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Abstract

The option to treat tibial shaft fractures with either reamed or unreamed
intramedullary nailing. The aim of this study was to compare the reamed vs
unreamed intramedullary nailing for tibial shaft fracture among 40 patients
admitted in Mahatma Gandhi Medical College & Hospital, Jaipur during the
study period of 18 months with satisfying the following inclusion & exclusion
criteria were included in this study. All patients were enrolled in this study and
allocated into two groups. Group A (n=23) allocated to the reamed nailing and
Patients in Group B (n=17) allocated to the unreamed nailing. All patients
received postoperative care according to the same protocol. The mean age of
patients in reamed and undreamed intramedullary nailing group was
42.65+17.010 and 46.53+18.527 (P>0.05). Included patients were
predominantly male category and involved in related accidents. Mode of injury
is highly associated with road traffic accident which accounts for about 55%
(P>0.05). According to the johner Wrus criteria, there were 18 patients had
excellent to good outcome in ureamed group and 10 patients in reamed group.
No complications were found in majority of the cases. The present study showed
that most of the patients exhibited excellent functional and radiological results
according to Johner-Wruhs, Lysholm and LEFS criteria, respectively, after
treatment with reamed and unreamed nailing procedure.

INTRODUCTION and

external  fixation.’81 ~ Among  them,
intramedullary nail fixation has shown to be an

Fractures of long bones constitute the majority of
emergency operating room procedures in most
trauma centers. Tibial fractures are the most common
long bone fractures. With increasing numbers of
vehicles on the roads in India, complex trauma cases
caused by traffic accidents have increased
progressively. Tibia is one of the most common
bones to sustain open injury. Because of its
subcutaneous position, fractures of the tibia more
commonly result in an open fracture than any other
long bone. Indirect injuries are usually low energy
and the open fracture occurs from within. Direct
injury is usually high energy and result in open
fracture.[*? The National, Center for Health Statistics
has reported an annual incidence of 492,000 fractures
of the tibia and fibula in the United States.[!

The aims of treatment for tibial shaft fractures are re-
establishing pre-injury anatomy and function with
lower complication rates.[l Evidence favors the use
of intramedullary nails to stabilize diaphyseal
fractures of the tibia.>¢! Several methods have been
used for treatment of fracture, including compression
plating, reamed or unreamed intramedullary nailing

effective method for treating both open and closed
tibial fractures.[***) However, the choice between two
alternative intramedullary nailing approaches,
reamed or unreamed, is an ongoing controversy.
Reamed intramedullary nailing has the advantage of
providing optimal biomechanical stability; however,
reaming of the medullary canal may also lead to
endosteal blood flow damage, bone necrosis,
compartment  syndrome and infection.[*23]
Unreamed nailing preserves the endosteal blood
supply and may therefore improve fracture-healing
and decrease the risk of infection.[®44]

A number of prospective, randomized controlled
trials have compared the effects of reamed and
unreamed intramedullary nailing of lower extremity
fractures. Meta-analyses of these trials have
suggested large reductions in the risk of nonunion, or
failure of the fracture to heal, in association with the
use of reamed intramedullary nailing (relative risk,
0.44; 95% confidence interval, 0.21 to 0.93).[6:9.15.18]
Nevertheless, methodological limitations, including
lack of concealment, blinding, and standardization of
care, have left the efficacy of reamed intramedullary
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nailing uncertain. This study was designed to

compare the effects of reamed and unreamed

intramedullary nailing approaches. To overcome the

limitations of previous studies, the design involved

concealed  central randomization, blinded

adjudication of outcomes (i.e., independent

committee review of all primary outcome events),

and disallowing reoperation before six months.

Objectives

1. To assess the effects of fixation of tibial shaft
fracture with reamed intramedullary nailing.

2. To assess the effects of fixation of tibial shaft
fracture with unreamed intramedullary nailing.

3. To assess the functional and radiological
outcomes after 6 months follow-up.

MATERIALS AND METHODS

A prospective comparative study carried out the
effects of fixation of tibial shaft fracture with reamed
and unreamed intramedullary nailing among 40
patients admitted in Mahatma Gandhi Medical
College & Hospital, Jaipur during the study period of
18 months with satisfying the following inclusion &
exclusion criteria were included in this study.

Approval from the hospital ethics committee was

obtained before the investigation was begun, and the

patients gave informed consent before they were
entered into the study. All patients were enrolled in

this study and allocated into two groups. Group A

(n=23) allocated to the reamed nailing and Patients in

Group B (n=17) allocated to the unreamed nailing.

Operative Protocol

« X ray of the injured leg in AP & Lateral views
were taken.

» The fracture tendency for valgus or varus and
antecurvatum or recurvatum deformity was
noted.

» The angle of mal-alignment was measured.

« fracture was classified according to AO and
Gustilo-Anderson Classification

» Fracture location from the proximal or distal
articular surface was measured.

» The length of fracture was also measured.

* The diameters of medullary canal at isthmus and
at the level of fracture were measured.

 Patients with a bilateral fracture were assigned the
same treatment for both fractures.

+ Patients were allocated to fracture fixation with
an intramedullary nail following reaming of the
intramedullary canal (the reamed nailing group)
or with an intramedullary nail without prior
reaming (the undreamed nailing group).

All patients received postoperative care according to

the same protocol. The study investigators

hypothesized that the benefits of reamed nailing
suggested by the previous literature may have been
due to a lower threshold for early reoperation in
patients managed with unreamed nailing. We
therefore disallowed reoperations within the first six
months following surgery. Exceptions to the six-
month rule included reoperations performed because

of infections, fracture gaps, nail breakage, bone loss,
or malalignment. Patients, outcome assessors, and
data analysts were blinded to treatment allocation.
Management and Follow-up: All patients (>18 year
age) presenting with Tibia shaft fracture were
randomized for the study by chit in box method. X
ray Leg (AP, Lateral) was taken along with routine
preoperative blood investigations. GT slab was
applied before surgery.

Marking the incision site  Awl used to make entry Rimming done

size. Proxim:

Statistical Analysis: All the demographic details,
base line data and postoperative data were recorded
in the case report form over the course of the study.
The Categorical data was presented as numbers
(percent) and were compared among groups using
Chi square test. The quantitative data was presented
as mean and standard deviation and were compared
by student’s t-test. Probability was considered to be
significant if less than 0.05. The statistical analysis
was done using SPSS (Statistical Package for Social
Sciences) Version 22.0 statistical Analysis Software.

RESULTS

Of the 40 patients who were screened for eligibility
in the study during the study period and were
included in the analysis. Included patients were
predominantly male category and involved in related
accidents. The mean age of patients in reamed and
undreamed intramedullary nailing group was
42.65+17.010 and 46.53+18.527 (P>0.05). Mode of
injury is highly associated with road traffic accident
which accounts for about 55% (P>0.05). 60% of the
patients sustained injury on the left side and 40% on
the right side, however, there was left sided
predominance compared to the right side (P>0.05).
Closed fracture was represented 60% of the total and
remaining 40% of the open fracture (P>0.05). AO
classification of both the groups had similar
incidences (P>0.05). The mean knee Rom score was
127.8348.233 in reamed and 127.06%£8.671 in
unreamed group (P>0.05). Mean Lysholm score was
90.5746.352 in reamed and 88.35+9.611 in unreamed
group (P>0.05). Mean LEFS score was 70.70+6.799
in reamed and 67.59+11.544 in unreamed group
(P>0.05). Average time of union in our study was
5.28 months in reamed and 4.94 in unreamed group
(P>0.05).

According to the johner Wrus criteria, out of 23
patients in reamed group, there were 10 excellent, 8
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good, 5 fair and 0 poor outcomes while in ureamed
group, there were 5 excellent, 5 good, 5 fair and 2
poor outcomes (P>0.05) [Table 1]. In this study, no

complications was found in majority of the cases. The
cases with infection also had stiffness of the knee
joint (P>0.05) [Table 2].

Table 1: Johner Wrus classification of both the groups.

JOHNER WRUS Total P value
Excellent Good Fair Poor
Group Reamed 10 8 5 0 23 0.316 (NS)
Unreamed 5 5 5 2 17
Total 15 13 10 2 40
Table 2: Complications of both the groups
Complication Total P value
No complication Infection Knee Knee stiffness &
stiffness Avrtheritis
Group Reamed 20 1 2 0 23 0.411
Unreamed 15 1 0 1 17 (NS)
Total 35 2 2 1 40
DISCUSSION Functional status: In our study of 40 patients, both

Aim of study is to assess the effects of fixation of
tibial shaft fracture with reamed and undreamed
intramedullary nailing in 40 cases. The analysis of the
results was made in terms of - age of the patient, sex
distribution, mode of injury, side of fracture, injury
criteria, functional and radiological outcome and
complications. Tibial shaft fractures are more
commonly seen in the active productive age group
(20 to 30 years) due to high-energy trauma.

In our series majority of the patients were Males. This
can be attributed to more involvement in RTA. The
significance of tibial shaft fracture-related sex
distribution was not available to comment on them.
The highest number of patients belonged to the 20-30
year-old age group, followed by the 30-40 year-old
age group. The mean age of patients in reamed and
undreamed intramedullary nailing group was
42.65+17.010 and 46.53+18.527. These findings
correlate with those of Khan et al,*! Salem, '8 Pratap
et al,l% Uikey et al,?% and Vignesh et al.? The
male/female ratio was 4:1, which is similar to that
observed by Vignesh et al 1 Zhang et al,[?? Uikey et
al,% Lin and Hou,?3 Salem,* Court-Brown et al,
and Prakash et al.[?42%]

In this study mode of injury is highly associated with
road traffic accident (RTA) which accounts for about
55%. The present study found that RTA was the most
common cause of tibial bone fracture. A similar
finding was also observed by Prakash et al,?! Court-
Brown et al,'> Pratap et al,*! Uikey et al,? Vignesh
et al,?Y and Zhang et al.[?2l There were 60% cases
with left side involvement and 40% cases with right
side involvement. In study done by Choudhary et al,
there were 30 male and 8 females. Pratap et al,[**]
reported 55% left sided cases and 45% right sided.
Uikey et al,?@ also reported 60% cases with left side
involvement and 40% cases with right side
involvement. Closed fracture was represented 60% of
the total and remaining 40% of the open fracture.
Choudhary et al,?] there were 6 open fractures out of
20 in the reamed group and 3 open fractures out of 18
cases in the unreamed group.

groups had comparable functional outcomes at 12
months follow-up with the reamed group non
significantly better than the undreamed group. Mean
Lysholm score in the reamed patients was 90.57 and
in the unreamed group was 88.35, while mean LEFS
score in reamed group was 70.7 and in unreamed
group was 67.59. Prakash et al.25 reported mean
Lysholm score of 91.5 in the reamed group and 90.1
in the unreamed group, while mean LEFS score were
71.4 and 69.2 in the reamed and unreamed group
respectively.

In our study, according to the Johner Wrus criteria,
out of 23 patients in reamed group, there were 10
excellent, 8 good, 5 fair and 0 poor outcomes while
in ureamed group, there were 5 excellent, 5 good, 5
fair and 2 poor outcomes. Choudhary et al,[?8l
reported 80% excellent, 10% fair and 10% poor
results in the reamed group and 72% excellent, 11%
fair and 5% poor results in the unreamed group based
on the Johner Wrus criteria.

Time of union: Average time of union in our study
was 5.28 months in reamed and 4.94 in unreamed
group. Trlica et al,?” reported similar results in both
group with mean time of 17.92 weeks in the reamed
group and 18.12 weeks in the undreamed group.
Chaudhary et al,?] reported slight difference in time
for fracture union; average time of union in reamed
group was 20.5 weeks and in undreamed group was
22.5 weeks. In a study done by Gaebler C et al
2011,1%81 average time taken for union was 19 weeks
and 17 weeks in the unreamed and reamed group
respectively.

Complications: Our study of 40 patients reported two
cases of knee stiffness and one case of infection
among 23 cases of reamed group and one case each
of knee stiffness, arthritis and infection among 17
patients of unreamed group. Choudhary et al,?®! had
one case each of non-union, superficial infection,
screw breakage, knee stiffness, ankle stiffness and
knee pain out of 20 patients in the reamed group,
while there was two cases of ankle stiffness and one
case each of rotational deformity, knee stiffness and
knee pain in 18 patients in the unreamed group.
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Gaebler et al,?8 2011 reported 4 cases of infection
among unreamed patients and 5 cases among reamed
group.

The present study has some limitations, including the
relatively smaller sample size and brief follow-up
period. Moreover, various potential factors that
influence the functional and radiological outcomes of
tibial shaft fractures, including sedentary lifestyle,
occupation, smoking, alcohol consumption, diabetes
mellitus, and chronic drug intake (e.g., NSAIDS
[non-steroidal  anti-inflammatory  drugs] and
steroids), were not investigated.

CONCLUSION

The present study showed that most of the patients
exhibited excellent functional and radiological
results according to Johner-Wruhs, Lysholm and
LEFS criteria, respectively, after treatment with
reamed and unreamed nailing procedure. The use of
both nailing variations to treat compound tibial
fractures was associated with a low risk of deep
wound infections and stiffness of knee joint. We
found no significant differences in the outcomes of
treatment of tibial fractures by reamed and unreamed
intra-medullary nailing.

REFERENCES

1. 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 in patients. Acta Orthop. 2008;79:526-533.

2. Court-Brown CM, Caesar B. Epidemiology of adult fractures:
a review. Injury. 2006;37:691-697. 0

3. Russell TA. Fractures of the tibial diaphysis. In: Levine AM,
ed. Orthopaedic knowledge update: trauma. Vol 1. Rosemont
IL: American Academy of Orthopaedic Surgeons; 1996. p
171-9.

4. Bhandari M, Guyatt G, Tornetta P Ill, et al. Randomized trial
of reamed and undreamed intramedullary nailing of tibial shaft
fractures. J Bone Joint Surg Am. 2008; 90:25672578.

5. Bhandari M, Guyatt GH, Swiontkowski MF, Schemitsch EH.
Treatment of open fractures of the shaft of the tibia. J Bone
Joint Surg Br. 2001;83: 62-8.

6. Bhandari M, Guyatt GH, Tong D, Adili A, Shaughnessy SG.
Reamed versus nonreamed intramedullary nailing of lower
extremity long bone fractures: a systematic overview and
meta-analysis. J Orthop Trauma. 2000;14:2-9.

7. Kintscher G. Intramedullary nailing of comminuted fractures
[in German]. Langenbecks Arch Chir. 1968;322:1063-1069.

8. 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.

9. Forster MC, Bruce AS, Aster AS. Should the tibia be reamed
when nailing? Injury. 2005;36:439-444.

10. Larsen LB, Madsen JE, Hginess PR, @vre S. Should insertion
of intramedullary nails for Anglen JO, Blue JM. A comparison

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

of reamed and unreamed nailing of the tibia. J Trauma. 1995;
39:351-355.

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.

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.

Ochsner PE, Baumgart F, Kohler G. Heat induced segmental
necrosis after reaming of one humeral and two tibial fractures
with a narrow medullary canal Injury. 1998;29, suppl: B1-
B10.

Fairbank AC, Thomas D, Cunningham B, Curtis M, Jinnah
RH. Stability of reamed and unreamed intramedullary tibial
nails: a biomechanical study. Injury. 1995;26:483-5.
Littenberg B, Weinstein LP, McCarren M, Mead T,
Swiontkowski MF, Rudicel SA, Heck D. Closed fractures of
the tibial shaft. A meta-analysis of three methods of treatment.
J Bone Joint Surg Am. 1998;80:174-83.

Coles CP, Gross M. Closed tibial shaft fractures: management
and treatment complications. A review of the prospective
literature. Can J Surg. 2000;43:256-62.

Khan I, Javed S, Khan GN, Aziz A: Outcome of
intramedullary interlocking SIGN nail in tibial diaphyseal
fracture. J Coll Physicians Surg Pak. 2013, 23:203-7.

Salem KH: Critical analysis of tibial fracture healing
following unreamed nailing. Int Orthop. 2012, 36:1471-7.
Pratap B, Gaur A, Joshi V: Functional outcome of antibiotic
coated interlocking intramedullary nail in open tibia
diaphyseal fracture. Int J Orthop Sci. 2019, 5:803-7.

Uikey S, Oddam VK, Verma R: To study the clinical,
radiological and functional outcome of antibiotic mixed
cement coated nails in infected long bone diaphyseal fractures.
Surg Update: Int J Surg Orthopedics. 2017, 3:169-74.
Vignesh S, Ghai A: A study on the outcome of antibiotic
eluting intramedullary interlocking nails in the primary
fixation of Gustilo and Anderson grades Il and IlIIA open
fractures of Tibia. J Orthop Case Rep. 2020, 10:65-70.

Zhang S, Wu X, Liu L, Wang C: Removal of interlocking
intramedullary nail for relieve of knee pain after tibial fracture
repair. J Orthop Surg (Hong Kong). 2017,
25:2309499016684748.

Lin J, Hou SM: Unreamed locked tight-fitting nailing for acute
tibial fractures. J Orthop Trauma. 2001, 15:40-6.
Court-Brown CM, Bugler KE, Clement ND, Duckworth AD,
McQueen MM: The epidemiology of open fractures in adults.
A 15-year review. Injury. 2012, 43:891-7.

Prakash P, Kumar D, Kumar S, Rajput AK: The prophylactic
use of antibiotic coated intramedullary nail in treatment of
open tibia fractures. Indian J Orthop Surg. 2020, 6:85-9.
Choudary D, Kanthimathi B. A prospective comparative study
of reamed vs. unreamed nailing in fractures Shaft of Tibia.
Malaysian orthopaedic journal. 2012 Nov;6(3):21.

Trlica J, Ko¢i J, Lochman P, gmejkal K, Frank M, Holecek T,
Hasenohrlova L, Zahradnicek J, Folvarsky J, Zvak I, Dédek T.
Reamed versus unreamed nail in the treatment of tibia shaft
fractures. European Journal of Trauma and Emergency
Surgery. 2014 Aug;40(4):489-93.

Gaebler C, McQueen MM, Vécsei V, Court-Brown CM.
Reamed versus minimally reamed nailing: a prospectively
randomised study of 100 patients with closed fractures of the
tibia. Injury. 2011 Sep 1;42:S17-21.

702

International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (O): 2687-5365; ISSN (P): 2753-6556



