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ABSTRACT

Background: Nonunion tibia is not uncommon due to various deleterious factors. We came across a significant number of cases of nonunion
owing to fallacy in primary treatment modalities. This study is to analyze and identify the preventable causes of nonunion and their outcomes
after our treatment with refixation and bone grafting.

Materials and methods: It is a retrospective study of 53 patients of failed fixation resulting in nonunion tibia treated in our center between
June 2018 and May 2020. All patients were treated with internal fixation and bone grafting after implant removal. The surgery was done by a
single surgeon for all patients with inclusion and exclusion criteria excluding open fractures.

Results: All 53 cases of nonunion united at 3 months. As per the functional outcomes concerned using short form (SF-36) score, we found
52 cases had excellent outcomes and three had late infection necessitating implant removal. We could delineate certain preventable reasons
for nonunion from this study, mostly due to treatment modalities.

Conclusion: We conclude that certain technical factors play a major role in nonunion, which could be easily averted by paying meticulous
attention to surgical techniques and details.

Keywords: Factors causing nonunion tibia, Nonunion tibia, Refixation for nonunion tibia, Surgical factors influencing nonunion tibia,
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INTRODUCTION

Theincidence of nonunion is found to be 1.9-9% on all fractures,
which varies depending on the specific region. Among these,
the tibia has a high incidence of nonunion.! To avoid this
dreadful complication, it is important to explore and address
their contributing factors. On reviewing the literature, various
reasons have been postulated for the cause of nonunion. These
include treatment-independent and treatment-dependent
factors.? Treatment-independent factors are medical conditions
or systemicillnesses, such as diabetes mellitus, vascular disease,
smoking, also the pattern of fracture, and soft tissue interposition
or severe soft tissue injury.? The treatment-dependent factors
of nonunion can also be classified into those that result from
inadequate fixation or inappropriate reduction, choice ofimplant
selection, infection, and those that result from a decrease in
biological activity.>* By understanding these factors, one can
prevent and improve the treatment of nonunion. Even though
there is a rise in the treatment modality for nonunion, we often
encounter these cases in our practice. It produces significant
disability, pain, stiffness of neighboring joints, deformity, limb
length discrepancy, and a psychological insult to patients. By
better understanding fracture fixation and fracture healing
biology, we can improve the outcome in those cases.’ There are
lacunae in the literature to study the cause of nonunion due to
treatment-related factors or surgical-related factors. By analyzing
the treatment-dependent factors, if one can meticulously
improve the technical skills or reduction maneuvers, we can
prevent this dreadful complication. The main objective was to
assess the vivid factors influencing tibia nonunion with failed
fixation and the outcome of management by refixation and
bone grafting.
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MATERIALS AND METHODS

Aretrospective study done on patients who presented with nonunion
tibia as sequelae of failed primary treatment was studied in the
last 2 years. The study group consists of 38 men and 15 women
aged 25-65. Inclusion criteria include all closed tibia fractures,
excluding open fractures. These patients were reviewed to find
the cause of nonunion. The criteria of nonunion were framed in all
cases by the presence of one or more of the following tenderness
at the fracture site, 9 months from index surgery, no bridging
callus in two or more cortices in anteroposterior and lateral view,
no radiological progression in three consecutive X-rays taken at
3 weeks interval. The Ethics Committee of Rex Ortho Hospital
approved the study.5” We emphasized treatment-related factors and
treatment-independent factors causing nonunion. The treatment-
dependent factors such as inadequate fixation, inappropriate
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reduction, implant failure, and implant selection and infection. The
treatment-independent factors, such highly comminuted fractures,
drug intake and nonsteroid anti-inflammatory drugs, and smoking.
Theinappropriate reduction was defined as a postfixation fracture gap
of 3mm or more .3 Factors relating to a decline in biological activity or
treatment-independentinclude comminution and bone loss, previous
radiation therapy, alcohol abuse, diabetes mellitus, and smoking.
Comminution is associated with high-energy trauma.'® We classified
nonunion into treatment-dependent and treatment-independent
factors. In all cases, surgery was planned after careful evaluation of
the type of nonunion, presence of infection, associated bone loss,
condition of the soft tissues, and stability of the previous fixation.
The surgery is done by a single surgeon for all cases. The surgical
exposure was dictated by the approach during the index surgery, ease
of exposure of the nonunion site, and internal fixation. The bone grafts
were harvested from the iliac crest in all cases requiring grafting. The
assessment of the functional outcomes by SF-36 score. Radiographs in
two planes were obtained at each follow-up for evidence of healing.

Surgical Technique

Allthe patients had undergone resurgery, and surgery was done by
a single surgeon. All patients had surgery under spinal anesthesia,
and prophylactic antibiotic was given. Most of the patients had a
single-stage procedure, except for infection. In infection staged
procedure has been carried out, that is, implant removal followed
by definitive fixation with the interval of 6-8 weeks. lliac bone graft
has been harvested for bone grafting. After the debridement of
the fracture site, most of the fracture was fixed with plating and
bone grafting. All the patients had postoperative immobilization,
intravenous antibiotics, and analgesics. Serial radiographs have
been carried out in the postoperative period at an interval
of 3-6 weeks and 3-6 months. All the patients had been assessed
by SF-36 score postoperatively.

REesuLTs

Results were classified based on nonunion due to treatment-dependent
and treatment-independent.

Treatment-independent Factors of Nonunion (Table 1)

The group of patients in whom the nonunion was found to be
treatment-independent consisted of three patients. In one patient,
the nonunion was strongly associated with the patient’s smoking,
drug abuse, addiction, as well as poor compliance, while the primary

treatment of the fracture was appropriate. In two patients from the
group, tibia nonunion was due to the extensiveness of the primary
injury (high-velocity injury), resulting in comminution and gross
displacement and soft tissue damage.

Treatment-dependent Factors of Nonunion (Table 2)

In the remaining 50 patients, the nonunion was directly related to
the surgical treatment. Inadequate fixation, improper reduction,
improper implant selection, fixation in distraction, infection,
implant breakage, and wound breakdown were the causes of
nonunion in surgically managed patients. Among these, inadequate
fixation is the main cause of nonunion with 22 patients. It includes
a number of locking screws used and inappropriate nail sizes.
Four patients had nonunion due to infection, eight patients had
nonunion due toimproper reduction, seven patients had distraction
at the fracture site, four patients had implant breakage, and two
patients had wound breakage.

We treated all these patients with open reduction, refixation,
and bone grafting.

Fifty-three cases had a satisfactory reduction in the immediate
postoperative X-ray. Osseous union was achieved in 53 cases with an
average healing time of 16 months. Three cases had a late infection
and necessitated implant removal. As per the functional outcomes

Table 1: Treatment-independent factors

Factors No. of patients
Smoking/drug abuse/addictions 1
Extensive primary injury 2
Total 3

Table 2: Treatment-dependent factors

Factors No. of patients

Inadequate fixation 22
Improper reduction 7
Improper implant selection 4
Fixation in distraction 7
Infection 4
Implant breakage 4
Wound breakage 2
Total 50

Fig. 1: Nonunion tibia due to inappropriate reduction and treated with plating and bone grafting
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were concerned, according to the SF-36 score, 52 patients had an
excellent score and one had a good score.

Discussion (Fics 1 1o 4)

Among the treatment-independent factors, extensive primary
injury (grossly displaced or comminution) is the main cause of

nonunion tibia. We also advise the patients to avoid smoking
as it is important and should be part of the treatment protocol
to prevent nonunion. Fifty patients had nonunion due to
treatment-dependent factors. Many of these factors can be
improved upon. Twenty-two cases (nearly 42% of the cases)
had the factor of inadequate fixation (number of locking screws
and inappropriate nail size).”’ Seven patients had distraction at
the fracture site after fixation. Seven patients had an improper
reduction. Inadequate surgeries performed by surgeons who lack
a basic knowledge of fracture management were considered to
be the causes of a considerable number of the nonunion tibia. To
decrease the number of inadequate surgeries, systematic education
in fracture management is needed. In this series, there were four
cases that sustained implant breakage that may be of nonunion.
Broken implants can be a cause of early failures.””’* Inadequate
mechanical stability or reduction can cause implant breakage. On
the other hand, broken implants also lead to additional instability
and may become a cause of nonunion. Fixation by plating and
bone grafting has been a standard treatment for the nonunion of
the tibia.>'* Two-stage procedures are required in the presence
of infection and poor local conditions.!” Treatment of diaphyseal
nonunion of the tibia is a difficult problem. A treating surgeon
should think about the various modalities to treat the nonunion.

Fig. 4: Nonunion tibia due to implant failure treated with nailing and grafting
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Understanding the fracture healing biology and improving the
reduction maneuvers and technical skills can improve the outcomes
in these patients.

CONCLUSION

Though treating closed tibia fractures surgically is a common
procedure, the incidence of nonunion in India is on the higher
side than quoted in the literature. In this study, we found more
than 90% of cases had nonunion due to faulty surgical techniques,
most of the inadequate fixation. This indicates that one should
have meticulous training to improve surgical technique in order
to prevent this disastrous complication. This correctable surgical
menace has got a direct bearing on the economical and functional
outcomes. Subsequent fixation and bone grafting were done by
a senior consultant, which invariably gave 100% healing with bare
minimal complications. This reiterates and clarifies the same.
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