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Abstract

Introduction: Locked intramedullary nailing is the gold standard for the treatment of tibial shaft fractures. The use of a locked
humeral nail for this technique is rare and scarcely reported in the literature. This approach was precisely the one employed
in the present case.

Case Report: A 57-year-old woman was admitted for a closed left leg injury. The radiological and clinical examination revealed
a closed leg fracture (42A1 according to the AO classification). It was associated with skin damage (Tscherne-Gotzen stage 1).
The patient was of small stature (1.48 meters, shoe size 32) due to a growth anomaly related to poliomyelitis in childhood. An
emergency locked intramedullary nailing was performed in the tibia. It was done with a 260mm long humeral nail (due to the
unavailability of tibial nails of this small size), and the impossibility to place a screw plate due to skin suffering. A posterior
plaster boot splint was applied postoperatively, without weight-bearing for six weeks. Rehabilitation was prescribed. At a
four-month follow-up, the clinical, radiological and functional results were satisfactory.

Conclusion: This surgical procedure can be considered in exceptional cases, particularly in patients with short limb segments,

with satisfactory clinical and radiologic outcomes at four months of follow-up.
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Abbreviation

IMN: Intramedullary Nailing

Introduction

Locked intramedullary nailing (IMN) is currently
considered the gold standard for the treatment of tibial
shaft fractures [1]. This status has resulted from continuous
advancements, beginning with Gerhard Kiintscher’s original
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concept and progressing to the development of modern
locking systems, notably driven by the Strasbourgschool [2,3].
Despite technical advancements, mechanical complications
such as delayed union or nonunion, displacement, or
breakage of the osteosynthesis material may still occur.
These complications can lead to residual pain, permanent
functional impairment [4], and often require surgical
reintervention (in 12% to 60% of cases) [5]. Recently, several
studies have reported the possibility of using small-sized
locked nails such as the humeral nail for femoral fixation in
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selected adolescent patients [6]. Regarding fractures of the
bones of the lower leg, very few studies have described the
use of a locked humeral nail for tibial shaft osteosynthesis
[7,8]. The authors report the exceptional use of a humeral
nail due to the intraoperative unavailability of a suitable
tibial implant in a patient who also exhibited mild skin
compromise contraindicating plate fixation case involving a
57-year-old patient with a short limb segment, who provided
informed consent for publication. This case-report was
written in accordance with SCARE guidelines [9].

Case Report

The patient was a 57-year-old woman of short
stature (1.48 meters, wearing size 32 shoes), with growth
abnormalities secondary to childhood poliomyelitis.
Her trauma history included a left subtalar arthrodesis
performed 34 years earlier for a poliomyelitic foot. She
was admitted to the emergency department one hour after
sustaining a closed injury to the left lower leg, following an
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indirect rotational mechanism caused by a ground-level fall.

The initial clinical examination revealed a malposition
of the lower limb in abduction and external rotation, with
the lateral border of the foot resting on the bed and the
patella oriented upward. Palpation of the distal third of the
leg elicited sharp pain. A 5x5 cm blister was observed on
the anteromedial aspect of the leg, indicating evolving skin
compromise. Distal toe sensation and motor function were
preserved. Distal peripheral pulses were well palpated
and regular. The remainder of the examination was
normal. Anteroposterior (FigurelA) and lateral (FigurelB)
radiographs of the left leg showed a spiral fracture of the
distal third of the left tibial diaphysis, with a suprafocal
fracture line. It was associated with a supratubercular
fracture of the ipsilateral lateral malleolus. The clinical and
radiologic assessment indicated a closed fracture of the left
leg, classified as AO type 42A1 and Tscherne-Gotzen grade 1.

Figure 1: Anteroposterior (A) and lateral (B) radiographs of the left leg showing a spiral fracture of the distal third of the left
tibial diaphysis associated with a supratubercular fracture of the lateral malleolus.
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Urgent surgical fixation with a locked intramedullary
nail of the left tibia was indicated. The procedure was
initially planned using a Depuy Synthes® Expert Tibial Nail,
whose proximal lateral curvature facilitates insertion and
helps prevent loss of reduction during placement. Because
of the compromised skin overlying the fracture site, plate-
and-screw fixation was contraindicated due to the risk of
skin necrosis.

Surgical Procedure

The patient was positioned and operated on a standard
table using the conventional technique. After insertion of
the reaming guide, the intraoperative measurement of the
definitive implant length was 260 mm. However, the locked
tibial nails available in the operating room had a minimum
length of 285 mm. Given the relatively short tibia and the
fact that the patient was already in surgery, a Stryker® T2
humeral nail was chosen (Figure 2). This nail also features a
proximal lateral curvature similar to that of the Expert tibial
nails. The implant measured 260 mm in length with an 8
mm diameter. [t was then proximally locked with two 5 mm
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diameter screws, measuring 40 mm and 45 mm, respectively,
and distally locked with a 4 mm anteroposterior screw, 36
mm in length Figures 3A and 3B. A posterior plaster splint
was applied postoperatively, with non-weight-bearing for
six weeks. Rehabilitation began on the first postoperative
day with maintenance of knee range of motion, isometric
contraction exercises, and quadriceps strengthening
according to pain tolerance. Staples were removed on
postoperative day 15. The patient was then seen in follow-
up at six weeks and four months. At six weeks, the leg was
painless and the clinical examination was satisfactory.
Anteroposterior  (Figure4A) and lateral (Figure4B)
radiographs showed early callus formation, allowing the
resumption of weight-bearing. At four months, clinical
progress was satisfactory. Follow-up radiographs confirmed
bone consolidation. Gait anteroposterior (Figure5A) and
lateral (Figure5B) was normal, and full functional recovery
was achieved.

The chronological sequence of events is summarized in Table
1.

Date/Period Event Details
L Severe left leg pain associated with complete functional impairment
Day of the trauma Closed left leg injury of the left lower limb
Same day: one hour after Physical and Closed leg fracture (42A1 according to the AO classification), with

the injury radiological examination skin damage (Tscherne-Gotzen stage 1)
Same day: two hours Preoperative
. Normal
after the injury assessment
The definitive implant length measured intraoperatively was 260
mm; however, the shortest tibial nails available in the operating room
were 285 mm.
Same day: surgery (five Tibial locked

hours after the injury)

intramedullary nailing

Given the patient’s relatively short tibia, the inability to use a
screw plate due to compromised skin, and the unavailability of
appropriately sized tibial nails, the procedure was performed using a
260 mm humeral nail.

Postoperative period

Rehabilitation

A posterior plaster splint was applied postoperatively, and the patient
remained non-weight-bearing for six weeks.

Rehabilitation started on the first postoperative day, focusing on
maintaining knee range of motion, performing isometric exercises,
and strengthening the quadriceps according to pain tolerance.

Complete skin healing was observed two weeks after surgery.

Six weeks post-surgery

Follow-up

Patient painless with satisfactory clinical examination

Radiographs showed early callus formation, allowing the resumption
of weight-bearing.

Four months post-
surgery

Follow-up

Radiographs confirmed bone consolidation

Normal gait and full functional recovery

Table 1: Timeline of clinical events.

Bizole Balepna DY, et al. Locked Intramedullary Nailing of the Tibia Using a Humeral Nail: A Care Case

Report. ] Ortho Bone Disord 2025, 9(4): 000292.

Copyright© Bizole Balepna DY, et al.


https://medwinpublishers.com/JOBD/

Journal of Orthopedics & Bone Disorders

Figure 2: Placement of the locked humeral nail within the tibial medullary canal.

Figure 3: Immediate postoperative radiographic control (anteroposterior and lateral views).
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Figure 4: Six-week postoperative radiographic control (anteroposterior and lateral views).

Figure 5: Four-month postoperative radiographic control, anteroposterior (A) and lateral (B) views.
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Figure 6: Locked tibial and humeral intramedullary nails.

Discussion

As early as 1939, Gerhard Kiintscher, considered the
father of modern intramedullary nailing, proposed the
closed insertion of an antegrade intramedullary rod with the
aim of achieving a stable and strong construct that allowed
rapid functional recovery, immediate mobilization, and early
weight-bearing of the lower limb [10]. The locking concept,
developed by the Strasbourg school, improved Kiintscher’s
original technique by preventing telescoping and rotational
instability [11]. Over time, advancements in nail design have
made locked intramedullary nailing (IMN) increasingly
effective [12].

The locked nails available in the operating room
included tibial nails (Expert nails from Depuy Synthes®)
and humeral nails (T2 nails from Stryker®), all made of Type
II anodized titanium alloy (Ti6Al4V). The Expert tibial nail
(Figure 6A) also contains 6% aluminum and 7% niobium.
Its length ranges theoretically from 255 to 465 mm in 15
mm increments, with a diameter of 8 to 13 mm in 1 mm
increments. Nails with diameters of 9 to 13 mm accept 5
mm locking screws, whereas 8 mm nails accept 4 mm distal
screws and 5 mm proximal screws.

The Stryker humeral nail, (Figure 6B) in contrast, ranges
from 140 to 320 mm in length in 10 mm increments, with
a diameter of 7 to 9 mm in 1 mm increments. The lateral
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curvature of the nails (10° for the tibial nail and 6° for the
humeral nail) facilitates insertion, minimizes the risk of
loss of reduction during placement, and ensures a more
anatomical position within the medullary canal. At the
time of the procedure, the available tibial nails ranged from
285 to 420 mm in length, while all sizes of humeral nails
were available. However, the intraoperative measurement
indicated a required length of 260 mm. In the absence of an
appropriately sized tibial nail, the most practical solution
during surgery was to use a T2 humeral nail. Very few
authors in the literature have reported the potential use of
locked humeral nails for the treatment of tibial diaphyseal
fractures [7, 8]. One of the advantages of the humeral nail
is its availability in smaller diameters and shorter lengths,
making it particularly suitable for the tibial anatomy of
patients with a narrow medullary canal and a short limb
segment [7]. From a biomechanical standpoint, both types of
nails are made, among other materials, of Type Il anodized
titanium (Ti6Al4V), which provides excellent mechanical
strength and high biocompatibility. In this clinical case, the
clinical, radiologic, and functional outcomes at four months
postoperatively were satisfactory.

Conclusion

Locked intramedullary nailing of tibial diaphyseal
fractures can, in exceptional cases, be performed using
humeral nails, particularly in patients with short limb
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