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ABSTRACT
A segmental fracture of the tibial shaft is a major cause of morbidity and mortality in patients with lower extremity injuries. From December 2010 to
December 2014, Thirty-four patients (28 males and 6 females) with segmental tibial fractures were recruited from Emergency and outpatient department
and compared healing and complications with a matched control group of Thirty-four non-segmental tibial fractures. In follow-up, we determined the time to
union, delayed and nonunion and overall complication rates. All patients were followed for twelve months. Majority of the patients had a union in 120 to
180 d with a mean of 160.58. The results were excellent in 79.41 % (27/34) and good in 14.70 % (5/34) patients in segmental fractures and
excellent in 91.17 % (31/34) and good in 5.88 % (2/34) patients in non-segmental fractures. 5.88 % (2/34) of our patients was labeled as nonunion and14.75 % (5/34) delayed unions in segmental fractures, and 2.94 % (1/34) non-union, and 5.88 % (2/34) delayed union in non-segmental
fractures and was treated by bone graft and dynamization. Insignificant limb shortening of less than 1.5 cm was found in both the groups. Majority
of the segmental tibial fractures had severe soft tissue injuries and demanded prolonged treatment and with an uncertain clinical and functional
outcome.
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INTRODUCTION

Segmental tibia fractures are usually caused by a high-energy trauma
and have a significant complication rate. They are uncommon injuries,
and that occur in about 12.8 % of tibial fractures [1]. They are caused
by high-energy injuries; motor vehicle and motorcycle crashes, falls
from a height, industrial and train accidents. It is estimated that almost
37.5 % to 83.8 % of these fractures are open [2, 3]. They are often a
part of multiple injuries. Segmental tibia fractures are generally
associated with severe soft tissue injury and periosteal stripping,
resulting loss of blood supply to the central fragment. Interlocking
nailing of these fractures provides improved clinical and functional
outcome [4, 5]. Unreamed intramedullary interlocking nailing
preserves the endosteal blood supply and provides minimal harm to
the soft tissue envelope. Nonunion and delayed unions are commonly
seen with segmental tibia fractures as compared with non segmental
fractures [6-8]. The aim of this study was to evaluate the outcome of
interlocking nailing in segmental tibial shaft fractures.
Patients and methods

This prospective study was carried out at Orthopaedics department
of School of Medical Sciences and Research, Sharda University from
December 2010 to December 2014. It was approved by institutional
medical ethics committee. A total of 34 patients with segmental
fracture of the tibia and compared healing and complications with a
matched control group of Thirty-four non-segmental tibia fractures
admitted to our institute were included in present study. A written
informed consent was obtained from all the patients; they were
explained about the treatment plan, the cost of operation, and
hospital stay after surgery, and complications of anaesthesia. They
were followed up after surgery, were clinically and radiologically
assessed for fracture healing, joint movements and complications.
According to the criteria the results are graded as excellent when the
fractures unite within 16 w without any complication, good when
union occur within 24 w with treatable complications like superficial
infection and knee stiffness and poor when union occur before or
after 24 w with one or more permanent complications like infection
(osteomyelitis), implant failure, non-union, limb shortening and
permanent knee and ankle stiffness. Segmental fractures were
defined as fractures featuring, at least, two distinct fracture lines
that created a completely separate cylindrical intermediate segment.

During the study time, we treated a total of 68 patients with
fractures of the tibial diaphysis. Out of 68 tibial shaft fractures, 34
fractures were segmental (study group), and 34 were non-segmental
(control group). All fractures were classified according to the
Association for the Study of Internal Fixation (AO) classification
system[7], and the Gustilo and Anderson classification in case the
fracture was open [8,9]. According to the AO classification system,
segmental tibial fractures were classified as AO type 42C2 and nonsegmental tibial shaft fractures classified as AO type 42A or 42B. The
median age of the patients was 47 y (range, 16-86 y). The control
group of 34 cases did not differ from the study group in
characteristics such as age, sex, additional injuries, the amount and
type of open fractures, and presence of diabetes which potentially
affects fracture healing negatively. The time of initial surgery,
duration of initial surgery, type of initial fixation and length of initial
hospital stay did not differ between the two groups. Follow-up was
done for twelve months. Patients with segmental tibia fracture with
age more than 16 y and presented within a week of the injury and
did not have any previous surgical treatment for the fracture was
included in the study. We excluded malnourished patients,
pathological fractures and fracture nonunion from the study.
Patients were thoroughly examined at the time of admission to
exclude other injuries. In the majority of the patients close reamed
interlocking nailing of the tibia was performed within seventh to the
fourteenth day after the injury in closed fractures and within 24 h in
open fractures. Those patients who were not fit for surgery due to
some associated injuries to vital organs, were haemodynamically
unstable or due to active infection at injury site or were pyrecxial
delayed, interlocking nailing was performed when their overall
condition improved The criteria used for acceptable fracture
reduction and alignment: -more than 50 % of cortical contact; -less
than 5-10 deg of varus/valgus angulations when comparing tibial
plateau to tibial plafond (some will not accept more than 5 deg of
varus); less than 10-15 deg of anterior or posterior bowing on
lateral film; varus or valgus; -no more than 10-15 mm of shortening;
-less than 2-3 degree of internal or external rotation. There were 22
static nails used and 12 dynamic nails used. Patient’s mobilization
depended on the type of fixation and fracture fixation on the
postoperative radiograph. Postoperative rehabilitation consisted of
supportive mobilization with crutches, initially with partial weight
bearing. Full weight bearing was allowed when there was evidence
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of a bridging callus on both the AP and lateral projections at most
often 6 w postoperatively (fig. 1a, 1b, 2a and 2b). Patients were
followed at the outpatient clinic at intervals ranging from 4 to 6 w in
the first 6 mo after hospital discharge and 4 to 12 w thereafter.
Clinical evaluation comprised assessment of pain or tenderness at
the fracture location, pain during walking and weight bearing, and
stability and potential deformity at the fracture location. Union was
said to have occurred when a mature bridging callus of the four
cortices on both AP and lateral radiographic views and painless full
weight bearing. Time to union was counted from the initial trauma
irrespective of intermittent surgery. Delayed union was defined as
not achieving union within 6 mo from the initial trauma, whereas
nonunion was defined as persistence of fracture at 9 mo from the
initial trauma without any tendency to the progressive union in the
previous 3 mo [10]. Statistical analysis was limited to calculation of
the percentage of patients who had unions, malunions, delayed
unions, or non-unions and Excellent, Good, and poor outcomes.
Functional outcomes were evaluated according to the Johner and
Wruhs (1983) criteria [28].
RESULTS

There were thirty-four patients in this study, 82.35 % (28/34)
patients were male, and 17.64 % (6/34) patients were females. The
patients were aged sixteen years to eighty-six years. There were
55.88 % (19/34) left sided and 44.11 % (15/34) right-sided
fractures. 79.41 % (27/34) patients had met with a road traffic
accident, and 20.58 % (7/34) had a fall from a height. Out of 100 %
(34/34), 44.11 % (15/34) were open fractures (Gustilo and
Anderson type 1 and type 2) and 55.88 % (19/34) were closed
fractures. Out of 100 % (34/34), 82.35 % (28/34) patients had
isolated segmental tibia fractures and 17.64 % (6/34) patients had
polytrauma and multiple fractures. All patients were followed for
twelve months. None was lost to follow-up. The clinical results of our
study were based on the criteria of the union, nonunion [10],
delayed union or malunion. The patients were followed according to
their clinical status. 79.41 % (27/34) patients had a union in 120 to
180 d with a mean of 160.58. Two of our patients had diabetes.
Union has achieved in 14.70 % (5/34) patients in 150-175 d with a
mean of 133.38 (table 3). There were thirty-four patients in the
control group, 76.47 % (26/34) patients were male, and 23.52 %
(8/34) patients were females. 79.41 % (27/34) patients had met
with a road traffic accident, and 20.58 % (7/34) had a fall from a
height. Out of 100 % (34/34) patients, 35.29 % (12/34) were open
fractures (Gustilo and Anderson type 1 and type 2) in the control
group. The patients were divided into three groups. (table 1) Young
age group included those patients whose age was less than forty
years. In this group, there were 32.35 % (11/34) patients. Middle
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age group included patients, who were between the ages of 40-60 y.
This group included 41.17 % (14/34) patients. Old age group
included patients older than sixty years. This group consisted of
26.47 % (9/34). All patients were followed for twelve months. None
was lost to follow-up. The clinical results of our study were based on
the criteria of the union, nonunion [10], delayed union or malunion.
(Table2, 3) The patients were followed according to their clinical
status. 91.17 % (31/34) patients had union in 90 to 150 d with a
mean of 110.68. Union has achieved in 5.88 % (2/34) patients in 95109 d with a mean of 103.38. Median time to union was longer
(p\0.001) for segmental tibia fractures compared with nonsegmental tibia fractures: 160.58 d (range, 120–180 d) versus
110.68 d (range, 90-150 d), respectively. Rehabilitation-We allowed
our patients to start touchdown walking with crutches on the 2nd
day of operation as they feel comfortable. 94.11 % (32/34) patients
started partial weight bearing on the 6th week and full weight
bearing on the 12th week. 5.88 % (2/34) patients had non-weight
bearing ambulation till callus became visible on radiographs. All of
our patients had full range of motion of their knees and ankles. Out
of 100 % (34/34), 8.82 % (3/34) patients complained postoperative knee pain, which was spontaneously resolved in two
weeks. Our 20.58 % (7/34) patients needed dynamization within six
weeks because of an obvious gap at the fracture site in subsequent
radiographs. This was due to over distraction of fracture during
operation. 20.58 % (7/34) patients were dynamized before starting
partial weight bearing. There were 14.75 % (5/34) delayed unions
in segmental fractures and 5.88 % (2/34) delayed union in nonsegmental fractures which were treated by dynamization. In our
study only 5.88 % (2/34) of our patients was labeled as nonunion in
segmental fractures and 2.94 % (1/34) nonunion in non-segmental
fractures and was treated by bone graft and dynamization. In our
study, we did not found deep infection in a segmental and non
segmental group of tibia fractures. Superficial infection was seen in
14.70 % (5/34) cases of segmental and 5.88 % (2/34) cases of non
segmental tibia fractures which were subsided with three weeks of
antibiotic treatment. Limb shortening of less than 1.5 cm was found
in 8.82 % (3/34) cases in segmental fractures and 1 cm shortening
in 2.95 % (1/34) in non-segmental fracture both clinically as well as
radiologically, which was clinically insignificant. The results of both
the groups were depicted in tables (table 4 and 5) The results were
excellent in 79.41 % (27/34) and good in 14.70 % (5/34) patients in
segmental fractures and excellent in 91.17 % (31/34) and good in
5.88 % (2/34) patients in non-segmental fractures. (table 4, 5) In the
overall subjective assessment, 79.41 % (27/34) patients were full
satisfied in segmental fractures, and 91.17 % (31/34) patients were
full satisfied in non-segmental fractures and14.70 % (5/34) were
satisfied with segmental fractures and 5.88 % (2/34) were satisfied
with non-segmental fractures with the outcome of treatment.

Table 1: Age and sex variations in study group (n=34)

Age
Less than 40
40-60
More than 60
Total

Male
7
12
9
28

Female
1
2
3
6

Total
8
14
12
34

Table 2: Demographics of study and control group (n=34)
Demographics
No. Of patients
Age (years)
Sex (male/female)
Presence of diabetes
Classification (AO type)
No. Open/closed fracture
Gustilo and Anderson grade
Polytrauma patients
Static nail/dynamic nail
Reamed (intramedullary nailing)
Median time to union
Duration of follow-up

Study group
34
42 (16-86)
28/6
2/34
42C2
15/34
Grade I
6/34
22/12
30
160.58 d
12 mo

Control group
34
46 (16-80)
26/8
0/34
42A, 42B
12/34
Grade I
8/34
20/14
32
110.68 d
12 mo
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Table 3: Percentage of cases who had unions, malunions,
delayed unions, or non-unions in study group (n=34)
Fracture healing
Union
Non union
Delayed union
Malunion

Total cases
27
2
5
0

% of cases
79.41 %
5.88 %
14.70 %
0%

Table 4: Outcome of interlocking nails in both the groups

Results
Median time to union
Nonunion
Delayed union
Superficial infection
Limb shortening
Excellent
Good subjective overall
assessment
Full satisfaction

Study group
160.58 d
2/34
5/34
5/34
3/34
27/34
5/34
27/34

Control group
110.68 d
1/34
2/34
2/34
1/34
31/34
2/34
31/34

Fig. 2b: Post operative anteroposterior and lateral radiograph
of segmental tibia fracture treated with interlocking nail
Table 5: Outcome of results of interlocking nails in study group
(n=34)
Out comes
Excellent
Good
Poor

DISCUSSION

No.
27
5
2

%
79.41 %
14.70 %
5.88 %

Nonoperative management of a segmental tibial fracture may need a
long period of cast immobilization [11]. Fixation with plate and
screws requires a large incision with stripping of the contused soft
tissues, with a substantial risk of skin necrosis and deep infection.
Kuntscher intramedullary nailing can neither give enough rotational
stability nor correct the length of tibia.

Fig. 1a: Preoperative anteroposterior and lateral radiograph of
segmental tibia fracture (two levels) of 43 y old male

Fig. 1b: Post operative anteroposterior and lateral radiograph
of segmental tibia fracture treated with interlocking nail

Fig. 2a: Preoperative anteroposterior and lateral radiograph of
segmental tibia fracture (two levels) of 47 y old male

An interlocking nail has replaced the deficiencies of plating and
kuntscher nailing, the fractures can be stabilized immediately and
early ambulation becomes possible [12]. Majority of the segmental
tibial shaft fractures, by their problematic healing process take
prolong time to union and hence increased rates of delayed and
nonunion. These statements were taken from the previous
literatures. The objective of this study was to confirm where the
healing process of segmental tibial fractures differs from that of
nonsegmental fractures by comparing a group of segmental tibial
fractures with a matched group of nonsegmental tibial fractures
treated according to the same protocols. All radiographs in both
patient groups were evaluated by using the same criteria. Our
observations emphasize the relatively long time required for union
to occur in cases of segmental tibial fractures as suggested in the
available literature [13-16] We found that the time to union of
segmental fractures differed from that of a matched group of
nonsegmental fractures. In our study, segmental tibial fractures
were united between 16 to 24 w which were similar with the union
times of segmental tibial fractures reported in the literature ranging
from 15 to 43 w [12, 16, 27] Wide variation in the union time
explained and defined in the separate studies. Few studies did not
define any definition [20, 23] and others used less stringent
definitions [17, 24]. Giannoudis et al. [12] reported on a population
requiring a relatively long time to heal, but their study included
large proportion of open fractures, where as sarmiento and latta
reported a short time of union but reported on closed segmental
tibial fractures [25]. Because open fractures unite slowly than the
closed fractures [12, 17, 24] In our study, we showed 12 cases of
open fractures of Gustilo and Anderson grade I. Thus close
segmental fractures take shorter union time than the open fractures.
In this study, we observed that the reamed intramedullary nailing of
segmental tibial shaft fractures take shorter union time than the non
reamed intramedullary nailing [23]. In this study, we observed that
callus formation was earlier in the posterior and lateral parts of the
tibia. This had not been reported earlier. As regards consolidation,
the sequence was the same. Our view is that more muscular
coverage, better vascular supply and less contusion of soft tissue
may be the main causes of earlier callus formation and consolidation
at the posterior and lateral aspects. We also observed a higher
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incidence of complications during the healing process. In segmental
tibia fractures, the amount of non-union and delayed union was
more than the non segmental tibia fractures. In segmental tibia
fractures, the amount of non-union and delayed union was more in the
distal fragment than the proximal fragment. Giotakis N. et al. present
their treatment of 20 patients with segmental tibial fractures, in which
18 patients there was fracture healing, whereas 2 patients the nonunion and pseudoarthrosis formation were reported in the distal
fracture focus. In one patient the treatment was continued with
circular external fixator and in another one with open and autologous
bone grafting. In one patient osteomyelitis developed around the wire,
so that the replacement and debridement were performed. In three
patients, fracture healed with angular deformity [17].

Bonnevialle analysed 49 cases of segmental fracture of tibia and
stated that the non-union in proximal metaphyseal focus in 2 cases
and distal focus in six cases (4 diaphyseal and 2 metaphyseal). This
non-union were successfully revised with a new nail after rereaming and fibular osteotomy in 2 cases. Segmental tibia fracture
treated with an interlocking nail which did not heal were
diaphyseal–diaphyseal fractures (n=6) and diaphyseo-distal
metaphyseal fractures (n=2). The intermediate segment measured
13.2 cm (mean) for these patients (non-significance difference).
[13]In our study, 2 cases of non-union and 4 cases of the delayed
union were found in distal focus at the diaphyseo-diaphyseal region
of segmental fractures and 1 delayed union at proximal focus at the
metaphyseo-diaphyseal junction. Nonunion were not seen in
proximal focus at metaphysio diaphyseal junction. These non-unions
were successfully treated with bone grafting and fibular osteotomy
along with dynamization. Delayed union was successfully treated
with dynamization alone. We did not seen osteomyelitis and angular
deformity in this study. Mohammed AA et al. [26] found the use of
uni-plane external fixation with minimal internal fixation to be
successful for the management of closed segmented fracture of tibial
shaft. Union rate was 85 % with the expected time 12-24 w, 10 %
pass to delayed union and 5 % developed non-union. In our study,
we had 2 cases (2/34) of non-union. Reported rates of non-union in
these fractures differ substantially. 3 % rates of non-union were
reported for interlocking nailing [8], whereas others [19,20],
Reported non-union rates in upto 1/3rd of the patients treated with
different techniques. There are differences in the definitions of nonunion in these studies. Our rate of non-union does not differ from
rates reported by other authors using similar definitions [1, 13, 14,
24]. The same account for the delayed union, which classified quite
variable in studies is reporting on this outcome [1, 3, 24]. Few
studies did not specifically address delayed union [13, 17, 19-22],
whereas Giannoudis et al. [1] used a comparable definition to ours
reporting similar rates of delayed union (20 of 27 and 21 of 29
respectively). In our study, there were 14.75 % (5/34) delayed
unions in segmental fractures, and 5.88 % (2/34) delayed union in
non-segmental fractures which were treated by dynamization. Teraa
M [25] observed a larger need for reoperations in the segmental
fracture group compared with the nonsegmental fractures, which is
likely related to the increased occurrence of problems regarding
bone healing and the higher incidence of septic complications in the
segmental fractures. The increased rates of Septic complications
could be a result of a large amount of preventive fasciotomies
performed in the group with segmental fractures. Gutowski stated
that tibial shaft fractures with a wedge butterfly segment are often
repaired with intramedullary fixation [27]. In our study, we did not
found deep infection in a segmental and nonsegmental group of tibia
fractures. Superficial infection was seen in 5 cases of segmental and 2
cases of nonsegmental tibia fractures which were subsided with three
weeks of antibiotic treatment. I did a direct comparison with a
matched group of nonsegmental fractures and observed the
problematic healing of segmental tibia fractures suggested in the
literature. A potential limitation of our study was the small number of
study population. Nevertheless our results are better than those of the
previous studies in which other modality of treatment has been used.
CONCLUSION

The close intramedullary interlocking nail in segmental tibial shaft
fracture is the treatment of choice, because patient rehabilitation is
early, hospitalization is short and it decreases the rate of nonunion,
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delayed union and malunion. It also decreases the rate of infection in
closed fractures when compared with other types of internal
fixation, due to the technique of blind nailing without exposure of
the fracture site.
CONFLICT OF INTERESTS
Declared none
REFERENCES
1.
2.
3.

4.

5.
6.

7.
8.
9.

10.
11.
12.
13.
14.

15.

16.

17.
18.
19.
20.

Giannoudis, AF Hinsche, A Cohen, DA MacDonald’s, SJ
Matthews, RM Smith. Segmental tibial fractures: an assessment
of procedures in 27 cases. Injury 2003;34:756–62.
Merianos, K Papagiannakos, E Scretas, P Smyrnis. Ender nails
for segmental tibial fracture. Early weight bearing in 22 cases.
Acta Orthop Scandanavia 1988;59:297-301.
Woll TS, Duwelius PJ. The segmental tibial fracture. Clin Orthop
Relat Res 1992;281:204–7.
Robertson A, Giannoudis PV, Matthews SJ. Maintaining
reduction during undreamed nailing of a segmental tibial
fracture: the use of a Farabeuf clamp. Injury 2003;34:389-91.
Ricci WM, O‘Boyle M, Borrelli J, Bellabarba C, Sanders R.
Fractures of the proximal third of the tibial shaft treated with
intramedullary nails and blocking screws. J Orthop Trauma
2001;15:264-70.
Wu CC, Shih CH. Segmental tibial shaft fractures treated with
interlocking nailing. J Orthop Trauma 1993;7:468–72.
Mu¨ller ME, Nazarian S, Koch P, Schatzker J. The comprehensive
classification of fractures of long bones. Berlin and Heidelberg,
Germany New York: NY, USA, Springer-Verlag; 1990.
Gustilo RB, Anderson JT. Prevention of infection in the
treatment of one thousand and twenty-five open fractures of
long bones: retrospective and prospective analyses. J Bone Jt
Surg Am 1976;58:453–8.
Gustilo RB, Mendoza RM, Williams DN. Problems in the
management of type III (severe) open fractures: a new
classification of type III open fractures. J Trauma
1984;.24:742–6.
Simonis RB. Summary of talk on non-unions for CMS UK annual
conference Bristol; 2007. Available from: http://www.cmsuk.
org/documents/tmpB6.pdf. [Last accessed 13 May 2012].
Sarmiento A, Gersten LM, Sobol PA, Shankwiler JA, Vangsness
CT. Tibia1 shaft fracture treated with functional braces. J Bone
Jt Surg 1989;71:602-9.
Ekeland A, Thoresen B0, Alho A, Stromsoe K, Folleras G,
Haukebo A. Interlocking intramedullary nailing in the
treatment of tibial fractures-A report of 45 cases. Clin Orthop
1988;231:205-5.
Bonnevialle P, Cariven P, Bonnevialle N, Mansat P, Martinel V,
Verhaeghe L, et al. [Segmental tibia fractures: a critical
retrospective analysis of 49 cases] [in French]. Rev Chir Orthop
Reparatrice Appar Mot 2003;89:423–32.
Kakar S, Tornetta P III. Segmental tibia fractures: a prospective
evaluation. Clin Orthop Relat Res 2007;460:196–201.
Langard O, Bo O. Segmental tibial shaft fractures. Acta Orthop
Scand 1976;47:351–7.
Rommens PM, Coosemans W, Broos PL. The difficult healing of
segmental fractures of the tibial shaft. Arch Orthop Trauma
Surg 1989;108:238–42.
Giotakis N, Panchani SK, Narayan B, Larkin JJ, Al Maskari S,
Nayagam S. Segmental fractures of the tibia treated by circular
external fixation. J Bone Joint Surg Br 2010;.92:687–92.
Huang CK, Chen WM, Chen TH, Lo WH. Segmental tibial
fractures treated with interlocking nails. A retrospective study
of 33 cases. Acta Orthop Scand 1997;68:563–6.
Melis GC, Sotgiu F, Lepori M, Guido P. Intramedullary nailing
in segmental tibial fractures. J Bone Joint Surg Am
1981;63:1310–8.
Ozturkmen Y, Karamehmetoglu M, Karadeniz H, Azboy I,
Caniklioglu M. Acute treatment of segmental tibial fractures
with the Ilizarov method. Injury 2009;40:321–6.
63

Sahu

21. Sarmiento A, Latta LL. Functional treatment of closed
segmental fractures of the tibia. Acta Chir Orthop Traumatol
Cech 2008;75:325–31.
22. Zucman J, Maurer P. Two-level fractures of the tibia. Results in
thirty-six cases treated by blind nailing. J Bone Joint Surg Br
1969;51:686–93.
23. Lam SW, Teraa M, Leenen LP, van der Heijden GJ. Systematic
review shows lowered risk of nonunion after reamed nailing in
patients with closed tibial shaft fractures. Injury 2010;41:671–5.
24. Beardi J, Hessmann M, Hansen M, Rommens PM. Operative
treatment of tibial shaft fractures: a comparison of different
methods of primary stabilisation. Arch Orthop Trauma Surg
2008;128:709–15.

J Crit Rev, Vol 3, Issue 2, 60-64
25. Teraa M, Blokhuis TJ, Tang L, Leenen LPH. Segmental tibial
fractures: an infrequent but demanding Injury. Clin Orthop
Relat Res 2013;471:2790-6.
26. Mohammed AA, Hasan MH, Ahmed R. Minimal fixations for the
treatment of closed segmental fractures of tibial shaft in adults.
MOJ Orthop Rheumatol 2015;2. Doi:10.15406/ mojor.2015.
02.00067. [Article in Press]
27. Godowsky C, Abrams JS, Godowsky WT. Diagnosing segmental
wedge fracture of the tibia before performing intramedullary
nailing. Am J Orthop 2013;42:369-71.
28. Johner R, Wruhs O. Classification of tibial shaft fractures and
correlation with results after rigid internal fixation. Clin Orthop
1983;178:7-25.

64

