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Fracture of Femur in a Young Obese Individual With Type 
2 Diabetes, Hypogonadism and Low Vitamin D: As in the 

Titanic We Are Only Seeing the Tip of the Iceberg?
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Abstract

We report a case of a 42-year-old male with poorly controlled type 
2 diabetes and body mass index (BMI) of 35 kg/m2 who was ad-
mitted with fracture of right head of the femur after small fall from 
stepladder. Imaging of the pelvis in the form of an X-ray showed 
multi-fragmented fracture through trochanteric region of the right fe-
mur. His fracture was fixed with an intramedullary device. However, 
subsequent tests revealed low testosterone (4.2 nmol/L and reference 
range 10 - 35 nmol/L) and low vitamin D (13.2 nmol/L and refer-
ence range > 50). His bone densitometry scan showed no evidence 
of osteoporosis. Furthermore, his diabetes control was poor with an 
average HbA1c of 11% and he was also known to have background 
diabetic retinopathy. The combination of poor diabetes control, obe-
sity, hypogonadism and low vitamin D may all have contributed to 
an increase in risk of fracture in association with simple fall in this 
young man. Obesity and type 2 diabetes are associated with hypog-
onadism and low vitamin D. In view of the high epidemic of diabetes 
and obesity, it is possible to suggest that there are large numbers of 
these individuals with high risk for fracture likely to be induced upon 
any mild degree of trauma. Furthermore, it is possible to suggest that 
obesity-induced fracture will increase the burden in orthopedic de-
partment and the current numbers of fractures related to obesity may 
represent the tip of iceberg. Our case report is unique as the fracture 
occurred in a young individual with all these metabolic disorders. 
Therefore, our case report illustrates the needs for close collabora-
tion between orthopedic surgeons, general practioners and endocri-
nologists and importantly the need for robust methods for screening 
and risk stratifications.
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Introduction

Obesity is a common problem across the globe and represents 
a challenge for all health authorities. The prevalence of obesity 
in Europe is estimated to be 23% in women and 20% in men. 
Currently, there is no evidence that the prevalence of obesity 
is slowing down. For instance, by 2025 in UK, it is expected 
that 47% of men and 36% of women will be obese [1]. Sev-
eral studies suggested that obesity is associated with decrease 
in bone mineral density (BMD) and increase in risk of bone 
fragility. In a study conducted by Fracture Liaison Service in 
Cambridge (UK) that involved 1,005 postmenopausal women 
< 75 years of age presenting with a low trauma fracture, obe-
sity was shown to be associated with significant risk of hip 
fractures, while the risk of fractures of the wrist was signifi-
cantly less common [2]. Furthermore, a study from the Not-
tingham Fracture Liaison Service reported that obese subjects 
were more likely to fracture their ankle and upper arm, but 
were less likely to fracture their wrist [3]. The Global Longitu-
dinal Study of Osteoporosis in Women (GLOW) showed that 
obesity is not protective against fracture in postmenopausal 
women and is associated with increased risk of ankle and up-
per leg fractures [4]. Obesity may also influence bone integrity 
through its impact on vitamin D and testosterone level. Several 
studies have shown that obesity is associated with low vitamin 
D and low plasma testosterone levels [5, 6]. One serious con-
sequence of obesity is development of insulin resistance and 
type 2 diabetes. Importantly, there is emerging evidence that 
diabetes has an impact on bone metabolism.

The Rotterdam Study showed that individuals with diabe-
tes had an increased fracture risk, probably due to long-term 
complications associated with diabetes mellitus [7]. Impor-
tantly, in a meta-analysis by Vestergaard, it was shown that 
hip fracture risk increased in both type 1 and type 2 diabetes 
mellitus, whereas BMD increased in type 2 diabetes mellitus 
and decreased in type 1 diabetes mellitus [8]. Poor diabetes 
control is also associated with high risk of bone fracture. For 
instance, the Atherosclerosis Risk in Communities (ARIC) 
Study showed that type 2 diabetes was significantly and in-
dependently associated with increased risk of fracture espe-
cially those treated with insulin or those with HbA1c ≥ 8% 
(64 mmol/L) as compared to those individuals with HbA1c 
below 8% [9]. Furthermore, the Rotterdam Study data showed 
that poor glycemic control based on an HbA1c cut-off of 7.5% 
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(58 mmol/L) in type 2 diabetes was associated with higher all 
types of fracture risk [10].

Case Report

We report a case of a 42-year-old male with poorly controlled 
type 2 diabetes (diagnosed 10 years ago) and body mass index 
(BMI) of 35 kg/m2 who was admitted with fracture of right 
head of the femur after small fall from stepladder. Imaging of 
the pelvis in the form of an X-ray showed multi-fragmented 
fracture through trochanteric region of the right femur (Fig. 1). 
His investigations during the time of admission to our hospital 
showed normal renal, liver and thyroid function. His chest X-
ray showed clear lung field and normal heart size. His ECG 
showed he was in sinus rhythm. Furthermore, his diabetes con-
trol was poor with an average HbA1c of 11% and he was also 
known to have background diabetic retinopathy. He suffered 
from erectile dysfunction for around 4 years but he did not 
seek medical help and this was revealed during his consulta-
tion with endocrinologist during the treatment for his fracture. 
His family history showed the presence of diabetes and hyper-
tension without evidence of family history of osteoporosis. He 
was treated with metformin 2,000 mg per day, gliclazide 320 
mg per day and sitagliptin 100 mg per day. He was switched 
to insulin therapy and advised to continue with metformin 
therapy as well. His fracture was fixed with an intramedul-
lary device (Fig. 2). However, subsequent tests revealed low 
testosterone (4.2 nmol/L and reference range 10 - 35 nmol/L) 
and low vitamin D (13.2 nmol/L and reference range > 50). 
During his hospital stay, he was commenced in vitamin D re-
placement. His bone densitometry scan showed no evidence of 
osteoporosis. After successful treatment of his fracture, he was 
given physiotherapy and then discharged. He was referred to 
the diabetes and endocrinology outpatients for optimization of 
his diabetes control and treatment of hypogonadism.

Discussion

Our case report showed that the presence of obesity, poorly 
controlled diabetes, low vitamin D and hypogonadism is as-
sociated with increased risk of bone fracture. Importantly, 

this can increase risk of fracture in young individuals. Inter-
estingly, the bone density scan was normal. Cross-sectional 
epidemiological studies have found that patients with type 2 
diabetes mellitus have a higher incidence of fragility fractures 
despite normal or elevated BMD [3, 8-10]. This is likely to 
be explained by the fact that type 2 diabetes induces deterio-
ration of bone microarchitecture leading to a porous skeleton 
susceptible to fracture. Furthermore, it was shown that cortical 
porosity is specific to those with type 2 diabetes patients that 
have a fracture [11, 12]. In addition, conventional diagnostics 
such as DXA measurements and the current fracture risk as-
sessment tool (FRAX) risk prediction algorithm for estimating 
risk of osteoporotic fractures are not sufficient in individuals 
with diabetes [11, 12].

In view of the increased prevalence of diabetes and obe-
sity, it is possible to predict that obesity-induced fracture will 
increase the burden in orthopedic department. It is very dif-
ficult to predict how this epidemic will affect the orthopedic 
service, in particular in the absence of robust screening method 
and also the absence of diagnostic tools for osteoporosis in 
individuals with diabetes. Another problem in the horizon, 
detection of such individuals at young age is vital, as he is 
likely to need hip replacement twice assuming that he lives 
up to 85 years old. Therefore, our case report illustrates the 
needs for close collaboration between orthopedic surgeons, 
general practioners and endocrinologists not only in treatment 
of obesity, diabetes, osteoporosis, fracture and hypogonadism 
but also the need to establish robust methods for screening and 
risk stratifications.

Conclusion

In individuals with diabetes, obesity, low vitamin D and low 
testosterone, the risk of fracture is difficult to be estimated es-

Figure 1. X-ray pelvis showing a right intertrochanteric neck of femur 
fracture. 

Figure 2. Fracture of right neck of femur fixed with intramedullary nail. 
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pecially in young individuals. Such unfortunate individuals 
can present with complications such as fracture of the neck of 
the femur. Therefore, aggressive treatments of risk factors are 
necessary in all patients.
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