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Abstract

Tibial fractures were the most common long bone fracture. These were treated by intramedullary nailing. Treatment of

reamed versus unreamed intramedullary nailing was still controversial. This comparative study was conducted in the
department of orthopaedic surgery in Mahatma Gandhi Memorial Hospital, Warangal, Telangana state, India with an aim to
know the efficacy of both treatments. In this study the average duration of surgery was 72+12 min, the average time to full
weight-bearing was 9.2 weeks and the average time to union of the fracture was 14 weeks. The unreamed intramedullary
nailing group demonstrated a significantly higher rate of fracture non-union (R 3%, U 6%) and malunion (R 6%, U 9%). The
significantly higher incidences of implant exchange, a higher risk of screw failure and dynamization were noticed in the
unreamed intramedullary nailing group. Regarding the adverse effects like infection, compartment syndrome and knee pain

there was no significant difference between two groups.
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1. Introduction
Fractures of long bones constitute the majority of

emergency operating room procedures in most trauma
centers. Among these, tibial fractures are the most common.
Fractures of the tibial shaft have a recorded incidence of 17 to
21 per 100,000 population, representing 2% of all fractures
and 36.7% of all long bone fractures in adults [1,2]. The
publications of Kuntscher[3] opened the era of modern
intramedullary nailing with metallic nails. Although this
technique has been reported as highly successful in terms of
fast union, good alignment, low shortening, good functional
results, and low complication rates [4].

However, the choice between reamed or unreamed
intramedullary  nailing of tibial remains
controversial. Unreamed nailing preserves the endosteal
blood supply and may therefore improve fracture-healing and
decrease the risk of infection. Reamed nailing with use of
larger nails, while destructive to the endosteal blood supply,
affords greater stability [5].

Reamed intramedullary nailing,
unreamed intramedullary nailing, significantly reduced the
risk of non-union and implant failures but led to no
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fractures

compared with

significant differences in compartment syndrome, malunion,
or infection rates in closed tibial fractures [6].

Therefore, the study was aimed to know the clinical
efficacy of reamed intramedullary nailing vs. unreamed
intramedullary nailing in terms of average operative time,
weight-bearing time, non-union, delayed union, malunion,
secondary procedures like implant exchange, dynamization,
bone grafting and adverse effects like implant failure (nail
breakage and screw breakage), compartment syndrome,
infection, and knee pain in the treatment of closed tibial
fractures.

2. Materials and methods

The study was conducted at Mahatma Gandhi
memorial hospital, Warangal from 2010-2014. All the
patients (142) enrolled for closed tibial fractures were
included. Forty patients were lost to follow-up. Two patients
were died. One hundred patients who had closed fractures of
the shaft of the tibia manageable with interlocking
intramedullary nailing either with or without reaming
available for follow-up at an average of twelve months (three
to thirty months) postoperatively were analysed.
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Skeletally mature patients aged between 18 to 72
years of either sex who had sustained a closed fracture of the
tibial shaft (Tscherne Type 0 to 3)[7] that was amenable to
operative fixation with an intramedullary nail after taking
informed consent included in this study. We excluded
patients with fractures that were not amenable to either
reamed or unreamed intramedullary nailing techniques, those
with pathologic fractures, or those who were likely to have
problems with maintaining follow-up.

All patients were followed for one year after the
time of injury at each follow-up visit, including at the time of
hospital discharge, two weeks after discharge, six weeks
postoperatively, and three, six, nine, and twelve months
postoperatively.

In the reamed nailing group, intramedullary reaming
was conducted over a guide wire with use of cannulated
power reamers. First, the surgeon reamed the intramedullary
canal until the first detection of cortical chatter, forming the
basis for the nail diameter. Following the appearance of
cortical chatter, the surgeon reamed 1 to 1.5 mm larger than
the chosen nail's diameter. In the unreamed nailing group, the
surgeon inserted the nail, without reaming, across the fracture
site, with particular attention being paid to the prevention of
over distraction and the achievement of cortical contact of the
fracture ends. An upper diameter limit of 10 mm and a nail
measuring at least 2 mm less than the diameter measured at
the isthmus of the tibia on anteroposterior and lateral
radiographs were stipulated. In both groups, required
interlocking of all nails, both proximally and distally, as well
as the use of at least one proximal locking screw and one
distal locking screw.

Preoperative antibiotic administration was continued
for twenty-four hours postoperatively. Cortical contact of the
fracture ends guided weight-bearing. If cortical contact was
achieved, the patient was allowed to bear weight as tolerated.
However, if cortical contact was not achieved, the patient was
allowed to partially bear weight on the affected limb until a
definitive procedure to achieve contact was performed.
Dynamization of the nail was allowed prior to six months
only if the fracture was distracted following nail insertion.

The data collected were tabulated and analysed by
using the statistical package for social sciences, Windows-
based version 16.0 (SPSS Inc., Chicago, IL, USA). The
patients’ characteristics were analysed by using one-way
analysis of variance and chi-square test was used for
comparison of the categorical data. Level of significance was
0.01.

3. Results

A total of 100 tibial cases were included, 60 were
treated with reamed intramedullary nailing and the others
(40) with unreamed intramedullary nailing.

Included patients were predominantly male and
involved in motor-vehicle-related accidents. The two groups

IJBAR (2016) 07 (07)

320

were similar with respect to age, sex and fracture site. The
groups also were similar with regard to aspects of the
operative procedure, including the nail manufacturer and the
antibiotic protocol. The demographic data and site of
fractures were mentioned in table 1.

Table 1: Demographic data and site of fractures

S. Reamed Unreamed
Parameter
No group group
1 Age 38.4+14.26 39.8+10.52
2 Male/female 42/18 28/12
3 Fracture site
A Proximal 2 2
B Proximal middle | 8 6
C middle 22 14
D Distal middle 20 12
E Distal 6
The injured patients brought to hospital for

treatment about 6-Shours later the accidents. There was
moderate to severe blood loss in patients which was not
calculated in most of cases. Hence average blood loss was not
analysed. The average duration of surgery was 72+12 min.
The average time to full weight-bearing was 9.2 weeks. The
average time to union of the fracture was 13 weeks (range, 6-
40weeks). There was no significant difference in duration of
surgery, weight bearing capacity and average time to the
union of fractures in two groups.

The non-union of fracture was seen in 3% of reamed
and 6% of unreamed intramedullary nailing groups and it is
significantly higher in unreamed. Delayed union was seen in
6% and 9% cases of reamed and undreamed groups
respectively. There was no significant difference in malunion
of fractures in two groups.

Failure of screws was observed in 11%cases of
undreamed group which was significantly higher than reamed
group (6%). Distal screw breaking was seen in four cases
probably because of the early weight-bearing, but the fracture
healed uneventfully. Nail failure was found in two cases of
undreamed intramedullary pinning. . The proximal migration
of the nail was seen in one case, and the distal migration was
seen in one case with screw breakage. Implant exchange was
required in 1% and 3% cases of reamed and unreamed groups
respectively. Bone grafting needed in one case of unreamed
intramedullary nailing
intramedullary nailing. Implant exchange needed in 1% case
of reamed and 3% cases of undreamed cases. Dynamization
in outpatient needed for 6%cases of unreamed and 4%cases
of the reamed group. All these parameters were shown in
table 2.

Return of a functional range of motion in the knee
and ankle, as measured at 6-monthly follow-up, was 80% of
them range on the uninjured side. The fracture healed in
varus angulation in seven cases. The angle ranged from 3-
10°(mean, 5°), but that did not affect the appearance and the
functional demands of the patients.

and not required in reamed
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Knee pain was seen in seven patients of the reamed,
and 8 of unreamed group along with infection in one patient
and compartment syndrome in two patients. No statistically
significant differences were found between the 2 groups
regarding infection rate, compartment syndrome and knee
pain

Table 2: Summary of study parameters in two groups

Parameter Reamed | Unreamed
Non union 3 6
Delayed union 6 9
Malunion 1 1
Failure of screws 6 11
Failure of nail 0 2
Implant exchange for union 1 3
Dynamization 4 6
Bone grafting 0 1
Infection 0 1
Compartment syndrome 0 2
Knee Pain 7 8

The values were given as the number of patients.

4. Discussion

Non-union was significantly high in the unreamed
rather than reamed group in this study but some studies
shows that reamed intramedullary nailing might destroy the
nutrient artery, which is the main source of blood for 70% of
the tibial cortex would impair fracture healing and increase
infection [8,9]. Reamed intramedullary nailing results in
increased contact area between the implant and the bone
surface and thus increases stability, permitting early weight
bearing and eventually facilitating fracture union
[10,11]. Although reaming disrupted the blood flow to the
cortex, it induced a 6-fold increase in the periosteal blood
flow to overcome lack of endosteal blood flow and improve
fracture healing [12].

Malunion was observed in most of patients of
unreamed group. This may be due to larger reamed
intramedullary nailing tended to correct malalignment,
whereas the thinner, more flexible unreamed intramedullary
nailing might increase the risk of malunion[8,11]. Result of
delayed union was comparable in two groups.

Reamed intramedullary nailing did not increase the
incidence of bone grafting compared with unreamed
intramedullary nailing, whereas unreamed intramedullary
nailing led to a higher risk of implant exchange and
dynamization. Reamed intramedullary nailing may provide
better stability to lower the incidence of implant exchange,
and that unreamed intramedullary nailing may protect
intramedullary blood supply but reduce the mechanical
strength to increase the rates of both implant replacement and
dynamization[13]. Annual reoperation rates following tibial
fracture repair with the use of nails had been reported to be
between 12% and 44% [14]. Treatment options include
dynamization of the interlocked nail, bone grafting, implant
exchange, and electrostimulation[15].
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In our study the screw failures were seen in both
groups but significant in unreamed group. The increased risk
of screw breakage of unreamed intramedullary nailing was
directly related to its smaller diameter, which was more prone
to fatigue failure [16]. Unreamed intramedullary nailing and
weak locking bolts could not offer a tight fit with the area of
cortex that the nails contacted with, there was more cyclical
loading and an increased chance of breakage for the distal
locking screws [17]. The relatively high incidence of screw
breakage may also be related to the fact that patients were
allowed to bear weight too early [18]

In this study infection was seen in one patient.
Infection rates were lower when unreamed intramedullary
nailing was used in open tibial fractures compared with
reamed intramedullary nailing; however, for closed tibial
fractures, reported vary widely [16]
Preservation of the blood supply to the cortex helps reduce
infection [19]

No significant difference was observed in the
incidence of compartment syndrome between unreamed
intramedullary nailing and reamed intramedullary nailing.
Reaming before tibial nail insertion was found not to increase
the incidence of complications in either open or closed tibial
fractures [16].

Knee pain was observed in most of patients (15%) in

infection rates

this study. Knee pain, always due to the prominence of
screws after surgery, is an indication for removal of
screws[19]. Because loosening usually occurs in the distal
locking screws in both reamed intramedullary nailing and
unreamed intramedullary nailing, it has limited effect on
range of movement of the knee [13].

Limitations of the current study was small sample
size, lack of uniform definitions for delayed union and non-
union, union time, weight-bearing time, operative time, and
blood loss, and variations in reporting baseline patient
characteristics. These may varied with others so there was
need to conduct randomized clinical studies.

5. Conclusion

The nailing  group
demonstrated a significantly higher rate of fracture non-
union, malunion. The significantly higher incidences of
implant exchange, a higher risk of screw failure and
dynamization were noticed in the unreamed intramedullary

unreamed intramedullary

nailing group. Regarding the adverse effects like infection,
compartment syndrome and knee pain there was no
significant difference between two groups

Acknowledgement

Authors acknowledge the immense help received
from head of department and other staff, Kakatiya Medical
College, the scholars whose articles are cited and included in
references of this manuscript. The authors are also grateful to
authors/editors/publishers of all those articles, journals and

www.ssjournals.com



Viswanath Naik B et al / Reamed versus unreamed intramedullary nailing for the treatment of closed tibial fractures

books from where the literature for this article has been

reviewed and discussed.

References

[].

Weiss RJ, Montgomery SM, Ehlin A, Al Dabbagh Z,
Stark A, Jansson KA. Decreasing incidence of tibial
shaft fractures between 1998 and 2004: information
based on 10,627 Swedish inpatients. Acta Orthop. 2008;
79:526-533.

Court-Brown CM, Caesar B. Epidemiology of adult
fractures: a review. Injury. 2006; 37:691-697.
Kiintscher G. Intramedullary nailing of comminuted
fractures [in German]. Langenbecks Arch Chir. 1968;
322:1063-1069.

Hooper GJ, Keddell RG, Penny ID. Conservative
management or closed nailing for tibial shaft fractures.
a randomised prospective trial. J Bone Joint Surg Br.
1991; 73:83-85.

Schemitsch  EH, DC, Kowalski M]J,
Swiontkowski MF. Quantitative assessment of bone
injury and repair after reamed and unreamed locked
intramedullary nailing. J Trauma. 1998; 45:250-5.

Xue D, Zheng Q, Li H, Qian S, Zhang B, Pan Z.
Reamed and unreamed intramedullary nailing for the
treatment of open and closed tibial fractures: a subgroup
analysis of randomised trials. IntOrthop. 2010;
34:1307-1313.

Fracture and dislocation compendium. Orthopaedic
Trauma Association Committee

Turchin

for Coding and
Classification. J Orthop Trauma. 1996; 10 Suppl 1:v-ix,
1-154.

Anglen JO, Blue JM. A comparison of reamed and
unreamed nailing of the tibia. J Trauma. 1995; 39:351—
355

Klein MP, Rahn BA, Frigg R, Kessler S, Perren SM.
Reaming versus non-reaming in medullary nailing:
interference with cortical circulation of the canine

tibia. Arch Orthop Trauma Surg. 1990; 109:314-316.

. Larsen LB, Madsen JE, Hoiness PR, Ovre S. Should

insertion of intramedullary nails for tibial fractures be
with or without reaming? A prospective, randomized
study with 3.8 years’ follow-up.J Orthop Trauma.
2004; 18:144-149.

IJBAR (2016) 07 (07)

[11].

[13].

[14].

[15].

322

Nassif JM, Gorezyca JT, Cole JK, Pugh KIJ, Pienkowski
D. Effect
intramedullary nailing on compartment pressure when
treating closed tibial shaft fractures: a randomized
prospective study. J Orthop Trauma. 2000; 14:554-558.

of acute reamed versus unreamed

. Reichert IL, McCarthy Hughes SP. The acute vascular

response to
estimation of blood flow in the intact ovine tibia. J Bone
Joint Surg Br. 1995; 77:490—493

Liheng Xia, Jian Zhou, Yongtao Zhang, Gang Mei, Dan
Jin. A Meta-analysis of Reamed Versus Unreamed
Intramedullary Nailing for the Treatment of Closed
Tibial Fractures Orthopedics, April 2014 - Volume 37 -
Issue 4: e332-e338.

Bhandari M, Guyatt G, Tornetta P III,
Randomized
intramedullary nailing of tibial shaft fractures. J Bone
Joint Surg Am. 2008; 90(12):2567-2578.

Zelle BA, Gruen GS, Klatt B, Haemmerle MJ,
Rosenblum WJ, Prayson MJ. Exchange reamed nailing
for aseptic nonunion of the tibia.J Trauma. 2004;
57:1053-1059.

intramedullary reaming: microsphere

et al

trial of reamed and unreamed

. Finkemeier CG, Schmidt AH, Kyle RF, Templeman

DC, Varecka TF. A prospective, randomized study of
intramedullary nails inserted with and without reaming
for the treatment of open and closed fractures of the
tibial shaft. J Orthop Trauma. 2000; 14: 187—193.

. Forster MC, Bruce AS, Aster AS. Should the tibia be

reamed when nailing?/njury. 2005; 36:439—444.

. Court-Brown CM, Will E, Christie J, Mc-Queen MM.

Reamed or unreamed nailing for closed tibial fractures:
a prospective study in Tscherne Cl1 fractures. J Bone
Joint Surg Br. 1996; 78:580-583.

. Blachut PA, O’Brien PJ, Meek RN, Broekhuyse HM.

Interlocking intramedullary nailing with and without
reaming for the treatment of closed fractures of the
tibial shaft: a prospective, randomized study..J Bone
Joint Surg Am. 1997; 79(5):640—646.

www.ssjournals.com


http://www.healio.com/orthopedics/journals/ortho/2014-4-37-4
http://www.healio.com/orthopedics/journals/ortho/2014-4-37-4

