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Abstract

Purpose:  To prospect ively evaluate the results of minimally invasive surgery (MIS) vs. the 
t radit ional approach in total hip arthroplasty
Mat erials and met hods:  We prospect ively studied 70 consecut ive pat ients subj ected to 
total hip replacement  with a posterolateral approach. In 49% of them, a t radit ional Moore 
approach was used and in 51% a minimally invasive approach (an incision of less than 10 
cm); pat ients were dist ributed into the two groups randomly. We used hydroxyapat ite-
coated cups and stems. Pat ients were reviewed at  6 months. Quant itat ive variables were 
assessed using Student ’s “ t ”  test , whereas categorical variables were compared with the 
chi square test .
Result s:  Comparison of our two groups revealed that  OR t ime and hospital stay were 
longer with the standard approach, although this dif ference was not  stat ist ically 
signi  cant .  Stem malposit ioning (placing them in varus or valgus) was signi  cant ly higher 
in the MIS group (p=0.018). The results of the SF-12 quest ionnaire and the Harris hip score 
were bet ter with the standard approach.
Conclusions:  In our experience, minimally invasive surgery for total hip replacement  has 
not  improved the results obtained with the t radit ional approach in terms of blood loss, 
pain or t ime to recovery. Bet ter results are however obtained in terms of OR t ime and 
length of hospital stay, although this is overshadowed by a greater incidence of varus 
stem malposit ioning and a poorer life quality at  6 months (SF-12 quest ionnaire).
© 2007 SECOT. Published by Elsevier España, S.L. All rights reserved.
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Introduction

A growing interest  developed in the last  few years in the 
applicat ion of minimally invasive surgery (MIS) techniques 
to total hip replacement , which has led to the appearance 
of speci  c inst ruments and surgical techniques. All of this 
has resulted in a reduct ion in the size of incisions, allowing 
at  the same t ime suf  cient  exposure for appropriate 
component  placement .

In spite of the advances made, there persists a cont roversy 
regarding the de  nit ion of this technique and the results it  
can afford.1 Most  papers in the literature coincide in de  ning 
MIS as a type of surgery in which both incision length and 
surgical approach are diminished in an at tempt  to reduce 
t issue damage related to hip arthroplasty. An approach is 
called a MIS approach when the size of the incision is ≤10 
cm.2,3 The approach may be through a single incision, either 
anterior or posterolateral,4-9 or through a combined 
incision.10

Those in favor of this technique4,10-13 have submit ted 
Studies where they explain it s advantages over the 
t radit ional approach, i.e. less postoperat ive pain, less 
muscle dissect ion, less perioperat ive blood loss, bet ter 
cosmesis and a Speedy rehabilitat ion that  permits prompt  
resumpt ion of walking and shorter hospitalizat ion, which 
reduces the total cost  of the process.2

Crit ics,3,14-16 on the other hand, underscore the drawback 
of MIS surgery. The most  signi  cant  of these is it s greater 
technical dif   culty, due especially to a smaller exposure of 
the surgical   eld, which leads to greater skin and muscle 
damage, higher risk of causing nerve damage and an 

int raoperat ive fracture and a higher incidence of 
mapoisit ioning the prosthet ic components. Another 
drawback is the learning curve, which tends to be longer for 
surgeons with lit t le experience of hip prosthet ic surgery.

In the midst  of this dialect ic bat t le between MIS supporters 
and crit ics, we designed a prospect ive randomized 
cont rolled comparat ive study of 70 pat ients in order to 
analyze whether the technical innovat ion embodied by MIS 
really entailed real and important  advantages that  may 
j ust ify it s widespread adopt ion.

Materials and methods

A prospect ive study was design where the target  populat ion 
we would obtain our sample from would be the pat ients 
t reated in our hospital.

Pat ient  select ion criteria were de  ned as follows: from 
June 2004, 70 consecut ive pat ients were recruited following 
informed consent . They were males or females over 45 
years of age subj ected to implantat ion of an uncemented 
THR (a press-  t ted Shy®-Surgyval cup [Spain], implanted 
with or without  screws, and a Furlong®-JRI stem [UK], both 
coated with hydroxyapat ite) with a clinical diagnosis of 
primary hip arthrit is or femoral head necrosis. Pat ients 
were operated by surgeons with a surgical experience of at  
least  50 THRs a year. Pat ients were randomly dist ributed 
into 2 groups. To that  effect , we used the clinical records 
serial numbers, which allowed us to divide them up into 2 
groups, depending on whether the Lumber was odd or even. 
Pat ient  follow-up was of a minimum of 6 months.

PALABRAS CLAVE
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Artroplastia total de cadera mediante miniabordaje frente al abordaje estándar: 
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Resumen

Obj et ivo:  evaluar de forma prospect iva los resultados de la técnica de abordaj e mínima-
mente invasiva (MIS) frente al abordaj e t radicional en la art roplast ia total de cadera.
Mat erial  y mét odo:  se estudió, de forma prospect iva, a 70 pacientes consecut ivos inter-
venidos de art roplast ia total de cadera por vía posterolateral,  el 49% mediante abordaj e 
t radicional de Moore y el 51% mediante abordaj e reducido (menos de 10 cm) dist ribuidos 
aleatoriamente. Se emplearon cot ilos y vástagos con recubrimiento de hidroxiapat ita y 
se revisó a los pacientes a los 6 meses. Las variables cuant itat ivas se evaluaron mediante 
la prueba de la t  de Student , mient ras que las variables categóricas fueron comparadas 
mediante la prueba de la χ2.
Result ados:  part iendo de 2 grupos comparables estadíst icamente, el t iempo quirúrgico y 
los días de ingreso fueron mayores en el abordaj e estándar, aunque sin signi  cación es-
tadíst ica. La mala posición de los vástagos (colocación de éstos en varo o valgo) fue sig-
ni  cat ivamente mayor en el grupo MIS (p = 0,018). El test  SF-12 y el test  de Harris a los 
6 meses fueron mej ores en el abordaj e estándar.
Conclusiones:  en nuest ra experiencia, el abordaj e reducido para art roplast ia total de 
cadera no ha mej orado los resultados de la técnica t radicional en pérdidas hemát icas, 
dolor o rapidez de recuperación. Presenta una mej oría en el t iempo quirúrgico y en los 
días de hospitalización, con una presencia de vástagos posicionados en varo signi  cat iva-
mente mayor y una peor calidad de vida a los 6 meses (test  SF-12) de los pacientes. 
© 2007 SECOT. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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All pat ients were placed in a lateral posit ion on their 
healthy side and spinal anesthesia was applied. 
Ant ithrombot ic prophylaxis was administered with low 
molecular weight  heparin (3,500 U sodium bemiparin/  24 h) 
and ant ibiot ic prophylaxis was administered with 1 g 
cephazoline/ 6 h over the next  18 hours.

Pat ients in group A (odd-numbered clinical records) was 
operated by means of a reduced posterior approach, i.e. an 
incision ≤10 cm long (  g. 1). Using the greater t rochanter 
as a reference, the incision was made posteriorly; it  started 
1 cm proximal to the greater t rochanter and was extended 
distally. The fasciotomy was made parallel to the skin 
incision and the short  rotators of the hip were severed at  
the level of their femoral at tachment . Subsequent ly a T-
capsulotomy was performed to allow coxofemoral dislocat ion 
and femoral neck osteotomy. Soft  t issues were dissected by 
means of 1 cm-wide and 90° angled custom-made ret ractors 
(  g. 2). Convent ional burs were used to ream the acetabulum 
(  g. 3). Then, both the acetabular component  and the 
polyethylene insert  were placed. Convent ional broaches 

were used for the femoral side prior to placing an 
uncemented stem. The wound was closed plane by plane 
and 2 Redon® vacuum drainage catheters were placed.

Pat ients in group B (even-numbered clinical records) was 
operated by means a t radit ional Moore approach. The 
incision started 4 cm posterior to the t ip of the anterosuperior 
il iac spine and 2 cm above the greater t rochanter, curving 
anterolaterally over the greater t rochanter and cont inuing 
unt il a point  8 cm from the center of the femoral Shaft .  The 
remainder of the procedure was performed in the same way 
as for Group A.

Sit t ing was allowed 36 h after surgery, as tolerated by the 
pat ient . Walking was resumed 48 h alter surgery. It  was 
recommended that  on discharge pat ients should be able to 
walk and manage stairs independent ly.

Three ident ical observat ional periods were established 
for the 2 groups of pat ients, with a series of items of interest  
in each:

•   Preoperat ive period. During this period the purpose was 
to gather personal informat ion on the pat ients in order to 
determine if  the groups were stat ist ically comparable in 
terms of age, sex, body mass index (BMI), clinical diagnosis 
and anesthet ic risk (ASA). The pat ient ’s funct ional status 
was determined by applying 3 evaluat ion scales: 
1.  Visual analog scale (VAS). Values ranged between 0 

(asymptomat ic) and 10 (ext reme pain). 
2.  SF-12 Quest ionnaire. This is a quality of life 

quest ionnaire based on the lengthy SF-36 form, which 
evaluates the pat ient ’s subj ect ive capacity to carry 
out  certain everyday act ivit ies. 

3.  Harris Hip Score. This is a speci  c quest ionnaire for 
hip pathology that  evaluates relat ively obj ect ive 
parameters including coxofemoral mobilit y angles 
(with values ranging between 1 (the worst ) and 100 
(the best ). 

•   Surgery and immediate post -operat ive period. Data was 
gathered regarding length of the incision at  the beginning 
and at  the end of the procedure (  g. 4), OR t ime, 
int raoperat ive blood aspirat ion and total postoperat ive 
drainage at  48 h. Hemoglobin levels were measured 

Figure 1 Measurement  of the init ial incision.

Figure 2 Exposure of the surgical approach by means of 

custom-made ret ractors.

Figure 3 Reaming of the acetabulum.
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preoperat ively and 24 after surgery as well as the amount  
of red blood cell concent rate (RBCC) t ransfusions 
required. The following factors were recorded: the need 
for a t ransfusion in pat ients with hemoglobin levels below 
8,4 g/ dl,  total days of hospitalizat ion, the day pat ients 
started walking with a walking-frame. A funct ional 
rehabilitat ion protocol was followed whereby pat ients 
sat  up in bed alter the   rst  12 h, sat  in a chair at  24 h and 
started standing and walking at  48 h. A record was kept  of 
where pat ients were referred on discharge (to some 
rehab center or to their homes). The VAS scale was 
evaluated during hospitalizat ion. 

•   Follow-up period: At  6 months a new evaluat ion was made 
of pat ients on the VAS scale, the Harris Hip Score and the 
SF-12 Quest ionnaire. A new assessment  was also made of 
the condit ion and the size of their scar. 

The placement  of the prosthet ic components (acetabular 
cup and stem) was assessed radiologically at  48 h and at  6 
months from surgery. Using a goniometer and a placing a 
millimeter ruler over the radiograph measurements were 
taken of cup inclinat ion, penet rat ion and height , as well as 
of stem height  and stem posit ion both on the anteroposterior 
and axial views.

All exist ing complicat ions that were related to the THR were 
recorded, as well as the details of the surgical procedure.

As regards the stat ist ical comparison between the 2 
groups, quant itat ive variables were analyzed by means of 
Student ’s “ t ”  test  and categorical (qualitat ive) variables 
were analyzed by means of Fisher’s Exact  Test  or the χ2 
test . When making the inferences, we considered results 
with a p value <0.05 to be stat ist ically signi  cant . P values 
between 0.05 and 0.1 were considered not  to be stat ist ically 
signi  cant , although it  was acknowledged that  they did 
show a certain t rend.

Results

The Group samples were stat ist ically comparable in terms 
of age, sex, ASA American Society of Anesthesiologists) 

anesthet ic risk scale and BMI. Nor did values on pain scales 
(VAS), quality of life (SF-12) and on the Harris Hip Score 
show dif ferences between the groups preoperat ively (table 
1).

As regards the perioperat ive period (that  went  from 
surgery and discharge), the following results were obtained 
(table 2):

•   Mean incision length in group A (MIS technique).was 7.8 
(range: 6–10) cm and 13.7 (range: 10.5–20) cm in group 
B. 

•   Mean OR t ime was 10 min Langer in group B (86 min in the 
MIS group MIS as compared with 96 min in the standard 
group). A stat ist ical t rend was noted (p=0.065). 

•   As regards blood loss, pre-operat ive hemoglobin levels 
were 13.74 g/ dl on average for the MIS group and 13.63 
g/ dl on average in the standard group. Decreases observed 
at  24 h were 3.5 g/ dl on average for the MIS group and 3.1 
g/ dl for the standard group (p=0.34), i.e. values were 
similar in both groups. Postoperat ive bleeding was higher 
in pat ients in group A, who required more blood 
t ransfusions than those in group B (1.03 red blood cell 
concent rates as compared with 0.85; p=0.696). There 
was one case in the standard group that  required 13 
concent rates. This was at t ributed to a gast ric hemorrhage. 
Dif ferences were not  signi  cant  as regards the size of the 
groups of the available sample. 

•   The blood volume collected in the redon drainages over 
the 48 hs they were connected was 630 ml in the MIS 
group as compared to 660 ml in the standard group. 

•   Results of the VAS scale on admission showed a similar 
improvement  in both groups with a mean value over the 
  rst  3 days of 2 for the MIS group and 2.1 for the standard 
group (p=0.362). 

•   Funct ional recovery was similar in both groups. Pat ients 
began to walk with crutches at  4.7 days in the MIS Group 
as compared with 4.8 days in the standard group 
(p=0.821). No signi  cant  dif ferences were found. 

•   As regards length of hospital stay, pat ients in the MIS 
group were in hospital for 9.47 days as compared with 
12.06 days in pat ients operated with a standard incision 
(group B); a certain stat ist ical t rend was detected 
(p=0,084) point ing to a decrease in length of stay for 
pat ients in the MIS group. The long hospital stays found 
were related to the pat ient ’s age and by the scarce social 
and healthcare infrast ructures available.

We also considered whether these pat ients had to be 
referred to some rehab center following discharge and 
found that  around 17% in each group (5 pat ients) was taken 
to some specialized center.

Funct ional results following a clinical follow-up at  6 
months were as follows (table 3): the SF-12 quest ionnaire 
showed signi  cant ly bet ter results (p=0.015) in the MIS 
group, with a mean of 20.03 points as compared with 16.79 
points on average for the standard group. The Harris Hip 
Score showed a certain stat ist ical t rend (p=0.064), with 
91.71 points for the standard approach and 87.24 points for 
MIS. The VAS presented values with no stat ist ical signi  cance 
(p=0350) with a mean 0.84 points in the MIS group and 0.62 
points in the standard group.

Figure 4 Final incision length.
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Radiographic evaluat ion at  48 h and 6 months from 
surgery showed (table 4) that  mean cup inclinat ion in group 
A was 44° as compared with 47° in group B (p=0.98), with 
no signi  cant  dif ferences. In both groups there were 2 cases 
with angulat ion above 55°. Values for both cup penet rat ion 
and cup height  were similar. As regards stem placement , 
pat ients in the MIS group showed stat ist ically signi  cant  
values for poor stem posit ioning (p=0.018) in 36.1% of cases 
(with 27.8% of stems showing varus placement ) as compared 
with 8.8% of cases in group B.

As far as complicat ions are concerned (table 5), in the 
MIS group 22.2% of pat ients has some sort  of complicat ion: 
1 case of super  cial wound infect ion that  resolved with 
ant ibiot ic therapy, 2 cases of dislocat ion, 3 cases of non-

Table 1 Comparison of the study groups

Pre-op MIS Standard Mean dif ferences p

n. 36 34 2 

Age 66.83 64.24 2.59 0.337

Males/ females 15/ 21 16/ 18 1/ 3 0.650

BMI 31.5 33.7 2.2 0.356

ASA    0.234

I  3  0 3 

II 22 21 1 

III  8  9 1 

IV  0  1 1 

VAS  7.97 7.53 0.44 0.253

SF-12 39.5 38.4 1.1 0.749

Harris 40.5 44.3 3.8 0.212

ASA: anesthet ic risk scale; VAS: pain assessment  scale; BMI: body mass index; MIS: minimally invasive surgery.  Stat ist ical comparison 

of values. A p value <0.05 was considered stat ist ically signi  cant ; p values between 0.05 and 0.1 were considered to indicate a 

certain stat ist ical t rend and a p value >0.1 was not  considered stat ist ically signi  cant .

Table 2 Evaluat ion of the results of the perioperat ive variables measured

 Perioperat ive period MIS Standard Mean dif ferences P

Incision, cm  7.8  13.7  5.9 

Durat ion, min  86.18  96.5 10.32 0.065

Hb before 137.47 136.3  1.16 0.729

Hb after 102.88 105.79  2.9 0.34

Transfusion   1.03   0.85  0.18 0.696

VAS on admission   2   2.1  0.1 0.362

RHB crutches   4.7   4.8  0.1 0.821

Length hospital stay   9.47  12.06  2.59 0.084

Dest inat ion on discharge    0.572

Home  31  29  2 

Rehab center   5   5  0 

Hb: hemoglobin; MIS: minimally invasive surgery; RHB: rehabilitat ion, day when pat ient  started walking with crutches. A p value 

<0.05 was considered stat ist ically signi  cant ; p values between 0.05 and 0.1 was considered to show a certain stat ist ical t rend and 

p>0.1 was not  considered stat ist ically signi  cant .

Table 3 Pain evaluat ion and quality of life test  

at  6 months

 MIS Standard Mean  P

   dif ferences 

VAS  0.84  0.62 0.22 0.35

SF-12 20.03 16.79 3.24 0.015

Harris 87.24 91.71 4.47 0.064

MIS: minimally invasive surgery. A p value <0.05 was 

considered stat ist ically signi  cant ; p values between 0.05 

and 0.1 was considered to show a certain stat ist ical t rend 

and p>0.1 was not  considered stat ist ically signi  cant .
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displaced int raoperat ive fractures and 2 periprosthet ic 
fractures. Osteosynthesis was required in only one case 
(cerclage wiring was used). In turn, in group B (standard 
surgery) 14.7% of subj ects presented with complicat ions: 2 
wound infect ions that  resolved with ant ibiot ic therapy, 1 
case of dislocat ion, 1 periprosthet ic fracture and 1 case of 
sciat ic nerve neuroapraxia that  resolved unevent fully.

Discussion

The int roduct ion of minimally invasive surgical techniques 
has been bene  cial for hip arthroplasty as new inst ruments 
have been developed to opt imize implant  placement  and 
OR t ime and soft  t issue t rauma have been reduced in the 
hope of decreasing recovery t imes and the number of 
infect ions.4,17 Apart  for it s obvious cosmet ic bene  ts, it  
remains to be shown that  the technique is actually superior 
than the t radit ional approach, which has allowed surgeons 
to score count less successes up to now.

Although our study sample is small,  group randomizat ion 
and the similarit ies between the groups allowed us to obtain 
stat ist ically signi  cant  results.9,18

The analysis of the data cont radicts claims that  the MIS 
technique allows for less blood loss15,17.  The greater blood 

Table 5 Complicat ions

Postoperat ive period MIS Standard p

Complicat ions 22.8% 14.7% 0.322

Wound infect ion  1  2 

Dislocat ion  2  1 

Periprosthet ic fractures  4  1 

Sciat ic neuroapraxia  0  1 

MIS: minimally invasive surgery. A p value <0.05 was 

considered stat ist ically signi  cant ; p values between 0.05 

and 0.1 was considered to show a certain stat ist ical t rend 

and p>0.1 was not  considered stat ist ically signi  cant .

Table 4 Radiologic assessment  of acetabular cup 

and femoral stem placement

Postoperat ive period MIS Standard p

Cup 44° 47° 0.98

<55° 34 (94.1%) 32 (93.5%) 

>55°  2 (5.9%)  2 (6.5%) 

Stem   0.018

Neut ral 23 (63,9%) 31 (91.2%) 

Varus 10 (27.8%)  2 (5.9%) 

Valgus  3 (8.3%)  1 (2.9%) 

MIS: minimally invasive surgery. A p value <0.05 was 

considered stat ist ically signi  cant ; p values between 0.05 

and 0.1 was considered to show a certain stat ist ical t rend 

and p>0.1 was not  considered stat ist ically signi  cant .

loss associated with this technique is, in our view, derived 
from the greater dif   culty to cont rol bleeding when the 
  eld of view is reduced. Paradoxically, in subsequent  follow-
up sessions, pat ients were more sat is  ed with the t radit ional 
technique, although presumably comfort -related results of 
both techniques will eventually stand within the same 
range. We have not  found a real and obj ect ive reduct ion of 
postoperat ive pain with this technique, rehabilitat ion 
progressed similarly with both techniques. Demand for 
social assistance in the form of recovery centers is a factor 
that  also stands in the way of improving length of 
hospitalizat ion rates in our environment .

The results obtained in our study do not  show advantages. 
In our view, the meager improvement  in terms of OR t ime 
and length of hospital stay, even if  compounded with the 
cosmet ic bene  ts ment ioned, does not  j ust ify widespread 
use of this technique. On the cont rary, use of this technique 
tends to improve the number of malposit ioned stems and it  
produces discomfort  to the surgeon due to poor visualizat ion 
as well as soft  t issue tension.19

The periprosthet ic fractures that  occurred in our study, 
most ly calcar cracks, resulted from the design of the 
implant  (metaphyseal   l l ing) and the technique, especially 
at  the beginning of the learning curve. The instances of 
dislocat ion were not  considered because of the small size of 
the sample.

In short , both techniques produce similar results; they 
are both safe and reproducible. However, we relieve that  
the MIS technique requires a long learning curve and should 
be pract ised by surgeons specialized in hip replacement . 
We believe that  these results do not  warrant  widespread 
use of this technique. In line with other authors, we quest ion 
the alleged bene  ts of this surgical method.2,20,21

In spite of our conclusions, pract ice of MIS surgery had 
been an incent ive for us since it  has led us to perfect  our 
surgical skills in an at tempt  to use increasingly reduced 
approaches. We think that  with careful pat ient  select ion, 
MIS can be a valuable technique.

To conclude, more long-term studies will have to be 
made, perhaps with larger populat ion samples, in order to 
determine the validity of MIS surgery. Nevertheless, we do 
not  for the t ime being think it  can be a subst itute for the 
safety and good results allowed by the standard approach.
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