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Teriparatide Treatment Improved Loosening of Cementless 
Total Knee Arthroplasty: A Case Report

Takashi Suzuki1, Keinosuke Ryu1, Kei Kojima1, Shu Saito2, Hiroshi Nagaoka1, 
Yasuaki Tokuhashi2

Abstract

Introduction: Along with the increase of osteoporotic patients in an aging society, complications in surgeries associated with 
osteoporosis are also increasing. In cementless total knee arthroplasty (TKA), poor primary stability and subsequent initial loosening 
of the implant may be seen.

Case Report: The patient, a 75-year-old Asian woman with a history of osteoporosis, underwent cementless TKA. Knee radiography 
at 5 weeks postoperatively showed radiolucent lines outlined beneath the tibial tray and around the stem. The tibial component was 
considered unstable due to loosening. A 56.5 μg weekly dose of teriparatide (rh [1-34] parathyroid hormone) was administered. After 
2 months of treatment, knee pain and knee swelling had disappeared. Tomosynthesis taken after 6 months of treatment confirmed 
complete ingrowth of the component to the bone.

Conclusion: This case showed that a weekly teriparatide administration of 56.5 μg improved initial loosening of the tibial implant in 
cementless TKA. Administration of teriparatide in cases of the osteoporotic patient who has loosening in cementless TKA may be a 
useful adjuvant to achieve bone ingrowth again.
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Introduction

The incidence of osteoporosis continues to increase in the aging societies 
of developed countries. The main problem for osteoporotic patients is 
unequivocally the risk of fracture [1, 2]. However, several complications 
in surgery are also significant problems. In arthroplasty, in particular, 
osteoporosis often causes periprosthetic fracture and subsidence of 
the prosthesis. In cementless total knee arthroplasty (TKA), poor 

bone ingrowth of the tibial implant due to osteoporosis in the proximal 
metaphyseal part of the tibia can be a significant problem.

Cementless TKA is beneficial in that it achieves biological fixation 
between a porous-coated implant and the bone surface [3]. The clinical 
results of cementless TKA have been described as satisfactory. However, 
the results of radiological assessment, especially in the tibial implant, 
have been varied. Some studies have shown good fixation in cases of 
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What to Learn from this Article?

We recommend to administrate a teriparatide to patient with initial loosening of the implant in cementless TKA.
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cementless TKA [3]. Conversely, poor ingrowth of bone into the porous-
coated tibial implant surface has also been reported [4]. For elderly 
patients, this poor bone ingrowth may be the result of osteoporosis in the 
proximal metaphyseal part of the tibia. Several studies have shown a high 
rate of occurrence of osteolysis and radiolucent lines around the tibial 
component [5, 6]. To avoid loosening and to achieve more stable results 
with a cementless prosthesis, a high degree of primary stability and initial 
fixation is essential [7].

Recently, anabolic agents such as teriparatide have been used for 
osteoporotic patients. Teriparatide modulates bone formation and 
bone remodeling and results in increased bone density. Teriparatide 
is also reported to be useful for the healing of bony fracture and 
nonunion  [1, 8] and for the re-ingrowth of bone in cases of aseptic 
loosening of hip prostheses [9, 10].

This paper reports a case in which a patient with initial aseptic loosening 
following cementless TKA was treated with teriparatide acetate. To our 
knowledge, no similar cases have been reported previously.

Case Report

A 75-year-old Asian woman underwent cementless TKA (Cementless 
Vanguard, Biomet, Warsaw, IL, USA) in November, 2012, for severe 
osteoarthritis of the left knee (Fig.  1). The medical history included 
hypertension treated with oral amlodipine and losartan. Preoperative 
bone mineral density (BMD) examined by a dual-energy X-ray 
absorptiometry (DEXA) scan was 0.43  g/cm2 which suggested 
osteoporosis (T score: −4.1).

The patient started to stand and walk on day 2 postoperatively. However, 
she reported continuing knee pain and knee swelling after surgery. 
Laboratory tests on day 14 postoperatively revealed a white blood 
cell count of 7.7 × 109/L and C-reactive protein of 9.81  mg/dL. At 
5  weeks postoperatively, knee radiography showed radiolucent lines 
outlined beneath the tibial tray and around the stem (Fig. 1). The tibial 
component was considered unstable due to loosening. At first, infection 
was suspected, and an antibiotic of sulfamethoxazole/trimethoprim was 
administered. However, a culture of intra-knee fluid and a laboratory test 
of procalcitonin were both found to be negative for infection. At 6 weeks 
postoperatively, computed tomography was conducted, which clearly 
showed loosening around the tibial component (Fig. 2). The patient was 
diagnosed with aseptic loosening caused by initial unstable fixation.

The patient was treated with a 56.5 μg weekly dose of teriparatide 
(rh [1-34] parathyroid hormone [PTH]). Daily activity such as walking 
with a cane and housework was permitted during treatment. After 
2 months of treatment, knee pain and knee swelling had disappeared, and 
the patient was able to walk without a cane. Knee radiography at this time 
exhibited a decrease of previously observed radiolucent lines (Fig.  1). 
Laboratory tests showed a gradual decrease of C-reactive protein and 
erythrocyte sedimentation rate, which finally reached a negative value at 
3 months after treatment.

After 6 months of teriparatide therapy, the patient achieved tomosynthesis, 
and no space between either femoral or tibial components and the 
osteotomy load surfaces was observed (Fig.  2). Upon confirmation 
that the component had achieved complete ingrowth to the bone, the 
administration of teriparatide was discontinued. BMD examined using 
DEXA at this point showed an increase to 0.46 g/cm2, with an increased 
T-score of −3.6. Knee radiography at 1  year postoperatively showed no 
radiolucent lines around either the femoral or tibial components and an 
increase in sclerosis at the pedestal (Fig. 1). Computed tomography also 
showed no space between the tibial tray and the tibial surface. Although 
some artifacts were observed around pegs, the implant still achieved 
ingrowth to the bone (Fig.  2). The patient experienced no pain in her 
knee and was able to walk freely without a cane. The knee society score 
improved to 95.

Discussion

Teriparatide is human PTH which has the effect of promoting bone 
formation unlike conventional bone resorption inhibitors that suppress 
the activity of osteoclasts such as bisphosphonates. Teriparatide 
promotes the differentiation of osteoprogenitor cells and osteoblast 
precursor cells and also promotes bone formation activity by inhibiting 
apoptosis of osteoblasts. Teriparatide has also been shown to have an 
effect on the acceleration of bony healing following fracture. The efficacy 
teriparatide has been shown in several animal models with various bone 
healing problems such as fracture and nonunion [11, 12]. In humans, 
Aspenberg et  al. reported that in cases of distal radial fracture in 
postmenopausal women, the time of healing was shorter in cases treated 
with teriparatide than in a placebo group [1]. Recently, the efficacy of 
teriparatide has also been reported for bone ingrowth in cases of aseptic 
loosening of hip prostheses. Oteo-Álvaro et al. reported a patient with 
aseptic loosening at 3 years following hip hemiarthroplasty. Teriparatide 

Figure 1: Computed tomography and tomosynthesis of the knee. (a) Computed tomography taken at 6 weeks postoperatively showing loosening around the tibial 
component. (b) Tomosynthesis taken after 6 months of teriparatide therapy showing no spaces between the tibial component and the osteotomy load surface. 
(c) Computed tomography taken at 1 year postoperatively showing no spaces beneath the tibial component.
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was administered for 24  months, and clinical improvement associated 
with the disappearance of radiographic loosening was achieved [9]. Zati 
et al. also reported a patient treated with teriparatide following loosening 
in the cup of the hip prosthesis, which improved after 8  months of 
treatment [10].

A 56.5 μg weekly dose of teriparatide was used in this case. This treatment, 
which was developed in Japan, has been reported to increase BMD and 
reduce new vertebral fracture in participants with osteoporosis [2,  13]. 
Nakamura et  al. reported that in a study using a weekly teriparatide 
injection of 56.5 μg, the serum concentration of bone formation maker 
increased in 4 weeks, declining in 24 weeks, and maintaining increase in 
serum osteocalcin level until 72  weeks. Conversely, urinary NTX levels 
exhibited no increase during the entire period and were maintained at a low 
level [13]. These data indicate that the 56.5 μg weekly dose increased bone 

Clinical Message

In cementless TKA, poor bone ingrowth and loosening of 
the implant is one of the significant problems. We reported 
that a teriparatide administration improved initial loosening 
of the tibial implant in cementless TKA. We want to publicize 
the message that administration of teriparatide may help us 
from the problem of loosening of cementless TKA occurred in 
osteoporotic patient.

formation in 4 weeks. These results were different from a study on a daily 
teriparatide treatment of 20 μg which reported that the serum concentration 
of the bone formation marker increased rapidly and remained significantly 
elevated but that the bone resorption marker also increased significantly 
and was elevated above baseline [14]. These reports suggest that a weekly 
56.5 μg administration of teriparatide directly accelerates bone formation 
and that a daily 20 μg administration of teriparatide accelerates bone 
formation with an increasing turnover of bone metabolism. This unique 
function of the 56.5 μg weekly treatment also seems to have a beneficial 
effect on fracture healing. Tachiiri et al. reported two cases of delayed union 
treated with a weekly 56.5 μg administration of teriparatide and stated that 
the effect of this therapy was observed within 4 weeks [15]. Thus, we chose 
to treat this case of loosening in cementless TKA with the same weekly 
teriparatide treatment at a dosage of 56.5 μg.

Conclusion

This case showed that a weekly teriparatide administration of 56.5 μg 
improved initial loosening of the tibial implant in cementless TKA. 
Administration of teriparatide in cases of the osteoporotic patient who has 
loosening in cementless TKA may be a useful adjuvant to achieve bone 
ingrowth again, but the present result should be interpreted with caution 
and warrants further study.
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