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Abstract: 

A serious public health concern, osteoporosis and accompanying fragility fractures significantly lower functional 

independence and health-related quality of life (HRQoL) in older populations. Conventional antiresorptive 

medications frequently fail to avoid mechanical hardware failures in complex orthopedic cases or speed up acute 

bone healing in tertiary care hospital settings. The therapeutic efficacy, radiological results, treatment sequencing 

strategies, and quality-of-life advantages of adjuvant teriparatide [recombinant human parathyroid hormone, 

$rhPTH(1-34)$] therapy for orthopedic patients are assessed in this review. With an emphasis on spinal, hip, and 

sacral insufficiency fractures, a thorough synthesis of multi-centric clinical trials, prospective randomized 

controlled trials, and real-world retrospective assessments was carried out. Standardized, established quality-of-
life measurements, namely the Short Form-12 (SF-12) and the Quality of Life Questionnaire of the European 

Foundation for Osteoporosis (QUALEFFO-41), were used to critically evaluate patient-reported functional 

results and well-being. The combined evidence shows that teriparatide significantly increases systemic bone 

mineral density (BMD), encourages high-quality trabecular consolidation, and improves early radiographic bone 

repair. Perioperative teriparatide improves periprosthetic bone remodeling, guarantees pedicle screw stability, 

and dramatically lowers structural fixation failures such as implant subsidence and proximal junctional kyphosis 

(PJK). Additionally, switching from teriparatide to later antiresorptive regimens (such denosumab or 

alendronate) provides the best clinical route for long-term skeletal preservation. 

 Significant improvements in physical component states and acute mechanical pain management are revealed by 

standardized assessment scores from the SF-12 and QUALEFFO-41 tests, enabling quicker post-operative 

mobilization and a quicker return to independent living. In the end, incorporating teriparatide into tertiary 

orthopedic care protocols effectively bridges the gap between systemic biological bone recovery and mechanical 
hardware fixation, offering a highly effective, patient-centered pathway that successfully transitions people from 

immobility following a fracture to a state of restored health-related quality of life. 

Keywords: Teriparatide, Fragility Fracture, Orthopedic Surgery, Health-Related Quality of Life (HRQoL), SF-

12, QUALEFFO-41. 
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INTRODUCTION: 

Reduced bone mass and deteriorating bone 

microarchitecture are the hallmarks of osteoporosis, 

a degenerative skeletal disease that increases bone 

fragility and fracture susceptibility. A major burden 

on healthcare systems around the world, 

osteoporotic fragility fractures, especially those of 

the hip and vertebrae, are linked to considerable 

morbidity, mortality, functional disability, and 
decreased health-related quality of life (HRQoL) 

(3,5). 

 

Although antiresorptive medications like 

denosumab and bisphosphonates have long been the 

mainstay of osteoporosis treatment, their effects are 

mainly restricted to decreasing bone resorption. 

Because anabolic medicines can promote new bone 

production and increase bone strength, they have 

become a crucial therapy option for individuals with 

severe osteoporosis or those at very high fracture 
risk (5). The first authorized anabolic treatment for 

osteoporosis is teriparatide, a recombinant human 

parathyroid hormone (1–34), which has shown 

notable effectiveness in raising bone mineral density 

(BMD) and lowering fracture risk (1,16). 

 

Teriparatide has a well-established role in treating 

osteoporosis, but there is mounting evidence that it 

may also improve fracture healing, functional 

recovery, and clinical outcomes for patients with 

osteoporotic fractures. Following hip fractures, 

vertebral fractures, and spinal fusion surgeries, 
patients undergoing teriparatide medication have 

been shown to experience quicker fracture union, 

better mobility, decreased discomfort, and good 

results (4,7,8,12,18,26,29).   . 

 

A thorough assessment of teriparatide's therapeutic 

advantages is necessary in light of its growing 

clinical uses. The purpose of this study is to compile 

the most recent data on teriparatide's impact on 

patients with osteoporosis and osteoporotic fractures 

in terms of bone mineral density, fracture healing, 
functional recovery, clinical outcomes, and health-

related quality of life. 

 

 

 

LITERATURE SEARCH STRATERGY 

A methodical search strategy was created in 

accordance with the accepted standards of modern 

academic reporting in order to guarantee a thorough 

and exacting collection of material for this study. 

Major biomedical databases, such as 

PubMed/MEDLINE, Embase, and the Cochrane 

Central Register of Controlled Trials (CENTRAL), 

were searched to obtain primary literature. 
Secondary tracking of empirical evidence and grey 

literature was also conducted using Google Scholar. 

The pharmacological intervention (e.g., 

Teriparatide, rhPTH(1–34), anabolic therapy, or 

bone-forming agents); the clinical setting and 

conditions (e.g., orthopedic surgery, fragility 

fractures, spine surgery, hip fractures, 

intertrochanteric fractures, sacral insufficiency 

fractures, or delayed union and nonunion); and 

health-related quality of life outcomes were all 

intersected to create the search matrix. (e.g., 
HRQoL, Patient Reported Outcome Measures, SF-

12, QUALEFFO-41, SF-36, Oswestry Disability 

Index, and Visual Analog Scale). 

 

A PICOS framework was used to determine study 

eligibility for adult and elderly tertiary care patients 

who had substantial skeletal reconstructions or 

osteoporotic fractures. Adjuvant teriparatide therapy 

was assessed as a monotherapy or in conjunction 

with antiresorptive medication sequencing in the 

included interventions. In addition to validated 

quality-of-life or functional measures, studies 
required to disclose structural outcomes 

(radiographic union, bone mineral density, or 

hardware stability). Adverse medication reaction 

forms and stand-alone toxicological data were not 

included. Randomized controlled trials (RCTs), 

strong observational cohorts, and multi-centric trials 

were preferred over animal models, case reports, and 

editorials. Records were screened using title, 

abstract, and full-text evaluation after deduplication. 

The Cochrane Risk of Bias (RoB 2.0) tool and the 

Newcastle-Ottawa Scale (NOS) were used to 
evaluate the study quality after data on 

demographics, surgical techniques, dosage, and 

particular HRQoL tools were extracted. 
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THERAPEUTIC EFFECTIVENESS AND 

RADIOGRAPHIC OUTCOMES IN 

FRAGILITY FRACTURES 

Teriparatide therapy has shown significant 

therapeutic benefit in a variety of fracture forms, 
improving objective functional outcomes as well as 

anatomical bone mineral density (BMD) [14, 16, 

20]. 

 

 HIP AND FEMORAL FRACTURES 

 

Supplemental teriparatide significantly enhances 

structural integrity and early functional  

restoration in older patients with proximal femoral 

and intertrochanteric hip fractures. 

 • Bone Mineral Density (BMD) & Union: 
Teriparatide treatments used daily or weekly have 
been shown in clinical trials to considerably increase 

systemic hip and lumbar spine BMD and speed up 

bone union at fracture sites [1, 7, 18]. 

 • Functional Recovery: Compared to patients 

receiving standard care, teriparatide-treated patients 

recover independent mobility much more quickly, 

take less time to reach full weight-bearing, and have 

better postoperative functional ratings, according to 

systematic meta-analyses [12, 13, 25, 29].  

• Arthroplasty Fixation: Adjuvant teriparatide 

improves periprosthetic bone remodeling, reduces 
proximal bone loss, and stops early implant sinking 

in patients having cementless bipolar 

hemiarthroplasty [21]. 

 

 VERTEBRAL AND SACRAL 

INSUFFICIENCY FRACTURES 

Due to considerable acute pain and structural 

instability, managing sacral insufficiency fractures 

and osteoporotic vertebral compression fractures 

(OVCFs) is extremely difficult. 

 • Sacral Insufficiency Fractures: Teriparatide 

therapy enables early movement in elderly patients 

by providing quick pain relief and accelerating bone 
repair [8]. 

 • Vertebral Alignment: Teriparatide is a useful 

adjuvant therapy for individuals undergoing surgical 

procedures such vertebroplasty with posterior spinal 

fusion [4]. It reduces the risk of neighboring 

segment illness, improves solid bony fusion between 

segments, and stops eventual vertebral collapse [4]. 

 

 

 DELAYED HEALING AND NONUNION 

Teriparatide is a useful non-surgical treatment for 

poor skeletal healing that goes beyond treating acute 
fractures. Teriparatide can effectively treat 

established delayed unions and nonunions in a 

variety of anatomical locations without the need for 

subsequent revision procedures, according to 

multicenter clinical trials [24]. Additionally, it helps 

with bone remodeling in difficult disorders such as 

pyogenic spondylitis that are exacerbated by 

significant skeletal fragility [28]. 

 

SPINE SURGERY ADJUVANT AND 

MECHANICAL STABILITY 
Poor bone quality often poses a threat to the success 

of major spinal reconstructions in older populations, 

as it can result in proximal junctional kyphosis 

(PJK), screw loosening, and instrument failure [11, 

30]. In these intricate procedures, adjuvant 

teriparatide medication is a crucial preventive 

measure. 

Table 1: Summary of Teriparatide Efficacy across Orthopedic Modalities 

 

    

    

   

Surgical Parameter / 

Fixation Type 

Impact of Adjuvant Teriparatide 

Therapy 

Clinical and Structural 

Significance 

Spinal Fusion & Bridge 

Mass 

Accelerates bilateral solid bridge 

mass formation across instrumented 

segments. 

Minimizes pseudoarthrosis and 

surgical revision rates. 

Pedicle Screw Stability 

Increases local trabecular micro-

architecture and volumetric BMD 

around hardware. 

Prevents early screw loosening, 

toggling, and pull-out failures. 

Proximal Junctional 

Kyphosis (PJK) 

Decreases structural failure and 

collapse at the uppermost 

instrumented vertebrae (UIV). 

Mitigates catastrophic 

mechanical collapse post-

deformity surgery. 
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DRUG SEQUENCING, TRANSITIONS, AND 

COMPARATIVE EFFECTIVENESS 

Determining the best pre- and post-teriparatide 

therapy pathways is crucial to maintaining and 

enhancing bone mass gains because the label-

approved period of teriparatide is strictly limited to 

24 months [5, 6]. 

 IMPACT OF PRIOR 

ANTIRESORPTIVE THERAPY 

An initial blinding or blunting effect on teriparatide-

mediated bone growth may result from prior long-

term exposure to bisphosphonates [2, 15]. Early 

BMD improvements may be momentarily slowed by 

switching from bisphosphonates to teriparatide, 

according to studies [2]. Over time, there is a notable 
decrease in subsequent fracture-related 

hospitalizations for high-risk patients who transition 

to teriparatide [15]. Additionally, teriparatide is still 

a crucial treatment option for individuals who 

experience atypical femur fractures as a result of 

long-term bisphosphonate therapy [27]. 

 

 POST-TERIPARATIDE 

SEQUENTIAL REGIMENS 

When teriparatide is used as a monotherapy without 

further treatment, the amount of newly produced 

bone may rapidly decrease [5]. Sequential transition 
to an antiresorptive drug is emphasized in published 

guidelines to avoid this [5, 10]. 

 • Teriparatide to Alendronate/Bisphosphonates: 

Starting alendronate right after a weekly or daily 

teriparatide treatment efficiently locks in, 

consolidates, and enhances bone mineral density in 

the hip and lumbar spine [1, 10]. 

 • Teriparatide to Denosumab: There is a very 

potent synergistic impact when switching from 

short-term or full-course teriparatide to denosumab 

[2, 23]. When compared to starting with denosumab 
alone, this sequence produces much higher BMD 

growth [23]. 

 • Anabolic-to-Anabolic Transitions: It has been 

suggested that switching from teriparatide to other 

bone-forming medications, such as romosozumab, 

can assist sustain skeletal health in cases of severe, 

persistent osteoporosis. 

 

 COMPARATIVE EFFECTIVENESS 

Although newer drugs like abaloparatide have 

demonstrated equivalent or somewhat faster 
improvements in BMD in some postmenopausal 

cohorts, head-to-head real-world clinical 

assessments suggest that teriparatide offers 

significant therapeutic benefits [9]. However, 

teriparatide has a proven track record of clinical 

efficacy and safety in a variety of patient profiles, 

including those with early-onset genetic mutations 

(e.g., WNT1 or PLS3) [17] and complex systemic 

conditions like osteoporosis associated with chronic 

kidney disease (CKD), where close monitoring is 

necessary [22]. 

 

IMPACT ON HEALTH-RELATED QUALITY 

OF LIFE (HRQOL) AND PSYCHOSOCIAL 

OUTCOMES 

In modern tertiary care research, assessing patient-
reported outcomes using standardized metrics is a 

fundamental quality criterion. Patients' biomecha 

nics are altered by fragility fractures, which causes 

stress on their bodies and minds [3]. 

 

 
 
 
 
 
 
 

Table 2: Evaluated Changes in Health-Related Quality of Life (HRQoL) Profiles 

 

Bipolar 

Hemiarthroplasty 

Enhances periprosthetic bone 

remodeling and limits proximal 

bone loss. 

Reduces early implant 

subsidence in femoral neck 

fractures. 

Internal Fixation 

(Pertrochanteric) 

Promotes high-quality trabecular 

consolidation at the dynamic screw 
interface. 

Accelerates functional time to 

full postoperative weight-
bearing. 
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Assessment 

Dimension 

 Primary 

Validated Tools 

Utilized 

Impact of Teriparatide 

Intervention 

Clinical Outcome 

Metrics 

Physical 

Component 

Status 

 
SF-12 / SF-36 

(PCS) 

Reverses early post-fracture 
physical decline; accelerates 

independent transfer 

capabilities. 

Dramatic increases in 

physical function 

indices. 

Pain Intensity 

& Analgesia 

 

Visual Analog 

Scale (VAS) 

Alleviates severe, intractable 

mechanical back and hip pain 
early in treatment. 

Substantial reduction 

in narcotic and 

NSAID medication 
reliance. 

Functional 

Disability 

 Oswestry 

Disability Index 

(ODI) 

Enhances ability to perform 

activities of daily living 

(ADLs) safely. 

Progressive reduction 

in total disability 

percentage scores. 

Disease-

Specific 

Quality of Life 

 

QUALEFFO-41 

Improves specific sub-

domains including social 

isolation, mobility, and 

emotional state. 

Targeted mitigation 

of spine- and hip-

related frailty scores. 

Mental 

Component 

Status 

 

SF-12 / SF-36 

(MCS) 

Diminishes psychological 

distress secondary to 

prolonged immobilization. 

Significant reduction 

in secondary 

depressive and 

isolation scores. 

 

Figure 1: Clinical Flow of Patient Quality of Life Restoration 

 
      

• 

Pain Mitigation: Teriparatide anabolic stimulation 
dramatically lessens hip and back pain, assisting 

patients in reducing their dependency on analgesics 
[4, 8].  
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• Restoration of Ambulation: Teriparatide aids in 

the preservation and restoration of mobility in 

vulnerable patient populations, such as elderly 

patients over 80 years of age [12, 20] and non-

ambulatory people with limited walking ability [19]. 
It reduces the risk of long-term problems associated 

with immobility and helps these patients restore 

independent living status by speeding up functional 

recovery [12, 19, 20]. 

 

CONCLUSIONS: 

This thorough analysis concludes by highlighting 

the critical impact that adjuvant teriparatide 

[$rhPTH(1-34)$]$ treatment plays in improving 

orthopedic patients' outcomes in tertiary care 

hospital settings. Teriparatide functions as a highly 

effective anabolic intervention that immediately 

addresses the drawbacks of traditional antiresorptive 

treatments, according to the compiled clinical 

evidence.The following structural and patient-
centered outcomes clearly define the clinical utility 

and general advantages of teriparatide:Therapeutic 

and Radiographic Effectiveness: Teriparatide 

effectively resolves cases of delayed union and 

nonunion while greatly accelerating biological bone 

union and increasing bone mineral density (BMD) 

across complex skeletal injuries, such as proximal 

femoral, intertrochanteric hip, and sacral 

insufficiency fractures. Surgical and Mechanical 

Optimization: Teriparatide improves periprosthetic 

bone remodeling, guarantees pedicle screw stability, 

stabilizes structural alignment, and significantly 
lowers catastrophic mechanical risks like proximal 

junctional kyphosis (PJK) and implant subsidence 

when used as an adjuvant in major spinal 

reconstructions and arthroplasties.Strategic 

Sequential Paradigms: Treatment pathways must 

avoid previous antiresorptive exposure and quickly 

switch to post-teriparatide antiresorptive regimens 

(like alendronate or denosumab) to lock in and 

consolidate newly formed trabecular bone mass in 

order to maximize long-term skeletal 

preservation.Significant HRQoL Restoration: By 
quickly reducing severe mechanical pain and 

boosting independent movement, teriparatide 

produces remarkable patient-reported benefits that 

go beyond structural biomarkers. This effectively 

reverses the physical and mental decline that occurs 

after a fracture, especially in populations that are 

low-ambulatory, extremely elderly, or extremely 

vulnerable. 

 

In the end, teriparatide effectively bridges the gap 

between systemic biological bone regeneration and 

mechanical hardware fixation when incorporated 
into tertiary orthopedic care procedures. An ideal 

clinical approach that successfully recovers skeletal 

structural integrity and greatly enhances health-

related quality of life is ensured by customizing this 

anabolic therapy to each patient's unique history and 

combining it with strong sequential maintenance. 
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