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Introduction

When there is a glomerular filtration rate of less than 60 ml/
min/1.73mt2, chronic kidney disease is considered to be present,
which must persist for 3 months or more regardless of the cause.
[1, 2] Dialysis or transplantation is the therapeutic approaches
available to date in the presence of this chronic disease. Renal
damage refers to pathologic abnormalities suggested by imaging
studies or renal biopsy, urinary sediment abnormalities, or
increased urinary albumin excretion rates [3, 4].

Depending on the geographical location and the environment
where the person is, the cause of this pathology will vary, among
the most frequent and recognized worldwide we can find the
following: Diabetes mellitus type 2, diabetes mellitus type 1,
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hypertension, and primary glomerulonephritis, and chronic
tubulo interstitial nephritis, hereditary or cystic disease, among
other causes [5, 6].

Since chronic kidney disease is asymptomatic in nature the
true incidence and prevalence is difficult to identify [7, 8]. The
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prevalence of CKD is about 10% to 14% in the general population.
Likewise, albuminuria (micro albuminuria or A2) and GFR less
than ml/min/160.73 mt2 have a prevalence of 7% and 35%,
respectively. This pathology also presents some risk factors that
can be modified and others that cannot [9, 10].

Among the modifiable risk factors we can find advanced age,
male gender, African- American, African-Caribbean, Hispanic and
Asian, as well as single nucleotide polymorphisms in the TCF7L2
and MTHFS genes were associated with diabetic nephropathy
and progression of CKD. Among the modifiable risk factors we
can find arterial hypertension, proteinuria and metabolic factors
[11].

Renal osteodystrophy is a broad term that incorporates all
biochemical abnormalities and skeletal manifestations in patients
with chronic kidney disease or end-stage renal disease. Among
the main components that we can find in this condition are the
disorders in serum levels of calcium, phosphorus, PTH, vitamin D,
together with their effects on bone turnover, mineralization and
extra skeletal calcifications [9, 11, 10,].

Given the increase in the number of cases of patients with chronic
kidney disease, it is convenient to perform this study in order to
identify or prevent skeletal complications in a timely manner. This
work offers updated information on the important components
of renal osteodystrophy, which pathophysiological mechanisms
have been proposed between the association between skeletal
lesions and chronic kidney disease and the pathways of formation
of secondary hyperparathyroidism as a cause of osteodystrophy.

Materials and Methods

A systematic review was carried out, searching PubMed, Scielo
and Science Direct databases, among others. The collection
and selection of articles was carried out in English-language
indexed journals from 2002 to 2022. As keywords, the following
terms were used in the databases according to DeCS and MeSH
methodology: Chronic renal failure; renal osteodystrophy;
skeletal lesions; renal failure end. In this review, 71 original and
review publications related to the subject studied were identified,
of which 27 articles met the specified inclusion requirements,
such as, articles that were in a range not less than 2002, that
were full-text articles and that reported on The development
of skeletal lesions in patients with chronic kidney disease. The
exclusion criteria were that the articles did not have sufficient
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information and that they did not present the full text at the time
of review.

Results
What Is Renal Osteodystrophy?

Chronickidney disease leads to a variety of systemic complications
that endanger human health. One of the main complications
presented by this pathology is renal osteodystrophy, which leads
to skeletal and extra-skeletal manifestations [12].

One of the ways to be able to buffer or reduce the adverse
effects of this pathology, renal osteodystrophy, is through
haemodialysis, although sometimes it may be inevitable to
develop complications, appropriate and timely interventions can
help alleviate the symptoms experienced by patients and also
reduce comorbidities related to osteodystrophy [13].

But, in orderto continue with this approach we must ask ourselves
the question, what is renal osteodystrophy? This is a broad term
that incorporates a variety of biochemical abnormalities and
even skeletal manifestations in patients with or suffering from
chronic kidney disease or end-stage renal disease. In Figure 1 we
can identify all the important components of this condition [14-
16] (Figure 1).

It should be taken into account that osteodystrophy will not
occur in all stages of chronic kidney disease; there are reports
that show that it is much more frequent when the GFR is less
than ml/min/160.73m>. (17)

The histopathology findings of renal osteodystrophy are
commonly used to further classify this condition into; in Figure 2
we can identify them [15-18] (Figure 2).

How Are The Development Of Cheletal Lesions
And Chronic Kidney Disease Related?

As previously stated, through the different studies performed
to date, renal osteodystrophy is invariably observed in patients

with chronic kidney disease, although the disease processes may
differ in patients [14].

As shown in Figure 2, histologically, there is a classification into
states of high or low bone turnover [18].

States of high bone turnover: lead to increased rates of bone
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resorption and bone formation. Elevated levels of parathyroid
hormone (PTH) play an important role in the pathogenesis
of high bone turnover states. Hyperparathyroidism can be
primary, secondary or tertiary. Parathyroid gland neoplasms
that autonomously secrete PTH, an example of tertiary
hyperparathyroidism, can lead to a state of high bone turnover
[17].

Among the predominant causes of osteodystrophy we find
secondary hyperparathyroidism, in Table 1 we can see
how chronic kidney disease can lead to the development
of hyperparathyroidism and at the same time lead to the
development of renal osteodystrophy or skeletal conditions [19-
22] (Table 1).

Osteitis fibrosa is considered the predominant histologic bone
pattern for the development of renal osteodystrophy [23].

Osteitis fibrosa is the result of overproduction of parathyroid
hormone (PTH) in the context of hyperparathyroidism especially
of the secondary type. PTH binds to receptors on osteoblasts,
resulting in the expression of RANK ligand receptor activator.
RANK ligand binds to RANK on osteoclast precursors, promoting
osteoclast formation [20, 23].

Activated osteoclasts cause bone resorption, destruction of
cortical bone and fibrous cyst formation. Osteoclast-like giant
cells and vascularized fibrous tissue may replace bone marrow
and produce brown Tumors, which are non-neoplastic lesions.
[15] During the process of Brown's tumour, bone demineralization
promotes osteoclast activation. Eventually, bone resorption may
cause micro fractures and micro haemorrhages [18].

In order to understand or clarify this pathophysiological process
of the development of skeletal lesions, it is useful to know the
two main cell types, the osteoclasts that cut or resorb bone
and the osteoblasts that accumulate or form new bone [24].
Osteoblasts are activated by a RANK-RANK ligand complex,
leading to activation of osteoclasts, and here bone resorption
begins. All these factors are regulated by several factors such as
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Table 1. Factors 1 involved in
hyperparathyroidism formation

the pathway of secondary

Summary

PTH, Vitamin D, and osteoprotegerins [25].

Discussion

The study by Hartmun et al, in which they performed bone
biopsies between 2003 and 2008 on patients who volunteered to
participate in various research protocols. There were patients 316
from the United States and 314 Europe. Only baseline biopsies
were included in the study. All patients received regular dialysis
support medication for at least 6 months, including phosphorus
chelators, active vitamin D or calcimimetics at the discretion of
the treating nephrologists. This study concluded that low bone
turnover is a common feature in patients with stage 5 CKD on
chronic dialysis, especially in white patients. Treatment of renal
osteodystrophy is mainly focused on suppression of elevated
bone turnover (secondary hyperparathyroidism) [26].

Conclusion

Chronickidney disease leads to a variety of systemic complications
that endanger human health. One of the main complications
presented by this pathology is renal osteodystrophy, which leads
to skeletal and extra-skeletal manifestations.

Within the important components of renal osteodystrophy we
can find disorders in serum calcium levels, disorders in serum
phosphorus levels, disorders in serum PTH levels, disorders
in serum vitamin D levels, alterations in bone turnover,
mineralization and skeletal calcifications.

Within the histopathological findings of osteodystrophy we
can find high bone turnover states such as osteitis fibrosa and
hyperparathyroidism and low bone turnover states such as
dynamics bone disease or heavy metal-induced osteomalacia.

There are some factors involved in the pathway of formation of
secondary hyperparathyroidism as a trigger of osteodystrophies,
among which we can highlight the retention of phosphate,
calcium, as well as calcitriol increasing serum calcium levels
and, in cases of decreased calcitriol in the body, secondary
hyperparathyroidism occurs due to decreased absorption of
calcium through the intestine and a reflex increase in PTH,
Osteitis fibrosa is considered the predominant histologic bone
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pattern for the development of renal osteodystrophy.

Another study by Goto et al, in which they identified cross-
sectional or cohort studies that investigated the association
between chronic kidney disease, falls and fractures, concluded
that the lower the glomerular filtration rate is associated with a
higher risk of fracture, the most pronounced being hip fractures,
this study agrees with ours in stating that chronic kidney disease
is associated with skeletal lesions, developing the pathology
known as osteodystrophy.

These studies are in agreement with each other in proposing
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