
Intramedullary tibial nails in high level athletes are a viable surgical treatment option for stress fractures.  
Learning Point of the Article:

The Use a Prophylactic Intramedullary Tibial Nail for a Stress Fracture in 
a High-Level Athlete

Devin W Collins¹, David P Antekeier¹

Case Report: We present an 18-year-old collegiate bound athlete who sustained a tibial stress fracture with multiple cortical defects. The clinical 
decision, after failure of conservative treatment, was made to treat the patient with tibial intramedullary nailing. She was able to return to full 
unrestricted activities, including high-level sports participation. Our case report specifically describes a case of a high-level athlete with multiple 
anterior tibial linear cortical defects from a chronic stress fracture.
Conclusion: When conservative management for mid-diaphyseal anterior stress fractures fails, the utilization of prophylactic tibial nailing is a 
viable option. The decision for surgical intervention is dependent on many factors including patient’s activity level and characteristics, failure of 
conservative management, and radiographic evidence of non-healing stress fractures.

Introduction: Mid-diaphyseal anterior tibial stress fractures can be debilitating injuries. They have been described occurring in athletes due to 
repetitive lower extremity trauma. The purpose of our study was to highlight a case of an athlete sustaining a tibial stress fracture with multiple 
cortical defects.
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Abstract

Case Report

Mid-diaphyseal anterior tibial stress fractures are uncommon. 
Burrows first described anterior tibial stress fractures in 1956. 
Most often these occur in athletes due to repetitive lower 
extremity activities. Patients will typically present complaining 
of prolonged anterior leg pain. On physical examination, these 
patients will have diffuse tenderness along the anterior aspect of 
the tibia. Acutely, radiographs are not always diagnostic but 
chronically, they will demonstrate a thickened anterior cortex, 
narrowing of the medullary canal and a linear cortical fracture 
line sometimes referred to as the “dreaded black line” [1].

Introduction

Cases describing the utilization of intramedullary nailing in 
anterior tibial stress fractures have previously been described 
[1, 2, 3, 4]. We review the clinical decision to employ 
prophylactic intramedullary tibial nailing in an athlete with 

chronic stress fractures recalcitrant to conservative treatment. 
Previous case reports have described single, linear anterior tibial 
stress fractures treated with intramedullary tibial nails. Here, we 
present a rare case of a collegiate high-level athlete with multiple 
tibial stress fractures treated with a reamed, locked 
intramedullary tibial nail and describe the clinical indications 
and outcome. 

Case Report
An 18-year-old female presented for orthopedic evaluation on 
referral from her pediatrician due to increasing pain in her right 
leg. The patient was a high school volleyball player who most 
recently participated in a tournament 3 weeks prior. Following 
this tournament, she was unable to participate in further 
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At 2 years after her surgery, the patient presented for follow-up. 
She reported having returned to full unrestricted high-level 
athletic activities without pain. She was able to perform at a 
collegiate level in volleyball. On physical examination, there was 
no pain throughout the lower leg and full muscle strength. 
Radiographs were obtained at this time (Fig. 3) demonstrating 
intact tibial intramedullary nail with resolution of all but one 
residual cortical defect as seen on the lateral radiograph.

Physical examination revealed that she was tender along the 
middle anterior border of her right lower leg. She remained 
motor, sensory, and vascular intact with a mild limp. 
Radiographs (Fig. 1) of the right leg demonstrated changes 
consistent with chronic stress fractures along the anterior mid-
diaphyseal tibia. Thickening of the cortex was noted with 
narrowing of the medullary canal and at least six linear cortical 
defects of varying sizes were seen.

competition due to increasing pain where ice and ibuprofen had 
not helped during this time period. On further questioning, she 
described having pain in both her right and left legs for more 
than a year but currently her right was more problematic.

An in-depth discussion of management options was discussed 
with the patient. On further investigation, it was discovered that 
the patient was on a scholarship track to a major Division I 
university. Since the patient had previously failed conservative 
management and the current severity of chronic stress fractures 
limiting her activities, prophylactic tibial nailing was 
determined to be the most viable option for the patient.
Procedure performed was an antegrade remade statically locked 
intramedullary tibial nail. The patient was taken to the operative 
theater, placed supine, and draped in sterile fashion. A 4 cm 
incision was made over the proximal tibia with the tendon split 
in line with its’ fibers. An anterior guide wire was placed and 
confirmed with fluoroscopy in the lateral and anteroposterior 
views. A decompression hole was placed on the anteromedial 
aspect of the distal tibia. Following sequential reaming, a 10 mm 
by 375 mm tibial nail was placed. One distal locking screw was 
placed statically at this time with backslap technique 
performed. Following this, two proximal locking screws were 
placed. Radiographs confirmed placement of the nail and 
locking screws. She was placed into a CAM boot, made weight-
bearing as tolerated with crutches. Post-operative radiographs 
were obtained demonstrating good placement of the 
intramedullary tibial nail.
At the 2 weeks post-operative visit, she had weaned herself to 
the use of one crutch. Her pain was well controlled and she had 
no acute complaints. Sutures were removed at this time. Her 
gross motor and sensory examination remained intact. She was 

to continue with physical therapy working on range of motion, 
strength, and gait training. Six weeks postoperatively, she had 
progressed to full weight-bearing without assistive devices. On 
gait examination, she maintained a mild antalgic limp to her 
operative leg, but her motor examination and sensory 
examination remained intact. Repeat radiographs (Fig. 2) were 
obtained at this time demonstrating intact hardware. Prior 
cortical lines remained visible, more pronounced in the lateral 
radiograph. The patient was then lost to follow up secondary to 
moving out of the state.

Discussion
Stress fractures occur throughout the body with an incidence in 
athletes ranging from 1% to 2.6% [1, 5]. Tibial stress fractures 
are most common among athletes w ith one rev iew 
demonstrating an incidence of 49% [5]. Tibial stress fractures 
have been described in athletes, malnourished individuals, and 
military recruits [1, 2, 3, 4, 5, 6, 7]. Risk factors for stress 
fractures include intrinsic and extrinsic factors. These intrinsic 
or extrinsic factors include malnourished individuals, 
nutritional deficiencies, metabolic disorders, repetitive 
submaximal stresses, and a narrow tibial width [1, 8]. 
Prevention of stress fractures may require training alterations 
such as a decrease in training intensity, use of proper shoe wear, 
and rest days for athletes and education among female athletes 
on nutritional wellness 1. Typically, these fractures can be 
managed non-operatively with activity modification or a course 
of immobilization for weeks to months may be necessary [1, 2, 
3, 4, 5, 6, 7]. When conservative therapy fails for tibial shaft 
stress fracture and patients clinically have pain over the anterior 
tibia and limitations of activities with radiographic changes, it 
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Figure 1: Pre-operative radiographs with anterior cortical 
thickening and multiple linear cortical defects.

Figure 2: Post-operative radiographs with tibial nail, anterior 
cortical thickening, and multiple linear cortical defects.

Figure 3: Two-year post-operative radiographs with tibial nail, 
anterior cortical thickening, and resolution.



Orava et al. described drilling and bone grafting with 
immobilization of athletes for 6 months. Rehabilitation in his 
cohort lasted 4–6 months after immobilization for a total post-
operative course of approximately 1 year [3]. Electromagnetic 
stimulation has been described as a treatment modality for 
anterior tibial stress fractures. In one series, seven of the eight 
patients treated had complete healing at 8.7 months with one 
patient requiring a bone grafting procedure [1]. A case series by 
Chang and Harris described five patients who underwent 
intramedullary nailing for recalcitrant tibial stress fractures. 
Each patient presented with a narrowed medullary canal, 
thickened anterior cortex, and a single linear unicortical 
fracture line. All patients failed a course of non-operative 
management for 1 year. Following reamed, unlocked tibial 
nailing, all patients reported good or excellent functional 
outcomes [3].

Stress fractures result from an imbalance of bone formation and 
resorption secondary to repetitive loads [1]. When excessive 
stresses are placed onto the bone after muscle fatigue and other 
factors, stress fractures may develop. Early stages of tibial stress 
fractures often present normal radiographically [2]. Anterior 
tibial stress fractures are often described as being unstable 
fractures secondary to their low healing capacity [3]. Pain relief 
and excellent functional outcomes after tibial intramedullary 
nailing have been described [1, 2, 3, 4, 9].
Stress fractures of the anterior tibial cortex may result in 
complete fracture if left untreated [1, 10]. A case report of a 
ballet dancer that underwent tibial intramedullary nailing after 
sustaining a complete fracture secondary to a tibial stress 
fracture was described. The patient had failed conservative 
treatments of activity modification, rest, and bone stimulation. 
She then had transcortical drilling with bone grafting. After 
failing these modalities, the patient sustained a complete 
fracture, at which time they performed an intramedullary tibial 
nail. The patient had an excellent functional outcome and was 
able to return to their prior activity level [3].

A recent systematic review for surgically treated anterior stress 
fractures in athletes demonstrated a complication rate 
exceeding 25% among all treatment options over a 25-year 
period. Of the cohort, close to 88% had symptom resolution 
after surgical treatment. The most commonly performed 
procedure was compression plating with 15 of the 115 patients 
undergoing intramedullary tibial nailing. Close to 95% of 
patients were able to return to athletic activity following surgical 
intervention among all surgical procedures performed [11].

Our case describes a high-level collegiate bound athlete with 
multiple cortical defects throughout the anterior tibial cortex. 
Prior reports describe singular cortical defects, and this case 
offers a rare glimpse into the management of multiple stress 
fractures of the anterior tibial cortex and her clinical sequela 
fol low ing surger y. Our patient fai led non-operative 
management and underwent intramedullary tibial nailing. At 
over 2 years postoperatively, the patient had no pain, full 
function and had returned to collegiate athletics with an 
excellent outcome. Intramedullary tibial nailing is a viable 
option for surgical treatment in athletes failing conservative 
therapy for anterior tibial stress fractures, offering pain relief 
and good outcomes.

Conclusion

may be necessary to move forward with surgical intervention.
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Clinical Message

Tibial stress fractures can be difficult to manage, especially in 
the high-level athlete, due to high demands and return to 
sport. When conservative therapy fails, surgical intervention 
may be necessary. There have been many described 
techniques with varying outcomes. Intramedullary tibial 
nailing in tibial stress fractures offers patients the ability to 
immediately weight bear, decrease pain, and return to their 
prior activity level.
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