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A B S T R A C T   

A narrative review of the literature was conducted to examine the data on femoral head fractures, with a 
particular focus on their management, complications and clinical outcomes. 

A PRISMA strategy was used. Medline and Scopus library databases were queried using pre-defined MeSH 
terms and Boolean operators. Quality of evidence was evaluated based on OCEBM and GRADE systems. The 50 
eligible articles that met the predefined inclusion criteria reported on 1403 femoral head fractures. A detailed 
analysis of the surgical approaches used was performed in 38 articles with 856 fractures. 

Most fractures were treated surgically (90,8 %) with preferred anatomical reconstruction in 76,7 % of all 
operatively treated cases. Posterior approaches were the most common (52.5 %). This was evenly split between 
surgical hip dislocation and the classic Kocher-Langenbeck approach. 70.5 % of surgically treated cases achieved 
excellent or good result according to Thompson-Epstein criteria. Highest rate of excellent results showed minimal 
invasive osteosynthesis and surgical hip dislocation. Major late complications were avascular necrosis (10.8 %), 
post-traumatic arthritis (16.2 %) and heterotopic ossification (20.8 %). Secondary THA was necessary in 6.9 %. 
Highest rate of major complications was joined with anterior approach (77 %), lowest rate from frequently used 
approaches surgical hip dislocation (37.8 %). 

Conservative treatment recedes into the background. The Ganz flip osteotomy with surgical hip dislocation 
allows safe treatment of all types of fractures and should be considered the first choice, offering the lowest rate of 
complications and one of the best functional outcomes. Reconstruction of Pipkin Type III fractures should be 
reserved for very young patients due to high rate of major complications.   

Introduction 

Femoral head fractures are rare traumatic injuries usually associated 
with posterior hip dislocations. Treatment possibilities of these precious 
fractures include reconstruction of femoral head, excision of fractured 
fragment and total hip replacement. The growing surgical experience in 
the field is reflected in more publications on the subject. As typical high 
energy injury, most frequent is femoral head fracture in younger pop
ulation and effort on preserving original hip joint is then leading strat
egy in decision process making when chance of femoral head survival is 
significant. Reduction of the fracture followed by osteosynthesis is 
therefore the preferred approach for the majority of fractures. 

Controversy still exists about the preferred strategy for 

reconstruction - in particular, the approach for different types of frac
ture. In 2009, Giannoudis et al. analysed more than 450 femoral head 
fractures in the systemic review [1]. Influence of the approach and 
treatment strategy on functional result was analysed on 135 fractures. 
Almost 15 years have passed since this meta-analysis and much new 
information has been published in this field. 

Therefore, the focus of this narrative review which included the last 
20 years of published literature was: a) to analyse different surgical 
approaches used for the treatment of femoral head fractures; b) to report 
on the type and incidence of complications and c) to evaluate the 
functional outcomes of treatment. 
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Materials and method 

Search strategy and criteria 

A literature search was undertaken focusing on studies that have 
been published on the surgical management of femoral head fractures 
using the PRISMA guidelines [2]. 

Original articles were searched through Medline and Scopus data
bases using a list of Medical Subject Headings (MeSH) terms and Bool
ean operators: 

„femoral head“, „fracture“, „hip dislocation“, „Pipkin fracture*“, and 
the appropriate MeSH terms: „femur head“ AND „fractures, bone“ AND 
„hip dislocation“, written in the English language from 2000 to June 
2023, exclusively in human. 

Study selection 

Using the population intervention comparison outcomes (PICO) 
method [3] inclusion criteria were set as follows; 

Population: adult patients above 18 years of age, having sustained 
femoral head fractures, with or without hip dislocation, treated exclu
sively with reduction and fixation of the fracture; No limitations were set 
on ethnicity, sex or co-morbidities. Intervention: open or closed reduction 
and internal fixation of the femoral head Comparator: different surgical 
strategies used; Outcomes: as primary outcome it was set fracture heal
ing. Secondary outcomes set included: functional outcome, development 
of arthritis, avascular necrosis, infection, and re-operations. 

To be eligible, each article must include at least 3 patients. The 
citation lists of the review articles and case reports were further searched 
to identify potentially eligible articles. 

All details regarding classification, treatment, outcome, complica
tions and duration of follow up were recorded. Two reviewers inde
pendently scrutinized the title and abstract of each retrieved article, and 
full text of the manuscript was obtained. The names of authors, in
stitutions or journals were present to both reviewers. Any disagreement 
between the two reviewers was resolved by consensus. Exclusions 
criteria included subjects aged 16 years or less, case reports, biome
chanical studies, cadaveric studies, literature reviews, technical notes, 
letters to the editor, editorials and educational course lectures. 

Data collection 

The retrieved data were collected into customized tables and are 
grouped according to the method of management, i.e. the strategies of 
approach and fixation, open or closed management and fracture types. 
The evidence reviewed in the latter group was further subdivided ac
cording to the different techniques described by the authors. 

For in-depth analysis of surgical approaches were selected studies, 
where surgical approach was mentioned and at least one of the following 
outcomes was included: 1) division into Pipkin Type fractures 2)surgical 
strategy 3)functional result measured by T-E criteria and 4)complica
tions. Additional analysis was performed for different groups of Pipkin 
fractures too. 

Assessment of methodological quality 

Methodological quality of the included studies was assessed and 
graded using the OCEBM ‘Levels of Evidence’ guidelines [4]. 

The overall quality of evidence in this systematic review was eval
uated using the grading of recommendations, assessment, development 
and evaluation (GRADE) system [5]. Recommendations were classified 
as either high, moderate, low, or very low according to the authors’ 
interpretation of the true effect in the study compared to the estimated 
effect. This approach involved grading the evidence included based on 
the criteria for risk of bias, imprecision, inconsistency, indirectness and 
publication bias. 

Statistical analysis 
Numbers ver. 13.2 for MacOS (Apple Inc.) was used to collect the 

extracted data. Statistical analysis was performed with Excel 2019 for 
Mac (Microsoft corp, Redwood, Washington. Associations between 
qualitative variables were examined using the Chi-square or Fisher’s 
exact tests, as appropriate, and Odds ratio analysis was performed for 
comparing incidence of risk. 

Results 

Search results 

The PRISMA flowchart is shown in Fig. 1. 
The electronic search in Medline, limited to publications in English 

and to clinical papers dealing exclusively with humans, yielded 566 
citations. The electronic search in Scopus, restricted to English language 
publications and to clinical papers dealing exclusively with humans, 
yielded 1289 citations by mapping to the preferred terminology, by 
searching also for synonyms and by exploding on the preferred termi
nology. Upon removal of duplicates between the databases, the overall 
articles screened were 1369. After exclusion based on title and abstract 
information and not retrieved reports, 120 articles remained from both 
groups. The next 71 articles met the exclusion criteria and were 
removed. One study was added from different sources. The selection 
criteria were finally met by a total of 50 articles, which were critically 
analysed to form the report of this study [6–55]. 

Methodological quality 

OCEBM ‘Levels of Evidence’ (Appendix 1) showed the overall level of 
evidence of 46 included studies as "level IV". 4 studies were randomized 
control studies and were graded level II, moderate [13,17,21,42]. The 
remaining articles are retrospective observational studies or case series. 
In addition, an overview of the GRADE analysis assessment, which 
demonstrated the quality of evidence to be Low for all case series, as 
there were no large observational studies is presented. Quality of evi
dence of four included RCTs was rated as moderate. 

Demographics and classification 

The 50 articles reported on 1403 fractures of the femoral head. All 
articles used Pipkin’s classification system, majority of them as main 
classification system, in some articles was Pipkin’s classification used as 
second classification or was “modified” [10,12,52], but data on the di
vision into the main Pipkin types can be obtained. There were 398 Type I 
(28,4 %), 469 Type II (33,4 %), 63 type III (4,5 %), 439 type IV (31,3 %) 
and 34 fractures (2,4 %) were unclassified fractures of the femoral head 
either impactions or comminuted fractures (Fig. 2). 

Strategy of emergency treatment 

In 35 articles timing of hip dislocation reduction is mentioned and 
majority of articles understand this as less than 6 h [7–9,11,15–18,21, 
22,24–34,36–39,41,44–51,53]. The comparative study of 71 patients 
analysed influence of the timing of the reduction of hip dislocation [19]. 
Patients were divided into early group (within 6 h after injury) and 
delayed group (between 6 and 12 h after injury). The incidence of 
infection, post-traumatic osteoarthritis, and avascular necrosis of the 
femoral head in the delayed group were significantly higher than that in 
the early group, which had better functional outcomes in terms of 
Thompson-Epstein criteria too. 

Strategy of definitive treatment 

Details regarding definitive treatment were described in 49 articles 
[6–19,21–55], reporting on 1329 fractures. Majority of them were 
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treated surgically, 1207 (90,8 %), rest of them 122 (9,2 %) conserva
tively. Preferred surgical treatment for femoral head fractures was 
reduction and osteosynthesis in 925 (76,7 %) fractures, followed by 

fragment excision in 222 (18,4 %) cases, THA or HA in 45 (3,7 %) and 
other technique (mosaicplasty, spacer) 15 (1,2 %) fractures (Fig. 3). 

Fig. 1. Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flowchart.  

Fig. 2. Distribution of the fracture types according to the Pipkin’s classification, among 1403 cases (50 articles).  

Fig. 3. Treatment strategy in 1329 cases (49 articles).  
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Surgical approach 

The surgical approach to treatment has been the subject of 43 articles 
on 973 fractures [6–9,13–19,21,23–34,36–49,51–53,55]. The most 
commonly used approaches were posterior approaches - either the 
Kocher-Langenbeck approach or one of variant of Ganz flip osteotomy 
(Gibson or Kocher-Langenbeck interval) in 532 treated fractures (54,7 
%). Smith-Petersen or Hueter approach were used in 205 cases (21,1 %). 
The distribution of surgical approaches used in the treatment is docu
mented in Fig. 4. 

Implants used for osteosynthesis 

32 articles described implants used for fragment fixation. Screw size 
was reported in 16 articles [8,9,13,15,24,27–30,32,33,35,36,47,49,51]. 
In 8 articles, screws from 2.0 to 2.7 mm were used [9,24,28,30,32,35,47, 
51], and the largest screw diameter reported was 4.5 mm in the mini
mally invasive technique, where the screw thread ends under the 
cartilage. In terms of screw design and material used, the Herbert or 
headless compression screw was most commonly used in 15 of the 17 
articles where design was mentioned [13,27,28,30,31,34,36,37,39,40, 
44–46,48,53]. In 4 studies was used for the fragment fixation bio
absorbable screws in one article described in detail [9,18,38,43]. In one 
study, fixation of the reduced fragment in three fractures was performed 
with an osteochondral block taken from the lateral femoral condyle of 
the ipsilateral knee through a small arthrotomy, with uncomplicated 
fracture healing and a mean HHS score of 96 points after a mean 
follow-up of 56 months [25]. 

Functional outcome 

The most broadly used method is the criteria established by 
Thompson and Epstein [56], made up the functional assessment tool in 
24 articles describing 586 treated femoral head fractures [9–12,14–17, 
19,21–24,26,27,29,31,38,40,41,43,45,52,53]. In 11 articles authors 
evaluated their cases according to Harris Hip Score - functional score 
[57], which is based on pain, function, absence of deformity and ROM 
for a total maximum of 100 points [7,15,25,29–31,37,40,43,47,48]. 

Complications 

Complications were reported in 45 articles with 1197 cases [6–12, 
15–19,21–38,40–53,55]. The most common complication was hetero
topic ossification with 184 cases (15,4 %), followed by post-traumatic 
arthritis in 115 cases (8,9 %), avascular necrosis in 105 cases (8,8 %) 
and fracture-related infection – in 8 cases (0,7 %). Secondary THA was 
required in 89 cases (7,4 %). 

In depth analysis of surgical approaches 

From 42 articles, where surgical approach was described, selection 
criteria for detailed analysis fulfilled 38 articles with 856 fractures, 

which were analysed in detail [6,8,9,14–21,23–32,34,36–40,42–49,51, 
53,55]. The data obtained from the analysis are summarised in Table 1. 

Pipkin fracture types distribution and used approach 
Data about Pipkin Fracture Type treated by specific surgical 

approach were collected from 31 articles regarding 629 fractures [6,7,9, 
16–18,20,21,23–29,31,32,36–40,42–47,49,51,53]. The distribution of 
approaches used for each type of Pipkin’s fracture and the proportion of 
Pipkin’s fracture types in each surgical approach are documented in the 
Table 1, Fig. 5,6. 

Functional results 
The analysis of the functional results in relation to the approach used 

with the functional score system of Thompson and Epstein was carried 
out on 295 cases from 17 articles. There was a higher rate of excellent 
results with the minimally invasive approach and the flip osteotomy 
(57,1 % resp. 54,4 %) than in medial or Kocher-Langenbeck approach 
(24,2 % and 28,7 %). 

A specific comparison of the functional outcomes of Pipkin type I 
fractures that were treated either by excision or by ORIF was made from 
the 12 articles in which this information was available [9,12,16,17,21, 
23,26,27,31,36,40,42]. 28 fractures were treated with fragment exci
sion, 112 with reduction and fixation. The rate of excellent or good re
sults were similar (78,6 % excision, 73,2 % ORIF) in both groups. 

Comparison of T-E functional outcome of Pipkin type I and II frac
tures with relation to used approach was performed for 177 fractures of 
14 studies [9,12,16–18,21,23,24,26,27,29,31,40,42]. For this group of 
fractures, the functional results were slightly better for the anterior 
approaches, but when the good and excellent results were combined into 
one group, the results were better for the posterior approaches, data in 
Table 2. 

The worst functional results were seen in the Pipkin type III group. In 
the group of 23 fractures, where functional result was available, there 
was only one excellent result, 8 good, 4 fair and 10 poor results [14,23, 
27,43,45,52]. 

Complications 
33 articles (538 cases) [6–9,15–17,23–32,34,36–38,40,42–49,51,53, 

55] describe surgical approach together with complications. The data 
from these studies were analysed and compared in detail in terms of the 
surgical approach used and the type of complication. (Tables 1, 3, 
Figs. 7,8). Statistical analysis showed different incidence of serious 
complications depending on the approach used. Odds ratio analysis 
showed 2.81 times lower incidence of AVN in trochanteric-flip osteot
omy than in anterior exposure, p = 0.008, same analysis demonstrated 
2.19 times lower incidence of AVN compared to classic 
Kocher-Langenbeck, p = 0.048. Similarly the rate of heterotopic ossifi
cations (all Brooker stages) was 1.88 times lower in flip osteotomy than 
in anterior exposures, p = 0.013. 

In-depth analysis of complications was performed for the Pipkin 
Type III group. 15 articles in our review deal with this rare and most 
serious fracture, together 63 cases and 51 cases followed more than 6 

Fig. 4. Surgically treated fractures relating to surgical approach in 973 cases (43 articles).  
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months [14,18,19,22,23,27,32–35,43,45,50,52]. In this group of frac
tures is observed the highest rate of primary THA, 10 cases (16 %) and 
also the highest incidence of serious complications - AVN was presented 
in 33 cases (65 %), in 23 cases (45 %) secondary THA was necessary. 

Discussion 

Fracture dislocation of the femoral head is an uncommon injury, and 
an in-depth analysis of current practice is relatively difficult due to small 
numbers of patients in individual studies, inconsistent assessment of 
functional outcomes, and a small number of high-quality studies. In 
depth analysis was then possible only for less than half of the fractures. 

Of the 50 studies analysed, only four were randomised control trials, 
and the rest were retrospective case series. Distribution of individual 
Pipkin fracture types was almost the same as in the last systematic re
view [1], except for type 3 fractures, which were two times fewer. 

Strategy of emergency treatment 

Reduction should be performed under general anaesthesia with 
muscle relaxation. There is no consensus on whether hip reduction 
should be performed in the emergency department or in the operating 
theatre. Reduction of hip dislocation up to 6 h results in less infection 
rate, posttraumatic osteoarthritis and avascular head necroses [19]. The 
advantage of an available operating theatre is increased in the case of 
irreducible hip dislocations, when an open reduction can be performed 
immediately after an unsuccessful hip reduction. If an experienced team 
is available for definitive treatment, emergent ORIF can improve func
tional outcomes and shorten hospital stays [21]. 

Definitive treatment strategy 

Decision between conservative and operative treatment 
In comparison with last systemic review [1], increased rate of sur

gically treated cases can be seen. Conservatively were treated 9.2 % 
comparing with 22.9 % in last systemic review [1]. The results of an RCT 
comparing conservative and surgical treatment of Pipkin type I fractures 
showed that the outcome of the conservative group was worse than that 
of the surgical group in which the fragments were removed (p = 0.032) 
[17]. Another study reported significantly better outcomes and lower 
complication rates in the surgical group than in the conservative group 
in a comparison of Pipkin type II fractures treated either conservatively 
or surgically with ORIF using the Smith-Petersen approach [42]. In 
metaanalysis of Pipkin Type I fractures conservative treatment with 
closed reduction alone for the dislocated hip joint increased the rate of 
posttraumatic arthritis as well as leading to poor Merle’ d Aubigne and 
Postel outcome scores [58]. In both RCTs, the displacement of the 
fractures does not play a role in the decision among strategies. 

The conservative treatment strategy is therefore generally accepted 
for non-displaced or minimally displaced fractures, that are “stable” and 
usually consists of applying traction to the injured limb for a period of 
4–8 weeks. Exceptionally immediate toe-touch weight bearing for 6 
weeks with early range of motion encouraged, limited to 70◦ flexion, 
neutral adduction, and neutral internal rotation was allowed together in 
7 cases [11,26]. Assessing how stable these fractures are and preventing 
complications remains challenging. The mini-invasive percutaneous 
osteosynthesis described in the case report and in the observational 
study seems to be an ideal solution for these cases, even in situations 
where there is residual fragment displacement that can be resolved by 
arthroscopic or percutaneous techniques[15,59,60]. Confirmation of the 
quality of reduction can be done by high-level quality C arm, O-arm or 
ISO-3D directly in the OP theatre and with following percutaneous fix
ation. Achieved stability is probably lower in comparison with tradi
tional fixation from the fragment to the head, however acceptable for 
active physiotherapy. The most important seems technique of reduction 
of the hip dislocation leading to best achievable position of the head Ta
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fragments. Allis technique in general anaesthesia with muscle relaxation 
used in observational study led to almost ideal reduction in majority of 
Pipkin fractures in the time period [15]. 

Decision between reduction and fixation, excision or THA(HA) in specific 
pipkin fracture type 

Pipkin type i. Comparison of results between ORIF and excision showed 
statistically non-significantly better T-E functional results for the exci
sion strategy. (78,6 % /73,2 %-excision /ORIF strategy excellent or good 

results). Tsai analysed 8 articles with 97 cases of Pipkin Type I fracture, 
where excision was performed in 45 cases. The results indicate that 
fragment excision had better functional outcomes in terms of both 
Thompson Epstein and Merle’ d Aubigne and Postel scores when 
compared to ORIF [58]. Giannoudis et al. reported that among 71 Pipkin 
Type I femoral head fractures, patients who underwent fractured frag
ment excision reported an 86.7 % “excellent” or “good” 
Thomson-Epstein functional outcome scores [1]. Based on these find
ings, excision of the fractured fragment appears to be a simpler solution 
with minimally similar or even better results. Majority of cases of this 
type of fracture is treated from anterior approaches, either Hueter, 

Fig. 5. Number of fractures in groups of Pipkin fractures treated with each approach in 629 femoral head fractures.  

Fig. 6. Treatment of different types of Pipkin fractures relating to surgical approach on 629 cases (31 articles).  

Table 2 
Comparison of T-E functional results of ORIF from anterior and posterior approaches in Pipkin Type I and II fractures from 177 fractures of 14 studies.   

Pipkin I Pipkin II Pipkin I+II  
N Excellent Good Fair Poor N Excellent Good Fair Poor N Excellent Good Fair Poor 

ANTERIOR approaches 89 30 33 14 12 28 14 8 4 2 138 56 47 20 15   
34 % 37 % 16 % 13 %  50 % 29 % 14 % 7 %  41 % 34 % 14 % 11 % 

POSTERIOR approaches 8 3 3 2 0 13 0 10 1 2 39 12 19 5 3   
38 % 38 % 25 % 0 %  0 % 77 % 8 % 15 %  31 % 49 % 13 % 8 % 

All approaches 97 33 36 16 12 41 14 18 5 4 177 68 66 25 18   
34 % 37 % 16 % 12 %  34 % 44 % 12 % 10 %  38 % 37 % 14 % 10 %  

Table 3 
Major late complications in relation to the surgical approach performed, from 33 articles—538 cases.  

Complication Miniinvasive (n 
= 7) 

ASC (n =
15) 

Flip osteotomy 
(n = 209) 

Anterior (n 
= 103) 

Medial (n 
= 33) 

Kocher 
Langenbeck (n =
154) 

Lateral 
Hardinge (n =
9) 

KL-SP 
combination (n =
8) 

TOTAL (n 
= 538) 

AVN 0 (0.0 %) 0 (0 %) 13 (6.2 %) 18 (17.5 %) 2 (6.1 %) 24 (15.6 %) 1 (11.1 %) 0 (0.0 %) 49 (9.9 %) 
Heterotopic 

ossification 
2 (28.6%) 0 (0 %) 41 (19.6 %) 38 (36.9 %) 1 (3.0 %) 30 (19.5 %) 0 (0.0 %) 0 (0.0 %) 112 (22.7 

%) 
Arthritis 1 (14.3 %) 1 (6,7 

%) 
17 (8.1 %) 24 (23.3 %) 7 (21.2 %) 37 (24.0 %) 0 (0.0 %) 0 (0.0 %) 75 (15.2 

%) 
Fracture related 

infection 
0 (0.0 % 0 (0.0 

%) 
3 (1.4 %) 0 (0.0 %) 0 (0.0 %) 0 (0.0 %) 0 (0.0 %) 0 (0.0 %) 3 (0.6 %) 

Total 3 (42.9 %) 1 (6,7 
%) 

74 (37.8 %) 80 (77.7 %) 10 (36.4 
%) 

91 (59.1 %) 1 (11.1 %) 0 (0.0 %)  

ASC: arthroscopy, Anterior = Hueter, Smith-Petersen, KL: Kocher-Langenbeck, SP: Smith-Petersen, AVN: avascular necrosis, FRI: fracture related infection. 
n = number of cases. 
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Smith- Petersen or medial Ludloff approach, described first by Ferguson 
or Chiron [61,62]. Its use for the treatment of the infra-foveal femoral 
head fractures was reported in 3 articles [31,33,40], in two of them 
details about fracture types, treatment and functional results are 
mentioned [31,40]. The need for a surgeon familiar with this anatomical 
area and the risk of serious complications didn’t allow a wider extension 
of this strategy. 

Arthroscopically assisted osteosynthesis of 5 Pipkin Type I fractures 
reported interesting functional results (return of all patients to previous 
occupation or 90 points average HHS), disadvantageous seems long 
operation time in study of Hsu [8,30]. Minimally invasive treatment 
with percutaneous osteosynthesis combines the advantages of conser
vative and operative treatment. It appears to be another good choice for 
either non-displaced or congruent head fractures after reduction of hip 
dislocation[15,63,64]. 

Pipkin type ii. The vast majority of these fractures were operated with 
fixation of the fragment. Although the most frequent fracture can be 
reconstructed almost from all surgical approaches to the hip joint, an 
increasing tendency towards the use of posterior approaches can be 
observed, especially flip osteotomy. In our in-depth analysis of 626 cases 
involving 184 Pipkin Type II fractures flip osteotomy or classical Kocher 
Langenbeck approach were used in 109 cases (59,2 %), Smith-Petersen 
or Hueter approach in 61 cases (33,2 %). Flip osteotomy is represented 
in more than 80 % of posterior approaches. Almost complete 360◦ view 
on the femoral head and working directly in the area of the injury are the 
most commonly highlighted advantages [65]. In the Giannoudis review, 
this approach was used in about 20 % of all cases with surgical treat
ment. In our analysis, this rate increased to 25.1 %. Percutaneous 
osteosynthesis may be an option if the position of the fragments is 
favourable after reduction of hip dislocation [15]. 

Pipkin type iii. In this rare type of fractures (in our review 4,5 %) rate of 
AVN and complications in reconstruction strategy is incomparably 
higher in majority of studies, when AVN developed in 33 cases and 
secondary THA was necessary in 23 cases. In one study all Pipkin III 
fractures (n = 5) with follow-up greater than 6 months proceeded to 
catastrophic failure or avascular necrosis [35]. Similarly all 3 Pipkin 
Type III fractures treated by reconstruction ended with secondary THA 
in another study [33]. As for the young patients (up to 30–35 years) 
attempt for saving the hip joint should be always performed, indication 
for the reconstruction in the patients in the middle age group should be 
decided much more carefully. 

Pipkin type iv. The vast majority of combined fractures of the femoral 
head and acetabulum were treated from the single posterior approach 
either with or without flip osteotomy (138 cases of 225). Combination of 
posterior and anterior approach is another possibility, as majority of 
head fractures are located on the anterior part of the femoral head and 
fixation can be demanding from classical Kocher-Langenbeck or Gibson 
approach. Advance of almost complete view on the femoral head 
together with reconstruction of fractured acetabulum is the main 
advantage of increasingly popular Ganz approach in this type of femoral 
head fracture. 

Choice of the approach 

The question of which operative approach should be used for the 
surgical treatment of femoral head fractures is still a matter of discus
sions. Previously published studies have often shown conflicting results, 
and this partially remains the case in our review. Although the influence 
of the type of fracture treated cannot be excluded, comparative studies 
or studies that focus on one type of fracture reveal interesting facts about 

Fig. 7. distribution of complication rate in relation to used surgical approach in 538 cases (33 articles).  

Fig. 8. rate of major late complications in each approach group in%, 538 cases (33 articles).  
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the approaches used. A comparison of the modified Hueter approach 
and the Kocher-Langenbeck approach in the treatment of Pipkin type I 
and II femoral head fractures showed differences only in operative time 
and blood loss, functional outcome and complication rate were almost 
the same [16]. Another study brought similar results of standard 
Kocher-Langenbeck and flip osteotomy performed through Gibson in
terval, when flip osteotomy was associated with shorter operative time, 
less blood loss and improved visualisation facilitating direct screw fix
ation compared to Kocher-Langenbeck approach, functional outcome 
and complication rate were similar [41]. Regarding fact, that majority of 
departments treat this type of injury only a few times a year, it seems to 
be a wise strategy to have one approach from which all types of fractures 
can be treated. Considering the functional results and the number of 
complications, for the fractures with residual displacement after 
reduction of hip dislocation Ganz surgical hip dislocation seems to be the 
ideal solution. 

Conclusions 

Over the last 20 years, the growing interest in the field has been 
reflected in an increasing number of publications with important find
ings. Conservative treatment recedes into the background. Ganz flip 
osteotomy with surgical hip dislocation allows safe treatment of all types 
of fractures and should be kept in mind as first choice method. The in
dividuality of the patient and appropriate experience with the chosen 
strategy should not be overlooked. 

General therapeutic approach 

The following therapeutic approach can be recommended on the 

basis of the information found and the statistical analyses carried out: 
femoral head fracture-dislocation Pipkin Type I and II should be reduced 
in general anaesthesia urgently within 6 h, ideally in OP theatre. The 
quality of the reduction should be assessed using C-arm, ISO 3D or O- 
arm, and if the reduction appears anatomical, percutaneous fixation 
with radiographic or ASC control can be an advantageous choice. If the 
residual displacement is greater than 1.5 mm, ORIF by trochanteric flip 
osteotomy or from Hueter/Smith-Petersen approach is recommended in 
Pipkin type II and excision of the fragment in Pipkin type I fracture. In 
Pipkin type III, reconstruction should only be attempted in very young 
patients up to 35–40 years of age, in older patients THA should be 
performed as “one shot surgery”. In Pipkin type IV fracture a Ganz 
approach should be preferred. The recommened treatment algorithm is 
illustrated in Fig. 9. 
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Appendix 1. OECBM level of evidence and GRADE assessment of studies included in the review  

Author Design of study OCEBM level of evidence [4] GRADE assessment [5] 

Wang et al. [6] Prospective case series Level IV Low 
Lian et al. [7] Retrospective case series Level IV Low 

(continued on next page) 

Fig. 9. Recommended treatment algorithm for femoral head fracture-dislocation according to Pipkin Type classification.  
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(continued ) 

Author Design of study OCEBM level of evidence [4] GRADE assessment [5] 

Park et al. [8] Retrospective case series Level IV Low 
Prokop et al. [9] Retrospective case series Level IV Low 
Yoon et al. [10] Retrospective case series Level IV Low 
Core et al. [11] Retrospective case series Level IV Low 
Park et al. [12] Retrospective case series Level IV Low 
Sun et al. [13] Randomized control trial Level II Moderate 
Yu et al.[14] Retrospective case series Level IV Low 
Kloub et al. [15] Retrospective case series Level IV Low 
Wang et al. [16] Retrospective case series Level IV Low 
Chen et al. [17] Randomized control trial Level II Moderate 
Kokubo et al. [18] Retrospective case series Level IV Low 
Wang et al. [19] Retrospective case series Level IV Low 
Liu[20] Randomized control trial Level III Low 
Lin et al. [21] Randomized control trial Level II Moderate 
Mostafa [22] Retrospective case series Level IV Low 
Kloen et al. [23] Retrospective case series Level IV Low 
Henle et al. [24] Retrospective case series Level IV Low 
Gagala et al. [25] Retrospective case series Level IV Low 
Oransky et al. [26] Retrospective case series Level IV Low 
Stannard et al. [27] Retrospective case series Level IV Low 
Gavaskar et al. [28] Retrospective case series Level IV Low 
De Mauro et al. [29] Retrospective case series Level IV Low 
Hsu et al. [30] Retrospective case series Level IV Low 
Wang et al. [31] Retrospective case series Level IV Low 
Lai et al. [55] Retrospective case series Level IV Low 
Mehta et al. [32] Retrospective case series Level IV Low 
Tonetti et al. [33] Retrospective case series Level IV Low 
Shakya et al. [34] Retrospective case series Level IV Low 
Scolaro et al. [35] Retrospective case series Level IV Low 
Hosny et al. [36] Retrospective case series Level IV Low 
Khalifa et al. [37] Retrospective case series Level IV Low 
Wang et al. [38] Retrospective case series Level IV Low 
Trikha et al. [39] Retrospective case series Level IV Low 
Abdelazeem et al. [40] Retrospective case series Level IV Low 
Mostafa et al. [41] Retrospective case series Level IV Low 
Chen et al. [42] Randomized control trial Level II Moderate 
Enocson et al. [54] Retrospective case series Level IV Low 
Wang et al. [43] Retrospective case series Level IV Low 
Engel et al. [44] Retrospective case series Level IV Low 
Yoon et al. [45] Retrospective case series Level IV Low 
Gavaskar et al. [46] Retrospective case series Level IV Low 
Massé et al. [47] Retrospective case series Level IV Low 
Aprato et al. [48] Retrospective case series Level IV Low 
Yu et al. [49] Retrospective case series Level IV Low 
Peng et al. [50] Retrospective case series Level IV Low 
Hanke et al. [51] Retrospective case series Level IV Low 
Pascarella et al. [52] Retrospective case series Level IV Low 
Solberg et al. [53] Retrospective case series Level IV Low  
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[47] Massè A, Aprato A, Alluto C, Favuto M, Ganz R. Surgical hip dislocation is a reliable 
approach for treatment of femoral head fractures. Clin Orthop Relat R 2015;473: 
3744–51. https://doi.org/10.1007/s11999-015-4352-4. 

[48] Aprato A, Buzzone M, Benedetto PD, Massè A. Surgical HIP dislocation vs 
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