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Atrticle info: : ABSTRACT
31 Aug 2022
12 Sep 2022 . Background: Dynamic hip screw (DHS) and proximal femoral nail anti-rotation (PFNA)
09 Nov 2022 ¢ are two commonly used surgical interventions for A2-type fractures. However, a thorough
01 May 2023 comparative analysis of their efficacy and complications is essential for making informed

decisions in clinical practice.

Objectives: This randomized clinical trial aims to compare the efficacy and adverse outcomes
of DHS and PFNA in treating type A2 intertrochanteric fractures. Clinical and radiographic
outcomes and treatment results were evaluated in both groups during the 6-month follow-up
period.

Methods: A total of 112 eligible patients were randomly assigned to either the DHS or PENA
group in a 1:1 ratio. Surgical interventions were performed accordingly, and the patients were
followed-up for six months. Demographic factors, clinical and radiographic outcomes, bleeding
during surgery, duration of surgery, duration of hospitalization, and rates of nonunion and
thromboembolic events were compared between the PFNA and DHS groups.

: Results: The PFNA group exhibited significantly lower bleeding volume during operation (234.21
Keywords: : vs 30538 deciliter, P<0.001) and a shorter operative duration (129 minutes vs 177 minutes,
P<0.001) compared to the DHS group. No significant differences between the two groups were

Hip fractures, . T ¢ : . :

IntIf): rtrochanteric fractures observed in hospitalization duration, nonunion rates, or postsurgical thromboembolic events.
Fracture fixation, Internal Conclusion: The PFNA approach demonstrated superiority in operative duration and
Fracture fixation, . intraoperative bleeding volume. Therefore, PFNA may be preferred, especially for older patients
Intramedullary adverse effects :  with comorbidities.
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Introduction

ntertrochanteric fracture (IF) is a common in-
jury in individuals aged >60 years. It is char-
acterized by a fracture line extending through
the greater and lesser trochanters between the
femoral neck and the lesser trochanter. This
injury poses a significant healthcare challenge with im-
plications that extend beyond immediate trauma [1, 2].

Intra-abdominal injury (IAI) is a potentially life-threat-
ening condition with a mortality rate of approximately
17%, more than twice that of femoral neck fracture [3].

Although IF is primarily associated with severe trauma,
such as car accidents in younger individuals, it can also
occur due to minor trauma, especially among the elderly
population, particularly those with underlying medical
conditions, such as osteoporosis [3, 4].

Studies show that approximately 200,000 cases of IF
occur annually in the United States, with a mortality rate
ranging from 10% to 30% per year [5, 6]. Furthermore,
the risk of surgical site infection after surgical treatment of
IF is estimated to be between 1.7% and 17%, depending
on factors, such as the surgical approach, wound proxim-
ity to the perineum, and duration of the operation [7-9].

Despite the substantial economic burden of $2.63 bil-
lion annually [10], it is necessary to comprehensively
evaluate treatment modalities due to their impact on pa-
tient quality of life.

While various treatment options exist, including con-
servative and surgical approaches for the management
of IF, surgery with different implants, commonly with
dynamic hip screw (DHS), is the usual treatment to im-
mobilize the fracture [11, 12].

Conservative management is not commonly used due
to its association with a higher likelihood of complica-
tions, such as bedsores, joint contractures, urinary tract,
and lung infections, as well as an increased probability
of mortality (up to 34.6%) [13].

Surgery is the preferred treatment for managing IF [13]
due to its ability to significantly reduce hospitalization
duration, facilitate a quicker return to the patient’s preop-
erative level of functioning, and mitigate complications
associated with IF. Although DHS is a simple approach
to implement and provides satisfactory results, it may
be correlated with certain risks and complications, such
as an increased likelihood of varus coxa due to subsur-

Orthopedic Science

face operation and fixation failure, particularly in cases
of unstable fractures and reverse oblique IF. In contrast,
proximal femoral nail anti-rotation (PFNA) offers sev-
eral advantages over DHS [12].

In contrast, PFNA is a less invasive implant designed
in 2004 to reduce implant-related complications. Its spi-
ral blade penetrates the femoral head more easily, caus-
ing less bone tissue loss during penetration than other
screw-based tools. Additionally, it prevents protrusion
on the opposite side of the bone, which is a significant
issue in other techniques [13-16]. Although PFNA is the
preferred treatment for osteoporotic patients owing to its
advantages over other treatments, it is more challenging
and expensive to implement than DHS [10, 17].

The current literature does not adequately explore the
comparative effectiveness of these methods, particularly
in treating A2-type IF. Our study aimed to fill this gap
by providing valuable insights into the effectiveness and
complications of DHS and PFNA in the surgical treat-
ment of A2-type IF. We conducted a randomized clinical
trial to compare the efficacy and complications of these
two approaches.

Methods

This randomized clinical trial was conducted from July
2022 to August 2023 at the Orthopedic Center of Fir-
ouzgar Hospital and Shafayahyaeian Hospital, Tehran
Province, Iran, affiliated with Iran University of Medical
Sciences.

The inclusion criteria included patients older than 18
years with A2-type IF who provided informed consent.
The exclusion criteria included patients with IF other
than the A2-type, open fractures, old IF, pathological
fractures, systemic hematological or immune system
diseases, [F-caused mortality, accompanying musculo-
skeletal diseases, severe psychiatric disorders, or cogni-
tive impairments, and patients who were unwilling to
participate or failed to complete the informed consent.

An expert epidemiologist used computerized random
allocation software, version 1.0 to perform randomiza-
tion. Patients with A2-type IF were randomly assigned
to the DHS or PFNA groups in a 1:1 ratio.

Bahaeddini MR, et al. Surgical Treatments for A2-type IF: DHS and PFNA. J. Res Orthop Sci. 2023; 10(2):67-74.
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Both DHS and PFNA surgical interventions followed
established protocols. Both groups underwent surgical
interventions following established scientific standards,
ensuring no patient was deprived of standard treatment.
The primary objective of this study was to compare the
outcomes and complications associated with the two sur-
gical methods.

The researcher, Fereidoon Mohammadianpour record-
ed patient information twice: Once during admission
for surgery and again during the follow-up period. The
collected data included demographic information (age
and sex) and postoperative clinical and radiographic
outcomes. This included the duration of the operation,
bleeding during the operation, duration of callus forma-
tion, nonunion rate, and duration of hospitalization. The
collected information was stored, analyzed, and main-
tained confidentially and anonymously, following the
principles of Helsinki ethics.

Patients were followed up immediately after the op-
eration and at five subsequent intervals (two weeks, six
weeks, three months, and six months post-operation).
The follow-ups were conducted by specialist doctors in
the orthopedic clinic who assessed patients for the op-
eration outcomes and complications using clinical and
radiographic assessments. This study involved welding
and nonunion treatments, enabling a thorough compari-
son of treatment outcomes between the two groups at
various time intervals.

This study meticulously examined the age and sex dis-
tributions between the DHS and PFNA groups. Subse-
quent multivariate analyses were conducted to enhance
control over potential confounding factors.

Table 1. Characteristics of the study subjects
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Statistical analyses were performed to compare de-
mographic and clinical variables, ensuring robustness
in assessing outcomes associated with DHS and PFNA
interventions. After data collection, patient information
was processed and analyzed using SPSS software, ver-
sion 26. Descriptive statistics and central indices were
used to calculate the mean and median values for the
DHS and PFNA groups. This provided a comprehensive
overview of the central tendencies of the collected data.
The normality of the distribution of variables in the two
groups was assessed using the Kolmogorov-Smirnov
test to determine the appropriateness of parametric sta-
tistical tests. To compare quantitative variables between
the DHS and PFNA groups, we utilized the t-test, which
assumed a normal distribution of variables. In cases
where standard distribution assumptions were unmet, we
applied the non-parametric Mann-Whitney test to ensure
robust statistical comparisons. We analyzed qualitative
variables using Fisher’s statistical test and the chi-square
test. These tests examined the two surgical intervention
groups’ relationships and differences in categorical vari-
ables. The significance of the rate in the two groups was
reported using the risk ratio (RR) with a 95% confidence
interval. This measure provides insight into the relative
risk associated with each surgical method, contributing
to a nuanced interpretation of the results. P<0.05 was
used as a statistical significance threshold, following
standard scientific research practices. This ensured the
robustness of the interpretation of results.

Results

A total of 234 patients were enrolled between July 2022
and August 2023, with an age range of 26 to 97 years and
a mean age of 73.22+16.07. Ninety-three patients were
lost to follow-up, leaving 76 PFNA-treated and 65 DHS-
treated patients who completed the 6-month follow-up.
The mean age of the PFNA group was 76.14, while the
DHS group had a mean age of 71.52 (Table 1).

MeanzSD/No. (%)

Variables P
Total (n=141) DHS (n=65) PFNA (n=76)
Age (y) 74.01+14.27 71.52+15.62 76.14+12.73
Male 57(40.43) 29(44.62) 28(36.84)
Gender 0.352
Female 84(59.57) 36(55.38) 48(63.16)
DHS: Dynamic hip screw; PFNA: Proximal femoral nail antirotation. Orthopedic Science
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Table 2. Comparison of clinical and surgical related conditions between DHS and PFNA

MeanzSD/No. (%)

Variables P
DHS (n=65) PFNA (n=76)
Bleeding volume during operation (dL) 305.38+130.24 234.21+74.48 0.000
Duration of operation (h) 2.57+0.72 2.09+0.54 0.000
Hospitalization duration (d) 6.35+3.81 5.67+2.81 0.233
Nonunion (after 24 weeks) 3(4.62) 2(2.63) 0.662
TE events 6(9.23) 7(9.21) 1.000
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Abbreviations: DI: Deciliter; TE: Thromboembolic; DHS: Dynamic hip screw; PENA: Proximal femoral nail anti-rotation.

Of'the 76 patients in the PENA group, 48 (63.16%) were
women, and 28 (36.84%) were men. Among the 65 sub-
jects in the DHS group, 36(55.38%) were women, and
29(44.64%) were men. No statistically significant differ-
ences were observed between the two groups regarding
demographic characteristics, including age and sex.

Table 2 summarizes the observed results, including the
Mean+SD of bleeding volume during the operation per
deciliter, duration of the operation per hour, and duration
of hospitalization per day. It also includes complications
after the surgery, such as the percentages of nonunion
after 24 weeks and thromboembolic events.

T he MeantSD of bleeding volume during the op-
eration was 305.38+130.24 and 234.214+74.48 in the
DHS- and PFNA-treated groups, respectively. The mean
duration of operation was 2.57+0.72 and 2.09+0.54 in
the DHS- and PFNA-treated groups, respectively. The
DHS-treated group had a statistically significant higher
mean bleeding volume during operation (305.38+130.24
vs 234.21£74.48, P<0.001) and mean duration of opera-
tion (2.57+0.72 vs 2.09+0.54, P=<0.001) compared to
the PFNA-treated group.

H owever, no statistically significant difference was
observed between the two groups regarding the mean
duration of hospitalization, percentage of nonunion af-
ter 24 weeks, and percentage of thromboembolic events
(P>0.05).

Discussion

Fracture management in orthopedic surgery, particu-
larly IF, poses a substantial challenge with implications
for healthcare systems and individuals. This study com-
pared the DHS and PFNA approaches to treat IF to pro-
vide valuable insights.

Our investigation revealed significant advantages of
the PFNA approach for A2-type IF. Specifically, PFNA
resulted in significantly lower perioperative bleeding
volume and operative duration than DHS (P=0.000).
N o significant differences were observed regarding
hospitalization duration and postsurgical complications,
including nonunion and thromboembolic events. How-
ever, PFNA significantly decreased intraoperative hem-
orrhage and operative duration (P=0.000).

It is essential to note that these findings are consistent
with a recent systematic review and meta-analysis com-
paring intramedullary nails and DHS [18]. The study
found that DHS was associated with a statistically sig-
nificant increase in operative time and blood loss during
surgery compared with intramedullary nails, which is
consistent with our results. However, no significant dif-
ferences were observed between the two approaches re-
garding mortality, associated complications, or fixation
failure rates [18].

A recent systematic review compared the DHS ap-
proach with intramedullary nails in treating IF. A review
found that the DHS approach was associated with sig-
nificantly increased blood loss and a longer duration of
operation [19].

According to a meta-analysis, a longer operative time
logically results in a higher probability of increased blood
loss during surgery. Intramedullary nails have been rec-
ommended to treat unstable IF due to lower blood loss
during surgery [20]. It has been hypothesized that DHS
may be associated with a higher likelihood of infection
and blood loss owing to longer operation time [21].

Consistent with our results on the lack of significant
difference between the DHS and PFNA approaches for
p ostsurgical complications, a study that followed ap-
proximately 6000 individuals for more than 7 years after

Bahaeddini MR, et al. Surgical Treatments for A2-type IF: DHS and PFNA. J. Res Orthop Sci. 2023; 10(2):67-74.




Orthopedic Science

surgical treatment of IF by DHS or intramedullary nail
approach revealed that the associated complication rates
were the same at 16%. No significant differences were
observed between the two approaches. However, a sys-
tematic review found no significant difference between
the two approaches, DHS and intramedullary nails, re-
garding implant-related postoperative complications, in-
cluding nonunion and implant breakage [22].

Studies have shown that both DHS and intramedullary
nails effectively treat IF. However, the final decision on
whether to use a DHS or intramedullary nail approach
may be influenced by underlying medical conditions,
c omorbidities, such as osteoporosis or advanced age,
and other factors [22].

The study indicated that PFNA may be preferred for
A2-type IF in older patients with comorbid conditions
despite its higher cost [17]. This is due to the significant
reduction in operative duration and blood loss during
surgery, making PFNA a potentially safer choice when
minimizing these factors.

Although both the PFNA and DHS approaches have
similar outcomes, such as duration of hospitalization and
associated complications, including the risk of nonunion
and thromboembolic events following surgical interven-
tions, our results show that the PENA approach has a sig-
nificantly shorter operative duration and less blood loss
during the operation. Therefore, PFNA could be consid-
ered a safer and potentially the first option for treating IF,
specifically A2-type IF, in situations where minimal op-
erative duration and blood loss are necessary, despite the
higher cost compared to screw-based approaches, such
as DHS. In other words, PFNA may be the best choice
for A2-type IF in older patients with multiple underlying
comorbid conditions and cardiovascular diseases, mak-
ing them sensitive to intravascular volume and blood
pressure alterations, which can be life-threatening.

Similar to other studies, our study has limitations that
w arrant consideration. The trial was conducted at a
single center, potentially introducing institutional biases
and limiting the external validity of the results to diverse
healthcare settings. The follow-up period was limited to
six months post-operation, which may not capture long-
term complications or delayed adverse events associated
with either DHS or PFNA. Limiting the focus to the A2-
type of IF may restrict the generalizability of the results
to a broader range of IF. As with other surgical trials,
the assigned treatment is not blinded to surgeons and pa-
tients, which may affect subjective measures. Moreover,
the study primarily relied on clinical and radiographic
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outcomes obtained by an expert physician without com-
prehensive patient-reported outcomes that could provide
valuable insights into the quality of life, pain, and func-
tional recovery. Additionally, the patient’s cardiovascu-
lar and coagulation profiles, which could have impacted
thromboembolic events, were not obtained.

We propose several recommendations to improve the
robustness and precision of the comparative analysis of
the efficacy and adverse outcomes associated with DHS
and PFNA approaches. To increase the generalizability
of results, overcome the limitations of single-center stud-
ies, and ensure applicability across various demograph-
ics, multicenter trials involving diverse populations are
imperative. Additionally, extending the duration of fol-
low-up studies is essential for capturing prolonged com-
plications and delayed adverse events associated with
both DHS and PFNA treatments.

F urthermore, an assessment involving extended pa-
tient-reported outcome measures is indispensable to pro-
vide holistic insight into the impacts on quality of life,
pain, and functional recovery. In addition, exploring pa-
tient preferences and satisfaction levels regarding both
DHS and PFNA approaches is crucial.

Furthermore, a comprehensive cost-effectiveness anal-
ysis that includes all expenses associated with DHS and
PFNA procedures, such as surgical costs, hospitalization,
and potential complications is necessary. The assessment
should consider the benefits of reduced operating dura-
tion and blood loss against the higher costs of PFNA.
It is essential to gain a nuanced understanding of the
economic considerations associated with each approach.
A dditionally, underlying medical conditions should be
c onsidered when discerning treatment outcomes and
informing the decision-making process between DHS
and PFNA. The investigation should determine whether
specific patient profiles benefit more from one approach
than from another.

When examining patient histories, it is crucial to focus
on cardiovascular and coagulation disorders to identify
specific risk factors that contribute to postsurgical throm-
boembolic events. Refining research methodologies and
considering these factors can improve the scientific rigor
of the study and advance evidence-based clinical prac-
tices in orthopedic interventions.

Bahaeddini MR, et al. Surgical Treatments for A2-type IF: DHS and PFNA. J. Res Orthop Sci. 2023; 10(2):67-74.
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Conclusion

In conclusion, our comparative study of the DHS and
PFNA approaches for A2-type IF indicates that PENA
has notable advantages. These include significantly low-
er preoperative bleeding volume and shorter operative
duration. However, no significant difference is observed
in the duration of hospitalization or postsurgical compli-
cations, such as the risk of nonunion and thromboem-
bolic events, between PNFA and DHS.

Our study suggests that PFNA may be a preferred option
for the surgical treatment of A2-type fractures in individu-
als with multiple comorbidities, especially cardiovascular
comorbidities, due to its safety benefits in scenarios pri-
oritizing minimized operative duration and blood loss de-
spite comparable postsurgical complications. It is crucial
to note that this recommendation is based solely on objec-
tive data and not subjective evaluations.

While acknowledging the study’s limitations, such as
its single-center design and limited follow-up period,
we recommend future research. These should include
multicenter trials with extended follow-up, comprehen-
sive patient-reported outcomes, and cost-effectiveness
analyses. Such refinements will contribute to evidence-
based orthopedic interventions, enabling more informed
decision-making in treating IF.
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