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Introduction
High tibial osteotomy (HTO) is used to treat unilateral 

compartment overload to treat or prevent unilateral osteoarthritis 
[1,2]. Varus deformity is more common and concentrates 
biomechanical stress in the medial compartment of the knee, 
accelerating medial degeneration [1-2]. HTO redistributes 
stress on the knee and thus “unloads” the stressed compartment 
by correcting malalignment [1,2]. HTO is indicated when these 
deformities are seen on radiographic imaging and produce pain 
and disability prohibitive of daily activity or employment [1]. 
Four common HTO approaches include lateral closing wedge, 
dome, medial opening hemicallotasis, and medial opening 
wedge, with the latter being the most common technique [1]. 
HTOs have been found to have an 80% five year satisfaction rate 
and 60% ten year satisfaction rate [1]. Notable complications of 
HTO include peroneal nerve palsy, recurrent varus or valgus 
deformity, patella baja, and nonunion [1,2]. HTOs can be 
classified as hard to heal fractures as recent literature reports 
their nonunion rate to be as high as 5.4% [2,3]. The average 
healing period for HTOs is six months with females and obese 
patients frequently requiring longer recovery [1,4]. 

Low intensity pulsed ultrasound (LIPUS) has been approved 
by the FDA to accelerate fresh fracture healing and treat nonunion 
fractures [5,6]. LIPUS is an inexpensive, non-invasive technique 
that utilizes ultrasound waves to induce micromechanical stress, 
stimulating the molecular and cellular responses involved in 
fracture healing [6]. Substantial literary evidence supports its 
efficacy in accelerating and inducing fracture healing and callus 
maturation in acute, delayed and nonunion fractures [5-15]. This 
case report demonstrates the utility of LIPUS in accelerating the 
healing time of bilateral HTOs. 

Ultrasound Bone Stimulator Accelerates Clinical and Radiographic 
Healing Time of Bilateral High Tibial Osteotomies: A Case Report 

Moravec AR*1, Norton C2, Powell C2, Bruce WD3, Bruce J*2

1Department of Orthopaedic Surgery, Guthrie Robert Packer Hospital, Sayre, PA 
2Department of Orthopedics, University of Tennessee at Chattanooga, Chattanooga, TN

3Riverrun Health, Chattanooga, TN

Correspondence: Anna R. Moravec, Department of Orthopaedic Surgery, Guthrie Robert Packer Hospital, Sayre, PA. 
Email: anna.moravec@guthrie.org; William Bruce, Riverrun Health, Chattanooga, TN. Email: david.bruce@121.health

Received: 19 January 2022; Accepted: 24 January 2022; Published: 27 January 2022

Abstract

High Tibial Osteotomies are used to treat unilateral knee compartment overload to treat or prevent unilateral compartment 
arthritis by correcting alignment, thus redistributing forces across the joint.  HTO’s have a good track record for patient 
satisfaction as long as union occurs at the osteotomy site, but there are reports of nonunion in 5.4% of cases.  For those 
that do go on to heal, average time to union is thought to be around 6 months, and this can be even longer in certain 
populations.  Here we present a case report of accelerated healing of staged bilateral medial opening wedge HTO’s using 
an ultrasound bone stimulator as part of the post-operative protocol.  

Case Report
A 43-year-old male orthopedic surgeon presented with 

a several year history of chronic, bilateral, medial knee pain 
worse with weightbearing and climbing stairs. The patient 
failed activity modification, anti-inflammatory medication and 
unloader bracing and was having increased medial knee pain 
with standing and operating for long periods. Shown in Figures 
1A and 1B, plain films revealed an eight degree varus deformity 
on the left with mechanical axis through the medial joint line, 
and a ten degree varus deformity on the right with mechanical 
axis through the medial skin. He underwent a medial opening 
wedge HTO performed on the left knee, followed by his right 
six months later. 

Surgical Technique
Medial opening wedge osteotomies were performed 

using a proximal anteromedial approach with a six to eight 
cm vertical incision midway between the tibial tubercle and 
the posteromedial border of the tibia. The distal aspect of the 
patellar tendon and superficial medial collateral ligaments 
were identified and protected. Subperiosteal dissections were 
performed anteriorly and posteromedially under the infrapatellar 
bursa and patellar tendon and under the superficial medial 
collateral ligament and popliteus muscle belly, respectively. 
Two guide pins were inserted parallel to the joint line and distal 
to the tibial metaphyseal flare such that they approximated the 
desired tibial slope in the sagittal plane. An osteotomy guide 
was then inserted over the guide pins, and then an oscillating 
saw was used to begin the osteotomy on the medial cortex with 
osteotomes used to advance it. Fluoroscopic imaging was used 
to achieve the desired correction of 9mm on the left and 11mm 
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on the right. Once correction was achieved, the spreader was 
left in place for several minutes to allow for stress relaxation 
of the lateral cortex. The spreader was then removed and two 
calibrated osteotomy tines were advanced into the osteotomy 
site for plate positioning. An angled wedge plate was secured 
along the medial cortex with two 4.5mm cortical screws 
distally and two 4.5mm cancellous screws proximally. An 
osteoconductive bone graft substitute with cancellous allograft 
bone graft was then packed into the osteotomy site for the left 
knee and only cancellous allograft bone graft on the right. 

Post-op Protocol
The patient used a gradually increased weight-bearing 

protocol of 25% weight-bearing week one, 50% weight-bearing 
week two, 75% weight bearing week three, and was full weight-
bearing by week four. Range of motion was as tolerated with 
the patient achieving full motion with week four. LIPUS was 
initiated early on post-op day seven once the wound appeared 
to be healing using the EXOGEN® (Bioventus, Durham, NC) 

ultrasound bone healing system. The LIPUS protocol was 20 
minutes per day each morning until bony union was achieved. 
The patient returned to work at seeing limited patients in office 
week one, 50% productivity at week two and 100% productivity 
at week four. 

Discussion
Low intensity pulsed ultrasound (LIPUS) has demonstrated 

efficacy in accelerating acute, delayed, and nonunion fracture 
healing [5-15]. This case illustrates the utility of the EXOGEN® 
bone stimulator in accelerating healing time of medial opening 
wedge HTOs. Our patient was able to completely bear weight 
by four weeks post-op while the average patient is unable to 
bear full weight until post-op week six earliest. Full ROM was 
achieved by week four, and radiographic union shown below in 
Figures 3, 4, and 5 was achieved four to six weeks earlier than 
typically expected.  

 

Figure 1(A,B): Pre-op mechanical axis films revealing bilateral genu 
varum with associated medial joint space narrowing – left mechanical 
axis through medial joint space, right mechanical axis through medial 
skin

Figure 2: Two weeks post-op AP and Lateral left knee revealing 
correction of previous varus deformity

Figure 3: Twelve weeks post-op AP and Lateral left knee revealing 
evidence of bony healing with filling in of osteotomy site with bony 
callus and correction maintained

Figure 4: AP bilateral knees at week two post-op right knee and six 
months post-op left knee, as well as lateral right knee. Note healed left 
knee osteotomy with good alignment

 

 

We believe that LIPUS can be a useful adjunct in larger 
osteotomies requiring nine mm or more of correction. Our patient 
was an active, practicing orthopedic surgeon who was back to 
seeing patients by post-operative week two and was entertaining 
a full operative schedule by post-operative week three. 
Relatively inexpensive and non-invasive, US bone stimulators 
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can efficaciously expedite post-operative healing time and 
consequently rehab timelines as demonstrated by our patient. 

Conclusion
Inexpensive, non-invasive US bone stimulators can 

efficiently hasten post-operative healing time and rehabilitation. 
We demonstrate its utility in accelerating the post-operative 
healing time and rehabilitation of a patient with bilateral, medial 
opening wedge high tibial osteotomies (HTOs).
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Figure 5: AP bilateral knees at 7 months (right) and 1 year (left) post-
op showing healed osteotomies with good alignment bilaterally


