body mass index; DHS: Dynamic hip screw; CMN: Cephalomedullary nailing; IQR: Interquartile range 
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Table 2. Radiologic and clinical outcomes of the study

Outcome

Radiologic Outcomes

PNo. (%)/Mean±SD

DHS (n=75) CMN (n=119) RR (95% CI)

Non-union 14(18.7) 27(22.7) 0.82 (0.46-1.46) 0.504

Varus malunion 15(20) 45(37.8) 0.53 (0.32-0.88) 0.009

Union-failure3 29(38.7) 59(49.6) 0.78 (0.56-1.09) 0.137

Femoral-medialization, 
median (IQR) (%) 0(0-0) 0(0-0) - 0.684

Clinical Outcomes

Outcome DHS (n=41) CMN (n=61) RR (95% CI) P

DVT 1(2.4) 1(1.6) 1.49 (0.9-23.12) 1

PTE 1(2.4) 1(1.6) 1.49 (0.9-23.12) 1

Modified Harris Hip Score

Pain

No 1(2.4) 8(13.1)

- 0.272

Mild 0(0) 0(0)

Mild to moderate 12(29.3) 13(21.3)

Moderate 18(43.9) 27(44.3)

Severe 10(24.4) 13(21.3)

At rest 0(0) 0(0)

Limping

No 16(39) 23(37.7)

- 0.613
Mild 10(24.4) 21(34.4)

Moderate 12(29.3) 12(19.7)

Severe 3(7.3) 5(8.2)

Support for walking

No 1(2.4) 2(3.3)

- 0.603

One cane long distance 1(2.4) 4(6.6)

Often one cane 3(7.3) 9(14.8)

One crutch 30(73.2) 35(57.4)

Two cane 3(7.3) 4(6.6)

Two crutch/disability 3(7.3) 7(11.5)

Walking distance

No limitation, n (%) 0(0) 0(0)

- 0.043

6 blocks, n (%) 0(0) 0(0)

2-3 blocks, n (%) 2(4.9) 2(3.3)

Home only, n (%) 30(73.2) 31(50.8)

Full limitation, n (%) 9(22) 28(45.9)
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prior RCTs assessed the radiologic findings [10-14]. A 
contributing factor in the differences between the inci-
dence rates is related to different study designs, as this 
was a retrospective study with defined single follow-
up radiography, while RCTs have utilized multiple ra-
diographs through the study follow-up prospectively. 
Furthermore, we found a meaningful difference in the 
incidence of varus malunion. In previous trials, only one 
study reported the incidence of varus malunion, which 
had no significant difference between CMN and hip 
screw strategies [14]. Despite multiple prospective ra-
diographic assessments of patients through the follow-
up period, the incidence of varus malunion was still low-
er than the rate in our study. Moreover, the population of 
the current study was only limited to patients with type 
A2 intertrochanteric fractures, unlike previous RCTs that 
assessed the overall population of patients with intertro-
chanteric fractures of any type. Based on a pilot RCT, the 
use of DHS as the fixation device was associated with a 
significantly higher incidence of femoral-medialization 
[19]. However, while the percentage of femoral medial-

ization has not been reported in this study, our findings 
did not show a significant difference in the percentage of 
femoral medialization between the groups.

Most prospective RCTs comparing fixation devices in 
intertrochanteric fracture have suggested better results in 
favor of nailing-based strategies regarding early mobi-
lization and walking ability of patients [9, 10, 12, 13, 
15]. Our findings regarding to patient-level outcomes, as 
measured by mHHS, demonstrated no meaningful dif-
ference between both groups. Consistent with this find-
ing, a pilot RCT comparing DHS and proximal femoral 
nails showed no significant difference in the total Harris 
hip score at the end of 1-year follow-up [19]. Another 
prospective study on 39 patients with stable and unstable 
intertrochanteric fractures who had undergone surgical 
fixation with proximal femoral nail reported an average 
of 89 for Harris hip score at the end of 1-year follow-up 
[20]. However, these two recent studies have used the 
original version of the Harris hip score, which contains a 
maximum of more than 9 points in the total score com-

Modified Harris Hip Score

Outcome DHS(n=41) CMN(n=61) RR (95% CI) P

Climbing the stairs

Normal 1(2.4) 0(0)

- 0.568
With stair railing 1(2.4) 1(1.6)

Never 1(2.4) 1(1.6)

Disability 38(92.8) 59(96.8)

Put on shoes and 
socks 

Easy 10(24.4) 16(26.2)

- 0.665Hard 19(46.3) 23(37.7)

Disability 12(29.3) 22(36.1)

Sitting ability

Normal for 1 hour 13(31.7) 12(19.7)

- 0.383Front-closed chair 4(9.8) 7(11.5)

Disability 24(58.5) 42(68.9)

Public transport use
Able 3(7.3) 4(6.6)

0.99 (0.89-1.11) 1
Disabled 38(92.7) 57(93.4)

Total mHHS 37.3±13 36.2±13.9 - 0.669

Abbreviations: CMN: Cephalomedullary nailing; DHS: Dynamic hip screw; DVT: Deep vein thrombosis; mHHS: Modified 
Harris hip score; PTE: Pulmonary thromboembolism; RR: Relative risk; CI: Confidence interval.
Notes: RR was calculated as the risk of incidence in the dynamic hip screw group relative to the cephalomedullary nail group. 
Union failure was defined as a composite outcome of non-union and varus malunion. In case of violation of the chi-square 
test assumption, the P is obtained by using the Fisher exact test or maximum likelihood ratio chi-square test as appropriate for 
variable categories. RR was calculated as the risk of being disabled for public transport use in the DHS group relative to the 
CMN group.
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pared to the modified version used in this study. Further-
more, these differences between the total scores could be 
a result of different study designs and sample sizes. How-
ever, a network meta-analysis on 36 RCTs revealed that 
among various fixation devices used for intertrochanteric 
fractures, proximal femoral nail anti-rotating has had sig-
nificantly more favorable results regarding to total Harris 
hip score compared to other fixation devices [21].

5. Conclusion

Despite better outcomes of DHS regarding lower in-
cidence of varus malunion and walking distance status, 
other outcomes did not show any significant difference 
between groups. However, more prospective studies 

with multiple systematic follow-ups and radiographies 
are needed to robust these findings.

Study limitations

This study was faced with several limitations. First, this 
study used a single follow-up radiography for the assess-
ment of radiologic outcomes, leading to a variable time 
interval between the index fixation surgeries and follow-
up radiographs. As a result, this difference in recovery 
time may affect the incidence of radiologic findings. 
Second, mHHS was evaluated retrospectively and with 
different recovery times after the index surgery. Next, 
an assessment of mHHS was performed via phone call 
follow-up, and a considerable loss to follow-up, which 
can affect our findings regarding clinical outcomes and 

 

 

  

 

Screened Patients (n= 713):
- 268 patients in CMN group
- 445 patients in DHS group 

75 Patients in DHS Group 
With Follow-Up X-Ray for 

the Assessment of Radiologic 
Outcomes

41 Patients With 
Phone Call 

Follow-Up for the 
Assessment of 

Clinical Outcomes

34 Patient With 
Loss to Follow-Up

119 Patientas in CMN Group 
With Follow-Up X-Ray for the 

Assessment of Radiologic 
Outcomes

61 Patients With 
Phone Call 

Follow-up for the 
Assessment of 

Clinical Outcomes

58 Patients With 
Loss to Follow-

Up

Excluded Patients (n= 519):
- 365 Patients With non-A2-Type Intertrochanteric Fracture

- 5 Patients With Non-Optimal Surgery
- 12 Patients With Multiple Fracture

- 93 Patients With Prior Significant Disbality
- 44 Patients With Fixation Method Other Than CMN or 

DHS

Figure 1. Consort flow diagram of the study
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mHHS. On the other hand, in our study, we did not sepa-
rate patients with A2 intertrochanteric fractures into sta-
ble or unstable ones which could affect the results of our 
study. Hence, further studies are needed to better com-
pare between two groups. 
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