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Abstract: Background and objectives: The incidence of hip fractures in advanced age is increasing
due to the aging society. In trochanteric region fractures of the femur, patient positioning can be
performed various ways. The aim of this study is to clinically and radiologically compare the use of
the supine hemilithotomy position, the lateral decubitus position, and the traction table when
performing PFN surgery for femoral intertrochanteric fractures in the geriatric age group.Materials
and Methods: A total of 170 older patients with femoral intertrochanteric fractures were included
in this cross-sectional study. The patients were divided into three groups the supine hemilithotomy
group, lateral decubitus group and fracture table. For the postoperative period, complications,
length of stay in the intensive care unit, and length of stay in hospital were examined, while in
postoperative radiographs, tip-apex distance (TAD), collodiaphyseal angle (CDA), and Cleveland-
Bosworth quadrants were examined to evaluate the placement of the lag screw in the femoral head.
Quality of fracture reduction was evaluated according to the modified Baumgaertner
criteria.Results: The mean age of the patients was 77.77+8.8; 57.6% of patients were female.
According to the modified Baumgaertner criteria, it was determined that patients with “poor’
reduction quality had an approximately ten times higher risk of cut-out than those with ‘good”
reduction quality. (OR =10.111, p = 0.002, 95% confidence interval; 2.313-44.207). The duration of
surgery of patient in the fracture table group was found to be higher than in the other groups, the
CDA in the supine position group were found lower than in the other groups, and the TAD in the
supine position group was found higher than in the other groups. Complications were mostly
detected in patients who underwent surgery in the lateral decubitus position. (p<0,05). Conclusion:
We believe that it is necessary to be familiar with all methods, since it is very difficult to choose the
most appropriate method according to the surgeon’s experience, the hospital’s facilities and
conditions, and the patient’s clinical status.

Keywords: PFN; intertrochanteric fracture; traction table; supine hemilithotomy; lateral decubitus

1. Introduction

Geriatric hip fractures are considered to be a serious orthopedic problem globally[1]. The
incidence of hip fractures in advanced age is increasing due to the aging society [2]. Hip fractures are
a serious problem in terms of morbidity and mortality, and early detection and early ambulation are
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important for these patients [3]. Prolonged immobilization in the postoperative period can lead to
pneumonia, heart failure, delirium, muscle weakness and even death in patients [4]. When early
surgery for trauma patients is planned, it is important that the surgeon carefully considers the
duration of surgery, soft tissue trauma, the anticipated amount of blood loss, and post-operative
resuscitation if necessary [5].

As a result of biomechanical studies on the surgery of intertrochanteric femur fractures, the
dynamic hip screw (DHS), proximal femoral nail (PFN), and proximal femoral nail antirotation
(PENA) methods have been described. While DHS is an appropriate treatment method for stable
intertrochanteric fractures, this method is not preferred for unstable fractures [6]. PFNA, which has
a spiral blade, was developed with the aim of providing rotational and angular stability in
intertrochanteric fractures [7]. There are several types of proximal femoral nail (PFN). InterTAN and
proximal femoral intramedullary nails, which have an interlocking lag screw and compression screw,
provide intraoperative compression and rotational stability [8].

It is important that the position given to the patient during surgery does not complicate imaging
and surgical exposure while enabling fracture reduction. In trochanteric region fractures of the femur,
patient positioning can be performed as supine on the radiolucent table, lateral decubitus on the
radiolucent table, and supine on the fracture table [9]. These three types of positioning each have
their own advantages and disadvantages.

The fracture table or traction table is commonly used to achieve and maintain reduction in
lesions around the hip (hip arthroscopy, minimally invasive hip arthroplasty, fracture fixation).
While the traction table provides axial traction on the legs, it prevents traction of the trunk thanks to
a perineal post. It also allows for manipulation because the limb parts are articulated. While its
important advantages are that an assistant is not required for traction, a single surgeon is usually
sufficient, and imaging is easy, among its important disadvantages are perineal nerve damage,
inconvenience for obese patients, and the fact that it is expensive [4,10].

The important advantages of the lateral decubitus position are its suitability for exposure in
obese patients and the fact that it can be performed on all universal tables and allows for movement
of the fracture after opening, while its important disadvantages are the need for more than one
assistant and the fact that imaging is a problem and that rotation cannot be compared with the other
leg [4].

The important advantages of the supine hemilithotomy position are that it is performed on a
radiolucent table based on manual traction, there are no complications caused by continuous traction,
and radiological imaging is easy. Its important disadvantages are that a longitudinally adjustable
table is required and that two or more assistants are required [11].

The aim of this study is to clinically and radiologically compare the use of the supine
hemilithotomy position, the lateral decubitus position, and the traction table when performing PFN
surgery for femoral intertrochanteric fractures in the geriatric age group.

2. Materials and Methods

We created our study retrospectively. Ethics committee approval for the study was obtained
from Gaziantep University Ethics Committee. Data were obtained from the hospital electronic data
system. Patients who were over 65 years old, had acute femoral intertrochanteric fractures, and
underwent osteosynthesis with short PEN between 2020 and 2022 were included in the study.

Patients were followed up for at least one year. Patients who died within one year and patients
with less than one year of follow-up were removed from the study. Exclusion criteria were pathologic
fracture, open fracture, use of open methods during surgery, use of additional implants, infection in
the incision area, blood disease, polytrauma, and severe acute or chronic inflammatory diseases. Our
study was conducted with 170 patients selected according to the inclusion and exclusion criteria.

The AO/OTA (AO Foundation/Orthopedic Trauma Association) classification was used for
fracture classification. In previous studies, 31A1.2 and 31A1.3 were classified as stable, while 31A2.1,
31A2.2,31A2.3,31A3.1, 31A.2, 31A3.3 were classified as unstable[12].
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Clinical and radiological assessment

While collecting data, for the preoperative period, the patient’s age, gender, preoperative
comorbidities (diabetes, hypertension, coronary artery disease, heart failure, renal failure, asthma,
COPD, dementia, and cerebrovascular disease), ASA score (American Society of Anesthesiologists
score), and the number of days between occurrence of fracture and surgery were examined.
Perioperative data were evaluated as the duration of surgery from the beginning of anesthesia until
the patient left the operating room. For the postoperative period, postoperative complications, length
of stay in the intensive care unit, and length of stay in hospital were examined, while in postoperative
radiographs, tip-apex distance (TAD), collodiaphyseal angle (CDA), and Cleveland-Bosworth
quadrants were examined to evaluate the placement of the lag screw in the femoral head (Figure 1).
In addition, implant failure and cut-out evaluations were made during the follow-ups. Quality of
fracture reduction was evaluated according to the modified Baumgaertner criteria (Table 1).
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Figure 1. Measurement methods of TAD. TAD =[Xap x (Dtrue / Dap)] + (Xlat x (D true / Dlat)] (Dtrue
= known diameter of the lag screw) (a,b). Determination of quadrant on anteroposterior view and
lateral view (c,d). Measuring collodiaphyseal angle (CDA) (e).

Table 1. Assessment of reduction quality according to modified Baumgaertner criteria.

Modified Baumgaertner Criteria

1. Alignment a) Anteroposterior view: normal or slight valgus
neck-shaft angle.
b) Lateral view: less than 20° of angulation

2.Displacement of fragments a)>80% overlap
b) <5mm shortening

Reduction quality Good: both criteria met
Acceptable: only one criterion met

Poor: neither criterion met

Surgical preparation

Surgical procedures were performed under spinal anesthesia. All surgical procedures were
performed by orthopedic surgeons in the same team with at least five years of specialized experience.
All patients were given 1 g of cefuroxime sodium parenterally one hour before surgery and low-
molecular-weight heparin 12 hours before surgery for VIE prophylaxis. VTE prophylaxis was
recommenced at the twelfth hour postoperatively. After the patients were positioned on the
operating table, the surgical site was routinely cleaned with povidone-iodine and sterile draping was
performed in all groups.

Nail type

The PFN(ASES® Medikal,Gaziantep, Turkey) has a trapezoidal cross-section, 125° and 130°
collodiaphyseal angle options, and a system that provides head/neck compression with an 11 mm lag
screw and 7 mm compression screw. The distal end of the nail has a double screw hole that can be
locked statically or dynamically. By means of proximal screws, interfragmentary compression of up
to 15 mm can be achieved.

Supine hemilithotomy position

Patients were placed supine on the operating table. Then, a folded sheet in the form of a roll was
placed under the fracture side and elevated. The unaffected leg was then placed in the lithotomy
apparatus. The leg was flexed and abducted. Next, the leg apparatus of the unaffected part of the
operating table was removed and the upper torso was lateralized to ensure lateralization of the pelvis.
The scope was then adjusted so as to enter through the middle. The surgical assistant achieved
fracture reduction by performing longitudinal traction and rotation. Fracture reduction and implant
placement were assessed by imaging with C-arm fluoroscopy.

Using the traction table

The patients were anesthetized on the stretcher and then transferred to the traction table. One
leg was placed in the lithotomy apparatus, and the foot on the fracture side was put in a boot and
tightly bound. A perineal post was used to prevent the patient from sliding downward. The sheet
was rolled up under the affected hip and elevated, and the upper torso was lateralized. The scope
was then passed through the middle and positioned. Fracture reduction was achieved with traction
apparatus and hinges on the sole of the boot that allowed rotation, and when appropriate reduction
was achieved, the apparatus was locked.

Lateral decubitus position
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After the patients were anesthetized on the operating table, the patient was turned on his/her
side with the fractured extremity positioned superiorly. Then, supports were placed behind the
sacrum and in front of the abdomen. The fluoroscope was positioned on the opposite side to the
surgeon. Fracture reduction was achieved by the assistant using longitudinal traction and rotation.

Surgical technique

After all preparations were made on the operating table, incision was made from the proximal
lateral aspect of the greater trochanter by taking anterior-posterior and lateral radiographs under C-
arm fluoroscopy control. Firstly, proximal reaming was performed. Diaphyseal reaming was not
performed in any patient. Then, a short proximal femur nail (10-13 mm wide, 170-240 mm long) was
fixed first with a longitudinal lag screw (11 mm) and then with a compression screw (7 mm). Next, a
distal locking screw was fixed statically. Finally, after checking the position of the implant under
fluoroscopy control, suturing and dressing were performed.

Postoperative management

Prophylactic 4x1 g cefazolin sodium was given parenterally to all patients in the first 24 hours
after surgery. All patients were given low-molecular-weight heparin for the first three weeks. All
patients were mobilized on the first postoperative day with partial weight bearing with a walker and
quadriceps exercises were begun.

Statistical analysis

The SPSS 25.0 software package was used for statistical analysis of the data. Categorical
measurements were summarized as number and percentage, while continuous measurements were
summarized as mean and standard deviation (median and minimum-maximum where necessary).
Chi-square test or Fisher test statistics were used to compare categorical variables. In comparing
continuous measurements between groups, distributions were checked, and one-way analysis of
variance (ANOVA) was used for variables with parametric distribution, while Kruskal-Wallis test
was used for variables without parametric distribution. In pairwise comparisons between groups,
post hoc analyses were used for normally distributed parameters, while Mann-Whitney U test was

used for non-normally distributed parameters. In all tests, the statistical significance level was set at
0.05.

3. Results

The mean age of the patients was 77.77+8.8; 42.4% of patients were male and 57.6% were female.
In terms of positioning, 26.5% of the patients were placed in the lateral decubitus position, 27.1%
were placed in the supine position, and 46.5% were included in the traction table group (Table 2).

Table 2. Demographic distribution of patients.

N Mean+SD Median | Yo
Max
Age 170 77.88.8 79 65-99
ASA score 170 2.8+0.7 3 1-4
Time between fracture and surgery (days) 170 3.1+2.3 2 1-10
Duration of surgery (minutes) 170 110.6+45.2 105 35-285
Duration of intensive care unit stay (days) 170 2.4+3.8 2 0-30
Duration of hospital stay (days) 170 8.3+4.5 7 0-31
Collodiaphyseal angle 170 129.3+6.7 130 110-146
TAD (mm) 170 21.949.1 20 9-74
Cut-out (days) 11 39.5+27.3 30 25-120
Gender Male 72(42.4%)
Female 98(57.6%)
Groups Lateral decubitus 45(26.5%)
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Supine hemilithotomy 46(27.1%)
Traction table 79(46.5%)
AO Stable |31A1.2 22(12.9%)
31A1.3 34(20.5%)
AO 31A2.1 50(29.4%)
Unstable | 31A2.2 14(8.2%)
31A2.3 37(21.7%)
31A3.1 7(4:1%)
31A33 5(2.9%)

Complications were mostly detected in patients who underwent surgery in the lateral decubitus
position, and these were found to occur at a statistically significantly higher rate than in other groups

(Table 3).

Table 3. Findings for group comparisons based on demographic characteristics of participants.

Lateral Supine Traction
Variables Category decubitus hemilithotomy table P
N (%) N (%) N (%)
Male 26 (57.8) 20 (43.5) 26 (32.9)
Gend 0.026*
ender Female 19 (42.2) 26 (56.5) 53 (67.1)
o No 18 (40) 7 (15.2) 4(5.1)
C bidit <0.001*
omorbicities Yes 27 (60) 39 (84.8) 75 (94.9)
Number of | Lcomorbidity 8 (29.6) 15 (38.5) 24 (32)
comorbidities 2 and ‘more 0709
comorbidities 19 (70.4) 24 (61.5) 51 (68)
. Good 18 (40) 30 (65.2) 46 (58.2)
Modified
Acceptable 17 (37.8) 14 (30.4) 21 (26.6) 0.054
Baumgaertner
Poor 10 (22.2) 2 (4.3) 12 (15.2)
Cutoout No 41 (91.1) 42 (91.3) 76 (96.2) 0,418
Yes 4(8.9) 4(8.7) 3(3.8)
No 34 75.6 42 91.3 79 100
Complications <0.001*
Yes 11 244 4 8.7 0 0

*p<0.05; Chi-square test.

Patients’ ages, ASA scores, time from fracture to surgery, duration of surgery, number of days
in intensive care after surgery, Cleveland-Bosworth measurements, collodiaphyseal angle
measurements and tip-apex distances show statistically significant differences according to groups
(p <0.05). When the median values were examined, the time from fracture to surgery for individuals
in the traction table group was found to be higher than in the other groups. The duration of surgery
of individuals in the traction table group was found to be higher than in the other groups, the
collodiaphyseal angle values of individuals in the supine position group were found to be lower than
in the other groups, and the tip-apex distance of individuals in the supine position group was found
to be higher than in the other groups (Table 4).
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Table 4. Descriptive statistics and comparison results for demographic and general characteristics of

groups.
Traction Supine Lateral
table hemilithotomy | decubitus p PTT&SH | PTI&LD | PSH&LD
(N=79) (N=46) (N=45)
Age 78.5+8.4 75.6+8.2 76.9+9.4 0.059 - -
ASA score 2.7+0.6 3.1+0.8 2.7+0.6 0.006 0.002 0.392 0.022
Time between
fracture and 4(1-10) 2(0-5) 1(1-9) 0.0001 | 0.0001 | 0.0001 0.935
surgery (days)
Duration  — of | 135(45- 95(40-155) 70(35-180) | 0.0001 | 0.0001 | 0.0001 | 0.0001
surgery (minutes) 285)
Duration of
intensive care unit 0(0-8) 3(0-30) 2(0-23) 0.0001 | 0.0001 | 0.0001 0.803
stay (days)
Duration of
, 8(3-24) 7(7-31) 6(3-26) 0.680 - - -
hospital stay (days)
Collodiaphyseal 129.5¢4.9 126.65.7 B3AL 001 | 0001 | 0012 | 0001
angle 146)
18.3(9.5-
TAD (mm) 17(9-30) 26(16-74) 19.1) 0.0001 | 0.0001 0.322 0.0001

When we evaluated the patients according to fracture stability regardless of the groups, we
observed that the TAD measurements were longer in unstable fractures, and that although the CDA
values were close to each other, there was a tendency towards varus in unstable fractures (Table 5).

Table 5. Measurement of CDA, TAD, and cut-out ratio according to fracture stability, and assessment
according to modified Baumgaertner criteria.

AO Stable (n=56) AO Unstable (n=114) P

Collodiaphyseal angle 131.245.2 128.4+7.2 0.010
TAD 17.4+5.4 24.149.7 0.0001
Cut-out 4(7.1) 7(6.1) 0.753
Modified Baumgaertner

Good 36(64.3) 58(50.9)

Poor 7(12.5) 17(14.9) 0.239
Acceptable 13(23.2) 39(34.2)

It was concluded that all independent variables included in the model, except the “Modified
Baumgaertner” variable, were not significant (p>0.05). According to the modified Baumgaertner
criteria, it was determined that patients with ‘poor’ reduction quality had an approximately 10 times
higher risk of cut-out than those with “good’ reduction quality (OR =10.111, p=0.002, 95% confidence
interval; 2.313-44.207) (Table 6). When examining the patients with cut-out complications, among
those who underwent surgery in the lateral decubitus position, two patients in the posterior-inferior
quadrant and two patients in the inferior-central quadrant were identified; among patients operated
on in the supine hemilithotomy position, two patients in the anterior-superior quadrant, one patient
in the central-superior quadrant, and one patient in the central-posterior quadrant were identified;
among patients undergoing surgery on the traction table, one patient in the central-anterior quadrant
and two patients in the central-central, that is, the fifth quadrant, were identified (Figure 2).
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Table 6. Findings based on modeling of participants’ cut-out situations according to their
demographic characteristics.

Beta SE of Beta | Odds Ratio 95% CA p

Age -0.020 0.036 0.980 0.914-1.052 0.582
Gender -1.264 0.798 0.283 0.059-1.350 0.113
ASA score 0.425 0.466 1.530 0.613-3.816 0.362
Comorbidities (Yes-No) 0.083 0.810 1.086 0.222-5.312 0.918
Cleveland-Bosworth quadrant 0.048 0.156 1.049 0.773-1.425 0.759
Modified Ref: Good 0.003*
Acceptable 0.193 0.930 1.213 0.196-7.505 0.835

Baumgaertner
Poor 2.314 0.753 10.111 2.313-44.207 0.002*
Collodiaphyseal angle 0.085 0.049 1.089 0.988-1.199 0.085
Tip-apex distance 0.022 0.030 1.022 0.964-1.083 0.470

*p<0.05; Logistic regression analysis.

A [ b [

i s

- ; T

-
f
.1..|Jsr 5{26) 325)
/ e %20
| w0
5{120j ‘> 21128) :Jﬂl

A Ji=
W23 0 1j23)
“&_H__h__\\”_“ e o

—

Posterior

Anterior

Infarl
Inferior oot

C
—
Q 3{15]
{231 1017)
%50 L
-\__\-\_\—\_
320}
{5 S~

Inferior

®: number of patients in the currentquadrant,
v aversgs TAD distsnce in the quadrant,

I cutout percentses inthe quadrant

Figure 2. Percentage of cut-out complication and mean tip-apex distance (millimeters) for each
quadrant. A. Lateral decubitus position B. Supine hemilithotomy position C. Traction table.

4. Discussion

The incidence of intertrochanteric fractures has been increasing in recent years as a result of
longer life expectancy due to better quality of life and better healthcare services. Numerous methods
have been proposed for the treatment of intertrochanteric fractures [13]. Although the reduction and
fixation of unstable fractures is difficult, new strategies and new implants are being developed to


https://doi.org/10.20944/preprints202401.1314.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 18 January 2024 doi:10.20944/preprints202401.1314.v1

achieve successful fixation and to prevent complications such as inadequate fixation due to secondary
surgery[6,14,15] . Especially in unstable intertrochanteric fractures, although there is no evidence that
the type of intramedullary implant and surgical position reduce the failure rate, the importance of
surgical skills, such as reduction with intramedullary nailing, appropriate placement of the
intramedullary nail, and appropriate positioning of the lag screw, has been emphasized [16].
Moreover, reduction quality is one of the most important parameters for obtaining good clinical and
radiological results in surgery today [17,18]. In our study, the quality of reduction was assessed using
a classification categorized into three grades based on a modification of the method developed by
Baumgaertner et al. [19]. Although there was no significant difference in reduction quality between
the groups, in the logistic regression analysis comparing patients with and without cut-out regardless
of the groups, it was seen that poor reduction quality increased the probability of cut-out tenfold.

Unstable fractures of the trochanteric region (31A2) are more common, the average frequency
being around 60%, and in our study, this rate is 59.3%, which is similar to the literature [20].

In our study, it was observed that the duration of surgery in the group undergoing surgery on
the traction table was significantly longer than in the other groups. Furthermore, it was observed that
the TAD measurements were lower and the collodiaphyseal angles were better in patients who
underwent surgery on the traction table. In a study by Sahin et al. comparing manual traction and
the traction table, it was determined that surgery time and total anesthesia time were lower in the
manual traction group, whereas the number of assistants required was lower in the traction table
group[21].

In our study, it was found that patients in the group that underwent surgery on the traction table
were older and had more comorbidities than individuals in the other groups. The time from fracture
to surgery for individuals in the traction table group was longer compared to the other groups due
to the consultations required to solve cardiac and internal problems for anesthesia in the preoperative
period. Many clinics still require a great many preoperative consultations for geriatric hip fractures,
which increases the time from fracture to surgery. In their study, Smeets et al. argue that excessive
preoperative examinations and consultations requested for geriatric hip fractures may cause delays
in surgery and lead to an increase in complications and mortality [22]. A recent study emphasizes
that cardiology consultation and echocardiogram in the preoperative period for hip fractures in the
geriatric age group are both expensive and unnecessary [23].

In our study, it was observed that the duration of surgery for patients operated on in the lateral
decubitus position was significantly shorter compared to the other groups. In a study comparing the
traction table and lateral decubitus position, Sadeq et al. emphasized that the surgical time was
shorter in the lateral decubitus position, but that the quality of reduction was better on the traction
table, results which are similar to those of our study [24]. In their study, Kakumanu et al. emphasized
that the lateral decubitus position makes it easier to find the nail entry point and is a preferable
method especially for obese patients [25]. In our study, complications were most common in patients
undergoing surgery in the lateral decubitus position. As a complication, prolonged wound discharge
was observed in five patients, and in one of these, washing and debridement were first performed
under operating room conditions, and no infection was observed in the long term. DVT was observed
in two patients, while pneumonia was observed in one patient, atelectasis in one patient, and delirium
in two patients.

It was observed that in patients who underwent surgery in the supine hemilithotomy position,
TAD was higher and collodiaphyseal angles were lower than in the other groups. However, not only
was reduction quality similar to that of the other groups, but also, when the cut-out rates were
examined, it was seen that there was no significant difference from the other groups. In a study
comparing the supine hemilithotomy position with the traction table, it was observed that there was
no significant clinical or radiological difference between these two positions, except for duration of
surgery[26] . When we look at the literature, well-leg compartment syndrome can be seen in patients
in the supine hemilithotomy position, and it is thought that this complication may be due to a surgery
duration of over four hours, body mass index, coagulopathy, and perioperative hypotension [27,28].
No compartment syndrome complication was observed in any patient in our study. Pulmonary
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embolism was observed in two patients, while DVT was seen in one patient. Cellulitis was observed
around the wound site in one patient and was treated with antibiotic therapy.

It is reported that the most serious complication seen after PFN for unstable femoral
intertrochanteric fractures is cut-out and that its incidence ranges between 2% and 3.5% (17). Cut-out
results from the collapse of the femur neck shaft angle into a varus position, resulting in the extrusion
of the screw from the femoral head[29]. Although cut-out was observed in 6.4% of all patients in our
study, no significant difference was found between the groups.

Intertrochanteric fractures are more common in older patients, and the prolongation of surgical
setup and longer duration of surgical procedures due to prolongation of anesthesia in these patients
increase complications and mortality[30]. When all three positions in our study are compared, it can
be seen that the duration of surgery was longer on the traction table, but that the length of this period
made no significant difference in terms of developing complications.

Following surgery for intertrochanteric fractures, CDA <125° is considered as varus, 125-135° as
neutral, and >135° as valgus. Along with studies stating that varus alignment is inappropriate and
that neutral or valgus alignment are appropriate, studies conducted on cadavers have shown that the
risk of implant failure increases with the increase in the load on the implant due to an increase in
varus alignment [31,32]. The mean CDA of patients participating in our study was measured as 129.3°
in all groups, and when CDAs were compared between groups, it was seen that they were better in
the traction table group than in the other groups. No significant relationship was found between cut-
out and CDA, regardless of the groups.

TAD is the total distance in millimeters from the tip of the lag screw to the apex of the femoral
head, measured on anteroposterior and lateral radiographs after correction for magnification on the
radiograph. There are important studies showing that a TAD of <25 mm reduces the risk of cut-
out[29,33] . In this study, the mean TAD of all patients was 21.9 mm, and the results were significantly
better in those who underwent surgery on the traction table compared to other groups, while TAD
was measured higher in the supine hemilithotomy position. In addition, following surgery for
unstable fractures, TAD measurements were significantly higher than those for stable fractures.
Regardless of the groups, no significant relationship was found between TAD and cut-out. In their
studies conducted for unstable intertrochanteric fractures, John et al. and Cepni et al. did not find a
significant relationship between TAD and cut-out and predicted that TAD alone would not be
sufficient to determine the risk of cut-out [34,35]. In their study, however, Fuji et al. predicted that
TAD>20 mm alone was a prognostic factor for cut-out [36]. Some clinical studies emphasize that even
if TAD is >25 mm, inferior-central placement of the lag screw may be more stable than central-central
placement, and also that the cut-off value of 25 mm should be adjusted by considering the difference
in femoral head geometry from patient to patient [20].

When examining the Cleveland-Bosworth quadrants, the femoral neck is divided into three
regions: superior, center and inferior in the coronal plane, and anterior, center and posterior in the
sagittal plane, and nine quadrants are defined after the intersection of these regions. In the study by
Hwang et al., the center-center or inferior-center quadrants were recommended [37]. In the study by
Karapinar et al., the center-center, inferior-center and inferior-posterior quadrants were found to be
safe [38]. In their study, De Bruijn et al. found the inferior-anterior and inferior-posterior quadrants
to be safe [39]. In our study, when examination was made both within the groups and independently
of the groups, no relationship was found between the quadrants alone and the cut-out rate.

5. Conclusions

In conclusion, although PFN surgery performed using a traction table was longer in terms of
surgical time compared to the lateral decubitus position and supine hemilithotomy position, the fact
that TAD and CDA values were better and that the complication rate was lower is important.
Although there was no significant difference in terms of supine hemilithotomy and lateral decubitus
position, which can be performed in clinics without a traction table, it was observed that the duration
of surgery was shorter but that the complication rate was higher in the lateral decubitus position.
When the results are evaluated independently of the groups, we consider that successful fracture
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reduction is the most important way to prevent cut-out. We believe that it is necessary to be familiar
with all methods, since it is very difficult to choose the most appropriate method according to the
surgeon’s experience, the hospital’s facilities and conditions, and the patient’s clinical and additional
injury. We think that our study will serve as a guide for future prospective studies with larger
numbers of participants.

This section is mandatory and should contain the main conclusions regarding the research.

6. Limitations

There are some limited aspects of the study. First of all, the study was planned retrospectively.
In addition, bone quality and body mass index were not included. Moreover, the fact that the male-
female ratio was not equal, all fractures were unstable, and all surgical interventions were not
performed by the same surgeon are among the limitations of our study.
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