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1 Introduction

La technique de référence d’enclouage centromédullaire des fractures de la diaphyse
humérale, décrite par Schellmann(l), nécessite un verrouillage bipolaire pour juguler les
contraintes en rotation et permettre la consolidation osseuse. Néanmoins, les difficultés
techniques(2) du verrouillage distal entrainent une augmentation de la iatrogénie : la durée
d’intervention chirurgicale, la durée de scopie per-opératoire(3) responsable d’une exposition
supplémentaire aux radiations pour le patient et 1’équipe chirurgicale, ainsi que le nombre
d’incisions exposant aux risques vasculonerveux(4—-7). Meyrueis a montré en 2004(8) qu’une
« instabilité modérée » du foyer favorise la consolidation pendant environ 6 semaines suivant

la fracture.

Face aux inconvenients du verrouillage distal et en suivant le principe d’instabilité de
Meyrueis, les fractures diaphysaires d’humérus chez les patients jeunes opérés dans notre
institution, ont bénéficié d’un enclouage sans verrouillage distal ; la stabilité étant assurée par

les frottements endomédullaires.

Devant des premiers résultats encourageant, nous avons émis 1’hypothése que 1’enclouage

sans verrouillage distal pouvait étre indiqué pour I’ensemble de la population.

L’objectif de cette étude était de démontrer qu’il n’y avait pas de différence en termes de
consolidation et/ou de résultat fonctionnel entre les deux groupes d’enclouage : avec ou sans

verrouillage distal.
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2 Materials and methods

2.1 Study design

We carried out a retrospective analysis of a consecutive non-selected series of all humeral
shaft fractures treated with IMN in our department from January 1, 2009 to September 31,
2016. During this period, 161 patients were treated for humeral shaft fractures. Inclusion
criteria were all patients >18years old with a humeral shaft fracture (all types), between
January 1% 2009 and September 31 2016, treated first by IMN. The following exclusion
criteria were applied: follow-up under 6 months, pathological fractures, short IMN, IMN
without interlocking, and other first treatments (functional bracing, plate and stable elastic
intramedullary nailing). Diaphyseal humeral fractures were defined according to the AO/OTA
classification as occurring below the surgical neck proximally and above the supracondylar
ridge distally. All fractures were classified using the AO/OTA classification system(9). A
total of 120 patients with 121 fractures met the inclusion criteria: 74 in the WDI group and 47

in the DI group. Characteristics of the included patients are summarized in Table I.

2.2 Interventions

Patients were positioned supine with 30° of inclination and a small cushion placed under the
medial scapular area. General anaesthesia was administered. The incision was made,
beginning at the anterior tip of the acromion. The deltoid was split, separating its anterior and
middle thirds from the acromion. An incision was made on the supraspinatus tendon in the
line with muscle fiber orientation, medial to the greater tuberosity. The medullary canal was
opened with an awl. The entry point was made under fluoroscopy control. After manual
reduction and adequate measurements had been made using fluoroscopy, a solid humeral nail

(Multiloc, T2, Versa and Trigen) was inserted. Nails could be inserted with or without
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reaming; reaming was performed if there was uncertainty about whether a nail could be
inserted easily without reaming. Then, locking screws were inserted; from the anterior to the
posterior for distal locking, using fluoroscopy control. The distraction at the fracture site
could be prevented during antegrade nailing by pushing or thumping the elbow after proximal

locking. And finally, the rotator cuff tendon and deltoid were carefully repaired.

2.3 Outcomes

Three analyses were carried out in this population according to the subgroup (Fig. 1). The
primary outcome was the consolidation at 6 months assessed on all X-rays available (n = 106)
(Fig. 1). Consolidation was defined by the presence of a callus bridging at least three of four
cortices. Nonunion was defined as failure of radiological union at six months. The second
criterion was the final clinical outcome, after at least 6 months of follow-up, using usual
scores for the shoulder (Constant(10), Subjective Shoulder Value (SSV)) and the elbow
(Mayo Elbow Performance Score (MEPS)(11), Subjective Elbow Value (SEV)). On follow-
up, all available patients (n=37 in the WDI group and 26 in the DI group) (Fig. 1) were
examined concerning pain (VAS), elbow (MEPS, SEV) and shoulder function (SSV,
Constant) and satisfaction. Studies(12,13) have validated SSV and SEV to assess shoulder
and elbow function, respectively. This is why patients who could not attend these
examinations, (n=18 in WDI group and 15 in DI group) (Fig. 1) were interviewed by phone to
collect VAS, SSV, SEV and satisfaction. We also checked the correlation between
SSV/Constant and SEV/MEPS scores with Pearson’s correlation coefficient, to validate our
telephone interview results. Additional analyses including hospitalization duration, operating
time, fluoroscopy time, immobilization duration, and complications were done. All patients’

files were searched for fluoroscopy time and the time, when available, was noted.
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2.4 Statistical analysis

Descriptive statistics were reported as means (standard deviations) for continuous variables
and numbers (percentages) for discrete variables. A Mann-Whitney U test was used to
analyze clinical outcomes (VAS, SSV, Constant absolute and relative, SEV, MEPS). A Welsh
two sample t-test was used to analyze age, BMI immobilization duration, operative time and
fluoroscopy time. A Pearson's Chi-squared test was used to analyzed gender, comorbidities,
affected side and fracture type, and a Fisher’s exact test was used to compare patient
lateralization, open or closed fractures, fracture localization and consolidation. Finally,
Pearson’s correlation test was used to correlate SSV/SEV and CSS/MEPS.

P<.05 was considered statistically significant.
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3 Results

3.1 Baseline data

Patients stayed in hospital for an average of 8.74 + 9.94 days (range: 1-57 days). The mean
time between the fracture and the surgical treatment was 1.93 + 2.87 days, varying from 0 to
18 days in both groups. 53 patients had associated lesions including 18 head traumas. There
were 11 nerve palsies (10 radial palsies and 1 brachial plexus), including 4 postoperative
palsies (2 per group), and all of the radial palsies resolved spontaneously. Other baseline data
are summarized in Table II. No differences were detected between the groups regarding age,
sex, BMI, trauma mechanism, AO classification, open or closed fractures, associated lesions,

laterality and radial nerve palsies.

3.2 Outcomes

3.2.1 Primary outcome

The analysis of 106 X-rays (Fig. 1) showed no significant difference between the two groups
concerning fracture union. X-rays are presented in Fig.2 and Fig.3 in order to show the
consolidation without distal interlocking. Consolidation at 6 months was 89.06% for the WDI
group and 83.33% for the DI group (p=0.5081, Fisher’s Exact Test). At the last follow-up,
consolidation was 93.75% for the WDI group and 95.24% for the DI group (p=0.6462,
Fisher’s Exact Test) (Fig. 4). Thus, 6 nonunions were highlighted, with equal distribution
between the WDI (n=4) and DI (n=2) group. All nonunions were eutrophic (n=5) or atrophic
(n=1), with all eutrophic nonunions in the WDI group. The results are summarized in Table
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3.2.2 Secondary outcomes

3.2.2.1 Clinical outcomes

98 patients were either examined or interviewed by telephone, with 56 in the WDI group and
42 in the DI group. 1 patient in each group was paralysed and could not be examined; they
were thus excluded for the clinical results. 63 were examined and 33 interviewed (Fig. 1). The
mean follow-up time was 32.21 + 21.88 months (range, 6-87 months). After at least six
months of follow-up, patients in the WDI group showed no difference in any scores compared
with the DI group (Fig. 5). Pain was similar in both groups with VAS scores at 2.20 £ 2.10 in
the WDI group and 1.68 + 1.99 in the DI group (p=0.1541, Mann-Whitney-Wilcoxon Test).
All clinical results are summarized in Table V. This study highlighted a very high correlation
(>0.8) between SEV and MEPS (r=0.92, p<2.2e-16, Pearson’s correlation test), and a high
correlation (0.5<r<0.8) between SSV and CSSabs (r=0.72, p=1.87e-11, Pearson’s correlation

test) or SSV and CSSrel (r=0.62, p=7.38e-08, Pearson’s correlation test) (Fig. 6).

3.2.2.2 Operative time and fluoroscopy use

There was a significant difference between the 2 groups for the total surgical time, collected
for all patients, with a mean of 63.09 = 21.30 minutes for the WDI group and 87.96 + 30.11
minutes for the DI group (p=4.76e-06, Welsh test) (Fig. 5). In the same way, there was also a
significant difference for fluoroscopy time during surgery, collected for 74 of all procedures
(Fig.1), with a mean of 59.06 + 30.30 seconds for the WDI group and 100.36 + 48.98 seconds

for the DI group (p=4.17e-05, Welsh test). The results are summarized in Table I1I.
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4 Discussion

No previous study has compared IMN with and without distal interlocking for humeral shaft
fractures. This study showed no differences between IMN with proximal interlocking alone
and IMN with bipolar interlocking for bone union, shoulder function, elbow function and
pain. Outcomes were good to excellent in 80.00% and 82.93% of the WDI and DI groups,
respectively (Fig. 5). Nevertheless, 6 patients (5.66%) had nonunion (4 in WDI and 2 in DI) at
the last follow-up. Among these, 1 patient died, 1 old patient did not want new surgery, 1
patient was followed in another department and had not yet undergone surgery and 3 had new
surgeries (PRP injection). There were not enough patients to draw any statistically valid
conclusions about predictive factors for non-union. However, middle third and transversal
fractures seemed to be predictive factors as these were present in 83.33% and 50% of
nonunions, respectively. On the other hand, this study showed a significant difference for two
operating parameters: operating time and fluoroscopy time. These results seem to be reliable
as there were no differences between the two groups, or between subgroups, concerning

populations and fractures.

The limitations of this study are commensurate with those inherent to any retrospective study
and include the lack of randomization of treatment modalities. There was potential bias in the
selection of patients for interlocking procedures or not, and memory bias for the duration of
immobilization, for instance. In addition, the time between X-rays varied among patients, as
some patients had no control X-rays between the post-operative X-ray and the X-ray at the
last follow-up. This is why the mean time to consolidation could not be assessed, but we
could assess the consolidation rate at 6 months (criterion for nonunion) and at the last follow-
up. Therefore, the consolidation time is probably overestimated (Fig. 4). On the assumption

that consolidation is no longer possible after the 6th month, the absence of radiological
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consolidation beyond 6 months can be regarded as nonunion. In the same way, any
radiographic image done after 6 months and showing consolidation can be regarded as
consolidation before 6 months. By taking this interpretation into account, consolidation at 6
months can be extrapolated to 93.75% for the WDI group and 95.24% for the DI group (Fig.

4).

For this study, it was necessary to create subgroups to assess consolidation, clinical results,
and radiation time. Consequently, fewer patients were considered in each subgroup. Radiation
time was searched for in every patient’s record but not all records contained radiation reports.
Moreover, when a patient had several procedures involving fluoroscopy during surgery,
fluoroscopy time had to be excluded. Calculation of the Constant score and MEPS score
required the examination of patients, which was not possible when the patient was unavailable
(living far away, deceased, refusal), and is why the SSV and SEV were used for all patients

contacted by telephone.

Gilbart(12) and Schneeberger(13), respectively, showed a very high correlation (r = 0.80)
between the SSV and the Constant score, and a high correlation (r = 0.67) between the SEV
and MEPS. In this study, a high correlation (r = 0.72 and 0.62) was found between the SSV
and CSSabs and CSSrel, respectively, and a very high correlation (r = 0.92) was found
between the SEV and MEPS (Fig. 6). These correlations allowed us to extrapolate clinical
results for all patients, even those who had the SSV and SEV but not the CSS or MEPS. It

therefore increased the number of patients included for the clinical results.

Shoulder stiffness is a significant problem in antegrade nailing(14-20), which can be
minimized if care is taken to prevent proximal protrusion of the nail and to repair the rotator
cuff properly. As the nailing technique is the same for isolated proximal locking and bipolar
locking, it was logical to obtain equivalent clinical outcomes in this study. In addition, the

clinical results concerning the Constant score were similar to those reported by Gaullier et al.
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in 1999(21) or Cuny et al. in 2007(22). However, as the subjective SSV and SEV scores have
not yet been assessed after humerus nailing, our results cannot be compared with the
literature. Locking the nails exposes patients to a risk of neurovascular damage, as reported by
Lefevre et al.(6) or Bono et al.(5). Proximal locking can damage the axillary nerve and the
tendon of the long head of the biceps. Similarly, numerous studies(4,6,7,23) have shown the
risks concerning the brachial artery and the radial, median and ulnar nerves associated with
distal lateromedial locking; or concerning the musculocutaneous nerve during anteroposterior
locking. In our series, there were no such complications in either group. Nonetheless, the use
of isolated proximal locking avoids these risks. The use of nailing without locking goes back
to the basic principles of nailing described in 1945 by Kuntscher(24). This approach was then
developed, notably by Klemm and Schellmann(1), with the introduction of locking to counter
rotation forces.
Only three recent studies have reported nailing with isolated proximal locking. Cuny et al.(22)
were the first to describe the use of nailing without distal locking in their study comparing
three types of distal locking for their Telegraph nail (Static, dynamic, without locking). They
concluded that nailing with dynamic locking was better than nailing with isolated proximal
locking, which in turn was better than bipolar locking. These conclusions seem to be in
keeping with our results. In 2013, Tyllianakis(2) studied a cohort of 64 patients with isolated
proximal locking and concluded that this technique, even though in contradiction with
biomechanical studies, gave good results for consolidation. The findings from our
comparative study are in line with those of the Tyllianakis study. In a case report in 2015(25)
Inal et al. described good results and concluded that this technique could be used in
appropriate cases. This study showed an average rate of consolidation of 94.34% (93.75% for
the WDI group and 95.24% for the DI group), which is similar to rates in the literature.

Indeed, in the literature(2,20-23,26-38), the bone union rate for IMN ranges from 82.6% for
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Passuti et al. in 2004(33) to 100% for Kempf et al. in 1994(39) or Osman et al. in 1998(32).
The mean time to consolidation of 16 weeks found in this retrospective study, even though
overestimated, is in keeping with published studies in which times range from around 8 weeks
for Hall(30), Coudane(40) and Osman(32), to 20 weeks for Taglang(38). Unlike other
studies(22,27,41-44), which reported that insufficient or absent distal locking was a risk
factor for nonunion, our comparative study found no significant difference between the WDI
and DI groups. In this study, there were six cases of nonunion (5.66% of fractures), which is
too few to draw any significant conclusions. In 2004, the Passuti symposium(33) found that
an age between 15 and 35 years was a risk factor for nonunion. In our study, the mean age of
patients with nonunion was 41 years. Among these, three patients were between 15 and 35
years old and the three others were aged 52, 64 and 72 years. Several studies have reported
that smoking(33,41,44), transversal fractures(44-47) or fractures in the middle third(44,48)
were risk factors for nonunion. In our study, these factors were present in 50%, 50% and
83.3% of nonunions, respectively, which seems to corroborate data in the literature. Other
factors described in the literature(8,37,41,44,45,48,49) such as open fractures, obesity,
diabetes, alcohol abuse, comminution or distraction of the fracture were not found in this
study. This finding needs to be interpreted with caution given the small number of nonunions

and the low statistical value of these parameters.

The surgery time for bipolar locking found in this study (87min) was similar to that in the rare

data in the literature, ranging from 59(29) to 85min(36).

No studies have investigated the dose of radiation delivered to patients during intramedullary
nailing of the humerus, and in particular for distal locking. Concerning this parameter, our
study provided a strong argument in favour of nailing without distal locking as it led to a

significant reduction of exposure to radiation for both the patient and the surgical team.
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5 Conclusion

La neutralisation des contraintes en rotation par verrouillage bipolaire des clous
centromédullaires, décrit en 1972 par KLEMM et SCHELLMANN, n’a été remis en cause
que de maniere marginale. En se basant sur des études biomécaniques et radio-cliniques, le
verrouillage bipolaire est considéré comme indispensable au contréle rotatoire et a la bonne

consolidation osseuse des fractures de la diaphyse humérale.

Notre étude démontre que le verrouillage proximal isolé, dans 1’enclouage centromédullaire
huméral, donne des résultats similaires en termes de consolidation et de résultats fonctionnels

par rapport a la technique de référence, le verrouillage bipolaire.

La suppression du verrouillage distal permet d’éliminer les risques vasculonerveux qui y sont
liés, tout en diminuant significativement la durée d’intervention chirurgicale et la durée
d’exposition aux radiations iatrogénes des amplificateurs de brillance. En pratique clinique, le

verrouillage proximal exclusif diminue les risques autant pour le patient que pour 1’opérateur.

A la lumiére de cette étude, le rapport bénéfice-risque du verrouillage proximal isolé apparait
favorable, le verrouillage bipolaire ne semble donc pas recommandé. Et ce, quels que soient la
localisation, le type, ou le degré de comminution des fractures de diaphyse humérale non

pathologiques.
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7 Tables

Table I Patients’ characteristics

Total WDI Group DI Group P value
Number of fractures 121 74 47
Age at surgery (mean £ SD), years 55.14 £21.00 53.61+20.29 57.55+22.07 0.3255
Gender, n (%)
Male 60 (49.59%) 40 (54.05%) 20 (42.55%)  0.2175
Female 61 (50.41%) 34 (45.95%) 27 (57.45%)
Lateralization, n (%)
Right-handed 88 (88%) 52(92.86%)  36(81.82%) 0.2641
Left-handed 7 (7%) 2(3.57%) 5(11.36%) '
Ambidextrous 5 (5%) 2(3.57%) 3(6.82%)
Body Mass Index (Mean + SD) 25.84+507 2549+507 26.39+5.08 0.3479
Accident at work, n (%) 14 (12.17%) 9 (13.24%) 5 (10.63%) 0.6754
Trauma mechanism, n (%)
Traffic accident 36 (29.75%)  25(33.78%) 11 (23.40%)
Fall 70 (57.85%) 40 (54.05%) 30 (63.83%)
Fall from height 5 (4.13%) 1 (1.35%) 4 (8.51%)
Sports 7 (5.79%) 5 (6.76%) 2 (4.26%)
Others 3 (2.48%) 3 (4.05%) 0
Comorbidities
Smoking, n (%) 56 (53.84%) 28 (47.46%)  28(62.22%) 0.1345
Corticoids, n (%) 0 0 0 NA
Alcohol, n (%) 26 (25.24%) 12 (20.34%) 14 (31.81%)  0.2015
Diabetic, n (%) 11 (10.57%) 9 (15.00%) 2 (4.54%) 0.1106
ASA PS Classification 1.81+£0.71 1.78 £0.70 1.85+0.73 0.6228
(Mean + SD)
Mortality 14 (11.57%) 11 (14.86%) 3 (6.38%)

Continuous data are given as mean + standard deviation or number of fractures (%)
WDI, Without Distal Interlocking; DI, Distal Interlocking; SD, Standard Deviation; n,

number; ASA PS Classification, American Society of Anesthesiologists Physical Status

Classification.
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Table Il Baseline characteristics

Total WDI Group DI Group P value
Side affected, n (%)
Right 47 (38.84%) 23 (31.08%) 24 (51.06%) 0.0279
Left 74 (61.16%) 51 (68.92%) 23 (48.94%)
Dominant 38 (38%) 18(32.14%) 20(45.45%) 0.2486
Radial palsy, n (%)
Preoperative 6 (4.96%) 2 (2.70%) 4 (8.51%)
Postoperative 10 (8.26%) 4 (5.41%) 6 (12.77%) NA
Spontaneous recovery 10 (100%) 4 (100%) 6 (100%)
Fractures, n (%)
Open 9 (7.44%) 8 (10.81%) 1(2.13%) 0.1513
Closed 112 (92.56%) 66 (89.19%) 46 (97.87%)
AO classification, n (%)
Type A 61 (50.41%) 41 (55.41%) 20 (42.55%) 0.2697
Type B 28 (23.14%) 17 (22.97%) 11 (23.40%)
Type C 32 (26.45%) 16 (21.62%) 16 (34.04%)
Localization on humerus, n (%)
Proximal third 22 (18.18%) 16 (21.62%) 6 (12.77%)
Proximal and middle third junction 31 (25.62%) 16 (21.62%) 15 (31.91%)
Middle 54 (44.63%) 33 (44.59%) 21 (44.68%)
Middle and distal third junction 11 (9.09%) 6 (8.11%) 5(10.64%) 0.5432
Distal third 1 (0.83%) 1 (1.35%) 0
Bifocal 2 (1.65%) 2 (2.70%) 0
Time between fracture and surgery, 1934287 195+3.46 189160 0.9106
days + SD
: . 8.85+
Days in hospital, days + SD 8.74 £9.94 8.68 £9.94 10.05 0.9253
Immobilization duration, weeks + SD 5.85+2.48 585+271 532+202 0.2208

Continuous data are given as mean + standard deviation or number of fractures (%)
WDI, Without Distal Interlocking; DI, Distal Interlocking; n, number; NA, Not Applicable;

SD, Standard Deviation.
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Table 111 Results (except clinical results)

Total WDI Group DI Group P value
Consolidation (X-ray analysis), n (%)
Number of patients 106 64 42
at 3 months 47 (44.34%) 30 (46.87%) 17 (40.47%) 0.5476
at 6 months 92 (86.79%) 57 (89.06%) 35 (83.33%) 0.5081
at the last follow-up 100 (94.34%) 60 (93.75%) 40 (95.24%) 0.6462
Nonunion 6 (5.66%) 4 (6.25%) 2 (4.76%) NA
Eutrophic 5 (83.33%) 4 (100%) 1 (50%) NA
Atrophic 1 (16.67%) 0 1 (50%) NA
Operative time
Number of patients, n 121 74 47
Duration, min + SD 72.75+27.78 63.09+21.30 87.96+30.11 4.76e-06

Fluoroscopy use
Number of patients, n 74 39 35
Duration, sec = SD 80.17 59.06 £30.30 100.36 +48.98  4.172e-05

Continuous data are given as mean + standard deviation or number of fractures (%)
WDI, Without Distal Interlocking; DI, Distal Interlocking; n, number; NA, Not Applicable;
SD, Standard Deviation.
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Table 1V Clinical results

Total WDI Group DI Group P value
Interview sub-group, Mean + SD
Number of patients 96 55 41
VAS 1.98 +2.06 220+ 2.10 1.68+1.99 0.1541
SSV 80.67 £16.83 78.98+17.63 82.93+15.61 0.2556
SEV 92.80+£13.97 90.80+15.88 95.49+10.48 0.2142
No. of patients with good 78 (81.25%) 44 (80.00%) 34 (82.93%) 0.9260
or excellent result
Examination sub-group, Mean + SD
Number of patients 63 37 26
Constant Shoulder Score
Absolute (CSSabs) 69.37 +19.34 66.89+£20.35 72.88+17.59 0.3387
Relative (CSSrel) 85.80+21.80 80.73+22.83 91.81+18.81 0.0642
MEPS 89.84+15.29 87.70+16.73 92.88+12.66 0.3438
Correlation
SSV / CSSabs 0.7248 1.87e-11
SSV / CSSrel 0.6167 7.386e-08
SEV / MEPS 0.9154 < 2.2e-16

Continuous data are given as mean * standard deviation or number of fractures (%)
WDI, Without Distal Interlocking; DI, Distal Interlocking; SD, Standard Deviation; VAS,

Visual Analogic Scale; SSV, Subjective Shoulder Value; SEV, Subjective Elbow Value;

CSSabs, Absolute Constant Score; CSSrel, Relative Constant Score; MEPS, Mayo Elbow

Performance Score.
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8 Figures

Total fractures
n=161

Excluded (n=40)
- Pathologic fracture (n = 25)
- Short nail (n =5)
- Other first treatment (n = 10)

Assessed for eligibility
n=121

Clinical subgroup

|
N
Excluded (n = 25)
Excluded (n = 15) - Died (n= 14)
- Control X-ray not found - Lost to follow-up (n = 9)
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Figure 1: Participant flow for all patients included in 3 sub-groups (X-ray, Clinical, Radiation time).
WDI, Without Distal Interlocking group;
DI, Distal Interlocking group.
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Figure 2: Left-arm bifocal fracture managed by IMN without distal interlocking.
1. X-ray before surgery

2. X-ray just after surgery

3. Control X-ray at 6 months

Figure 3: Left-arm transverse fracture managed by IMN without distal interlocking.
1. X-ray before surgery

2. X-ray just after surgery

3. Control X-ray at 6 months

39



100%
80%
70%
60%
50%
40%
30%
20%
10%

0%
WDI Group DI Group

Consolidation at 3 months Consolidation at 6 months

B Consolidation at last follow-up B Nonunion

Figure 4: Comparison of consolidation distribution between the group without and with
distal interlocking (p=0.65).

WDI, Without Distal Interlocking;

DI, Distal Interlocking.
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Figure 5: Comparison of 6-month follow-up results between the two groups.
WDI, Without Distal Interlocking group;
DI, Distal Interlocking group.
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Figure 6: Pearson’s correlation between SSV and CSSabs, SSV and CSSrel, SEV and
MEPS.

r, Pearson's correlation coefficient;

SSV, Subjective Shoulder Value;

CSSabs, Absolute Constant Score;

CSSrel, Relative Constant Score;

SEV, Subjective Elbow Value;

MEPS, Mayo Elbow Performance Score.
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Introduction : le verrouillage bipolaire dans I’enclouage centromédullaire des fractures diaphysaires de
I’humérus est la technique de référence. Toutefois, le verrouillage distal est pourvoyeur de morbidités
opératoires. Notre hypothése est que I’absence de verrouillage distal n’implique aucune différence de
consolidation ou de résultats cliniques par rapport au verrouillage bipolaire.

Méthode : cette étude rétrospective, comparative et continue incluait 120 patients (121 fractures). Le critére de
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fonctionnels de 1’épaule et du coude, la douleur, la durée opératoire, la durée de scopie per-opératoire.
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I’humérus permet d’obtenir un taux de consolidation osseuse et des résultats cliniques comparables au
verrouillage bipolaire, avec une diminution du temps opératoire et de la durée de scopie per-opératoire, tout en
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