
Dijlah Journal of Medical Sciences  (DJMS)                              Vol. 1, No. 3, May, 2025, pp. 84-90  

P-ISSN: 3078-3178, E-ISSN: 3078-8625, paper ID: 11 
 

84 

 

Acromegaly and Osteoporosis: A Review of the Paradox of 

Increased Bone Turnover and Fragility – Pathophysiology, 

Diagnosis, and Management 
 

 

Isam Noori Salman, Omar Yasir Shakir, Safaa Ehssan Atta
*
 and Baydaa Ahmed Abed

 

National Diabetes Center, Mustansiriyah University, Baghdad, Iraq. 
 

Article Info  ABSTRACT  

Article history: 

Received   February, 14, 2025 

Revised     March, 12, 2025 

Accepted   April, 25, 2025 

 

             A rare endocrine condition called acromegaly is brought on 

by an overabundance of growth hormone (GH) and like growth 

factor 1 (IGF-1), usually due to pituitary adenoma. Even though 

bone density is elevated, increased IGF-1 levels in acromegaly 

patients (AC-PTs) can lead to musculoskeletal disorders such as 

osteoporosis and structurally weak bone. Nevertheless, GH in 

acromegaly is necessary for maintaining bone health. The excessive 

secretion of these hormones in AC-PTs may lead to bone turnover 

and osteoporosis. Despite Acromegaly's higher bone turnover, the 

condition is paradoxically linked to compromised bone 

microarchitecture and increased fracture risks, frequently unrelated 

to bone mineral density (BMD) levels. BMD testing bone health in 

AC-PTs might fail to determine remodeling dynamics and bone 

quality. The effects of osteoporosis in AC-Pts result from impaired 

osteoblast function, osteoclast activity, and disrupted bone 

remodeling, which leads to bone fragility, weakened bone, and 

elevated risks of fractures. An overall monitoring of bone turnover, 

bone microarchitecture, clinical assessment, and advanced imaging 

are important for determining bone health. In contrast, calcium and 

vitamin D3 supplements are necessary to support bones in 

acromegaly. The pathophysiological processes, diagnostic 

difficulties, and treatment approaches for osteoporosis in 

acromegaly are examined in this article.  
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1. INTRODUCTION  
 

Acromegaly progresses slowly, with specific somatic and systemic features brought on by hypersecretion 

of GH and IGF-1 [1, 2]. Although skeletal abnormalities such as prognathism and enlarged extremities are widely 

known, little is known about the connection between acromegaly and bone health, especially osteoporosis. Despite 

appearing to have normal or elevated bone mineral density, osteoporosis in acromegaly is linked to a higher 

incidence of vertebral fractures, which raises concerns regarding the quality of bone microarchitecture [3]. 

The Insulin-like growth factor 1 (IGF-1) and Growth hormone (GH) are essential modulators of bone remodeling 

and have intricate functions in bone health [4, 5]. Although these hormones are necessary for preserving bone 

strength and density, dysregulation of them, as observed in diseases like acromegaly, can result in osteoporosis and a 

higher risk of fracture. In Bone Health, Normal IGF-1 and GH Physiology directly affect bone formation by 

promoting osteoblast differentiation and proliferation [6].  It also promotes the synthesis of IGF-1, which mediates 

many of the effects of growth hormone on bone. GH promotes bone mineralization by increasing calcium 
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reabsorption in the kidneys and absorption in the intestines. One such factor is insulin-like growth factor 1 (IGF-1). 

IGF-1 acts locally in bones and is mainly produced in the liver when growth hormone is stimulated. It increases 

collagen synthesis, stimulates osteoblast activity, and encourages the synthesis of bone matrix [6, 7]. In order to 

preserve the equilibrium between bone formation and resorption, IGF-1 also inhibits osteoclast activity [8, 9].  

 

 

 
 

Figure 1. Physical attributes of face and hands of acromegaly [9] 

 

According to several endocrinologists, there is no unanimity on the recommended process for handling and 

evaluating bone health in AC-PTs, leading to alternative practices [10, 11]. A recent study shows AC-PTs have a 

2.5-fold higher risk of vertebral fractures than the normal population despite often having increased or normal bone 

mineral density (BMD) [12]. This contradiction focuses on the weakness of BMD evaluations in asses the health of 

bone in AC-PTs, which is a warning condition for physicians to consider the substitutional diagnostic patterns. In 

synopsis, there is a considerable gap between acromegaly and osteoporosis in knowledge mechanisms, diagnostic 

strategies, and management challenges. The pathophysiology, diagnostic methods, and treatment approaches for 

osteoporosis in patients with acromegaly are the main topics of this review, which explores the intricate relationship 

between GH/IGF-1 and bone health.  
 

 

PATHOPHYSIOLOGY ROLE IN OSTEOPOROSIS 
 

Acromegaly, which is characterized by a persistent elevation of GH and IGF-1, throws off the equilibrium 

of bone remodeling. The effects of IGF-1 and GH Overproduction on bone remodeling are dysregulated in 

osteoporosis, which leads to poor-quality bone, abnormal mineralize and microarchitecture of bone [13]. Increased 

Bone Turnover of Osteoblasts and osteoclasts are overstimulated by GH and IGF-1, which results in increased bone 

turnover [14, 15]. In contrast, influence on Cortical Bone Although cortical bone may thicken, increased porosity 

weakens its overall structure.  Trabecular bone deterioration leads to too much turnover, which weakens bones by 

interfering with trabecular connectivity. Poor microarchitecture increases fracture risk, especially in vertebrae, even 

in normal or elevated bone mineral density (BMD) [16]. Inadequate GH or GH deficiency (GHD) in adults was 

involved in Decreased Bone Formation. Lower GH and IGF-1 levels impact osteoblast activity and bone formation 

[17]. Moreover, lower bone mineral density and poorer bone remodeling are associated with increased fracture risk, 

especially in the trabecular-rich spine [18]. In bone health, IGF-1 plays a role in osteoporosis, and its physiological 

levels preserve bone integrity and encourage bone growth at normal levels. Excessive levels of prolonged elevation, 

such as in acromegaly, cause microarchitectural fragility and interfere with remodeling [19, 20]. Vertebral fractures 

associated with acromegaly are common, primarily due to factors like cortical porosity, trabecular disruption, and 

increased bone turnover. It’s crucial to understand that measuring bone mineral density (BMD) alone doesn’t 

provide a complete picture of bone quality [21]. This quality is affected by both growth hormone (GH) and insulin-
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like growth factor 1 (IGF-1). Therefore, using additional methods, such as high-resolution imaging or the trabecular 

bone score (TBS), is essential for a more accurate assessment of bone health [22].  Insulin-like growth factor 1 (IGF-

1) and Growth hormone (GH) are remarkable factors in bone growth and remodeling. GH directly stimulates the 

differentiation and proliferation of osteoblasts, the cells responsible for bone formation, while IGF-1 promotes 

osteoblast activity and the synthesis of bone matrix [8, 23]. Although IGF-1 is primarily produced in the liver, it is 

also generated locally in bone tissue. Acromegaly, a condition characterized by excessive levels of GH and IGF-1, 

leads to uncoupled bone remodeling, resulting in increased bone turnover. This elevation in GH and IGF-1 can cause 

the deterioration of trabecular bone microarchitecture, which leads to structural fragility, while cortical bone mass 

often increases [24, 25, 26]. The effect on bone health can be significant in several ways, such as increased bone 

turnover and microarchitectural integrity of trabecular bone by disrupting trabecular connectivity. In cortical bone, 

although thickening may occur, it is often accompanied by increased porosity, which ultimately weakens the bone. 

Additionally, vertebral fractures are pretty common, and this high incidence suggests that bone quality, rather than 

density, is the primary concern when evaluating bone health [27].  
 

 

DIAGNOSIS 
 

Osteoporosis in acromegaly is often asymptomatic until fractures occur, with patients potentially 

experiencing persistent back pain due to vertebral fractures, as well as kyphosis or a loss of height. To measure bone 

mineral density (BMD), dual-energy X-ray absorptiometry (DXA) is used; however, since BMD measurements do 

not assess bone quality, they may underestimate the fracture risk in patients with acromegaly [28, 29]. Interestingly, 

some patients may have normal or even elevated BMD, particularly in areas with high cortical density. Advanced 

imaging techniques, such as Trabecular Bone Score (TBS), enhance DXA by evaluating trabecular 

microarchitecture, while High-Resolution Peripheral Quantitative CT (HR-pQCT) provides detailed information 

regarding bone strength and microarchitecture [30]. Additionally, it is common to find elevated levels of bone 

turnover markers, such as serum osteocalcin and bone-specific alkaline phosphatase, in affected individuals [31]. 

The microstructure appearance in bone was scanned with various technologies such as computed tomography (CT) 

that reported reduced thickness and trabecular number in addition to more porous cortical bone, elucidating 

increased vertebral fractures up to 40–50% [32].  
 

 

MANAGEMENT 
 

Several studies have suggested that AC-PTs have unique biochemical profiles due to their hyper-production 

of IGF-1 and GH, which may considerably affect treatment results and bone health [19, 33, 34]. 

Effective therapy considerations include managing growth hormone (GH) and insulin-like growth factor 1 (IGF-1) 

levels, as normalizing these hormones through medical or surgical interventions can decrease bone turnover and 

reduce fracture risk [35]. In cases of osteoporosis, mainly where fractures are present, it may be necessary to use 

pharmacological agents such as denosumab or bisphosphonates to support bone health. Additionally, patients with 

acromegaly or growth hormone deficiency (GHD) should be monitored through advanced imaging techniques to 

assess their bone microarchitecture and ensure optimal bone health [36, 37].  
 

 

OSTEOPOROSIS CONTROL  
 

The normalization of GH/IGF-1 involves Bone turnover, and when hormonal balance is achieved, fracture 

risk is decreased.  Denosumab and bisphosphonates slow down bone resorption as Pharmacological Interventions. 

Nonetheless, Teriparatide may be used to promote bone formation, but caution should be exercised when using it in 

conditions with high turnover.  Several factors include vitamin D, sufficient calcium consumption, lifestyle changes, 

exercise involving weight bearing to strengthen bones, prognosis, and long-term care.  At the same time, some 

potential protective effects may derive from somatostatin such as pasireotide, octreotide, and lanreotide medications 

in addition to vitamin D3 supplementation, independently from the disorder state [32, 38].  
 

Although effective GH/IGF-1 regulation enhances bone quality, fracture risk is not entirely eliminated fracture Risk 

Reduction. Routine follow-up with DXA, TBS, and IGF-1 levels is essential for monitoring and controlling bone 

health and disease progression [39]. In AC-PTs, treating GH levels by surgery or somatostatin medications was 

important to reduce osteoporosis. In contrast, typical osteoporosis covers bone-reinforcement therapies like 

bisphosphonates and bone mineral density, whereas normal IGF-1 and GH levels in acromegaly are required to save 

bone health from osteoporosis and reduce fracture risk in acromegaly [40]. Acromegaly treatment reduces bone 

problems, and GH and IGF-1 levels must return to normal. The first line of treatment for pituitary adenomas is 

surgical resection [41]. Medical therapy for conditions such as acromegaly includes dopamine agonists, growth 
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hormone (GH) receptor antagonists (like pegvisomant), and somatostatin analogs (such as octreotide and lanreotide) 

[42]. Radiotherapy is typically reserved for cases that do not respond to these other treatments [43]. In terms of 

osteoporosis management, pharmacological treatments play a crucial role. Bisphosphonates can help lower the risk 

of fractures by preventing osteoclast-mediated bone resorption. Additionally, denosumab and teriparatide are 

effective therapies; teriparatide is a monoclonal antibody that lowers bone turnover by targeting RANKL [44].  
 

 

2. CONCLUSION  
 

The levels of GH and IGF-1 are essential for bone health because they control mineralization, turnover, and 

remodeling. Osteoporosis can result from dysregulation, whether in excess (acromegaly) or deficiency (GHD). 

Understanding their effects on bone remodeling and quality is essential for managing bone health and fracture risks 

in these conditions. Pituitary adenomas-induced acromegaly pose special difficulties for bone health, especially 

when it comes to treating osteoporosis. Because of the paradox of elevated BMD but poor bone quality, it is crucial 

to assess bone microarchitecture in these patients. Early detection, efficient pituitary adenoma management, and 

focused osteoporosis treatment are vital to lowering the risk of fractures and enhancing general quality of life.   

Enhances bone quality without totally removing the risk of fracture. the Observation of control bone health and 

disease progression, routine monitoring of DXA, TBS, and IGF-1 levels is essential.  
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ضخامة الأطراف وهشاشة العظام: مراجعة لمفارقة زيادة معدل دوران العظام وهشاشتها 

  الفسيولوجيا المرضية والتشخيص والإدارة –
 

 

 

 ـة لاصـالخ
 

( GHعن طريق زيادة هرمون النمو )تعد ضخامة الأطراف من الحالات النادرة التي تسببها إضطرابات الغدد الصم 

على الرغم من زيادة كثافة والنخامية. في الغدة (، وعادة ما يكون ذلك نتيجة ورم IGF-1) 1وعامل النمو الشبيه بالإنسولين 

( قد تؤدي إلى اضطرابات عضلية هيكلية مثل AC-PTsفي مرضى الأكروميجالي ) IGF-1العظام، فإن زيادة مستويات 

 هشاشة العظام وضعف العظام الهيكلية. ومع ذلك، فإن هرمون النمو في الأكروميجالي ضروري للحفاظ على صحة العظام. 
 

 

 

ام وهشاشة العظام. على الرغم قد يؤدي الإفراز المفرط لهذه الهرمونات في مرضى الأكروميجالي إلى دوران العظ

من أن الأكروميجالي يرتبط بزيادة دوران العظام، فإن الحالة مرتبطة بشكل متناقض بالميكروهندسة الهيكلية الضعيفة للعظام 

في تقييم صحة  BMD(. قد يفشل اختبار BMDوزيادة خطر الكسور، وغالبًا ما تكون غير مرتبطة بكثافة المعادن العظمية )

 لدى مرضى الأكروميجالي بسبب عدم قدرته على تحديد ديناميكيات الترميم وجودة العظام.  العظام
 

إن تأثيرات هشاشة العظام في مرضى الأكروميجالي ناتجة عن ضعف وظيفة الخلايا العظمية )أوستيوبلست( ونشاط 

هشاشة العظام وضعف العظام وزيادة الخلايا العظمية المدمرة )أوستيوكلاست(، واضطراب تجديد العظام، مما يؤدي إلى 

 خطر الكسور. 
 

يعتبر المراقبة الشاملة لدوران العظام، والميكروهندسة العظمية، والتقييم السريري، والتصوير المتقدم أمرًا مهمًا 

فحص  ضرورية لدعم العظام في الأكروميجالي. تم D3لتحديد صحة العظام. في المقابل، فإن مكملات الكالسيوم وفيتامين 

  .الدراسة هالعمليات الفيزيولوجية المرضية، والصعوبات التشخيصية، وأساليب علاج هشاشة العظام في الأكروميجالي في هذ

 

 
 


