
The evidence base



7A* ODEP rating
MiniHip™ is one of the only stems on the market 
offering true bone conservation with secure 
metaphyseal fixation and anatomical restoration. 

More than 35,000 implantations worldwide and many 
scientific publications supporting the performance of 
this system.

7A* ODEP 
rating



1.	Physiological bone loading distribution

Title	 Load transfer into the proximal femur: are short stems more advantageous with 
respect to the mechanical environment?

Authors	 Simpson D, Yeoman M, Lowry C, Cizinauskas A, Vincent G, Jerosch J, Collins S
Publication	 ISB Congress, 2011

Methods	 Finite element models of two implants, MiniHip™ and a conventionally loaded HA 
coated hip stem, were used to simulate bone remodelling under physiological load 
condition (45% gait).

Results	 The correctly sized MiniHip™ transferred 
		  considerably more load into the proximal
		  femur, and resulted in nearly twice the 
		  medial cortical strain, compared to the 
		  long stem.

Conclusion  	 The short-stem implant may offer less mechanical disturbance on the femur, causing less bone 
loss in most zones and even inducing bone ingrowth in the lateral/distal region. Short stem 
implants may have the potential to be more bone conserving compared to conventional stems, 
and to minimise periprosthetic bone loss when correctly sized and implanted.
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2.	Lower risk of increasing CCD angle and reducing offset

Title	 Reproduction of the anatomy (offset, CCD and leg length) with a modern short stem hip 
design - a radiological study

Authors	 Jerosch J, Grasselli C, Kothny PC, Litzkow D, Hennecke T
Publication	 Zeitschrift für Orthopädie und Unfallchirurgie, 2012

Methods	 In this prospective radiological study, 250 consecutive hips with osteoarthritis were included, 
129 females and 117 males. The patients were operated on by five different surgeons with 
MiniHip™. Different anatomic parameters of the hip were documented using pre-operative and 
post-operative X-rays. All measurements were performed by an independent examiner.

Results	 Offset changed +0.28cm ±0.45cm after surgery, small decrease of -0.51° ±4.10° in the CCD 
angle and leg length increased by 0.09cm ±0.34cm. No difference between male and female 
patients.

	
Conclusion 	 The results showed that with MiniHip™ it was 

possible to reconstruct the individual geometry 
of the hip. The tendency of increasing the CCD 
and decreasing the offset seems not to be 
demonstrated.
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3.	Suitability for treating hip avascular necrosis

Title	 Is there an indication for a partial neck-preserving short stem (MiniHip™) in patients with 
avascular necrosis of the femoral head?

Authors	 Jerosch J, Grasselli C, Kothny C
Publication	 Deutscher Ärzte-Verlag, 2014

Methods	 In a prospective study design a total of 186 patients with a partial neck preserving stem 
(MiniHip™) were evaluated. There was a subgroup of 18 patients who suffered from 
secondary osteoarthritis due to avascular necrosis (AVN).

Results	 Oxford Hip Scores (OHS) showed significant improvement comparing pre-operative 
and post-operative values. There was no early aseptic loosening in the AVN group, no 
radiological abnormalities, especially no bone loss in Gruen zones 6 and 7 and no cortical 
reaction on the lateral femur.

Conclusions 	 MiniHip™ seems to be a suitable stem for patients with secondary osteoarthritis due to AVN.
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4.	MiniHip™ through a direct anterior approach

Title	 Total hip arthroplasty by the direct anterior approach using a neck preserving prosthesis – a 
learning curve

Authors	 Khemka A, Mograby O, Lord SJ, Doyle Z, Al Muderis M.
Publication	 16th EFORT Congress, 2015

Method	 150 cases implanted in a single surgeon series with MiniHip™ and Trinity™. The cohort was 
further sub divided into 2 groups, 75 patients in each based on recruitment order. Outcomes 
assessments were collected including operative details, clinical (OHS and SF-36) and 
radiological evaluation. 

Results	 Improvement in OHS and SF-36 of 26 and 29 points respectively.

Group 1 
(First 75 Cases)

Group 2 
(second 75 cases)

Total

Intra-operative fracture 5 1 6
Peri-prosthetic fracture 1 0 1
Subsidence 1 0 1
Dislocation 1 0 1
Trochanteric bursitis 1 1 2
Anterior thigh numbness 8 4 12

Conclusion	 We propose that using MiniHip™ utilising the direct anterior approach is safe, reproducible and 
a reliable treatment for active patients. However, a learning curve interrelated with the implant 
design and surgical approach is recommended.



5.	MiniHip™ compared to conventional hip and resurfacing

Title	 Which prosthetic system restores hip biomechanics more effectively? 
Authors	 Buttaro M, Nally F, Diaz F, Stagnaro J, Rossi L, Isidoror Slullitel P
Publication	 Current Orthopaedic Practice, 2015

Method	 124 patients with a mean age of 52 years (range: 26-65 years) operated through a 
posterolateral approach, with either MiniHip™, conventional cementless THA or resurfacing. 
Offset and leg length were measured compared to contralateral leg in the 3 groups.

Results

Group 1 Group 2 Group 3

Stem MiniHip™ Conventional THA Resurfacing
Number of patients 36 46 42
Offset (mm) 3.5 1.7 -3.9
Length discrepancy up to ±5mm 94.4% 86.9% 67.3%

		
Conclusion	 Restoration of the centre of rotation was equally precise with the three analysed systems. The 

leg shortening in the resurfacing group can be attributed to the inability to increase leg length. 
Whilst statistical differences in offset were seen it is unclear if this has any clinical significance. 
MiniHip ™ restored leg length with more precision than the competitor cementless stem or 
resurfacing.



6.	MiniHip™ versus resurfacing in surgery time and outcomes 

Title	 Comparison of patient-reported outcomes from partial neck preserving, short-
stem arthroplasty and resurfacing arthroplasty in younger osteoarthritis patients: a 
matched-cohort study

Authors	 Dettmer M, Pourmoghaddam A, Kreuzer S
Publication	 Advances in Orthopaedics, 2015

Method	 125 patients received either MiniHip™ (n=73) or resurfacing (n=52). Surgery times 
were monitored and Hip Disability and Osteoarthritis Outcome Score (HOOS).

Results	 Both groups showed a significant increase all HOOS subscales. 

MiniHip™ Resurfacing

Surgery time (min) 62.5 ± 14.8 104.4 ± 17.8
Length of follow up (days) 495 ± 281 1422 ± 739

Conclusion	 The neck-preserving MiniHip™ may be preferable to resurfacing due to the less 
challenging surgery and similar outcomes. 



7.	DEXA results at 12 months 

Title	 Periprosthetic bone density changes after MiniHip™ cementless femoral short stem: 
one-year results of dual-energy X-ray absorptiometry study

Authors	 Ercan A, Sokkar S, Schmid G, Filler T,  Abdelkafy A, Jerosch J 
Publication	 SICOT Journal, 2016

Method	 MiniHip™ was implanted in 62 patients. The age range of the patients who underwent 
treatment was 25-78 years. Periprosthetic bone density was determined within two 
weeks post-operatively, and after three, six, and twelve months utilising a DEXA scan.

Results						      This figure shows the periprosthetic bone density 
change six 				   versus twelve months post-operatively.

							       An increase in bone density was recorded both 		
					     proximally in the Gruen zones 1 and 7 and distally in 		
					     zones 3-5.

		

Conclusion	 MiniHip™ DEXA results are promising and comparable to good results of the other 
representatives of the femoral neck partially-sustaining short stem prostheses, with a 
lower proximal bone density reduction.

Results

A decrease in bone density after three months in all Gruen
zones was detected (Table 3). Comparing the postoperative
DEXA values (baseline) with those at three, six, and twelve
months, results showed a drop in Gruen zones 1, 2, 4, and 7,
respectively, which were statistically significant (Table 4).
After twelve months, the changes in the previously mentioned
Gruen zones remained significant, when compared to the base-
line. Comparing the DEXA values at three months with those
at six months showed significant increase in bone density,
detected in Gruen zone 3. The same occurred when comparing
DEXA values at six months with those at twelve months.

Comparing bone density after six months with the bone
density after twelve months (Figure 4), a recovery trend was
recognizable in some areas. An increase in bone density was
recorded both proximally in the Gruen zones 1 and 7 and

distally in zones 3–5. Only in the corresponding Gruen zones
2 and 6, a slight decrease was seen. All these changes were not
statistically significant.

Comparative measurements with the lumbar spine and
despite the decrease in bone density, no statistically significant
differences were obtained.

Correlation analysis depicts a weak correlation between the
stem size and the BMD change in Gruen zone 7 (r = �0.213)
without significance. A low-to-medium correlation as shown in
Gruen zone 1 with significant correlation coefficient
(r = �0.305) (Figure 5) was noticed.

The average femoral offset was 40.5 mm. The frequency of
femoral offsets among patients is shown in Figure 6. The cor-
relation analysis showed no significance.

The average projected CCD angle after the implantation of
MiniHipTM was 128.8�. The correlation analysis showed a cor-
relation coefficient r of �0.333. However, weak significant
correlation between postoperative CCD angle and the bone
density change in Gruen zone 1 after one year was observed.
Also weak correlation was found for Gruen zone 7
(r = �0.131) (Figure 7).

The mean T-score at the lumbar spine among patients was
0.005. The correlation analysis showed no significance either
for Gruen zone 1 or for Gruen zone 7.

In order to find out more predictors a covariance for all
Gruen zones was carried out separately. The following vari-
ables were tested: Gender, side, preoperative diagnoses, CCD
subgroups as well as subgroup pairings (Table 5). None of
the above variables showed a significant difference in bone loss
in the individual subgroups in the Gruen zones 1–7.

Discussion

The most noteworthy finding in the current study was that
periprosthetic bone resorption is a multifactorial process where
stem size, CCD angle, and patient-specific variables such as
the T-score have impact on the periprosthetic bone remodeling.
In particular, this applies to Gruen zone 1.

Table 3. Percentage of bone density changes at three, six, and twelve months postoperatively.

Gruen zones 1 (%) 2 (%) 3 (%) 4 (%) 5 (%) 6 (%) 7 (%)

Three months �10.05 �12.37 �3.97 �6.90 �2.37 �0.81 �10.05
Six months �12.69 �13.20 �0.86 �8.30 �3.16 +2.54 �13.87
Twelve months �8.37 �14.59 +0.82 �6.69 �3.03 �0.41 �11.48

Table 4. Comparison between postoperative DEXAvalues and those at three, six, and twelve months and comparing values at three, six, and
twelve months with each other.

Gruen zone (p < 0.05) 1 2 3 4 5 6 7

Postoperative vs. three months + + � + � � +
Postoperative vs. six months + + � + � � +
Postoperative vs. twelve months + + � + � � +
Three months vs. six months � � + � � � �
Three months vs. twelve months � � + � � � �
Six months vs. twelve months � � � � � � �

+ = Significance; � = Not significant.

Figure 4. Periprosthetic bone density change six versus twelve
months postoperatively.

4 A. Ercan et al.: SICOT J 2016, 2, 40



8.	Primary stability of MiniHip™ - A 2 year follow-up

Title	 Primary stability of a short bone-conserving femoral stem
Authors	 Ferguson R, Broomfield J, Malak T, Palmer A, Whitwell D, Kendrick B, Taylor A, Glyn-

Jones S 
Publication	 The Bone and Joint Journal, 2018 

Method	 A total of 53 patients were randomised to receive cementless THA with either a short 
femoral stem (MiniHip™, mean age - 52 years) or a conventional length femoral stem 
(MetaFix™, mean age - 53 years). Radiographs for RSA were taken post-operatively and 
at three, six, 12, 18, and 24 months.

Results

		
		  After one year, the mean subsidence of the head and tip for the MiniHip™ stem was 

0.16mm and 0.08mm respectively.

Conclusion	 This study demonstrates that the short femoral stem has a stable and predictable 
migration. The MetaFix™ subsidence is comparable to equivalent long stem cementless 
devices. The lower subsidence in the MiniHip™ stem suggests that the device is stable, 
supporting the intention that stability would be achieved through three-point fixation.

PRIMARY STABILITY OF A SHORT BONE-CONSERVING FEMORAL STEM 1153

VOL. 100-B, No. 9, SEPTEMBER 2018

the MiniHip stem, whilst a study of the Metha implant reported
a higher mean subsidence after a mean postoperative period of
2.7 years of 0.7 mm (SD 0.4).26 The collum femoris-preserving
(CFP) implant (Link Orthopaedics, Hamburg, Germany) also
belongs to the same group of partial neck-sparing short stem
implants; however, it has a collar which may affect migration.
Indeed, CFP stem mean subsidence at two years postoperatively
was reported as 0.05 mm (SD 0.06) in one study of 26 hips and
0.13 mm (SD 0.15) in a second study of 30 patients.27,28 The

CUT prosthesis (ESKA Implants, Lübeck, Germany),
meanwhile, has an ultra-short stem design and resulted in higher
median subsidence of 0.9 2mm at one year postoperatively.29

The MiniHip stem therefore compares well with other collarless
cementless short femoral stems.

The clinical outcome of the two stems was not found to be
different between groups, although our study was not
sufficiently powered to detect this. A recent report comparing
the performance-based outcomes of a taper fit short stem, of
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tip superoinferior migration. Standard error bars are displayed.
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9.	 MiniHip™ compared to another short stem

Title	 Four-year follow-up comparative study of implantation of a competitor stem and 
MiniHip™ short femoral cementless stems in total hip arthroplasty

Authors	 Lachowicz W, Bialecki J, Medina C, Cobo C, Vargas M, Berg K
Publication	 DKOU, 2018

Method	 The data from 130 patients with a mean age of 57 years was analysed. 129 patients 
(99.3%) were operated on with a minimally invasive anterior approach (DAA).

Results	
 

Conclusion	 The angular and vertical stem migration was significantly lower for MiniHip™ than 
the competitor stem. This study indicated a lower revision rate for MiniHip™ when 
compared to a competitor short femoral cementless stem.

Four-year Follow-up Comparative Study of Implantation of SMF and 
MINIHIP Short Femoral Cementless Stems in Total Hip Arthroplasty.

(*) Hospital Universitario de Torrevieja (TORREVIEJA / ALICANTE - SPAIN)
(**) Orthopaedic Clinic, SPSK im. A.Grucy (OTWOCK - POLAND)
(***) Hospital Universitario del Vinalopó (ELCHE - SPAIN)

Objectives:
In a four-year follow-up comparative study we are presenting clinical and radiological outcomes of an implantation of two cementless short femoral 
stems:MiniHip (Corin) and SMF (Smith&Nephew). Both are uncemented titanium stems shorter than conventional stems and can be implanted through a 
minimal invasive approach. In Feyen's and Shimmin's/Falez Classification(

1,2 MiniHip stem it is classified as Partial Collum with neck preserving osteotomy 
and SMF as Trocanter Harming (Fig.1) . Short-stem total hip arthroplasty should be a bone-conserving procedure and an alternative for the younger and 
more active patients.

Methods:
We have analized the data from a 130 patients (55 F, 75 M), the mean age was 57 years (range 31 – 82 y.o.). 59 left and 71 right hips were operated on.
Causes for operative treatment were 83 (64%) primary coxarthrosis , 31 (24%) avascular necrosis of the femoral head and 16 (12%) secondary coxarthrosis.
129 patients (99,3%) were operated on with a a minimal invasive anterior approach (DAA), one with (0.7%) postero-lateral.
The functional outcomes were analyzed on the basis of Harris Hip and WOMAC scores.

Results and Conclusion:
The evaluation of the radiographic outcomes were assessed for:
- malalignment: SMF seven cases (8%) and MiniHip one (2%)
- rotational (angular) stem migration :SMF 67 cases (79.7%), MiniHip: 11 (24%) 
  /P=0.0009/, (Tab.1, Fig. 4)
- vertical stem migration,SMF:65 cases (77%), MiniHip:15 (33%) /P=0.0395 (Tab. 2, Fig. 5)
- proximal femur neck osteolysis:SMF four cases (5%), MiniHip:0 (0% )
- distal femur cortical hypertrophy (stress shielding):SMF 33 cases (39%), MiniHip: five (11%)

Complications :
- intraoperative periprosthetic fractures:SMF 4 cases (7%), MiniHip : 4 (5%)
- superficial infection: SMF 2 cases (2%), MiniHip: 1 (2%)
- incidences of thigh pain: SMF 9 cases (11%) and MiniHip: 1 (2%)
- lateral femoral cutaneous nerve injury : SMF 11 cases (18%), MiniHip : 5 (11%)

Revision hip arthroplasty rate was 7.1% (6 cases) for SMF stem and 0% MiniHip.
Average Harris Hip Score at last follow-up was: MiniHip 94,77 (range 65-100, ±10,429),
SMF 96,53 (range 57-100, ±7,903),
Average WOMAC Score at last follow-up was:MiniHip 93,51 (range 67-100, ±10,042),
SMF 94,06 (range 64-100, ±9,015)

Conclusions:
- Both of the stems can be implanted using a minimal invasive approach
- Both of the stems can be replaced with the conventional hip implant if a revision hip arthroplasty is necessary.
- At the 4-year follow-up survivorship was 92.8% for SMF and 100% for MiniHip
- There are significant statistical differences in the radiological results, especially in the vertical (P=0.0395) and the rotational(P=0.0009) angular stem 
stability
- By reason of a high rate of vertical and rotational angular stem migration we decided to stop the implantation of SMF stem.

References:
1/ Feyen H, Shimmin AJ. Is the length of the femoral component important in primary total hip replacement? Bone Joint J. 2014;96-B(4):442-448.
2/ Falez F.; Casella F.; Papalia M.: Current Concepts, Classification,and Results in Short Stem Hip Arthroplasty; Orthopedics; March 2015, Vol.38, 
Nr. 3.
3/ Jerosch J. MiniHiP. In: Jerosch J, ed. Kurzschaftendoprothesen: Wo liegen die Unterschiede. Cologne, Germany:Deutscher Ärzte-Verlag; 
2013:164-166.
4/ Jerosch J. Differences between short stem prostheses. Orthopade. 2014; 43(8):783-796.
5/ Kothny Ch., Jerosch J., Kreuzer S.: Short- and Medium Term Results With a Cementless Metaphyseal Anchored Short Stem Hip Implant 
(MiniHip); Orthopaedic Proceedings; Vol.95-B, Issue SUPP_1501 Mar 2013 
6/ Burchard R., Braas S., Soost C., Graw J.A., Schmitt J.; Bone preserving level of osteotomy in short-stem total hip arthroplasty does not influence 
stress shielding dimensions – a comparing finite elements analysis; BMC Musculoskeletal Disorders (2017) 18:343

Wieslaw Lachowicz(*), Jerzy Bialecki(**), Carmen Medina(*), Clara Cobo(*), Maritere Vargas(*), Kay Berg(***) 

* ** ***

Fig.3 Feyen/Shimmin: MiniHip IIIa, 
SMF IIIb

Falez: MiniHip: Partial Collum 
with neck preserving
SMF Trocanter Harming 

Fig.1     MiniIHip Stem Fig.2     SMF Stem Fig.4 Case 1, F, 65 y.o., 
Angular SMF stem migration > 10°
A – Post op.
B – 16 Months post OP

Fig.5  Case 2, M, 68 y.o.  Vertical SMF stem migration 28 MM, Revision Hip 
Arthroplasty: A – post OP, B – 20 Months post OP, 
C – visualization of migration, D – post Revision Hip Arthroplasty

TAB 1. Unpaired t test results : Angular Stem Migration 

TAB 2. Unpaired t test results : Vertical Stem Migration 
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and SMF as Trocanter Harming (Fig.1) . Short-stem total hip arthroplasty should be a bone-conserving procedure and an alternative for the younger and 
more active patients.

Methods:
We have analized the data from a 130 patients (55 F, 75 M), the mean age was 57 years (range 31 – 82 y.o.). 59 left and 71 right hips were operated on.
Causes for operative treatment were 83 (64%) primary coxarthrosis , 31 (24%) avascular necrosis of the femoral head and 16 (12%) secondary coxarthrosis.
129 patients (99,3%) were operated on with a a minimal invasive anterior approach (DAA), one with (0.7%) postero-lateral.
The functional outcomes were analyzed on the basis of Harris Hip and WOMAC scores.

Results and Conclusion:
The evaluation of the radiographic outcomes were assessed for:
- malalignment: SMF seven cases (8%) and MiniHip one (2%)
- rotational (angular) stem migration :SMF 67 cases (79.7%), MiniHip: 11 (24%) 
  /P=0.0009/, (Tab.1, Fig. 4)
- vertical stem migration,SMF:65 cases (77%), MiniHip:15 (33%) /P=0.0395 (Tab. 2, Fig. 5)
- proximal femur neck osteolysis:SMF four cases (5%), MiniHip:0 (0% )
- distal femur cortical hypertrophy (stress shielding):SMF 33 cases (39%), MiniHip: five (11%)

Complications :
- intraoperative periprosthetic fractures:SMF 4 cases (7%), MiniHip : 4 (5%)
- superficial infection: SMF 2 cases (2%), MiniHip: 1 (2%)
- incidences of thigh pain: SMF 9 cases (11%) and MiniHip: 1 (2%)
- lateral femoral cutaneous nerve injury : SMF 11 cases (18%), MiniHip : 5 (11%)

Revision hip arthroplasty rate was 7.1% (6 cases) for SMF stem and 0% MiniHip.
Average Harris Hip Score at last follow-up was: MiniHip 94,77 (range 65-100, ±10,429),
SMF 96,53 (range 57-100, ±7,903),
Average WOMAC Score at last follow-up was:MiniHip 93,51 (range 67-100, ±10,042),
SMF 94,06 (range 64-100, ±9,015)

Conclusions:
- Both of the stems can be implanted using a minimal invasive approach
- Both of the stems can be replaced with the conventional hip implant if a revision hip arthroplasty is necessary.
- At the 4-year follow-up survivorship was 92.8% for SMF and 100% for MiniHip
- There are significant statistical differences in the radiological results, especially in the vertical (P=0.0395) and the rotational(P=0.0009) angular stem 
stability
- By reason of a high rate of vertical and rotational angular stem migration we decided to stop the implantation of SMF stem.
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Fig.3 Feyen/Shimmin: MiniHip IIIa, 
SMF IIIb

Falez: MiniHip: Partial Collum 
with neck preserving
SMF Trocanter Harming 

Fig.1     MiniIHip Stem Fig.2     SMF Stem Fig.4 Case 1, F, 65 y.o., 
Angular SMF stem migration > 10°
A – Post op.
B – 16 Months post OP

Fig.5  Case 2, M, 68 y.o.  Vertical SMF stem migration 28 MM, Revision Hip 
Arthroplasty: A – post OP, B – 20 Months post OP, 
C – visualization of migration, D – post Revision Hip Arthroplasty

TAB 1. Unpaired t test results : Angular Stem Migration 

TAB 2. Unpaired t test results : Vertical Stem Migration 

A B

A

B C D

•	 The survivorship at 4 year follow-
up was 92.8% for a competitor 
stem and 100% for MiniHip™.

 

•	 The distal femur cortical 
hypertrophy (stress shielding) 
occurred in 33 cases (39%) of the 
competitor stem, whereas only five 
cases (11%) of MiniHip™.



10.	 MiniHip™ 10 year data

Title	 Long-term results of an anatomically implanted hip arthroplasty with a short-stem prosthesis 
MiniHip™

Authors	 Von Engelhardt L, Breil-Wirth A, Kothny C, Seeger JB, Grasselli C, Jerosch J 
Publication	 World Journal of Orthopedics, 2018

Methods	 186 patients underwent hip arthroplasty with a partial neck preserving short stem (MiniHip™). 
The mean age at the time of surgery was 59.3 years (range 32 to 82 years). The Oxford Hip 
Score (OHS) and the HOOS were assessed pre-op and each year after surgery. The mean 
follow-up was 112.5 ± 8.2 months. 

Results						       		  One year after surgery, both the HOOS and  
							      OHS improved significantly from a mean of  
							      30 ± 8.3 to 91 ± 6.7 and from 18 ± 3.3 to  
							      44 ± 5.8 points respectively. After this initial  
							      improvement, the scorings stayed on the same 	
							      level.

							        

Conclusion	 This study revealed a convincing and lasting clinical outcome. The radiological findings 
suggest a physiological proximal load transfer with a reliable metaphyseal anchoring

		  and an excellent long-term stem survivorship, which is at least comparable to standard 
prostheses and other short stem concepts with a high rate of survival and low rate of revision.

a deep resection leads to an increased CCD angle and 
a smaller offset, whereas a high cut near to the head 
neck junction is used to reconstruct the low CCD angle 
of a varus hip (Figure 1). Intraoperatively, the landmark 
for the femoral cut is the piriformis fossa, which is easy 
to visualize when a minimally invasive approach is 
used. The cut is made parallel to the head neck junction 
and at 90° to the femoral neck. Then, the implant side 
is prepared by using different impactors of increasing 
size. The postoperative and rehabilitative treatment 
was started in all patients on the first postoperative 
day. Patients started weight-bearing as tolerated with 
two crutches for six weeks. If there were no contra-
indications, Ibuprofen was recommended for ten days 
as prophylaxis for heterotopic ossifications. 

The follow-up examinations were performed preop-
eratively and annually by two independent examiners. 
The preoperative and follow-up clinical evaluations 
included the Oxford Hip Score (OHS)[26], and the Hip 
Dysfunction Osteoarthritis and Outcome Score (HOOS)[27]. 
Both the HOOS and the OHS are validated and reliable 
scores used to assess the functional and symptomatic 
results after total hip arthroplasty[26,27]. First descriptive 
statistics were used to compare our data to the literature. 
To assess predictors such as sex, age, friction pairings, 
etc. which might influence the outcome scoring, we 
used a linear mixed model analysis. 

The X-ray assessments were performed preope-
ratively, postoperatively immediately after the initial 
mobilization and at the follow-up appointments. Stan-
dardized standing antero-posterior (AP) and lateral 
radiographs of the proximal femur were taken. To assess 
the bone remodeling around the prosthesis, radiographs 
were inspected within the Gruen zones for the presence 
of radiolucencies, bony hypertrophies or atrophies, 
reactive lines and pedestal formation according to the 
criteria by Engh et al[28]. A change of the stem position 
was investigated according to Morray by using the 
osteotomy as a bony reference[29]. A subsidence of the 
stem as a detectable pathology was documented for 
a position change of at least 2 mm. Ossifications were 
analyzed according to the Brooker classification[30]. All 
complications related to the prosthesis such as a septic 
or aseptic loosening, infection, subsidence, dislocation 
and all operative revision were documented.

Data analyses were reviewed and supported by a 
biomedical statistician. Analyses were performed with 
Excel Statistics software (Microsoft, Redmond, WA, 
United States) and SPSS Statistics software 22.0 (SPSS 
Inc., Chicago, IL, United States). 

RESULTS
Functional outcome
One year after surgery, both, the HOOS and OHS 
improved significantly from a mean of 30 ± 8.3 to 91 ± 
6.7 and from 18 ± 3.3 to 44 ± 5.8 points, P < 0.001, 
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respectively. After this initial improvement after one 
year, the scorings at the follow-up investigations two 
to ten years after the implantation stayed on the same 
level or showed only slight increases, which were not 
significant, P > 0.05 respectively (Figure 4). A further 
linear mixed model analysis revealed that there were no 
significant differences regarding sex, age, component 
sizes, etiology and friction pairings (P > 0.05).

Revisions and complications
The primary outcome measure was the stem revision 
for loosening as the failure endpoint of the stem. In 
our series, we noticed two cases with an aseptic stem 
loosening four and twelve months after surgery with a 
symptomatic subsidence of 12 and 15 mm (Figure 5). 
In these patients, a one-stage revision to a conventional 
stem was conducted. Thus, the survivorship for aseptic 
loosening at nine to ten years is 98.66% (147 of 149). 
Another patient had a symptomatic exostosis with a 
chronical bursitis and thigh pain. Besides the removal 
of the exostosis a revision of the stem was performed. 
One patient suffered a septic stem loosening with the 
detection of proprioni bacteria 20 mo postoperatively. 
Therefore, the overall survival for the stem with revision 
for any reason was 97.32% (145 of 149). Another 
important outcome measure was the number of cup 
revisions for any reason as the failure endpoint for the 
cup. In our series, we had one patient with an aseptic 
cup loosening four months postoperative. Another 
patient had a symptomatic iliopsoas impingement 
at the anterior border of the cup which showed an 
early loosening three weeks postoperatively. These 
early revisions lead to an overall survival for the cup 
with revision for any reason of 98.66% (147 of 149). 
Other major complications, such as dislocations, 
periprosthetic fractures, a deep venous thrombosis and 
nerve injuries were not observed during the immediate 
postoperative inaptient care and the subsequent follow-
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Figure 4  Outcome at the Hip Dysfunction Osteoarthritis and Outcome Score 
and Oxford Hip Score scoring over ten years. After the initial improvement 
after one year, the subsequent scorings at our follow-up investigations two to 
ten years after the implantation showed only slight increases, which were not 
significant, P > 0.05 respectively. HOOS: Hip Dysfunction Osteoarthritis and 
Outcome Score; OHS: Oxford Hip Score.
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		  The survivorship for aseptic loosening at 9 - 10 years was 98.66%. The overall survival for the 
stem with revision for any reason was 97.32% at the same time point.



11.	 Good survival rates and ability to recreate patient biomechanics

Title	 Revision rates after short-stem total hip arthroplasty – a systematic review of 49 clinical 
studies

Authors 	 Van Oldenrijk J, Molleman J, Klaver M, Poolman RW, Haverkamp D
Publication 	 Acta Orthopaedica, 2014

Methods 	 This systematic review evaluated 49 studies involving 19 different stems and discussed the 
large number of studies on neck preserving stems, partial neck-preserving stems and neck-
sacrificing stems.

Results	

		
		

Conclusion 	 Few stems achieved good biomechanic reconstruction in the review. All of these stems were 
neck-preserving or trochanter-sparing stems such as MiniHipTM. MiniHip™ was able to achieve 
good recreation of biomechanics, including leg length and offset. The survivorship of MiniHip™ 
met the NICE benchmark when compared to similar stems.

254 Acta Orthopaedica 2014; 85 (3): 250–258

were revised or lost to follow-up, or whether the patient had 
died, is unclear. The Biodynamic stem is no longer available. 

Figure 2 panels I and II show a survival rate above the 
benchmark for most partial collum stems, with a mean revi-
sion rate per 100 observed component years of 0.64 (CI: 
0.60–0.68) (Table 2). However, in a small single case series 
of 15 patients the Delphi-M (ESKA Implants) showed a sur-
vival of 87% after 3.1 years (Figure 3 panel I and Table 2). In 
2009, production of the Dephi-M ceased for economic reasons 
(Budde et al. 2012). There was an Optimys stem revision in a 
single case series of 63 patients with a short follow-up period 
of 6 months (Pfeil et al. 2013). This stem revision was due to 
a periprosthetic fracture after a fall by an elderly patient with 
dementia. This single revision resulted in a revision rate per 
100 observed component years of 3.2.

 Figure 2 panels I and II show survival rates above the bench-
mark for the CFP, the Nanos (Smith and Nephew, London, 
UK), the COLLO-MIS (Lima, Udine, Italy), and the MiniHip 
(Corin, Cirencester, UK). We found only 1 small case series 
with the Delphi-M stem, which had a survival rate below the 
benchmark (Figure 2 panel I) (Budde et al. 2012). The survival 
of the Metha stem (B. Braun, Melsungen, Germany) varied 
greatly between studies, with some reporting survival rates 
below and others above the benchmark (Figure 3 panel II). 
The revision rate per 100 observed component years for all 7 
Metha stem studies combined was 1.2 (CI: 1.1–1.4) (Table 2). 

Trochanter-sparing stems 
We found 20 trochanter-sparing studies reporting on 8 stem 
types in 3,628 patients (Table 1). The mean follow-up was 
3.4 (0.3–12) years (Table 2). Both the Profile and the Pro-
file hydroxyapatite- (HA-) coated stem (DePuy, Warsaw, IN) 
showed the longest reported mean follow-up of 12 years in 
the same study (Hallan et al. 2006). Clinical reports on both 
of these stems were limited to this single case study, and both 

groups in this study consisted of only 25 patients. Although 
the survival of both stems was adequate, the addition of the 
HA coating appeared to be more favorable (Table 2, Figure 3 
panel I). 

We found 10 studies on the Mayo stem (Zimmer) involving 
1,853 patients (Table 1), with a mean follow-up of 5 (0.3–7) 
years. 1 study compared the Mayo stem with an uncemented 
ABG stem (Stryker Howmedica Inc., Rutherford, NJ) in an 
RCT and found 100% survival of 45 hips after a short fol-
low-up period of 3 months (Hube et al. 2004). The remaining 
studies were all case series. Although survival varied among 
Mayo stem studies, the majority of the larger case series had 
a survival rate exceeding the benchmark (Figure 3 panel II), 
reflected by a mean revision rate per 100 observed component 
years of 0.8 (Table 2). 

The Aida stem (Implantcast, Buxtehude, Germany) was the 
only trochanter-sparing stem with a survival below the bench-
mark in 35 hips with a mean follow-up of 15 months. The 
survival rate of 97% was the result of a single stem revision 
due to a periprosthetic fracture after a fall on the seventh post-
operative day (Mumme 2013). Due to the short follow-up and 
small sample size, this single revision resulted in a revision 
rate per 100 observed component years of 2.3. All remain-
ing trochanter-sparing stems had excellent survival rates with 
revision rate per 100 observed component years at or below 
the benchmark of 1, resulting in a mean revision rate per 100 
observed component years of 0.8 (CI: 0.77–0.83) (Table 2). 

Discussion

We found a large number of partial collum and trochanter-
sparing stem observational case series showing adequate sur-
vival rates at medium-term follow-up. Considering the large 
number of collum stems currently on the market, we expected 

Figure 2. Panels I and II. Reported survival of partial collum stems by each individual study, follow-up period, and the projected deviation from the 
NICE benchmark of 90% survival at 10 years of follow-up. The number of included patients is displayed next to each study.
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This graph shows that MiniHip survival meets the 
NICE benchmark, with better survivorship than 
average results for neck-preserving stems of a 
similar design.



Ceramic liners and ceramic on ceramic articulations are available in the USA only for use in an approved 
investigational device exemption clinical study.
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