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Abstract

Orthopedic problems in individuals with diabetes are complex and challenging to handle. Among these issues, Charcot foot
stands out as a debilitating condition characterized by joint destruction and deformities. This condition is closely linked to
neuropathy and inflammation, leading to bone weakening and joint damage. Unfortunately, Charcot foot often goes unnoticed
until significant complications arise, underscoring the importance of recognition and intervention. Diabetic neuropathy,
affecting around half of all people with diabetes, further complicates challenges by causing loss, autonomic dysfunction and
muscle weakness. Sensory loss in the feet puts individuals at risk for injuries, ulcers, and other complications. The diverse
symptoms associated with neuropathy impact patients daily. Require individualized management strategies. Surgical
considerations in patients add a layer of complexity to their care. Thorough preoperative assessments, infection control
measures, vascular evaluations and careful postoperative monitoring are crucial for surgical management. Collaboration
among healthcare professionals from specialties is vital for optimizing outcomes. Effective management strategies for these
complications involve offloading pressure on affected areas to prevent injury or trauma, maintaining tight glycemic control
to minimize complications, providing pain relief to alleviate discomforts experienced by patients and implementing
rehabilitation programs that enhance functionality. It is crucial to prioritize identification, prompt intervention, and thorough
patient education to achieve results and enhance the overall well-being of individuals with diabetes. To summarize, managing
orthopedic issues in patients necessitates a comprehensive strategy that takes into account the complexities of Charcot foot
diabetic neuropathy and surgical treatments.
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Introduction

Diabetes mellitus, a metabolic disorder is closely
linked to several orthopedic complications,
including Charcot foot, neuropathy and specific
surgical challenges (1). These complications
primarily arise from the long-term effects of blood
sugar levels, which cause changes in the body’s
neurovascular and biomechanical aspects. To
effectively provide care to individuals, with diabetes
it is essential to have an understanding of the
complexities involved including their underlying
mechanisms and suitable management strategies (2,
3). Charcot foot or neuropathic osteoarthropathy is
one of the orthopedic issues associated with
diabetes.  Although not as prevalent as
complications it poses a significant risk due to its
debilitating consequences. The development of
Charcot foot involves a combination of neuropathy
that impairs autonomic functions and an abnormal
inflammatory response (4). This leads to bone
demineralization and joint damage exacerbated by
injuries that go unnoticed due to diminished
sensation. Studies have demonstrated that these
factors contribute to bone and joint destruction that
can ultimately result in deformities, ulcers and in
severe cases amputation (5, 6). Peripheral
neuropathy contributes to the development of these
issues, in individuals with diabetes. Around half of
individuals with diabetes will encounter a type of
nerve damage known as neuropathy (7, 8). The risk
of developing neuropathy is higher for those who
have had diabetes, for a duration or have maintained
controlled blood sugar levels. The loss of feeling is
a factor, in the development of foot sores and
subsequent complications like infections and
Charcot foot (9, 10). Managing patients through
surgery presents challenges. Diabetic individuals,
those with nerve problems or circulation issues face
a higher risk of postoperative complications such as
infections, delayed wound healing and poor bone
recovery. A study highlighted these risks. It is
crucial to highlight the significance of managing
blood sugar levels both before and after surgery. To
achieve the surgical results a cooperative approach
involving surgeons, endocrinologists, podiatrists,
and wound care specialists is essential. The
management strategies for complications in patients
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are diverse and should be customized to each
person’s unique needs. In cases of Charcot foot,
early recognition and management play a role (11).
Conservative approaches often involve
immobilization and offloading to prevent harm and
promote healing. Surgical intervention might be
necessary if there is deformity or instability present.
Another study emphasized the significance of
footwear and orthotics in preventing sores and
deformities in individuals with Charcot foot. For
neuropathy the focus is on controlling blood sugar
levels to prevent or slow down nerve damage
progression. Effective pain management is also
crucial, which may include medications like
antidepressants,  anticonvulsants or  topical
treatments. Different research conducted an analysis
of the medical and non-medical approaches to
treating neuropathic pain in individuals with
diabetes. They highlighted the importance of
educating patients. Consistently monitoring their
condition as aspects of successfully managing
neuropathy. When it comes to patients it's crucial to
assess their vascular status and potential infection
risks before surgery. During the operation surgeons
need to use techniques and aftercare should include
monitoring for signs of infection and ensuring
wound healing. In the study comprehensive
guidelines  were  outlined for managing
complications related to diabetic foot problems.
These guidelines highlight the importance of care
plans and the collaboration of a team in achieving
successful surgical outcomes. This review aims to
examine complications associated with diabetes,
such as Charcot foot and neuropathy along, with the
considerations that need to be taken when
performing surgery.

Discussion

Orthopedic issues related to diabetes challenges, in
patient care. One such complication, known as
Charcot foot, is a severe condition that arises from
peripheral  neuropathy and an  abnormal
inflammatory response. This condition can cause
deformities and ulcers highlighting the importance
of detection and proper management. Diabetic
neuropathy, which affects half of individuals with
diabetes manifests as autonomic and motor
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neuropathies. It leads to loss, autonomic
dysfunction and muscle weakness (12). Various
elements play a role in the formation of foot ulcers
and the subsequent complications that may arise
from them. When it comes to interventions for
patients a thorough preoperative assessment is
essential along with infection control measures,
vascular evaluation procedures and postoperative
monitoring (13, 14). Taking an approach is crucial
for achieving outcomes in these cases.

Clinical Manifestation

Orthopedic issues associated with diabetes can
present in ways, such, as the development of
Charcot foot, nerve damage and the need to consider
options (15). Complications such as charcot foot,
neuropathy and surgical considerations can arise
due to the interactions between diabetes related
changes in the body (Figure 1). These

complications often present as scenarios that require
careful evaluation and management.

Figure 1: The typical appearance of a later-stage Charcot foot
with a rocker-bottom deformity (1).
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Charcot foot, which is also known as
osteoarthropathy exemplifies the nature of
orthopedic issues in diabetes. This condition
typically begins with localized swelling and redness
which can resemble signs of infection. The affected
area may have increased skin temperature due to a
response. Improved blood flow caused by minor
injuries. Interestingly Charcot foot is characterized
by the absence of pain when fractures or joint
dislocations are present (16). As the condition
progresses deformities may develop over time
causing changes in the structure and function of the
foot. These deformities often lead to ulceration—a
consequence of neuropathy—as patients lose their
ability to sense pressure or injury. Instability and
limited mobility further complicate matters and
impact a patient’s overall quality of life. Diabetic
neuropathy, a debilitating complication of diabetes
manifests in ways with distinct clinical
manifestations. Peripheral neuropathy is the form
and primarily affects sensory function. Patients
frequently report disturbances in their extremities
such as numbness and tingling sensations. However,
one of the characteristics of neuropathy is the
decreased ability to feel sensations, which puts
patients at risk, for injuries especially in their feet.
This diminished sensation makes individuals more
prone to developing ulcers and experiencing
complications related to trauma (17). Autonomic
neuropathy, which is a component of neuropathy,
presents a range of clinical manifestations that go
beyond the peripheral nerves. Gastrointestinal
symptoms, like gastroparesis cardiovascular
problems such as hypotension and genitourinary
issues like dysfunction can all occur due to
autonomic neuropathy (18). These manifestations
greatly affect patient’s lives and necessitate specific
care and management. Motor neuropathy, although
less common, also contributes to the spectrum of
neuropathy. This type of neuropathy can lead to
muscle weakness affecting patients’ balance and
coordination. The weakness and motor impairments
experienced by individuals with motor neuropathy
further increase the risk of falls and injuries (19).
When dealing with patients who have issues it is
important to evaluate and manage a range of factors.
Poor wound healing is a manifestation that can
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result in healing ulcers or surgical incisions
becoming chronic and problematic. Diabetic
patients also face an increased risk of infections,
which may present with localized redness, swelling,
warmth or purulent discharge as signs. The insidious
nature of neuropathy can lead to the development of
ulcerations after surgery that often go unnoticed
until complications arise. Surgical procedures on the
extremities are particularly prone to complications
such as delayed fracture healing and vascular issues.
These symptoms can appear as refill weakened
pulses and changes, in skin color (20). It is crucial
to keep an eye on these indicators and promptly take
measures. Diabetes can lead to complications such,
as Charcot foot, surgical issues. It is crucial for
healthcare practitioners to possess the ability to
recognize these complications in order to take action
and prevent outcomes such as limb amputation or
disability. It is of importance to closely monitor
patients for these complications in order to provide
them with quality care and achieve favorable results.
Having an understanding of these manifestations is
essential for providing effective treatment, to this
vulnerable group of patients.

Management

Managing orthopedic complications in patients with
diabetes is an aspect of healthcare especially when
dealing with conditions, like Charcot foot,
neuropathy and surgical considerations. It is
essential to take an approach to handle these
complications effectively, improving outcomes and
reducing the risks associated with diabetes.

Charcot Foot Management

Charcot foot, which is also known as neuropathic
osteoarthropathy presents challenges when it comes
to treatment. The main goals of managing this
condition are to reduce inflammation, stabilize the
foot, prevent deformities and promote healing of
any wounds. One key strategy in Charcot foot
management involves offloading and immobilizing
the foot. This helps prevent injury to the area. Total
contact casting (TCC) is a used technique that
effectively redistributes pressure away from the part
of the foot. Additionally, customized footwear
orthotics and bracing can provide support and
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offloading. In order to manage inflammation and
pain during the phase doctors may prescribe
inflammatory medications like non-steroidal anti-
inflammatory drugs (NSAIDs). However, caution
should be exercised when considering their use in
patients with kidney problems or contraindications.
Maintaining control over blood sugar levels is an
aspect of Charcot foot management. It's important
to keep blood glucose levels optimal in order to
minimize complications and facilitate healing
overall. Regular monitoring of blood sugar levels
and appropriate adjustments to insulin or oral
antidiabetic medications are components of
maintaining control. Physical therapy plays a role in
managing Charcot foot by focusing on restoring
strength, balance and mobility, in the limb.
Therapists closely collaborate with patients to help
improve their abilities while minimizing the
chances of injury. In situations where there are
deformities or instability surgical intervention might
be necessary. Surgeries, like realignment,
arthrodesis or osteotomy are performed to correct
abnormalities and enhance the overall stability of
the affected foot. Taking care of wounds in a manner
is an aspect of managing Charcot foot since there is
a high incidence of ulceration, in such cases.
Regularly cleaning the wounds using dressings and
ensuring infection control are parts of wound
management.

Diabetic Neuropathy Management

Diabetic neuropathy, a complication of diabetes
necessitates an approach to its management. The
main goals are to alleviate symptoms, prevent
complications and improve the quality of life for
patients. Pain management is an aspect in dealing
with neuropathy (21, 22). Physicians often prescribe
medications such as antidepressants and
anticonvulsants to alleviate pain. Opioids are
typically avoided due to their nature. Educating
patients on foot care practices is essential in
managing loss. Regular foot inspections and the use
of footwear are preventive measures against injuries
and ulcers in patients with reduced sensation. When
it comes to autonomic neuropathy specific strategies
are employed based on the symptoms experienced
by each patient. Dietary changes may be

718

http://dx.doi.ore/10.52533/JOHS.2023.31223



http://dx.doi.org/10.52533/JOHS.2023.31223

recommended for symptoms while managing blood
pressure is crucial for addressing hypotension. For
symptoms specialized interventions like medication
for dysfunction can be considered if necessary. It is
crucial to keep your blood glucose levels at a range
as it plays a role in slowing down the advancement
of neuropathy and safeguarding against nerve
damage. Achieving control requires monitoring of
blood glucose levels and adjustments to insulin or
oral antidiabetic medications as required. Physical
rehabilitation programs play a role in managing
diabetic neuropathy by focusing on enhancing
muscle strength, coordination, balance
improvement and reducing the risk of falls and
injuries.

Surgical Considerations Management

During procedures, there are interventions
implemented to address the requirements of patients
and reduce potential risks ultimately aiming to
achieve optimal surgical outcomes. Before any
procedure, it is crucial to conduct assessments.
These assessments include evaluating the patient’s
health, cardiac function and blood sugar control. It
is important to address any identified issues before
surgery to reduce complications. We also take
measures to prevent site infections by administering
antibiotics before surgery following aseptic
techniques and providing diligent wound care.
Assessing health is an aspect of surgical
considerations. This helps us identify any blood
flow problems that could impact wound healing. If
we detect any issues, we may need to involve
surgeons or consider vascular interventions.
Additionally, continuous monitoring after surgery is
vital in order to catch signs of infection delayed
wound healing or other complications. Some
patients may require hospital stays or frequent
outpatient  visits  for  postoperative  care.
Rehabilitation programs such as occupational
therapy play a role in helping patients regain
mobility and functionality for their overall recovery
process. Lastly, comprehensive patient education is
crucial in empowering patients with the knowledge
they need for management. It is crucial for patients
to have an understanding of how to take care of their
wounds, recognize any signs of complications and
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ensure they control their blood sugar levels.
Therefore, when it comes to managing orthopedic
complications in individuals with diabetes, such as
Charcot foot diabetic neuropathy and surgical
considerations a comprehensive and patient-focused
approach is taken. Managing these complications
effectively requires implementing a range of
strategies that focus on relieving symptoms,
preventing issues and improving health. It is crucial
for healthcare professionals, from specialties, to
collaborate and provide care to diabetic patients
dealing with these intricate challenges.

Conclusion

It is crucial to take an approach when dealing with
issues in patients with diabetes. This involves
aspects such as providing support and
immobilization for Charcot foot, managing blood
sugar levels effectively addressing pain and
ensuring careful perioperative care for any surgical
interventions. The collaboration between healthcare
professionals plays a role in achieving outcomes and
enhancing the quality of life for diabetic patients
who face these complex challenges. Early
identification, timely intervention and patient
education are factors in achieving success in
managing  these  orthopedic = complications
associated with diabetes. Offering care through
teams 1is essential to address these complex
orthopedic challenges faced by individuals with
diabetes.

Disclosure

Conflict of interest

There is no conflict of interest.
Funding

No funding

Ethical consideration

Non applicable

Data availability

Data that support the findings of this study are
embedded within the manuscript.

719

http://dx.doi.ore/10.52533/JOHS.2023.31223



http://dx.doi.org/10.52533/JOHS.2023.31223

Author contribution

All authors contributed to conceptualizing, data
drafting, collection and final writing of the
manuscript.

References

1. Rogers LC, Frykberg RG, Armstrong DG, Boulton
Al, Edmonds M, Van GH, et al. The Charcot foot in
diabetes. Diabetes Care. 2011;34(9):2123-9.

2. Cavanaugh KL. Health literacy in diabetes care:
explanation, evidence and equipment. Diabetes
Manag (Lond). 2011;1(2):191-9.

3. Adu MD, Malabu UH, Malau-Aduli AEO, Malau-
Aduli BS. Enablers and barriers to effective diabetes
self-management: A multi-national investigation.
PLoS One. 2019;14(6):e0217771.

4. Bobirca A, Musetescu AE, Bordianu A, Pantea
Stoian A, Salmen T, Marinescu DC, et al. Novel
Biomarkers Predictive of Diabetic Charcot Foot-An
Overview of the Literature. Life (Basel). 2022;12(11).

5. Edmonds M, Manu C, Vas P. The current burden of
diabetic foot disease. J Clin Orthop Trauma.
2021;17:88-93.

6. Sumpio BE. Contemporary evaluation and
management of the diabetic foot. Scientifica (Cairo).
2012;2012:435487.

7. Hicks CW, Selvin E. Epidemiology of Peripheral
Neuropathy and Lower Extremity Disease in Diabetes.
Curr Diab Rep. 2019;19(10):86.

8. Feldman EL, Callaghan BC, Pop-Busui R,
Zochodne DW, Wright DE, Bennett DL, et al

Diabetic neuropathy. Nat Rev Dis Primers.
2019;5(1):42.

9. Albers JW, Pop-Busui R. Diabetic neuropathy:
mechanisms, emerging treatments, and subtypes. Curr
Neurol Neurosci Rep. 2014;14(8):473.

10. Edwards JL, Vincent AM, Cheng HT, Feldman
EL. Diabetic neuropathy:  mechanisms to
management. Pharmacol Ther. 2008;120(1):1-34.

11. Frykberg RG, Attinger C, Smeets L, Koller A, Bal
A, Kavarthapu V. Surgical strategies for prevention of
amputation of the diabetic foot. J Clin Orthop Trauma.
2021;17:99-105.

Journal of Healthcare Sciences

12. Bansal V, Kalita J, Misra UK. Diabetic
neuropathy. Postgrad Med J. 2006;82(964):95-100.

13. Wang X, Yuan CX, Xu B, Yu Z. Diabetic foot
ulcers: Classification, risk factors and management.
World J Diabetes. 2022;13(12):1049-65.

14. Amin N, Doupis J. Diabetic foot disease: From the
evaluation of the "foot at risk" to the novel diabetic
ulcer treatment modalities. World J Diabetes.
2016;7(7):153-64.

15. Yousaf S, Dawe EJC, Saleh A, Gill IR, Wee A.
The acute Charcot foot in diabetics: Diagnosis and
management. EFORT Open Rev. 2018;3(10):568-73.

16. Wang A, Lv G, Cheng X, Ma X, Wang W, Gui J,
et al. Guidelines on multidisciplinary approaches for
the prevention and management of diabetic foot
disease (2020 edition). Burns Trauma.
2020;8:tkaa017.

17. Volmer-Thole M, Lobmann R. Neuropathy and
Diabetic Foot Syndrome. Int J Mol Sci. 2016;17(6).

18. Kornum DS, Terkelsen AJ, Bertoli D, Klinge MW,
Hoyer KL, Kufaishi HHA, et al. Assessment of
Gastrointestinal Autonomic Dysfunction: Present and
Future Perspectives. J Clin Med. 2021;10(7).

19. Vinik Al, Strotmeyer ES, Nakave AA, Patel CV.
Diabetic neuropathy in older adults. Clin Geriatr Med.
2008;24(3):407-35, v.

20. Spentzouris G, Labropoulos N. The evaluation of
lower-extremity ulcers. Semin Intervent Radiol.
2009;26(4):286-95.

21. Schreiber AK, Nones CF, Reis RC, Chichorro JG,
Cunha IM. Diabetic neuropathic pain:
Physiopathology and treatment. World J Diabetes.
2015;6(3):432-44.

22. Smith S, Normahani P, Lane T, Hohenschurz-
Schmidt D, Oliver N, Davies AH. Prevention and
Management Strategies for Diabetic Neuropathy. Life
(Basel). 2022;12(8).

720

http://dx.doi.ore/10.52533/JOHS.2023.31223



http://dx.doi.org/10.52533/JOHS.2023.31223

	Orthopedic Complications in Diabetes: Charcot Foot, Neuropathy, and Surgical Considerations
	Introduction
	Discussion
	Clinical Manifestation

	Management
	Charcot Foot Management
	Diabetic Neuropathy Management
	Surgical Considerations Management

	Conclusion
	Disclosure
	Conflict of interest
	Funding
	Ethical consideration
	Data availability
	Author contribution

	References


