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Abstract
The surgical management of periprosthetic hip joint infections can be 

very demanding. 20 patients (22 joints) suffering from periprosthetic hip 
joint infections have been treated by means of a new transfemoral approach 
at the site of a two-stage procedure. There were eight female and 12 male 
patients at a mean age of 71.4 [54-86] years. Prosthesis reimplantation was 
performed in 17 patients (18 cases). At a mean follow-up of 43 [24-85] 
months 16/17 (94%) of the cases that underwent prosthesis reimplantation 
were free of any local or systemic infection signs. There was no case of a 
stem subsidence. All osteotomies showed a complete osseous consolidation 
three to six months after the first stage. The present technique has 
demonstrated very promising results at a high infection eradication rate. 

Keywords: Periprosthetic joint infection; Hip infection; Transfemoral 
approach; Femoral osteotomy

Introduction
Femoral stem revision can be challenging at the site of septic total hip 

arthroplasty (THA) revision, especially when well osseointegrated cementless 
stems, well-cemented stems, bone defects or large osteolytic areas are present. 
A sole revision through an endofemoral approach might lead to the emergence 
of fractures, incomplete cement removal or insufficient debridement [1-6].

To manage this problem, extensile surgical approaches have been 
described. The transfemoral approach, initially described by Wagner [1], 
and further modified by other authors [2-3] or the extended trochanteric 
osteotomy [4-6] allow for a good exposure of the femoral canal and removal 
of the prosthesis. However, these procedures might be still accompanied by 
intra- and postoperative complications, such as intraoperative fractures or 
incomplete osseous consolidation of the osteotomized bone flap [1-6].

Here, we would like to report on our experience with a new modified 
transfemoral approach at the site of septic THA revisions.

Materials-Methods
Between January 2017 and December 2021, a total of 67 consecutive 

patients with late hip PJIs have been treated in our department by means 
of a two-stage procedure. In 20 of these 67 cases (30%), a transfemoral 
approach was utilized for removal of the femoral stem. Indications for the 
transfemoral approach were 1) well-fixed cementless stems that could not 
be removed endofemoral, 2) cemented stems with large osteolyses and 
hence higher risk of an intraoperative fracture during cement removal and 
osteolyses debridement, and 3) cemented stems with a well-fixed cement 
mantle, especially in the distal part, that could not be completely removed 



Anagnostakos K and Sahan I, et al., J Ortho Sports Med 2025
DOI:10.26502/josm.511500236

Citation:	Konstantinos Anagnostakos, Ismail Sahan. A Modified Transfemoral Approach at the Site of Septic Total Hip Arthroplasty Revisions. 
Journal of Orthopedics and Sports Medicine. 7 (2025): 516-526.

Volume 7 • Issue 4 517 

through an endofemoral approach without increasing the risk 
of an intraoperative fracture.

As previously described [7], all patients were treated 
according to an identical algorithm. The infection was 
defined by the criteria of the Musculoskeletal Infection 
Society (MSIS) [8]. Preoperatively, a joint aspiration was 
performed to differentiate between aseptic from septic 
prosthesis loosening, except for patients who had confirmed 
hematogenous infections by positive blood cultures or those 
who came with systemic sepsis signs and were immediately 
operated. A further exemption regarded patients who had 
fistulas. In these cases, we preferred to take directly tissue 
samples during surgery. If the joint aspiration revealed 
negative microbiological findings, but clinical, laboratory 
and/or radiological findings were still highly suspicious for 
the presence of an infection, an arthroscopic or open biopsy 
was performed prior to the prosthesis revision.

All cases were treated by a two-stage procedure. In the 
first surgery, all prosthetic components including cement 
were removed, and all infected, necrotic or ischemic tissue 
layers were debrided. A pulsatile lavage with at least 5l 
Ringer solution was always performed. Tissue samples from 
at least five different locations along with joint fluid were 
taken and sent for further microbiological and histological 
examination. Until 2018, all samples were cultured over seven 
days. Since 2019, the culture period was extended to 14 days 
because some bacteria can be only detected after prolonged 
culture [9]. Regarding the histological findings, all samples 
were classified in accordance with the system of Krenn and 
Morawietz [10]. For cases with negative culture but positive 
histological findings, the samples were further investigated 
by means of a broad-range 16S rRNA polymerase chain 
reaction.

Transfemoral approach - surgical technique
The technique is described based on the intraoperatively 

taken photos of patient no. 16.

All patients were placed in lateral position (Figure 1A). 
Under fluoroscopic control, the length of the skin incision 
was determined (Figure 1B). After transection of the skin 
and subcutis, the fascia lata was split in line with the skin 
incision. A standard transgluteal approach according to Bauer 
was utilized (Figure 1C).

After capsulotomy and stem dislocation, the leg was 
placed into the four position. The cone region was debrided, 
and the cement around the proximal part of the stem could 
be removed by thin osteotomes. A universal extractor was 
routinely used for stem removal, which usually occurred 
easily in the cemented cases (Figure 2A).

 

Figure 1: A: Patient lying in lateral position; B: Determination of 
the skin incision length.; C: Transgluteal approach, capsulotomy 
and exposure of the prosthesis head. 

 

Figure 2: A: Removal of the stem with a universal extractor.; 
B: Identification of the proximal dorsal border of the M. vastus 
lateralis at its insertion, immediately anterior to the tendon of the M. 
gluteus maximus,; C: Medial retraction of the M. vastus lateralis by 
Hohmann retractors.; D: Determination of the length of the femur 
osteotomy.

Following stem removal, the leg was placed back to the 
original position. Then, the proximal dorsal border of the M. 
vastus lateralis was identified at its origin on the Tuberculum 
innominatum, immediately anterior to the tendon of the M. 
gluteus maximus (Figure 2B). Using a diathermy knife, the 
dorsal border of the M. vastus lateralis was detached from 
the lateral intermuscular septum until distally. Perforated 
vessels were identified and ligated. Then, the musculature 
was retracted anteriorly with a rasparatory, and Hohmann 
elevators were inserted for medial retraction (Figure 
2C). Under fluoroscopic control, the length of the femur 
osteotomy was determined. The femur osteotomy should end 
immediately below the distal part of the cement or the stem 
tip (Figure 2D).

For the oscillating osteotomy, a blade sized 35x10x0.8mm 
(Fa. SMS medipool AG, Friedrichstal, Germany) was used 
(Figure 3A). The dorsal border of the osteotomy was the 
Linea aspera. For prevention of an intraoperative fracture, the 
width of the osteotomy should not exceed one third of the 
femoral circumference. Special attention should be paid that 
the osteotomy occurs convergent to the femur level (Figure 
3B), which allows for an excellent re-adaptation of the bone 
flap later. After completion of the osteotomy, the femur could 
be carefully opened with a thin osteotome (Figure 3C). 
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Following exposure of the underlying cement mantle and/
or medullary canal, the debridement could be proceeded. After 
removal of all cement particles and thorough debridement 
of osteolytic areas (Figure 4A-D), a pulsatile lavage was 
performed.

A commercially available, gentamicin-loaded bead 
(Septopal®, Fa. ZimmerBiomet, Germany) was routinely 
inserted into the femur canal (Figure 5A-D) and two 
additional into the acetabulum cavity. We decided to perform 
a Girdlestone procedure instead of a spacer implantation 
in all cases in order to prevent any possible mechanical 
complications (especially femur fractures) that might 
occur if patients put partial or full weight-bearing onto the 
operated leg. The bone flap was then placed back after it had 
been thoroughly debrided from soft-tissues, periprosthetic 
membrane and cement particles. If the osteotomy had been 
done technically correct, no bone step was evident. The 
osteotomy was then secured by three non-absorbable sutures 
(Ethibond Excel 2-0, Fa. Ethicon) (Figure 6A-B). The M. 
vastus lateralis was reattached (Figure 6C), and the wound 
was closed in layers. X-rays of the operated region were 
routinely performed in the 5th postoperative day (Figure 6D). 
All technique steps are summarized in Figure 7.

Postoperative regimen
Postoperatively, an immediate systemic antibiotic therapy 

was started; either specific, if the causative organism was 
preoperatively known, or a calculated therapy with 1.5 g 
cefuroxime intravenously, if the causative organism was 
unknown, and adjusted, if necessary, during the further 
course. All patients received an antibiotic therapy over 6 
weeks, consisting of 3-4 weeks intravenously and 2-3 weeks 
orally. All patients were allowed to walk on crutches under 
no weight-bearing of the operated extremity.

Six weeks after the first procedure, the antibiotic therapy 
was paused for 7-10 days and the serum inflammation 

 

Figure 3: A: The used blade (35×10×0.8mm); B: It is extremely 
important to perform the osteotomy convergent to the femur level.; 
C: A thin osteotome is used for removal of the bone flap.

 

Figure 4: A-B: Intact bone flap after its removal – notice the 
convergent osteotomy level; C: The underlying cement mantle is 
exposed.; D: Removed cement, stem and prosthesis head.

 

Figure 5: A: The medullary canal and especially all osteolytic areas 
are thoroughly debrided and lavaged.; B: A gentamicin-loaded bead 
is placed into the femur.; C: The sutures are placed for the later 
secure of the osteotomy.; D: The osteotomized bone flap is also 
thoroughly debrided.

 
Figure 6: A: Placement of the bone flap – no bone step is evident 
if the osteotomy is technically done correct.; B: Secure with 3 non-
absorbable sutures.; C: Reattachment of the M. vastus lateralis – 
no signs of any damage of the muscle structure.; D: Postoperative 
X-rays of the right hip joint with the Girdlestone procedure – no 
dislocation of the osteotomy.
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parameters (C-reactive protein, blood cell count) controlled. 
If the laboratory parameters were normal, the prosthesis 
reimplantation was then planned, if the wound had healed and 
the general medical condition of the patient allowed for it. 
The type of implants used were chosen based on the amount 
of bone loss and quality. A joint aspiration was not routinely 
carried out prior to spacer explantation and prosthesis 
reimplantation, because literature data has demonstrated no 
benefit of such a measure [11-12]. 

At reimplantation, soft-tissue specimens were taken 
again and sent for microbiological and histopathological 
examination. At macroscopical presence of pus or other 
tissue signs that might have been suspicious for persistence 
of infection, the joint was debrided again and the beads 
only exchanged. All patients that underwent prosthesis 
reimplantation did not receive postoperatively any systemic 
antibiotic therapy.

As “persistence of infection” were defined those cases 
that showed an infection with the same pathogen organism 
as primarily identified. As “reinfection” were defined those 
cases that suffered from an infection with a different organism 
than primarily detected. “Treatment failure” was defined only 
by persistence of infection.

Radiological evaluation
The osteotomy site was considered to have been healed 

if callus was seen bridging the site in both the anterio-
posterior and lateral radiographs [5-6]. Vertical subsidence 

 
Figure 7: Two-stage procedure-transfemoral approach technique 
steps.

Patient Gender Age [years] Comorbidities
1 m 86 none
2 m 56 none
3 m 54 arterial hypertension, NIDDM
4 f 69 hypothyreosis, lung cancer, peripheral arterial obstructive diesease IIb
5* f 72 obesity, arterial hypertension, hypothyreosis, IDDM, atrial fibrillation
6 f 76 arterial hypertension, bronchial asthma, renal insufficiency, carotis stenosis
7 f 76 atrial fibrillation, hypothyreosis, colon cancer, aortic valve stenosis
8 m 56 arterial hypertension, ghout, NIDDM, coronary heart disease, generalised lymphadenopathy
9 f 65 obesity, arterial hypertension

10 m 82 none
11 f 82 arterial hypertension, COPD, atrial fibrillation, renal insufficiency
12 m 80 arterial hypertension, atrial fibrillation, gastric ulcer, pulmonal hypertension, hemicolectomy
13 m 77 NIDDM, renal insufficiency, myocardial infarction, arterial hypertension
14* m 54 heart insufficiency, renal dialysis, lung fibrosis, arterial hypertension, selective IgM deficiency
15 m 72 arterial hypertension
16 f 76 none
17 m 77 stroke, pacemaker, gastritis, coronary heart disease, arterial hypertension
18 m 85 arterial hypertension
19 f 75 NIDDM, arterial hypertension, hypothyreosis
20 m 58 arterial hypertension, ghout, NIDDM, morbid obesity 

*No. 5 and 14: bilateral cases; m: male; f: female; NIDDM: non insulin dependent diabetes mellitus; IDDM: insulin dependent diabetes mellitus; 
COPD: chronic obstructive pulmonary disease.

Table 1: Demographic data and comorbidities of the 20 patients who were treated with the modified transfemoral approach.
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of the femoral component was measured as the change in the 
distance from the inferior margin of the component neck to 
the most proximal point on the lesser trochanter and from 
the proximal lateral end of the component body to the tip of 
the greater trochanter [13-15]. Significant subsidence was 
defined as being >5 mm [16-17].

Results
There were eight female and 12 male patients at a mean 

age of 71.4 [54-86] years. One female and one male patient 
suffered from a bilateral hip PJI, respectively. Demographic 
data and comorbidities of the patients are summarized in 
Table 1.

The primary surgical procedure was a THA in 17 cases 
and a hemiarthroplasty in five cases (Figure 8).

The duration between the primary surgery and 
manifestation of the infection varied between 8 months 
and 14 years. The preoperative examination of the serum 
inflammation parameters showed clearly elevated values 
in the majority of the cases. Methicillin-susceptible and –
resistant S. epidermidis and S. aureus, respectively, were 
responsible for approximately half of the cases. In three 
cases the microbiological findings were negative at positive 
histopathological results. The histopathological examination 
revealed infectious membranes (type II and III) in 82% 
(18/22) cases. All data are summarized in Table 2.

First stage – between stages
The mean surgery time was 123 [78-209] minutes. No 

technical complications and especially no intraoperative 
fractures occurred during the first stage.

14 patients did not suffer from any complications at all 
between stages. One patient did not present for prosthesis 
reimplantation, and another one passed away due to 
pneumonia 3 weeks after the surgery. Two cases had to be 
surgically revised due to prolonged drain; in both cases the 
microbiological findings were negative. One patient suffered 
from a Covid-19 infection. In three cases, a proximal femur/ 

 

Figure 8: Example of a septic stem loosening with large osteolyses 
(patient no. 16).

Patient Prosthesis type CRP [mg/l] WBC count [/106] Causative organism Periprosthetic membrane type
1 cemented hemiarthroplasty 310 5,900 MRSA II
2 cementless THA 27 14,700 P. micra, S. capitis III
3 cementless THA 8.5 8,400 MRSE III
4 cemented THA 7.2 9,000 E. faecium I

5 (1) cementless THA 346 8,800 MSSA II
5 (2) cementless THA 84 6,500 MSSA II

6 cemented hemiarthroplasty 8.4 6,600 negative II
7 cemented hemiarthroplasty 57.9 5,400 negative III
8 cementless THA 13.1 5,500 P. micra II
9 cemented THA 26.4 9,800 F. magna, MSSE, E. coli II
10 hybrid THA 29.2 6,500 MRSE III
11 cementless THA 15.4 11,900 viridans streptococci II
12 cementless THA 128 6,700 MRSE II
13 cementless THA 43 8,800 Ps. aeruginosa III

14 (1) cementless THA 75.7 5,800 E. faecalis IV
14 (2) cementless THA 72.5 11,200 E. faecalis IV

15 cementless THA 14.8 7100 MSSA II
16 hybrid THA < 2 7,400 negative II
17 cementless hemiarthroplasty 117 7,300 MRSE IV
18 cemented hemiarthroplasty 8,3 11,400 MSSE, C. albicans II
19 cementless THA 109 21,800 K. pneumoniae II
20 cementless THA 51.1 13,400 S. capitis II

CRP: C-reactive protein; WBC: white blood cell; THA: total hip arthroplasty; MRSA: methicillin-resistant Staphylococcus aureus; MSSA: methicillin-
resistant Staphylococcus aureus; MRSE: methicillin-resistant Staphylococcus epidermidis: MSSE: methicillin-susceptible Staphylococcus 
epidermidis.

Table 2: Data about implant type, and preoperative laboratory information and microbiological findings.
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greater trochanter fracture was observed after dismissal of the 
patients, respectively. All fractures occurred because these 
patients put weight-bearing onto the operated extremity and 
fell. All information about the first stage and the complications 
between stages are summarized in Table 3.

Second stage
Prosthesis reimplantation was performed in 17 patients 

(18 cases). One patient decided to retain the Girdlestone 
situation as a definitive solution. At the time of the second 
stage, elevated serum inflammation parameters were evident 
in 5/18 cases (27%) (Table 4).

Intraoperatively, the beads could be completely removed 
through an endofemoral approach without having any 
difficulties. Based on the bone quality, presence of any 
osseous defects and occurrence of fractures, a cementless 
modular straight stem (Restoration® , Fa. Stryker, Duisburg, 
Germany) was used in 14 cases and a cemented proximal 
femur replacement stem (GMRS®, Fa. Stryker, Duisburg, 
Germany) in four cases, respectively. In the latter cases, the 
bone defects and the non-intact femoral isthmus would not 
have provided for a sufficient cementless fixation, therefore 
cemented implants were solely chosen. In all cases, Palacos 
R+G® (Fa. Heraeus Medical, Bad Homburg, Germany) was 
used. The abductor muscles were fixated onto the prosthesis 

through the fixation holes with non-absorbable sutures 
(Ethibond Excel 2-0, Fa. Ethicon). For the acetabulum, a 
press-fit cup (Tritanium®, Fa. Stryker, Duisburg, Germany) 
and an antiprotrusio cage combined with a cemented cup 
(Burch-Schneider cage, Fa. ZimmerBiomet, Freiburg i. 
Br., Germany) were implanted in eight cases, respectively, 
whereas a bipolar head (UHR®, Fa. Stryker, Duisburg, 
Germany) and a cemented constrained liner (Trident®, 
Fa. Stryker, Duisburg, Germany) were used in one case, 
respectively. Suction drains were routinely placed in all 
cases. The mean surgery time of the second stage was 162 
[84-319] minutes. Depending on the osteotomy length, the 
total length of the Restoration® stems used varied between 
225 and 295mm (9x 155mm, 5x 195mm with various length 
of cone bodies) (Figure 9). Postoperatively, all patients were 
allowed to put full weight-bearing onto the operated leg.

The microbiological findings of the intraoperatively taken 
tissue samples revealed positive findings in two cases. In 
both cases, the identified organisms were different to the ones 
primarily identified. The histological examination did not 
confirm the presence of an infectious membrane in all cases. 
Both cases were conservatively treated with antibiotic therapy 
for six weeks. In one of these cases, the infection persisted, 
and the patient was treated by means of a permanent resection 
arthroplasty.

Patient Surgery time first 
stage [min]

Osteotomy Length 
[mm]

Time period between 
stages [days]

Complications
between stages

1 98 87 82 none
2 173 97 72 none
3 100 75 48 none
4 96 113 14 none

5 (1) 133 130 unknown unclear
5 (2) 148 139 unknown unclear

6 78 60 58 none
7 107 137 90 none
8 147 117 57 none
9 106 101 97 none
10 102 102 70 none
11 186 181 95 Covid-19 infection
12 82 115 57 none
13 91 122 n.r. exitus due to pneumonia

14 (1) 111 130 91 2x revision due to prolonged drain; prox. femur fracture
14 (2) 117 108 216 prox. femur fracture

15 141 114 58 none
16 126 130 46 none
17 105 75 120 greater trochanter fracture
18 117 57 n.r. revision after 10 days due to prolonged drain
19 149 148 78 none
20 209 123 62 none

n.r.: not relevant 

Table 3: Data about the first stage of the treatment.
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Patient Preop. CRP
[mg/l]

Preop. WBC 
count [/106]

Surgery 
time [min] Implant type Microbiological 

findings Complications Follow-up
[months]

1 4.5 6,500 102 press-fit cup + modular 
stem negative none 73

2 5.2 9,100 138 press-fit cup + modular 
stem negative none 63

3 < 2.0 7,000 155 anti-protrusio cage + 
modular stem negative none 60

4 8.8 8,000 177 anti-protrusio cage + 
modular stem negative

intraop. Tr. major-fracture; 
prosthesis dislocation after 34 

months, closed reduction
49

5 (1) unclear unclear unclear unclear unclear unclear lost

5 (2) unclear unclear unclear unclear unclear unclear lost

6 4.3 5,600 95 bipolar head + modular 
stem negative peroneal lesion 43

7 34.1 6,000 188 anti-protrusio cage + 
modular stem E. faecalis cardiopulmonal 

decompensation 42

8 2.3 5,000 186 press-fit cup + modular 
stem negative none 31

9 2.5 8,500 189 anti-protrusio cage + 
modular stem MRSE

reinfection (MRSE, C. koseri/
diversus, C. albicans), 
permanent resection 

arthroplasty

27

10 7.9 5,400 84 press-fit cup + modular 
stem negative none 26

11 10.0 7,600 238 anti-protrusio cage + 
modular stem negative pulmonary decompensation 

with pneumothorax right 24

12 5.6 8,700 124 press-fit cup + modular 
stem negative none 21

13 n.r. n.r. n.r. n.r. n.r. n.r. exitus

14 (1) 92.9 6,000 165
anti-protrusio cage 
+ proximal femur 

replacement
negative pneumonia 19

14 (2) 58.1 6,300 198
anti-protrusio cage 
+ proximal femur 

replacement
negative none 15

15 < 2 7,700 121 press-fit cup + modular 
stem negative none 16

16 < 2 13,100 122 press-fit cup + modular 
stem negative none 15

17 8 4,500 176
cemented constrained 
liner + proximal femur 

replacement
negative exitus due to pneumonia after 

5 months 5

18 n.r. n.r. n.r. permanent Girdlestone n.r. n.r. 13

19 12.2 11,000 140 press-fit cup + modular 
stem negative none 13

20 26,5 9,200 319
anti-protrusio cage 
+ proximal femur 

replacement
negative

intraop. prox. femur fracture; 
early infection with MRSE, 

one-stage treatment
12

Table 4: Data about the second stage.
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Postoperative complications included pulmonal/ 
cardiopulmonary problems in four cases. One of these 
patients passed away due to a pneumonia five months after 
the second stage. One patient suffered from a peroneal lesion. 
In another case, a fracture of the greater trochanter occurred 
intraoperatively. The same patient suffered from a prosthesis 
dislocation after 34 months, which was treated conservatively 
by closed reduction.

At a mean follow-up of 43 [24-85] months 16/17 (94%) of 
the cases that underwent prosthesis reimplantation were free 
of any local or systemic infection signs. There was no case 
of a stem subsidence. All osteotomies showed a complete 
osseous consolidation after three to six months (Figure 9). 

Discussion
The surgical treatment of hip PJIs can be challenging. The 

orthopedic surgeon is confronted with the dilemma to choose 
the most appropriate surgical approach that provides the best 
exposure and eases the surgical debridement even in difficult 
to achieve areas, but on the other side does not increase the 
morbidity and complications’ rate. Various trochanteric-, 
extended trochanteric osteotomies and transfemoral 
approaches have been described over the years at the site of 
aseptic THA revision surgeries with excellent results [1,3-
6,18-22]. However, differences in the surgical technique, 
osteotomy fixation principles and technical factors frequently 
make a direct comparison of the studies difficult.

Literature data about transfemoral approaches at the site 
of hip PJI are scarce and demonstrate varying results [2, 23-
29]. The osseous union rate varies from 87% [27] to 100% 
[25-26], whereas the infection eradication rate varies from 
77% [25] to 97% [27]. The subsidence rate of the femoral 
stems is up to 15% [25]. Mechanical complications including 
femoral fractures and prosthesis dislocations are also present 
in strongly varying rates (fracture rate between 1.3% [2] and 
23% [25]; dislocation rate between 4% [27] and 30% [25]). 

Based on these facts and the known surgical techniques, 
we developed a novel modified approach that provides several 
advantages compared with the present techniques. Similar 
to the ETO and in contrast to the Wagner approach, the M. 

vastus lateralis remains macroscopically intact in its whole 
structure with the present technique. The sole osteotomy 
of the femoral shaft and not of the greater trochanter offers 
greater advantages regarding the postoperative mobilization 
after both stages. With an intact greater trochanter, the 
patients do not have any limitation between stages regarding 
the range motion since there exists no danger of dislocation 
of the greater trochanter. After the second procedure, the 
patient is allowed to put full weight-bearing on the operated 
leg and has a low risk of a Trendelenburg limping. Any 
mechanical complications such as a fracture of the greater 
trochanter or a possible secondary dislocation independent on 
the fixation method used are thereby avoided. Similar to the 
ETO, the osteotomy width should not exceed 1/3 of the femur 
circumference. This width allows not only for an excellent 
visualization of the cementless stem or the cement mantle, 
but also for a thorough debridement of the femoral canal. 

The performance of the osteotomy under complete 
visualization is a premise for a good re-adaptation of the 
bone flap and guarantee of the later osseous integration. 
Since approximately only 1/3 of the femur circumference is 
exposed, no worries about the medial retraction of the vastus 
lateralis with regard to vascularization and innervation are 
present. If done correctly, the muscle can be re-attached 
tension-free and with no structural damage. Concerns might 
be raised that the detachment of the surrounding soft-tissues 
from the bone flap might lead to a damaged and decreased 
vascularization, which might negatively affect the bone union 
or even promote the emergence of a sequester. Our results 
do not support this concern since all osteotomies healed 
completely. Literature data have demonstrated that free, 
non-vascularised bone grafts can heal at the site of oncologic 
[30,31], infectious [32,33] or post-infectious cases [34] based 
on different mechanisms and pathways of cell migration, 
-adhesion, and -proliferation, angiogenesis, and osteogenesis 
[35-38]. Last but not least, the use of a small and thin blade 
allows for an osteotomy with no destruction of the femur, 
easy opening with a chissel and no danger of an iatrogenic 
fracture distal to the end of the osteotomy, which otherwise 
has to be secured with a cerclage prior to the osteotomy, as 
described by other authors [2].

The use of non-absorbable sutures is sufficient for secure 
of the bone flap in the osteotomy bed until the osseointegration 
has been completed, since the single placement by hand 
demonstrates a perfect sit with no bone step, if the osteotomy 
has been done technically correct. The use of non-absorbable 
sutures has shown promising results at the site of aseptic 
revisions THA. Kuruvalli et al were the first to demonstrate 
that the use of sutures instead of cerclages is sufficient 
enough to secure an extended trochanteric osteotomy with 
no negative impact on the bone healing [21]. Moreover, this 
is also of advantage from an infectiological point of view. 

 

Figure 9: A-B: Postoperative radiographs of the right hip joint 
after prosthesis reimplantation; C-E: Six months later, the femur 
osteotomy is completely healed with no pseudarthrosis evidence.
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Janz et al. showed that femoral cerclages, implanted during 
the explantation procedure, pose a risk factor for bacterial 
colonization and persistence during septic two-stage THA 
revision [29].

Literature data are not consistent whether the osteotomized 
femur has to be reopened at the second procedure. Lim et al. 
did not reopen the bone flap in 23 cases and performed the 
stem reimplantation through an endofemoral approach, as in 
the present study [26]. Levine et al. [24] reopened the ETO 
in 12 of 23 cases but in 11 cases not [24]. Fink and Oremek 
reopened it routinely in 76 cases and could not notice any 
additional drawbacks with regard to the bone union [2]. Our 
technique does not neccessitate the re-opening of the femoral 
osteotomy at the second stage, which might be associated 
with prolonged surgery time, higher blood loss, possibility 
of femoral fracture and damage of the muscles/soft-tissues. 
Although the possibility of an additional debridement of this 
region is diminished, we believe that the aforementioned 
advantages outweigh this single disadvantage, especially 
when a meticulous debridement has been carried out at the 
first stage. The infection eradication rate of the present study 
with 94% confirms this thesis. 

At the site of a 2-stage septic procedure, the local antibiotic 
therapy is of great importance for the eradication of the PJI. 
It is known that the antibiotic elution from bone cement is 
a surface-dependent phenomenon [39], which means that 
the treatment with beads is superior to those when spacers 
are implanted from a pharmacokinetic point of view [39]. 
During the second stage, no difficulties were observed at the 
removal of the beads, which might have led to a re-opening 
of the osteotomized femur. A further advantage compared 
with the spacer treatment regards the theoretical lower risk 
of mechanical complications such as spacer dislocations or 
–fractures, especially when the patients are not compliant or 
able not to put weight-bearing onto the operated leg.

Compared with the mechanical complications rates from 
other studies, we could observe such complications in a very 
low rate in our collective. Following the first stage, femoral 
fractures were seen in two patients. After the second stage, 
fracture of the greater trochanter occurred intraoperatively 
in one case. The same patient suffered from a prosthesis 
dislocation after 34 months, which was treated conservatively 
by closed reduction. These rates are below those reported in 
literature [23-29]. 

The present technique has theoretically also some 
disadvantages (as every surgical technique). If not done 
correctly, the use of sutures might not provide for a stable 
fixation of the osteotomized femur, hence leading to a possible 
dislocation or pseudarthrosis or even fracture if the patient is 
not compliant. Moreover, the preparation with osteotomes in 
the area of the greater trochanter might lead to intraoperative 

fractures. Although we did not observe any of these theoretical 
disadvantages in our collective, we cannot exclude that 
these might occur especially within the early learning curve. 
Anecdotally, this technique has been meanwhile used in more 
than 50 septic cases, and the mechanical complication rate 
has been remained extremely low. 

The present study has some limitations. The study is 
retrospective, and this might be associated with all known 
drawbacks of this study design. Our work reports on a 
relatively small number of patients, who have been treated 
with the present technique. No functional joint score was 
determined however, this was not the primary aim of the 
study. On the other side, all patients have been treated with 
the same protocol. The length of the follow-up is certainly a 
strength of the study, especially the minimum of two years 
from an infectiological point of view.

Conclusions
The management of hip PJIs is a complex procedure 

which is frequently associated with increased morbidity and 
mortality rates. The choice of the most appropriate surgical 
approach is a premise for the further good functional outcome 
but also for the successful management of the infection itself. 
The present technique has demonstrated very promising 
results at a high infection eradication- and low mechanical 
complications rate. Great advantages of the present approach 
involve leaving the greater trochanter intact and the absence 
of metallic cerclages, which might be of benefit at the site of 
an active/persistent infection.
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