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Introduction
Hip fractures represent a public health problem worldwide, which 

is taking more importance every day. In the USA, hip fractures have 
an incidence of 300,000 new cases every year.1 Most of the patients 
affected are 50 years or older, with a mean age of 80. The vast majority 
of patients are women, accounting for approximately 80% of cases.2,3 
It has been observed that 50% of patients that were independent before 
a hip fracture won’t be able to return to its previous life style, an 10% 
will be uncapable to return to their previous residence.2 It has also 
been noted an increase in patient’s morbidity, as well as an increase of 
36% in mortality per year. 

An important group among hip fractures are those affecting the 
femoral neck, due to the high risk of femoral head necrosis. In these 
cases, hip arthroplasty has become the gold standard in treatment. In 
the USA approximately 100,000 hip arthroplasties are performed due 
to hip fractures.2,3 One of the controversial topics when performing a 
hip arthroplasty is the decision of using a cemented or uncemented 
stem. 

In 1985, Spotorno et al designed the CLS femoral stem, and 
established specific criteria for decision making between using a 
cemented or uncemented stem. The decision was based in 4 clinical 
and radiographic parameters (age, sex, morpho-cortical index, and 
Singh stages).4,5 The Singh stages were proposed in 1970 as a way 
of staging osteoporosis with the use of hip radiographs.6 However, 
studies have observed that this classification does not correlate with 
bone mineral density measured with other methodologies.7,8 It has 

also been demonstrated that Singh stages have a low interobserver 
reliability, with a kappa index as low as 0.07.9‒11 This situation can 
affect the final score assigned by the Spotorno criteria, and thus 
affecting the final decision of using cemented or uncemented stem. 
The objective of this study is to learn the interobserver agreement of 
the Singh stages and Spotorno criteria, and how it affects the decision 
making of using cemented or uncemented stem. 

Methodology
We selected 100 random patients, with the diagnosis of hip fractures 

who were treated in the hip, pelvis and acetabulum department in 
the UMAE Dr. Victorio de la Fuente Narváez hospital. Patients with 
anteroposterior radiographs of both hips, with a complete record were 
selected. Patients with bilateral hip fractures, those with previous 
surgery of any of the hips, and those without a complete record were 
excluded. 

The 100 cases were presented to two independent observers, who 
assigned a Singh stage and Spotorno score to the healthy hip. The table 
used by the observers to assign the stage and score can be found in Table 
1 & Figure 1. The scores assigned by the observers were recorded, and 
statistical analysis with central tendency measures, Cohen’s kappa for 
Singh stages and Spotorno score was done. According to the Spotorno 
score obtained, the decision of using a cemented or uncemented stem 
was assigned using the original recommendations by Spotorno et al.4 
Finally, interobserver agreement for the decision of using a cemented 
or uncemented stem was measured. 
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Abstract

Introduction: Hip fractures represent a public health problem worldwide, with 300,000 
new cases every year. An important part of these patients will need a hip arthroplasty as 
a definitive treatment. One of the controversial topics is whether to use a cemented or 
uncemented stem. Spotorno et al. established criteria for this decision. However, one of the 
parameters is the Singh Classification, has a low interobserver reliability. The purpose of 
this study is to learn Spotorno’s and Singh’s interobserver agreement and how it affects the 
decision to cement the stem. 

Methodology: 100 cases of hip fractures were presented to two observers, which assigned 
scores using the Spotorno’s criteria and Singh’s classification. Decision to use a cemented 
or uncemented stem was recorded according to Spotorno’s recommendations. Interobserver 
agreement was measured using Cohen’s kappa. 

Results: Of the 100 cases, 67% were females and 33% were males, with a mean age of 74.9 
years. Cohen’s kappa for Singh’s classification was 0.089 (slight agreement), and 0.317 for 
Spotorno’s criteria (fair agreement). Both observers assigned the decision to use cemented 
stem in 99 cases, and 1 case with questionable indication, with an almost perfect agreement. 

Conclusion: Even though Spotorno’s criteria and Singh’s classification have low 
interobserver agreement, it doesn’t seem to affect the decision making for using cemented 
or uncemented stems in patients with hip fractures. More studies are necessary to confirm 
this situation in patients undergoing hip arthroplasty due to other causes. 

Keywords: spotorno criteria, singh classfication, hip fracture, hip arthroplasty, cemented 
hip arthroplasty, uncemented hip arthroplasty, interobserver agreement
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Table 1 Spotorno’s criteria4

Parameter No. 1: Age

Points Allocated

>70 years: 4 points

61-70 years: 2 points

51-60 years: 1 point

<50 years: 0 Points

Parameter No. 2: Gender

Points Allocated

Women: 1 point

Men: 0 points

Parameter No. 3: Osteoporosis

Severe (Singh 1-2): 4 points

Moderate (Singh 3-4): 2 points

Slight (Singh 5-6) 1 point

Physiological (Singh 7): 0 Points

Parameter No. 4: The anatomy of the 
femur

The point score of the MCI

MCI ≤2.2: 4 points

MCI >2.3: 2 points

MCI >2.7: 1 point

MCI ≥3.0: 0 Points

Final assessment

0-4 points: Cementless stem

5 points: Questionable indication

≥6 points: Cemented stem

Results
Of the 100 selected patients, 67% were females and 33% were 

males. The mean age of the patients was 74.9 years +14.6, ranging 
from 23 to 98 years old. About the comorbidities, 34% had diabetes, 
26% hypertension, 27% had no comorbidities, and 13% had other 
comorbidities. 

The record for the assigned Singh stages of both observers can 
be seen in Table 2. We obtained an interobserver agreement with 
Cohen’s kappa of 0.089 for Singh’s stages, which interprets as a 
slight agreement. Interobserver agreement for Spotorno’s criteria 
was 0.317, which interprets as a fair agreement. After assigning the 
surgical decision for both observers using Spotorno’s criteria, both 
observers assigned to use a cemented stem in 99 cases, and 1 case 
with a questionable indication, obtaining an almost perfect agreement. 

Discussion
Hip fractures represent a public health problem worldwide, with 

an incidence in the USA of 300,000 new cases yearly. Epidemiologic 
studies have reported a mayor prevalence of this pathology in female 
patients, with a mean age of 80 years. In our study, of all the cases 
we found a mean age of 74.9 years, which is very close to the one 
reported by other authors.2,3 Female sex was the most affected with 
67%, leaving males sex with 33%, which agrees to some degree 
with other authors, but with a lesser percentage to that reported in 
other articles (80%).2,3 73% of our patients had comorbidities, being 
Diabetes Mellitus the most common (34%), being followed by 
hypertension (26%). 

Figure 1 Singh’s classification.6

Table 2 Distribution of Singh stages for both observers 

Singh stage Observer 1 Observer 2

1 0 20

2 9 23

3 42 35

4 35 12

5 14 8

6 0 2

7 0 0
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Of all the patients with hip fractures, an important number 
will require a hip arthroplasty as a definitive treatment, becoming 
necessary to take the decision of using a cemented or uncemented 
arthroplasty. Spotorno’s criteria have become a fundamental guide 
for this decision making. However, one of the criteria is based in 
a subjective measurement. Singh’s stages were proposed in 1970 
as a parameter to measure patient’s bone quality. Multiple studies 
have been done to measure Singh’s stages interobserver agreement, 
reporting a kappa index of approximately 0.07.9–11 In our study, we 
obtained a Cohen’s kappa of 0.089, which is very close to that reported 
by other authors.9–11 Thus, we agree with other authors that Singh’s 
stages do not allow to assess bone quality in patients with hip fracture. 

Multiples studies have reported excellent results with the use of the 
Spotorno stem.5,12–14 However, no study has measured interobserver 
agreement of the Spotorno’s criteria for cementing the stem up to 
this date. In our study, after measuring interobserver agreement for 
the Spotorno’s criteria, we obtained a kappa index of 0.317, which 
translate as a fair agreement. We believe Singh’s stages is the criteria 
producing a low kappa index value for the Spotorno’s criteria. 

At the time of assessing interobserver agreement for the decision 
making of cementing the stem, we found both observers agreed in 
cementing 99 of the cases, with an almost perfect agreement. Thus, 
according to this study, the poor interobserver agreement observed 
in the Spotorno’s criteria and Singh’s stages does not seem to affect 
the final decision making of cementing the stem in patients with hip 
fractures. It is important to mention that, according to other articles,2,3 
most of the patients with hip fracture have characteristics that will 
assign high scores according to Spotorno’s criteria (females with a 
mean age of 80 years). It is possible that, due to this situation, the final 
decision in our study was not modified despite the poor interobserver 
agreement for the Spotorno’s criteria and Singh’s stages. More studies 
are necessary where the interobserver agreement for the Spotorno’s 
criteria and cementing decision are measured in patients undergoing 
total hip arthroplasty due to causes different to hip fracture. It is equally 
important to mention the final decision for cementing also depends of 
other factors, like comorbidities and surgeon’s preferences. Thus, it is 
advisable to make other studies comparing the recommendations by 
the Spotorno’s criteria with the surgeon’s final decision for using a 
cemented or uncementd stem. 

Conclusion
Even though the Spotorno’s criteria have been widely used for 

the decision-making in cementing the femoral stem, we found a low 
interobserver agreement while using them. This is the result of the low 
interobserver agreement seen in the Singh’s stages, which has been 
very well reported in other articles. Despite this fact, final decision-
making is not affected in patients with hip fracture. However, more 
studies measuring interobserver agreement in patients undergoing 
total hip arthroplasty for other causes are necessary. It is advisable 
to use complimentary criteria to assess bone quality in patients 
undergoing hip arthroplasty. 
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