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Is the Incision Length Really Important in Minimally Invasive Total
Hip Replacement Surgery?
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Abstract

Objectives: The aim of this study was to show the superiority of the minimally invasive techniques over standard techniques and any intraoperative
change in incision length.

Materials and Methods: There were 31 patients (8 males, 23 females) operated with the minimally invasive technique, who were defined as group
1 and 42 patients (11 males, 31 females) operated with a standard technique, who were defined as group 2. The hip function was evaluated with
Harris Hip Score (HHS), the pain was evaluated with Visual Analogue Scale (VAS) and general physical and mental status with Short Form (SF) - 36.
Results: The mean follow-up period was 21.8 months (15-31 months) in group 1 and 58.5 months (42-75 months) in group 2. The duration of
the surgery and the duration of hospitalization were longer in group 2 (p<0.05). Intraoperative blood loss was higher in group 2 (p<0.05). At the
postoperative 3 month, the SF - 36, VAS and HHS scores in group 1 were significantly better (p<0.05).

Conclusion: Even under favorable conditions, the application of a minimally invasive technique may not give any better cosmetic results for scar
tissue than standard techniques.
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Amag: Bu calismanin amaci insizyon uzunlugundaki minimal invaziv tekniklerin standart tekniklere gore Ustiinliglini aragtirmaktir.

Gerec ve Yontem: Grup 1 olarak tanimlanan ve minimal invaziv teknikle ameliyat edilen 31 hasta (8 erkek, 23 kadin) ve grup 2 olarak tanimlanan
ve standart teknikle ameliyat edilen 42 hasta (11 erkek, 31 kadin) vardi. Kalga fonksiyonu Harris Kalca Puani (HHS) ile, agri Gorsel Analog skala (VAS)
ve genel fiziksel ve zihinsel durumu Kisa Form - 36 ile degerlendirildi.

Bulgular: Grup 1'de ortalama takip siresi 21,8 ay (15-31 ay) ve grup 2'de 58,5 ay (42-75 ay) idi. Ameliyat siiresi ve hastanede yatis siiresi grup 2'de
daha uzun idi (p<0,05). intraoperatif kan kaybi grup 2'de yiiksekti (p<0,05). Postoperatif 3. ayda grup 1'deki SF - 36, VAS ve HHS skorlari anlamli
olarak daha iyi idi (p<0,05).

Sonuc: Uygun kosullarda bile, minimal invaziv bir teknigin uygulanmasi skar dokusu icin standart tekniklerden daha iyi kozmetik sonuglar
vermeyebilir.

Anahtar Kelimeler: Minimal invaziv Total Kalca Artroplastisi, insizyon Uzunlugu Degisimi, Kozmetik Etki, Standart insizyon

. over standard methods (1-3). The advantages of these techniques
Introduction

are a reduced requirement for postoperative blood transfusion,

In total hip arthroplasty, mini-incision or minimally invasive  €arly mobilization, and regaining of function (2-6). Component
techniques have come into frequent use due to their superiority malpositioning, a potential increase in complications during
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surgery, and fixation problems have reported as the main
disadvantages of the minimally invasive technique (7-10).

Minimally invasive total hip arthroplasty requires an
appropriate surgical set and an experienced surgeon (1,11,12). In
these operations, itis more critical to protect the soft tissue from
taking damage than to keep the incision length short (12-14).
Not using special minimally invasive surgery instruments may
lead to complications (1). Proper planning improves minimally
invasive hip arthroplasty outcomes in all patients, especially in
obese patients.

There are studies in the literature that have compared
minimally invasive hip arthroplasty with standard hip
arthroplasty (9,15,16). We focused on postoperative results of
minimally invasive surgery and standard techniques in our clinic,
particularly on any postoperative change to the preoperative
incision length and the cosmetic effects of that. This study
aimed to show the superiority of minimally invasive techniques
over standard techniques and to show any intraoperative
change in incision length.

Materials and Methods

We evaluated the retrospective analysis of prospective data.
The study comprised 31 patients (8 male, 23 female) in group
1 who underwent minimally invasive surgery using a lateral
incision and 42 patients (11 males, 31 females) in group 2 who
underwent surgery with standard techniques. The mean age was
61 years (range: 45-75 years) in group 1 and 63 years (range:
32-71 years) in group 2. There were 26 cases of primary and
five secondary coxarthrosis in group 1 and 33 primary and
nine secondary coxarthrosis in group 2 (Table 1). Any patients
with a Body Mass index of over 30, aged over 75 years, with
inflammatory arthritis, having undergone hip surgery previously
on the same side or who had infection were excluded from the
study.

Table 1: Demographic data of the patients

Group 1 Group 2 p value
Number of hips 31 42 -
Gender (M/F) 8/23 11/31 -
Age 61 63
(years) (range) (45-75) (32-71) >0.05
Body Mass index 25.3 26.1 0.05
(kg/m?) (range) (21.4-29.7) (22.1-299)
Preoperative diagnosis
Primer osteoarthritis 26 33 -
Seconder 5 9 _
osteoarthritis
Follow up 21.8 58.5
(months) (range) (15- 31) (42 - 75) >0.05

M: Male, F: Female

Preoperative Evaluation

All patients were evaluated preoperatively for pain using the
VAS for general physical and mental status using Short Form -
36 (SF-36) and for hip joint function using the Harris Hip score
(HHS). Anteroposterior radiographs were taken preoperatively
of both hips internally rotated by 15°. Surgical planning was
done with a template on the radiograph. At least 12 hours
before surgery, venous thrombosis prophylaxis of Enoxaparin
0.6 cc was administered. An intravenous infusion of 5 mg
diazepam was administered the night before the operation, and
45 minutes before surgery, 1 gr Cefazolin was given as antibiotic
prophylaxis.

Surgical and Anesthetic Procedure

All operations were performed by the same surgeons (OFO
and AQY). All procedures were performed using a Bi-Metric
porous-coated uncemented prosthesis. The subjects included all
patients for primary cementless total hip arthroplasty. Patients
were taken into surgery under general or regional anesthesia in
a supine position by the same anesthesia team. In both patient
groups, 0.03 mg/kg midazolam IV and one ug/kg fentanyl IV
were applied for sedation. Then, with entry into the spinal
space, the spinal anesthesia technique was used with 15 mg
0.5% heavy bupivacaine. During the operation, 10 ml/kg per
hour of isotonic fluid was administered and fluid as much as the
estimated amount of bleeding was added. Two patients needed
general anesthesia, one patient from each group. Before starting
the incision, the planned incision length was measured with a
sterile ruler (Figure 1). A lateral skin incision was made at the
level of the anterior edge of the femur, with two thirds proximal
to the tip of the trochanter major and one-third distal. The
length of the starting incision was below 10 cm in the minimally
invasive technique and over 10 cm in the standard technique.
In the patients to whom the minimally invasive technique was
applied, after opening the iliotibial fascia, the neck was reached
from the front of the gluteus medius muscle and tendon fascia
lata. Without separating the gluteus medius muscle anterior
fibers from the femur, the retraction was achieved using special
retractors in a minimally invasive technique (Figure 2). Total hip

Figure 1: Measurement of incision
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arthroplasty was applied with a classic lateral incision technique
(17). The incision length was measured again after the skin had
been sutured (Figure 3).

Figure 3: Postoperative measurement of insicion

Postoperative Evaluation

As venous thromboembolism prophylaxis, 0.6 cc Enoxaparin
was administered daily for three weeks. All patients were
given medium pressure compression stockings. On the second
postoperative day, the drain was removed. Exercises were started
on the first postoperative day to strengthen the quadriceps
and hip abductors. On the 3" day, the patients were mobilized
with a walking frame partial weight-bearing for up to 6 weeks.
After the 6™ week, full weight-bearing mobilization continued
without a walking frame.

Blood loss, duration of surgery, amount of blood transfusion,
length of skin incision recorded intraoperatively. Time of starting
mobilization, duration of hospitalization, acetabular cup
position, and femoral stem alignment recorded postoperatively.

Radiographic evaluation was made regularly on the first day,
the sixth week, the third month, the sixth month, and the 12t
month postoperatively by a board-certified orthopedic surgeon
(E.C). Follow-up continued beyond one year with radiographs at
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6 - month intervals. In the radiographic evaluation, acetabular
cup abduction angle, acetabular cup anteversion, femoral
component varus-valgus alignment, and findings of femoral and
acetabular componentloosening were evaluated. Acetabular cup
inclination was evaluated by measuring the angle formed at the
intersection of the line crossing the acetabular cup superior and
inferior surfaces with the inter-teardrop line. Cup anteversion
was measured by the Dorr and Wan method. Stem alignment
was evaluated with anteroposterior and lateral radiographs.

Stems were accepted as neutral with a varus-valgus
angulation of less than 3° according to the neutral position
on the anteroposterior radiograph and anterior-posterior
angulation of less than 3° according to the neutral position on
the lateral radiograph. The pain was evaluated with the VAS,
functional results with the HHS, and the patient's general
quality of life with the SF - 36 tests. These evaluations were
applied in the sixth month and the first year postoperatively
and 6 - month intervals after the first year. Cosmetic problems
related to the incision scar were evaluated with the Fitzpatrick
classification and recorded (18). The data were gathered and
examined retrospectively.

Statistical Analysis

Pearson chi-square test and Fisher's exact test were used
in the comparison of statistical variables between the two
groups. The Kolmogorov-Smirnov normality test was applied to
the constant variables. In the comparison of independent two
samples between the two groups, the Mann-Whitney U test
was used. Friedman variance analysis was applied to compare
the VAS, SF-36, and HHS scores within the groups. A value of
p<0.05 was accepted as statistically significant.

The mean follow-up period was 21.8 months (15-31 months)
in group 1 and 58.5 months (42-75 months) in group 2. There
was no significant difference between the groups in terms of
age (p>0.05). Mean body mass index (BMI) was 25.3 kg/m?
(range: 21.4-29.7) in group 1 and 26.1 kg/m? (range: 22.1- 29.9)
in group 2. There was no statistical difference between the
groups for BMI (p>0.05).

The mean preoperative hemoglobin values were 13.25+0.94
in group 1 and 13.35+1.50 in group 2, with no significant
difference between the groups (p>0.05). The mean postoperative
hemoglobin values were 11.01+1.02 in group 1 and 9.76+1.26 in
group 2. These results were found to be statistically significant
(p< 0.05). The total erythrocyte suspension given during and
after the operation to group 1 was 2.25+0.92 Units and to
group 2, 4.04+2.25 Units of blood. The difference between the
two groups was statistically significant (p<0.05) (Table 2).
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Table 2: Clinical and radiographic data

Preoperative haemoglobin
Postoperative haemoglobin
Erythrocyte suspension (units of blood)
Operation time (minutes)
Mobilization time (day)

2

3

4

Duration of hospitalisation
Acetabular cup abduction angle
Acetabular cup anteversion
Femoral stem alignment

Varus (no/mean angle)

Valgus (no/mean angle)

Neutral

Postoperative limb length discrepancy
Preoperative SF-36
Postoperative 6" month SF-36
Postoperative 1% year SF-36
Preoperative VAS

Postoperative 6" month VAS
Postoperative 15'year VAS
Preoperative HHS

Postoperative 6" month HHS
Postoperative 1t year HHS

Group 1 Group 2 p value
13.25+0.94 13.354+1.50 0.418 (p>0.05)
11.01+£1.02 9.76+1.26 0.0001 (p<0.05)
2.25+0.92 4.04+2.25 0.0001 (p<0.05)
96.45+10.85 103.95+9.20 0.0001 (p<0.05)
3(9.7) 3(7.1) 0.725 (p>0.05)
27 (87.1) 36 (85.7) -

1(3.2) 3(7.1) -

11.45+1.87 14.69+5.82 0.018 (p< 0.05)

37.2°(31- 45°)

38.1°(31-47°)

p>0.05

16. 4° (11-23°) 16.0° (11-22°) p>0.05

- - p>0.05

19 (2.4°) 7 (29 =

2(6°) 15(2.8°) -

10 20 =

0.87+0.46 1.02+0.60 0.212 (p>0.05)

39.54+9.82 38.97+8.45 0.893 (p>0.05)

65.51+5.67 64.73+7.67 0.691 (p>0.05)

77.74+5.19 72.26+7.78 0.002 (p<0.05)
6.77+£1.17 7.14+1.09 0.179 (p>0.05)

2.61+1.14 2.97+0.86 0.073 (p>0.05)

1.77+0.66 2.35+0.90 0.005 (p<0.05)

72.1645.13 72.69+4.86 0.654 (p>0.05)

83.41+3.51 81.04+3.31 0.006 (p<0.05)

86.41+3.40 82.04+3.71 0.0001 (p<0.05)

SF-36: General physical and mental status using Short Form - 36, VAS: Visual analogue scale, HHS: Harris hip score

The duration of surgery was longer in group 2 (103.95+9.20
mins) than in group 1 (96.45+10.85 mins) (p<0.05). There was
no significant difference between the groups for the time of
starting mobilization (p>0.05). The duration of hospitalization
was 11.45+1.87 days for group 1 and 14.69+5.82 days for group
2. This difference was statistically significant (p<0.05).

The mean acetabular cup abduction angle was measured
as 37.2° (range: 31-45°) in group 1 and 38.1° (range: 31-47°)
in Group 2. There was no statistically significant difference
between the groups (p>0.05). The mean anteversion angle of
the acetabular cup was 16.4° (11-23°) in group 1 and 16.0° (11-
22°) in group 2 (p>0.05). The femoral stem alignment in the
anteroposterior plane for group 1 was two patients with mean
6° (1- 8°) valgus, 19 patients with mean 2.4° (1-5°) varus, and ten
patients centralized. Group 2 was measured as seven patients
with mean 2° (1-4°) varus, 15 patients with mean 2.8° (1- 4°)
valgus, and 20 patients centralized. Although two patients in
group 1 were seen to be over 5° valgus, there was no statistically
significant difference between the two groups for femoral stem

Table 3: Length of the incision and evaluation of the scar in
group 1

P
Length of the first incision (cm) 7.4 (5.4 -9.4) 005
Postoperative length of the incision (cm) 8.6 (5.6 - 10.8)
10 cm > (patient no) 5 -
Fitzpatrick classification
Group 1 2.7 >0.05

Group 2 2.8

alignment (p>0.05).

The mean postoperative limb-length discrepancy was 0.87
cm in group 1 and 1.02 ¢cm in group 2, with no statistically
significant difference (p>0.05). There was no statistically
significant difference between the two groups for preoperative
VAS, HHS, and SF-36 scores (p>0.05). There was no significant
difference in the SF-36 and VAS scores at the postoperative 6%
month (p>0.05), but there was a significant improvement in the
HHS score of group 1 (p<0.05). In the postoperative 1% year, the
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SF-36, VAS, and HHS scores in group 1 were significantly better
(p<0.05).

The length of the first incision at the beginning of the
operation was measured as mean 7.4 cm (5.4-9.4 cm), and the
incision length measured immediately postoperatively was
8.6 cm (5.6-10.8 cm). In five patients to whom the minimally
invasive technique was applied, the post-operative incision
length was determined to be more than 10 cm. This increase
in postoperative incision length was found to be statistically
significant (p<0.05). The incision scar was evaluated according
to the Fitzpatrick classification system as group 1 mean 2.7 and
group 2 mean 2.8. This difference was not significant (p>0.05)
(Table 3).

The post-operative hip dislocation was seen in one patient
in group 1 and not in group 2, and this difference was not
statistically significant (p>0.05). Post-operative wound site
infection was observed in three patients in group 1 and four
patients in group 2. There was no statistically significant
difference in terms of wound site infection (p>0.05). No
findings of acetabular or femoral component loosening were
encountered in either group throughout the follow-up period.
No femoral fracture was seen in any patient intraoperatively or
postoperatively.

The development of minimally invasive techniques
in orthopedic surgery, which has hastened recovery and
rehabilitation, has inspired the development of minimally
invasive techniques in hip arthroplasty. In recent years total
hip arthroplasty techniques have been often preferred as
they damage soft tissue less, hasten recovery, and gives better
cosmetic and rehabilitation results (2,3). Minimally invasive total
hip replacement is a surgical approach that gives less damage to
skin, muscles, and bone and provides early recovery (3,6).

In the literature related to minimally invasive total hip
replacement, few studies are showing an increase in the length
of the incision after surgery compared to the preoperative length
(16). The current study focused on the change in incision length.
Despite appropriate surgical instruments for minimally invasive
technique, it was determined that there had been lengthening
as the skin deformed during retraction and implantation. In
literature, the minimally invasive technique is defined not only
by the length of the incision, and if the requirement is stated of
trying to keep the incision length below 10 cm in the application,
thus an attempt is made to label the term ‘'minimally invasive'
(15,19,20). In five of the cases in the current study, the incision
length on completion of surgery was measured as over 10 cm
in spite of the application of minimally invasive technique. The
incision length was not increased during surgery for any reason.
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The difference between the incision length at the beginning of
surgery and that at the end was of a statistically significant
level (p<0.05).

In the cosmetic evaluation of postoperative scar tissue,
the Fitzpatrick classification was used (18). This classification
allows for the objective and subjective evaluation of the scar
tissue color, contours, distortion, and general appearance. In the
follow-up period following the patients' recovery from surgery,
there was no statistically significant difference between the two
groups in the cosmetic evaluation of the incision scar (p>0.05).

The duration of surgery may be longer than standard
techniques depending on the learning curve and technical
equipment (1,16). According to the experience of the surgeon,
the duration of surgery is shortened (9). In the current study,
the duration of surgery for the minimally invasive total
hip replacement group was shorter than that of the group
undergoing total hip replacement by standard methods (p<0.05).

Simple cases such as rheumatoid arthritis, osteonecrosis,
and primary coxarthrosis without a high body mass index or
severely restricted movement should be selected initially for the
learning curve of minimally invasive technique. Cases of severe
dysplasia, revision surgery, and proximal femoral deformity have
been reported as contra-indications for this technique (1,16,21).
Similar results have been reported for minimally invasive
techniques in obese and thin patients, with no significant
difference in the duration of surgery and component position
(4). In the current study, there was no significant difference
between the two groups in terms of mean BMI (p>0.05).

It has been reported that as hospitalization is shorter in
minimally invasive total hip arthroplasty techniques, hospital
infection rates are lower, and it is more cost-effective (1). In the
current study, the length of stay in the hospital for group 1 was
significantly shorter than for group 2 (p<0.05).

There is often blood loss in large joint total replacement
surgery to an extent that will require transfusion. Following an
excessive amount of blood transfusion, various complications
may arise. However, in the minimally invasive technique, the
mean blood loss, and the need for erythrocyte suspension is
lower than in the standard technique (1). In the current study,
the mean postoperative hemoglobin value was found to be
statistically significantly higher in the minimally invasive group
(p<0.05). The need for blood transfusion was also found to be
lower both during surgery and in the postoperative follow-up
(p<0.05).

Greaterimprovementhasbeen reported in early postoperative
VAS scores and HHS during follow-up of the minimally invasive
group compared to the standard technique group and faster
rehabilitation and a swifter return to daily activities (3,12,22-
24). In the current study, standard postoperative pain control
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was applied to both groups. A significant improvement was seen
in postoperative VAS and HHS scores in the minimally invasive
group compared to the standard group. When the general
postoperative quality of life and health status were evaluated,
the SF-36 score of the minimally invasive group was again
determined as higher than the standard group (p<0.05).

Acetabular cup anteversion of between 10 and 20°,
acetabular cup abduction angle of between 30 and 50°, and
the femoral stem position below 5° are the optimum values
aimed for during surgery (25). In the current study, as the
acetabular cup abduction angle and the acetabular inclination
angle were within normal limits, no difference was determined
between the two groups (p>0.05). In two patients in group 1,
the femoral stem position was determined to be above 5° valgus
but the difference between the two groups was not statistically
significant (p>0.05).

That limb length discrepancy may develop following total
or partial hip replacement has been reported in literature (26-
28). Studies conducted on minimally invasive techniques have
not shown this situation (21,29). In the current study, a lower
limb length discrepancy, which would affect functions, did not
develop in either group (p>0.05).

When the complication rates were evaluated of the patients
in the current study, hip dislocation and wound site infection
were encountered. It has been reported in the literature that
postoperative hip dislocation occurs more often in a minimally
invasive group (30). In the current study, postoperative hip
dislocation was seen in one patient in the minimally invasive
group and not in the standard group. This difference was
not statistically significant (p>0.05). There was no difference
between the groups in respect of wound site infection (p>0.05).

The limitations of this study are that the follow-up period
was short, and the length of follow-up was different for the two
groups. A longer follow-period may better determine the rates
of success between the two groups. The follow-up period of
group 1 was shorter than group 2, and this may be an obstacle
to the final comparison of the final results of patients. There
is a need for a longer follow-up period, particularly for the
minimally invasive group.

Although minimally invasive total hip replacement technique
is defined by the length of the incision at the beginning of the
operation, the postoperative size of the incision may reach that
of a standard hip arthroplasty incision due to retraction and
implantation procedures. This condition shows that it is incorrect
to name the technique based only on the length of the incision.
If the evaluation is to be made according to the length of the
incision, it would be more appropriate to measure after skin

suturing postoperatively. Even under favorable conditions, the
application of a minimally invasive technique may not give any
better cosmetic results for scar tissue than standard techniques.
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