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Abstract: Objective: The study seeks provide a comparison between percutaneous compression plate (PCCP) fixa-
tion and dynamic hip screw (DHS) fixation for the purpose of treating fractures of the osteoporotic intertrochanteric 
femoral bone. Methods: Thirty-six senior patients with intertrochanteric fractures were gathered as participants for 
the present research, distributed under the PCCP (n = 30) group or DHS (n = 22) group between July 2011 and De-
cember 2013. Operation time, incision length, blood loss, time to fracture union, and serum hemoglobin (Hb), and 
albumin (Alb) levels were compared between groups. The hip scoring system used to evaluate the results was that 
of the Harris system. Results: A follow-through was made for all patients for the average span of 12 months with an 
actual range of 6 to 18 months. Compared with the DHS group, the PCCP group had shorter operative times, smaller 
incision lengths, and less blood loss (P < 0.05). The study noted no significant differences between groups in terms 
of fracture healing time or serum Hb and Alb levels. Conclusion: PCCP fixation results in superior clinical outcomes 
compared with DHS fixation for the stable intertrochanteric fracture treatment in elderly patients.
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Introduction

Hip fractures, primarily trochanteric and femo-
ral neck fractures, are common among people 
in their advanced age years because their 
bones become thinner and weaker due to cal-
cium loss [1]. With the increased population of 
senior citizens and expanded average life 
expectancy, the incidence of the hip fractures 
has been rising [2]. According to the American 
Academy of Orthopedic Surgeons, the inci-
dence of hip fractures in the USA occurs at an 
approximate rate of over 280,000 per year [3]. 
Common health outcomes for older persons 
who fracture a hip include mortality, disability, 
and functional decline [4]. 

Intertrochanteric fracture is considered the 
most commonly occurring kind of fracture, and 
affects the area between the femoral neck and 
lesser trochanter [5]. The fracture occurs sec-
ondary to direct blows, strikes, or falls affecting 

the hip side; the prognosis is poor due to high 
mortality and morbidity rates. Surgery is neces-
sary to promote early mobilization and avoid 
potentially fatal complications. However, re- 
gardless of the advancements in operative 
management, the fracture’s morbidity rate is 
still high [6].

A number of implant designs were created to 
promote early ambulation, decrease the inci-
dence of complications, and help in the fixation 
of fracture. These designs include the anatomic 
plate (AP), the percutaneous compression plate 
(PCCP), proximal femoral nail (PFN), and the 
dynamic hip screw (DHS) [7]. Yet apparently 
there exists no concurrence as to which kind is 
the most appropriate treatment for fractu- 
res under the intertrochanteric classification. 
Recent discoveries in orthopedic surgery sug-
gest that advanced implants result in success-
ful intertrochanteric fracture treatments, such 
as the frequently used PCCP and DHS implants 
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that yield satisfactory outcomes [8]. Never- 
theless, surgeons remain concerned about 
whether to utilize the aforementioned options 
(i.e., PCCP and DHS). To note, since the 1960s, 
DHS has emerged to become the customary 
implant for fixating intertrochanteric femoral 
fractures [9]. Even with the emergence of 
advanced surgical methods and other device 
options, it remains the commonly consulted 
option. Good control for compression, deep 
screw insertion, and the absence of puncture in 
the femoral head for the necessary impinge-
ment in the affected area are among the noted 
advantages of DHS [10].

Recently, surgeries that require minimal pene-
trations or are considered less invasive have 
been found to yield satisfactory outcomes for 
treating intertrochanteric fractures [11, 12]. 
For a certain period now, PFN devices with less 
incisions have been utilized. Likewise, the less-
invasive DHS approach and device are believed 
to provide a better solution to the concern for 
complications [13]. Among elderly patients, 
soft tissues are relatively more tender and this 
must be taken into utmost consideration since 
tissue healing is equally critical in treating inter-
trochanteric fractures [14, 15]. In the same 
manner, when selecting for implants, soft tis-
sue preservation plays a significant role. To 
note, though, no comparative research exists 
yet that captures the post-treatment damage 
on soft tissue for the utilization of DHS and PFN 
devices. Thus, the purpose of the present 
research is to provide an evidence-based com-
parison of the aforementioned devices’ soft tis-
sue invasiveness, in the light of providing rele-
vant information to surgeons and helping them 
decide what device should be used for treating 
stable intertrochanteric fractures among the 
elderly.

Methodology

Participants

This is a retrospective analysis of 52 patients 
(29 male and 23 female, mean age 74.3 ± 9.5 
years) who sustained a hip fracture described 
as unilateral extracapsular (i.e., OTA/ASIF 31A2 
and 31A1) caused by low-energy trauma. All 
underwent surgical treatment with PCCP or 
DHS fixation between July 2011 and December 
2013. A total of 33 fractures were brought 
about by falls from standing and 19 fractures 

were caused by motor vehicle collisions, all of 
which are closed fractures. 

Of the total number of patients, 22 were under 
the DHS group while the remaining 30 belong- 
ed to the PCCP group. In the latter group, 13 
(43%) were female and 17 (57%) were male, 
whose ages averaged 75.8 ± 9.6 years. In refer-
ence to the AO/OTA fracture classification sys-
tem, the present sample consisted of 18 31A1 
fractures and 12 31A2 fractures. Additionally, 
in the DHS group, 12 (55%) patients were male 
and the remaining 10 (45%) were female. The 
group’s mean age is 73.2 ± 9.3 years. There 
were 13 31A1 fractures and 9 31A2 fractures. 
Patients with the following conditions were 
excluded for the following: existence of life-
threatening illnesses, occurrence of previous 
surgery or fracture on the same problem leg, 
work disability before the injury, ages under 60 
years, presence of pathologic fractures, reverse 
oblique or subtrochanteric fracture patterns 
(OTA/ASIF 31A3), and absence of consent 
caused by confusion or dementia. The present 
study was approved by our Institutional Review 
Board. Furthermore, all patients extended  
their informed consent before the conduct  
of surgery.

Surgical techniques

The surgery was performed under general 
anesthesia with each patient assuming the 
supine position on an operating table with 
orthopedic traction. Intraoperatively, rotational 
and tractional adjustments were made to 
obtain and maintain reduction, as displayed on 
both lateral views and anteroposterior views. In 
the process, the lower limb’s force line, anter-
version and neck-shaft angle, as well as the 
satisfactory fluoroscopy views were closely 
monitored.

In the DHS fixation group, the incision level (4-5 
cm in length) following the reduction of fraction 
was determined under fluoroscopic guidance. 
Using surgical scissors, the vastus lateralis 
muscle was cut along the femur’s axis, carefully 
done so without peeling the periosteum, and 
the fascia lata was slit. This was followed by the 
insertion of a 1358 angle guide that targeted 
the femoral neck’s lower part. The guide pin’s 
depth was later determined under fluoroscopy. 
In the process of reaming the head and femoral 
neck, the soft tissue was safeguarded. Just as 
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how the angled guide was inserted, the hip 
screw was put through in the same manner. In 
the hope of minimizing injury to soft tissue, the 
3-hole plate’s barrel was ushered to the hip 
screw by direct palpation. Specifically 3 distal 
cortical screws were placed and during the tap-
ping and drilling, the soft tissue was sheltered 
by a drill sleeve (4.5 mm in size).

In the PCCP fixation group, an incision was 
done, about 2 cm, on the thigh’s lateral angle, 
at the level of the lesser trochante’s upper bor-
der after the closed reduction process. Under 
the vastus lateralis muscle, the plate, along 
with its distal edge, was drilled and affixed to 
the bone. Held parallel to the plate, a guide 
frame was positioned and all screws and drills 
were to be anchored on the frame. A second 
incision, spanning the same length as the first, 
was then performed to carry out the insertion 
of a bone clamp, which was needed to attach 
the plate to the bone. Likewise, the clamp was 
fixed to the guide frame. The initial neck screw 
was placed in the inferior neck border, an area 
proximate to the calcar femorale. After measur-
ing the length, a telescoping hip screw was 
positioned next through a hole and 3 more 
shaft self-tapping screws were planted through 
the guide frame. The previously placed bone 
clamp was lifted. Only then was the second hip 
screw drilled through in a position superior to 
the first.

Postoperative management

After surgery, patients could eat and gain 
weight as allowable and prompted to start walk-
ing with the aid of a frame on the first day after 
operation. Without regard for the implant used, 
the rehabilitation program was consistent 
across all patients. The following observations 
were recorded: operative time, incision length, 
intraoperative blood loss, serum Hb and Alb 
levels, and post-surgery complications. The dis-
charging of patients was either directed to a 
rehabilitation facility or a residence. 

Follow-through visits were consecutively done 
per month, from the 1st to the 6th month fol-
lowing the operation. Thereafter, the next visit 
was scheduled on the 12 month and then 
annually after it. In every visit, radiographs 
showing both lateral and plain AP views were 
secured. Researchers took note of the changes 
concerning complications, implant placements 
and movements, and fixation problems. Ad- 
ditionally, the score of the patient’s walking 
ability (based on the Harris Hip Score system), 
the range of motion of the hip, and the pain 
related to both thighs and hip were all docu-
mented at every postoperative control.

Statistical analysis

SPSS 16.0 software (SPSS Inc., Chicago, IL, 
USA) was run to statistically analyze the data.  
In comparing quantitative variables, Student’s 
t-test was undertaken and the expression of 
data included the mean ± standard deviation. 
As for the descriptive, categorical variables, the 
statistical analysis used was either the Fisher’s 
exact test or the Chi Square test, depending on 
the context. Lastly, the significant difference 
was set at P < 0.05.

Results

In terms of preoperative demographics, there 
existed no significant differences between the 
PCCP group and the DHS group. Furthermore, 
at the last follow-up visit (i.e., at least 6 months 
following the surgery), neither of the groups 
experienced nonunion, malunion, and compli-
cations connected to the implant procedure. 
With regards to serum marker levels, still post-
operatively, decreased Hb and Alb levels 24 
hours were found similar between the two 
groups (P > 0.05). However, intraoperative 
results, including blood loss, length of incision, 
and duration of surgery, indicated significant 
across-group differences (P < 0.05; Table 1; 
Figure 1).

Every patient was visited for a follow-up assess-
ment after the operation, the mean duration 

Table 1. Comparison related index between the DHS and PCCP groups

Group The length of 
incision (cm)*

Intraoperative 
hemorrhage (ml)*

Operation 
time (min)*

Hemoglobin 
decrease (g/L)

Albumin  
decrease (g/L)

Fractures healing 
time (week)

PCCP 6.3 ± 1.2 98.7 ± 25.3 62.9 ± 11.7 14.2 ± 3.8 5.6 ± 0.8 15.1 ± 2.2
DHS 13.8 ± 2.8 286.3 ± 53.9 70.7 ± 12.6 12.3 ± 2.7 5.9 ± 1.3 16.3 ± 2.5
*There existed significant differences between the PCCP group and the DHS group (P < 0.05).
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being 13 months. None of the patients experi-
enced post-surgery complications (e.g., coax 
vara, breakage of screws in the femoral head, 
wound infection, and serious venous thrombo-
sis). By the time of final follow-up visit, all frac-
tures had healed with a healing time of 15.1 ± 
2.2 weeks in the PCCP group and 16.3 ± 2.5 
weeks in the DHS group (ns, P > 0.05). According 
to the Harris hip score, the rate of excellent and 
good effects in the DHS group and the PCCP 
group was 77.3% and 93.3%, respectively (ns, 
P > 0.05; Tables 1 and 2).

Discussion

Intertrochanteric fractures are common among 
individuals with osteoporosis; such fractures 
carry high morbidity and mortality rate. Yet they 
can be effectively treated with advanced 
implants, as the recent orthopedic surgery 
improvements show. Taking into account the 
fact that the elderly generally have a poor func-
tional status with multiple medical disorders, 
controlled or rigid fixation, and paired with early 
mobilization, the standard treatment is for 
intertrochanteric fractures since these lead to 
the functional decline and disability/mortality. 
Among the methods for intertrochanteric frac-
ture treatments, the DHS and PCCP procedures 
are not only frequently used but also effectively 
yield satisfactory results. 

movement generated by the hip contact force 
and distance from the humeral head center to 
the lateral femoral cortex. However, a sliding 
system means that the fixation is relatively 
unstable, as well as the axial, lateral, and rota-
tional aspects [16]. Thus, the DHS is not suit-
able for patients with osteoporosis due to poor 
holding force of the lag screw, which is prone to 
cause screw out, cutting of the femoral head, 
varus, and other complications [17]. More 
important to consider is the fact that lag screw 
cutting and plenty of soft tissue stripping 
results in blood supply disintegration to the 
femoral head, thereby increasing the risk of 
osteonecrosis. Meanwhile in late 1990s, 
Gotfried discovered and crafted the PCCP 
device [18]. The implant’s design makes a less 
invasive surgery possible. The procedure 
requires only 2 small incisions for the insertion 
of the plate built with a distal cutting edge. The 
PCCP device, in comparison to DHS, offers 
patients with rotational stability via the 2 hip 
screws and provides lateral cortical support 
because of the screws’ relatively small diame-
ter and the plate’s proximal extension. Using a 
specifically-designed posterior reduction devi- 
ce, the fracture’s anatomic reduction (or close 
anatomic) is then obtained. Therefore, in the 
patients with osteoporosis, use of the PCCP is 
recommended.

Figure 1. X-ray images of PCCP and DHS treatment of intertrochanteric fractures of the femur. A 91-year-old male 
patient was injured by falling down. A: Pre-surgery; B: 1 week post-surgery; A 78-year-old male patient was injured 
by traffic accident. C: Pre-surgery; D: 1 week post-surgery.

Table 2. Comparison of Harris hip score between the DHS and 
PCCP groups

Group Excellent Good Satisfactory Unsatisfied Rate of excellent 
and good effect (%)

PCCP 16 12 1 1 93.3
DHS 8 9 3 2 77.3

The DHS, which is a device 
often preferred for intertro-
chanteric fracture treatments, 
has a sliding lag screw posi-
tioned on a plate in the lateral 
cortex. This design meets AO 
biomechanical requirements, 
which subjects it to bending 
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One important determining factor is the inva-
siveness of soft tissue, provided that the 
results are similar for intertrochanteric frac-
tures among elderlies. The rationale is that the 
theoretical positive outcomes of soft tissue 
preservation among aged patients encompass 
the following: operative time, incision length, 
and intraoperative loss of blood throughout the 
stretch for care [19]. The present research 
compared the soft tissue invasiveness deter-
minants, and found that the PCCP group had a 
smaller incision length, less intraoperative 
blood loss, and shorter operative times relative 
to the DHS group. The findings suggest that the 
PCCP technique for intertrochanteric hip frac-
ture fixation is more beneficial for patients. 

Serum Hb and Alb levels are also frequently uti-
lized in examining the impacts of perioperative 
bleeding [20]. In this study, these two serum 
markers were compared between groups to 
determine the invasiveness of both DHS and 
PCCP in senior patients having a stable inter-
trochanteric fracture. Both devices showed 
similar postoperative serum Hb and Alb levels, 
without a significant difference between gr- 
oups. These findings appear to be inconsistent 
with the reduced tissue trauma as well as 
reduced bleeding related to the PCCP tech-
nique. However, these serum markers may 
change slowly in the plasma, and do not react 
immediately to the level of invasiveness.

With regards to fracture healing time, the PCCP 
as a fixation implant retained the greatest 
degree of blood supply to the femoral head. 
The present research found a tendency towards 
less time to return of normal activities under 
the PCCP condition. Despite the statistical 
insignificance of the trend, it was noted that 
the healing duration of PCCP was shorter than 
that of the DHS group, which was more condu-
cive to early exercise, subsequently reducing 
postoperative complications of bedrest in 
elderly patients. These results are consistent 
with the findings in some studies in the litera-
ture. Brandt et al. undertook a prospective ran-
domized clinical trial for the purpose of com-
paring the PCCP and DHS, and found that the 
PCCP appeared similar to the DHS with regards 
to bone healing [21]. This indicates that they 
have similar long term clinical outcomes. In 
addition to the Harris hip score, the rate of 
excellent and good effects in PCCP and DHS 

group (93.3% and 77.3%, respectively) was 
also statistically insignificant. Therefore, this 
study was consistent with previous reports. 
Knobe et al. comparatively examined PCCP and 
DHS fixation for treating osteoporotic pertro-
chanteric femur fractures and found that the 
PCCP yielded better results than the DHS in 
terms of Harris hip score [22]. In analyzing the 
causes, it may be related to the relatively brief 
period of follow-up and small sample size. Thus, 
further research with a larger sample size is 
required to more effectively compare the rate 
of excellent and good effects.

This study has several limitations that should 
be considered. First, selective bias might have 
been introduced by the exclusion of unstable 
fractures that could not be satisfactorily 
reduced. Second, the number of subjects was 
relatively small and the follow-up period rela-
tively short, and a larger study sample and lon-
ger follow-up period may be needed for statisti-
cal assessment in the future. Although these 
limitations are important, this study contributes 
to the evaluation of internal fixation for trea- 
ting of osteoporotic intertrochanteric femoral 
fractures.

Conclusion

The study did not find a significant difference 
between the PCCP and DHS groups in terms of 
decrease in hemoglobin and albumin levels, as 
well as fracture healing time. Operation times 
were shorter with smaller incisions and blood 
loss during operation was minimal. Although 
the rate of excellent and good effects between 
the PCCP and DHS groups yielded no statistical 
significance, these effects trended to be higher 
in the PCCP group. Therefore, in treating osteo-
porotic intertrochanteric femoral fractures, the 
PCCP technique is superior to the DH method 
since there was a decreased blood loss, short-
er operative time, and shorter incision length. 
Priority should be given to PCCP fixation when 
fracture types, especially elderly type 31A1 and 
31A2 fractures, are encountered.
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