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ABSTRACT

BACKGROUND
In this retrospective study we describe our experiences in minimally invasive two incision total hip replacement (THR).

METHODS

We performed 150 fluoroscopy-assisted two incision minimally invasive THR on 148 patients using a proximally coated
hydroxyapatite implant. Clinical (Harris Hip Score (HHS), surgical time, blood loss, length of hospital stay) and radiograp-
hic data (leg length discrepancy, cup abduction angle, stem alignment) were collected.

RESULTS

The HHS increased from 54.7 preoperatively to 92.6 postoperatively. Mean surgical time was 103 minutes. Mean intra-
operative blood loss was 410 ml. There were 11 (7.3%) complications including two dislocations (1.3%), one deep wound
infection (0.7%), three minor calcar fractures (2.0 %), one periprosthetic femur fracture (0.7 %), two subsided stems (1.3%)
and two femoral nerve palsies (1.3%). One of the femoral nerve palsies remained unresolved. The prevent femoral nerve
palsies we used somato-sensory evoked potentials (SSEP) after the 48" case and there were no further nerve palsies.
Ten complications were in the first 48 cases. In the first 28 cases the anterior skin incision was parallel to the femoral neck
and then changed to parallel the intertrochanteric line. Mean length of stay was 2.2 days. Mean cup abduction angle was
39.4° and mean cup anteversion was 34.6°.

CONCLUSION

The initial complication rate can be related to the learning curve using a new surgical technique. In the subsequent 102
surgeries there was one stem subsidence.

The minimally invasive approach in THA remains new technique and carries additional risks. Secondary to the learning
curve comparable short and long term follow up’s are necessary.

Key words: minimal invasive, total hip arthroplasty, two incision technique, cementless THR.

INTRODUCTION ly invasive total hip replacement (THR) was to reduce

the pain, speed recovery, reduce blood loss and decrea-

Minimally invasive surgery has the potential for mini-
mizing surgical trauma, pain and recovery in many sur-
gical procedures (3). A great deal of interest surrounds
the minimally invasive total hip arthroplasty (THA). The
first minimally invasive THA was performed in the
1990s (20). The initial reason for performing minimal-

se surgical trauma for patients so that function was sig-
nificant improved earlier postoperatively (8, 20). All pro-
cedures we reported were done in the US, were the two
incision technique is more popular than in Europe.
The absence of intraoperative landmarks makes mini-
mally invasive THA more difficult compared to the stan-
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dard approaches. Currently there are various techniqu-
es and approaches (16). Recently new or modified one
or two incision approaches have been developed (2, 3,
5, 13, 16), with or without the fluoroscopy to verify the
implant positioning intraoperatively (7, 14, 19).

In this paper we describe our experiences in 150
minimally invasive fluoroscopy-assisted two incision
THR using an HA proximally coated stem beginning
with the first case and we present the results of a retros-
pective study using normally recorded in- and out-hos-
pital data.

MATERIALS AND METHODS

Using the fluoroscopy-assisted two incision techni-
que in minimally invasive hip replacement, in 148 pa-
tients were 150 primary total hip arthroplasty proce-
dures carried out by one surgeon (N.G.S.). All
procedures were performed cementless. The study
group included 62 women and 86 men. Age range at
the time of surgery was 33 to 79 years, median age
was 61 years. Average follow up is 2.3 years, range
1.1-3.4 years (Table 1).

In the first 28 procedures an anterior incision parallel
to the femoral neck was used. The anterior incision was
then made parallel to the intertrochanteric line to facili-
tate femoral implant insertion. The initial interval bet-
ween the M. sartorius, the M. tensor fasciae latae as well
as medial retraction of the M. rectus femoris then rema-
ined the same. A complete anterior capsulectomy was
done in each case.

Cup was implanted as usual without C-Arm using ana-
tomic landmarks for orientation (17). The proximal
femur was prepared in slide hip flexion, adduction and
external rotation with C-Arm and anatomic landmarks
(i.e. the lesser trochanter and flare of the greater tro-
chanter) for anatomic femoral orientation.

In all cases we used the same posterior incision. This
secondary incision had a length of 2 to 4 cm. Preopera-
tively we appointed the patients age, gender, leg length
discrepancy, weight and height as well as the Harris Hip
Score (11) (HHS) with the categories pain, deformity,
gait, activity and function (Table 2). The estimated blo-
od loss was measured intraoperatively. Postoperatively
we performed the surgical time, the cup abduction ang-
le, the cup version using the technique of Widmer (22),
the stem alignment, the leg length discrepancy, the
length of hospital stay, and the HHS at most recent fol-
low up. Stem alignment was classified as varus, neutral
or valgus. The leg length discrepancy was measured
from the inter-teardrop line to the lesser trochanter
(24).

Because the surgeon selected patients to have a mini-
mal invasive hip replacement primarily because of the
body habitus, most of the patients had a body mass index
(BMI) lower than 30. For evaluation, the mean as well
as the standard deviation was calculated. The examina-
tion of the significance was done applying the t-test and
the one-way variance analysis. A p value of <0.05 was
considered to be significant.
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Table 1. Patient demographic characteristics

preoperatively | postoperatively

No. of patients 148 148
No.of hips 150 150
Age* (yr) 61 (33-79) -
Gender (9/0") 62 /86 62 /86
Body mass index (BMI) 255 4.7 —
Preoperative diagnosis

Ostoarthritis 106 -

Congenital dysplasia 3 —

Protrusion 5 —

Coxarthrosis assoziated

with rheumatism 6 -

Osteonecrosis 27 —

Other 3 —

* The values are given as the average and the range in parentheses.

Table 2. Clinical and hospital data

preoperatively
Harris Hip Score’ 54.7 = 12.1
Average surgical time* (min) -
Average intraoperative -

blood loss* (mL)

postoperatively
92.6 = 11.8

103 (65 —240)

410 (100 — 750)

Average lenght of hospital - 22(1-17)
stay* (days)

No. (%) of patients - 119 (79)
discharged home

No. (%) of patients discharged - 31 (21)

to a rehabilitation facility

* The values are given as the average and the range in parentheses.
1 The values are given as the average and the standard deviation.

Table 3. Intra- and postoperative complications

Intra- and postoperative Complications
Major complications Case 1 to 48| Case 49 to 150 |revised
No. (%) of patients with dislocations 2 (L.5) 0 1
No. (%) of patients with femoral nerve 1(0.7) -
palsy — resolved
No. (%) of patients with femoral nerve 1(0.7) 0 -
palsy — unresolved
No. (%) of patients with deep 1(0.8) 0 1
wound infection
Minor complications =
No. (%) of patients with minor calcar 3(2.0) 0 -
femur fractures
No. (%) of patients with subsided stems 2 (1.5) 0 1
No. (%) of patients with postoperative 1(0.7) 0
periprosthetic femur fractures

RESULTS

Clinical Results

The average HHS rose from 54.7 to 92.6 point
(p<0.001). The data of the average surgical time, the
intraoperative blood loss, length of hospital stay and the
percentage of patients with were discharged at home or
in a rehabilitation unit are shown in Table 2.

Eleven procedures (7.3 %) were associated with intra-
operative or postoperative complications (Table 3). Ten
of these complications were found in the first 48 cases.
Five of the eleven complications were classified as major
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complications. Two were anterior dislocations. Both had
a cup abduction angle greater than 50°. One of them
required a cup revision. There was one partial femoral
nerve palsy that completely resolved in two months. An
serious unresolved femoral nerve palsy occurred during
the 48th procedure and after 1.5 years has not recove-
red. The patient refused operative exploration at 9
months. Since this time somato-sensory evoked poten-
tials (SSEP) have been used without any intraoperative
increases in latency or subsequent nerve palsies. In the
future we will most likely discontinue the use of SSEP;s.

We had one deep wound infection treated with inci-
sion, drainage and a 6 week administration of intrave-
nous antibiotics with no subsequent reinfection after 1.7
years.

We considered six complications as minor, these inc-
ludes three intraoperative calcar fractures treated with
cerclage cables and limited weight bearing (Figure 1)
and one periprosthetic femur fracture that occurred after
a fall at home five days postoperatively. That was trea-
ted non-operatively. Two subsided stems (5 to 10 mm)
were observed (Figure 2). One of them was revised in
an other hospital 4 months after index arthroplasty. The
stem was founded to be well fixed and there was no sub-
luxation or dislocation. The stem was revised for subsi-
ding of 10 mm and limb length instability.

Radiographic Results
Postoperatively the leg length discrepancy was redu-
ced significant (p=0.02). The measured mean cup abduc-
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Figure 1. AP X-ray of the right hip of a 67-year old female patient. X-rays show the
right hip one year after a calcar fracture treaded with a cerclage wire.

Figure 2. AP ray of the right hip of a 52-year old female patient. X-rays show the
right hip preoperatively (left), one day (middle) and 5 month (right) postoperatively.
In comparison of the postoperative X-rays the stem was subsided about 5 mm.

angle was out of the range of 30° to 50°. In only 3 of
150 (2 %) procedures were the measured cup abduction
angles greater than 50° (Table 4). The measured mean
cup anteversion was 34.6° = 5.6°.

In 144 procedures (96%) a normal stem alignment
was considered. Only in six procedures (4%) was a varus
positioning observed (Table 4).

DISCUSSION
The ideal minimally invasive THR would cause a less

tissue disruption and thus less pain. It would be follo-
wed by significantly shorter rehabilitation period and

Table 4. Radiographic data

Radiographic Data
preoperatively | postoperatively

Leg lenght discrepancy’ (mm) -9.1+73 2.1 *58
Cup abduction angle* (deg) 39.4 (30 — 58)

No. (%) of cups with - 147 (98)

abduction 30° and 50°

No. (%) of cups with - 0 (0)

abduction angle < 30°

No. (%) of cups with - 3(2)

abduction angle > 50°
Cup anteversion angle’ (deg) - 34.6 £ 5.6
Stem alignment

No. of stems in varus (%) — 6 (5)

No. of stems in neutral (%) - 144 (96)

No. of stems in valgus (%) - 0 (0)

tion angle was 39.4° ranged from 30° to 58°. Compo-
nents were defined as outliners when the cup abduction

* The values are given as the average and the range in parentheses.
t The values are given as the average and the standard deviation.
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would produce results equal or better than those of the
regular approach (9, 23). However, the experiences in
the use of minimally invasive THR are very various.
Woolson et al. (24) reported that there was no differen-
ce in the surgical time, blood loss and length of hospi-
tal stay between the mini incision group and the stan-
dard group. At the same time the mini incision group
had a higher risk for malpositioning and wound com-
plications causing by skin irritation. Other authors desc-
ribed advantages of the mini incision in intraoperative
blood loss, length of hospital stay and the use of canes
(6,12, 15, 21). Berger et al. (4) reported a rapid rehabi-
litation protocol for patients after minimally invasive
THA. DiGioia et al. (7) proved advantages in minimal-
ly invasive THR using a navigation system until one year
postoperatively. In the presented results were complica-
tions in 11 of 150 procedures (7.3 %). All complicati-
ons were in the first forty four cases. Ten cases out of
forty eight, this is a high complication rate compared to
our standard procedure (17). However there were no
complications in 139 patients (92.7 %).

Stehlik et al. (18) described the results of a prospec-
tive study using a minimally invasive anterolateral app-
roach in 162 patients with successful outcomes inclu-
ding less pain, earlier mobilization and few low
complication rate. Using this approach in combination
with short stems we found comparable results (10, 23).

The authors attribute the initial complication rate to
learning curve using new surgical techniques especial-
ly in minimally invasive THR (1). The senior author was
also self taught without formal instructional training
which was unavailable. Berger et al. (4) reported about
arapid rehabilitation and recovery after minimally inva-
sive THA. In the presented study the length of hospital
stay variegates from one to seven days with a mean of
2.24 days. There was only one fifty six year old male
who stayed in the hospital for seven days postoperati-
vely. He had a diagnosis of hospital acquired pneumo-
nia. All other patients we discharged at the first, second
or third day postoperatively.

Compare to standard procedure or other minimally
invasive approaches the need of fluoroscopy is a disa-
dvantage of the method.

We did not compare the presented results with our
results using a standard incision. But in the rehabilitati-
on and recovery after minimally invasive THR our expe-
riences are comparable with Berger et al. (4) especially
in our last 100 procedures.

Less tissue disruption is the major advantage of the
minimally invasive THR compared to standard proce-
dures. It makes a rapid rehabilitation and recovery pos-
sible (4). The data of the current study and the results of
Archibeck et al. (1) suggest that patients characteristics
and surgeons experience have a significant effect on the
prevalence of complications with the minimally invasi-
ve THR. At the beginning the minimally invasive tech-
niques carry some additional risks (e.g. nerve palsy,
implant malpositioning, wound complications) (23, 24)
compared to different standard approaches. Our presen-
ted data suggest that the minimally invasive THR is
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a safe surgical procedure when the surgeon has trans-
cended his learning curve.

ZAVER

V retrospektivni studii jsou popsdny zkuSenosti
s minimalné invazivni dvouincizni technikou totdlni
nahrady kycelniho kloubu.

Provedli jsme 150 nahrad kycelniho kloubu mini-
malné invazivni dvouincizni technikou u 148 pacientt
a implantovali jsme dfik proximalné pokryty hydroxy-
apatitovou vrstvou. Sledovali jsme klinicky stav (pomo-
ci Harris Hip Score), operacni Cas, krevni ztraty, délku
hospitalizace a radiograficka data, jako je rozdil délky
koncetin, thel inklinace jamky a thlova odchylka dii-
ku.

Harris Hip Score se zvysilo z predoperacni hodnoty
54,7 na 92,6 pooperacné. Primérny operacni ¢as byl 103
minut. Primérna peroperacni krevni ztrata byla 410 ml.
Zaznamenali jsme 11 (7,3 %) komplikaci, véetné dvou
luxaci (1,3 %), jedné hluboké infekce (0,7 %), tfech
miniméalnich zlomenin calcaru (2,0 %), jedné periprote-
tické zlomeniny femuru (0,7 %), dvou zapadnuti diiku
(1,3 %) a dvou paréz femoralniho nervu (1,3 %). U jed-
né z paréz n. femoralis nedoslo k navratu funkce. K pre-
venci postizeni n. femoralis jsme od 48. ptipadu pouzi-
vali monitoraci somatosenzorickych evokovanych
potencialll a dalSi parézu jsme jiZ nezaznamenali. Deset
komplikaci se vyskytlo u prvnich 48 pripadu. V prvnich
28 pripadech byla predni koZni incize vedena paralelné
s osou krcku, posléze byla zménéna na paralelni k inter-
trochanterické linii. Primérna délka hospitalizace byla
2,2 dne. Primérna inklinace jamky byla 39,4° a pru-
mérnd anteverze jamky 34,6°.

Pocate¢ni komplikace pfisuzujeme ucebni kiivce pri
pouziti nové operacni techniky. U nésledujicich 102
vykond jsme zaznamenali pouze 1 zapadnuti diiku.
Minimalné invazivni pfistup u ndhrady kycelniho klou-
bu zlstava novou technikou a pfinasi s sebou dodatec-
na rizika. Vedle uCebni kiivky je nezbytné zhodnotit
srovnatelné kratkodobé a dlouhodobé vysledky.
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