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Abstract: Background: Total hip arthroplasty (THA) is the golden standard in treating severe osteoarthritis, which
has not responded to conservative treatment. This study aimed to evaluate and compare the therapeutic results of
THA using Short-stem and Standard-stem prostheses. Methods: The study was a randomized clinical trial without a
control group that was performed in 2020. A total number of 156 patients were recruited over three years. Patients
were divided into two groups. The first group was treated with a Short-stem prosthesis and the second group was
treated with a Standard-stem prosthesis. Patients were visited according to a schedule. At each visit, a control graph
was prepared and the condition of the bone prosthesis and its position were examined. Also, the status of cane use
and weightlifting were evaluated. Clinical signs such as pain, lameness, and the ability to climb stairs were assessed
and recorded based on the Harris scale. Patients were also evaluated for surgical complications such as infection
or limb length discrepancy. Results: Data of 140 patients were analyzed. The mean age of patients was 60.2 ± 6.38
years. The amount of bleeding in the short-stem group was significantly lower than the standard-stem group (380.17
ml versus 430.13 ml, P = 0.001). In both groups, there was a significant increase in Harris score after the end of
the study compared to before the operations. Furthermore, Harris’s mean score was higher in the short-stem group
compared to standard-stem group. However, these significant differences were observed only in the sixth week (P <
0.0001) and the third month (P < 0.0001). Conclusion: The use of Short-stem prosthesis in the short term can play
a role in improving patient performance but in the long term evaluations, there is no apparent difference with the
use of Standard-stem prostheses.
Keywords: Total hip arthroplasty, total hip prosthesis, short-stem

Introduction
Degenerative joint diseases involving the hip
joint, such as osteoarthritis, aseptic necrosis,
and rheumatoid arthritis, can cause significant
disabilities for the patient [1]. Although their initial treatment is conservative and pharmacological, in the severe stages, the only lifesaving treatment is a total hip arthroplasty
(THA) to return the patient to normal life [2, 3].
Osteoarthritis procedure is also the most common indication of this operation. It is currently
estimated that 400,000 THA surgeries are performed annually worldwide [4, 5]. Based on
various studies, prostheses use to completely
replace the hip joint is also associated with
problems. Such issues have led to the design
of novel prostheses, including Short-stem types
[6, 7].

Short-stem hip prostheses are designed for fixation in the proximal femur, and recently these
prostheses have been widely developed in the
design and successful use of Short-stem hip
prostheses [8]. Successful use of short-stem
hip prostheses depends on preoperative indications and the anatomical condition of the bone.
The femoral Short-stem prosthesis, also called
the metaphyseal stem, is designed to overcome
the weakness of standard non-cemented prostheses and improve the therapeutic results of
prostheses [9, 10].
Most of the studies that were performed on
therapeutic results of these prostheses have
indicated that duration of operation, peri-operative complications along with post-operative
clinical functions and pain are the most important factors affecting the long term prognosis of
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patients [10]. In the THA, clinical and radiological follow-up is also necessary to investigate
the complications and intervene promptly and
on the other hand, to evaluate the patient’s
abilities and achieve the goal of treatment. This
goal is the patient’s return to normal life and
normal physical activity [11].
As mentioned above, it is necessary to evaluate
new prostheses (including Short-stem) more
carefully and scientifically and to be examined
their clinical outcomes and compare them
with previously used prostheses (Standardstem). It is also possible to determine the
course of patients’ functional improvement by
continuously monitoring of the patients with
the help of standard criteria such as Harris hip
score (HHS). This study aimed to evaluate and
compare the therapeutic results of THA using
Short-stem and Standard-stem prostheses. To
date, some previous studies have compared
different surgical techniques and various prostheses but so far, very few studies have compared the use of Short-stem and Standardstem prostheses for THA surgeries. To the best
of our knowledge, previous studies have been
conducted on a limited number of patients and
they were mostly cross-sectional studies but
here we aimed to perform a randomized clinical
trial.
Methods and material
Study design
The study was a randomized clinical trial without a control group that was performed in
2020 in Tehran. A total number of 156 patients
were recruited over three years (from April
2017 to April 2020) from patients referred to
Imam Khomeini Hospital and Azar clinic,
Tehran. All these patients were candidates for
THA. The study protocol was approved by the
Research Committee of Tehran University of
Medical Sciences and the Ethics committee
has confirmed it.
Inclusion and exclusion criteria
Patients were entered based on inclusion and
exclusion criteria. Our inclusion criteria were:
Having the necessary conditions for THA such
as non-inflammatory degenerative joint diseases including advanced osteoarthritis and avascular necrosis of the femur, skeletal system
maturity, existence of physical conditions that
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provide adequate support to the prosthesis
and signing the written informed consent to
participate in this study. The exclusion criteria
also were: previous femoral surgery, poor bone
quality resulting from conditions such as cancer, congenital dislocation of the hip, metabolic
bone diseases in the upper part of the femur
or pelvis, previous correction osteotomy of the
femur, osteoporosis, osteomyelitis, disorders,
the neuromuscular or vascular extent that
could cause troubles such as joint neuropathy
or the absence of a musculoskeletal support
structure or any conditions that could lead to a
lack of proper skeletal fixation, active or chronic
infection of the hip, sensitivity to materials
used in prosthetics such as cobalt, chromium
and nickel, presence of tumors or local bone
cysts, peri-prosthetic fracture during or after
surgery, pregnancy and death of the patient.
Study population
Sampling was performed in a non-probabilistic
and accessible manner until the number of
samples was completed. After explaining the
treatment protocols to the patients and obtaining written informed consent, the patients
were randomly divided into two groups of 78
based on the balanced block randomization
method. Demographic data of all patients
including age and gender were collected. The
variables in the Harris hip score (HHS) including pain, lameness, the use of canes and support devices, the distance that patient can
walk, the comfort of sitting on a chair, the ability
to use public transportation, ability to climb
stairs, comfort in wearing socks and shoes,
deformity and joint range of motion were also
collected from all patient before interventions.
Pre-operative assessments
The length of the limb and considering its correction during the operation, determining the
size and position of the acetabular part, determining the size and position of the femur were
also measured before surgeries. Anteriorposterior and lateral radiographs of the pelvis
and femur were also obtained that provided a
better evaluation of the femoral neck’s length
when both femurs were in internal rotation.
Simple X-rays were also useful in determining
the appropriate size of the acetabular joint. The
axial view also helped to determine femoral
anteversion and prosthesis size. For better surgical planning, special patterns similar to
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patient graphs were drawn before the operation.
Operative procedures
The first group was treated with a Short-stem
prosthesis and the second group was treated
with a Standard-stem prosthesis (Zimmer, Inc.,
Warsaw, IN, USA). The surgical method was
consistent with the surgeon’s expertise but in
most cases was associated with femoral neck
osteotomy. Osteotomy typically begrimed at
the base of the femoral neck with a 45-degree
incline and, after preparing the femoral canal,
opened the medulla into the resection surface
in the posterior middle third so that it was in
line with the femoral axis. The height of an osteotomy varied depending on the anatomy and
the method of surgery. Then the Trial reduction
was performed in such a way that at the same
time as the rasp was placed in the femoral
canal, its handle was out and the appropriate
test heads were tested.
If the selected items were correct, the distance
between the lesser trochanter and the taper
matched the pre-operation calculation. Also at
this stage, joint stability and pressure on soft
tissue were evaluated. After removing the rasp,
a suitable stem was placed and pushed in to
stabilize the cortical contact. After installation, the range of motion of the joint and the
stability of the joint was checked again. Finally,
the surgical incision was sutured depending on
the technique. Operation time and amount of
intraoperative bleeding were measured and
recorded by calculating the total volume of suctioned blood and gases consumed (each completely blood gas was considered equivalent to
200 ml). After the operations, antibiotics and
anticoagulants were used as prophylaxis to prevent infection and embolism. Hemobag drainage was checked for up to 48 hours and then
removed according to the physician’s decision.
Post-operative assessments
Postoperative supportive strategies depended
on the individual characteristics of the patients and their bone quality. Early weighting
was possible with the physician’s permission.
According to the protocol of returning the
patient to his normal habits, the patient’s
movements started even a day after the operations. The cane was used as long as patients
could walk safely and without lameness.
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Patients were visited according to the following
schedule: two weeks, six weeks, three months,
six months, and 12 months after surgeries. At
each visit, a control graph was prepared and
the condition of the bone prosthesis and its
position were examined. Also, the status of
cane use and weightlifting were evaluated.
Clinical signs such as pain, lameness, and the
ability to climb stairs were assessed and
recorded based on the Harris scale. Patients
were also evaluated for surgical complications
such as infection or limb length discrepancy.
Statistical analysis
After completing the checklists, the information
obtained from the patients was entered into
SPSS software (version 24, IBM Corporation,
Armonk, NY). After a general descriptive analysis, the differences between the two groups
in terms of preoperative demographic variables, if quantitative or qualitative, were determined using the Student’s t-test and the
square-Chi test, respectively. Regarding the
value of the Harris score, the Student’s t-test
was used in each period to compare the two
groups, which was obtained from the repeated
measures test (Repeated measures). The value
of P < 0.05 was considered significant.
Result
Population
A total number of 156 patients entered the
study and were divided into 2 groups of 78
patients. Sixteen patients excluded from shortterm group due to: previous femoral surgery (n
= 3), osteoporosis (n = 1), peri-prosthetic
fracture during or after surgery (n = 1), losing to
follow up (n = 9) and death (n = 2). Finally, data
of 140 patients were analyzed. Sixty-eight
patients were in the Short-stem group (30
males, 38 females) and 72 individuals in the
Standard-stem group (32 males, 40 females).
CONSORT flow diagram of patients is illustrated
in Figure 1.
Demographic data
The mean age of patients was 60.2 ± 6.38
years (42-87 years). A total number of 78
women (55.7%) and 62 men (44.3%) participated in this study. The patient’s body mass index
(BMI) was 24.36 ± 2.10 kg/m2. Elderly osteoarthritis was the most common underlying disInt J Burn Trauma 2021;11(3):170-176
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Figure 1. CONSORT flow diagram
of patients.

Table 1. Comparison of demographic data of patients
Variable
Age (Mean ± SD) (years)
Gender (n (%))

Short-stem (n = 68) Standard-stem (n = 72)
59.81 ± 7.21
60.22 ± 6.54
Male
30 (44.1)
32 (44.4)
Female
38 (55.9)
40 (55.6)
2
BMI (Mean ± SD) (kg/m )
24.20 ± 3.12
24.52 ± 4.08
Past medical history (n (%)) Elderly osteoarthritis
19 (27.9)
20 (27.7)
Avascular necrosis
7 (10.3)
9 (12.5)
Post-traumatic osteoarthritis
7 (10.3)
4 (5.5)
Hip dysplasia

ease for THA (55.6%). It was followed by avascular necrosis (22.8%), post-traumatic osteoarthritis (15.8%) and hip dysplasia (5.7%),
respectively.
Due to the possible effects of age, sex, body
mass index, comorbidities such as diabetes,
and the underlying disease that caused the surgery, the mean values obtained in the two
groups were compared on the therapeutic outcomes after the operation. There was no statistically significant difference in any of these
demographic variables between the two
groups, and the two groups were similar (Table
1).
Operation evaluations
There was one case of death six months after
surgery in the short-stem group but the main
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1 (1.5)

P-value
0.327
0.822
0.627
0.482

3 (4.2)

cause of death was unrelated to our surgery.
The mean duration of operation in the shortstem group was 114.35 minutes and in the
standard-stem group was 117.23 minutes, but
there was no statistically significant difference
between the two groups (P = 0.063). By evaluation of the amount of bleeding during the operation, it was demonstrated that the amount of
bleeding in the short-stem group was significantly lower than the standard-stem group
(380.17 ml versus 430.13 ml, P = 0.001).
Harris hip scores
Table 2 also shows the average score of Harris
in the studied periods. In both groups, there
was a significant increase in Harris score after
the end of the study compared to before the
operations. Furthermore, Harris’s mean score
was higher in the short-stem group compared
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Table 2. Comparison of Harris score in different measuring times
6 months

12 months

P-value

Short-stem (Mean ± SD)

42.15 ± 5.6 63.21 ± 5.5 75.23 ± 6.9 86.73 ± 4.1 90.28 ± 4.8

93.88 ± 6.3

< 0.0001

Standard-stem (Mean ± SD)

43.75 ± 7.8 63.42 ± 4.7 71.30 ± 8.4 82.31 ± 5.0 88.36 ± 2.4

90.73 ± 3.3

< 0.0001

Variable

P-value

Initial

0.233

2 weeks

0.072

6 weeks

< 0.0001

3 months

< 0.0001

0.063

0.077

Figure 2. Comparison of Harris score in patients.

to standard-stem group. However, these significant differences were observed only in the
sixth week (P < 0.0001) and the third month (P
< 0.0001). These data are also indicated in
Figure 2.
Discussion
Here in the present study, we evaluated and
compared the results of two THA methods
using Short-stem and Standard-stem techniques. Our data showed that the amount of
bleeding in the short-stem group was significantly lower than standard-stem group. We
also showed that there was a significant
increase in Harris score after the end of the
study in both groups but Harris’s mean score
was higher in the short-stem group compared
to standard-stem group. Harris score evaluates
clinical signs such as pain, lameness, and the
ability to climb stairs in patients [12]. These
findings showed that using the short-stem prosthesis is associated with better therapeutic
results.
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Studies indicated that the most common cause of THA is severe osteoarthritis, which accounts for 70% of cases [13]. Other causes
include congenital dysplasia, trauma, Paget’s
disease, osteonecrosis of the femoral head,
SLE, ankylosing spondylitis, and rheumatoid
arthritis [14]. Variable studies have shown that
in almost 90% of patients who have been
properly selected for this procedure, the pain
will be completely ameliorated and the joint
functions will significantly improve [15]. Various
factors are effective in the success rate of
this operation, some of which are mentioned
below: surgery method, implant type, implant
fixation method, patient age, and weight, body
mass index, and patient activity level. Longterm fixation and proper performance along
with erosion resistance are essential for successful hip replacement. Important parameters
for comparing the results of different joint
replacement procedures with each other
include the survival rate of radiographic examination and clinical results. In these cases, the
success or failure of one method over another
Int J Burn Trauma 2021;11(3):170-176
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can be evaluated. In the present study, the
most common cause of surgery was osteoarthritis followed by avascular necrosis and hip
dysplasia that was consistent with the findings
of similar studies.
In this study, the mean age of patients was generally 61 years, which was consistent with the
Sivanathan study [16]. In some studies, the
mean age of the patients was less than 50
years, although only the Short-stem prosthesis
was used. The young age of patients due to
higher bone density plays a significant role in
better stability or fixation of Short-stem prostheses [9, 17]. Therefore, in the present study,
to eliminate this factor, the necessary similarity
was performed between the two groups.
The presence of underlying diseases such as
diabetes can be useful in the prognosis of surgery in a patient’s gait and complications such
as thromboembolism. Therefore, in addition to
factors such as age and body mass index,
patients in the two groups were matched for
underlying problems such as diabetes. There
was no significant difference in the duration of
surgery between the two groups. It may be concluded that since the orientation is less than
the anteversion of the femoral neck in the lateral position and the posterolateral approach is
less than the supine and the lateral or anterior
approach, the accuracy of the Short-stem prosthesis placement causes that equal time is
spent with the installation of the Standardstem prosthesis. However, in studies of Shortstem prostheses, the duration of surgery in the
supine and lateral approaches have been
shorter [18, 19].
In the present study, due to the novelty and
less use of the Short-stem prosthesis, the
cases performed with this prosthesis were
done with more accuracy, which caused a relatively long time so that it was found that in the
end, no significant difference was achieved
between the two groups in terms of the duration of the operation. In terms of the amount
of bleeding during the operation, the findings
obtained from the study showed a significant
difference between the two groups, so that in
the Short-stem group, the amount of bleeding
was less. This seems to be the cause of fewer
soft tissue manipulation and damage to it during prosthesis placement in this group [20, 21].
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The results of the present study showed that
hip surgery had acceptable follow-up results in
both groups. However, in all follow-up cases,
the mean HHS in the Short-stem group was
higher than the Standard-stem group. Although
at six weeks and three months after HHS in
the short-stem group, there was a statistically
significant difference with the standard-stem
group (P < 0.001), but at longer follow-up times,
the difference was reduced so that at the end
of the study (12-month follow-up time) there
was a slight difference between the two
groups (93.88 vs. 90.73). Also, in most of the
studies that investigated the postoperative consequences of Short-stem prostheses
alone, due to the patient’s position during surgery, a significant reduction was observed in
surgery duration and also bleeding during surgery [22, 23].
Conclusion
A noteworthy point in this study was the difference in therapeutic outcomes between the two
prostheses used in the short term, which over
time, this difference disappeared and similar
results were obtained in a one-year follow-up.
Finally, according to the findings of the study, it
can be said that the use of Short-stem prosthesis in the short term can play a role in improving
patient performance but in the long term evaluations, there is no apparent difference with the
use of Standard-stem prostheses.
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