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Abstract

Introduction: Proximal humeral fractures account for 4-5% of all fractures. Open reduction and internal fixation entail an
extensive surgical exposure and risks damage to the vascular supply of the fragments. Closed reduction and percutaneous
pinning (CRPP) have a low risk of neurovascular complications or interference with glenohumeral joint motion.

Materials and Methods: Thirty patients with proximal humeral fracture were taken into consideration and treated with CRPP.
Patients were assessed using Constant-Murley score (CMS) (pain, activity of daily living, range of motion, strength).

Results and Analysis: There was excellent outcome = 36.4% (4) and good = 63.6% (7) of patients (11) in NEER’ type 2 group
and in type 3 group, there was excellent = 26.3% (5), good = 57.9% (11), fair = 10.5 (2), and poor = 5.3% (1) of patients (19)

according to CMS.

Conclusion: CRPP of proximal humerus fractures in adults is a viable alternative modality of treatment as this method possess
affordability, minimal invasive, stable construct pertaining good control of infection, shorter hospital stays, early return to work,
and easy implant removal under local anesthesia and most importantly easy to learn and reproducible.
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INTRODUCTION

Proximal humeral fractures account for 4-5% of all
fractures; most of them involving elderly and osteoporotic
people. About 51% of such fractures are displaced.
Fractures with minimal displacement, regardless of the
number of fracture lines, can be treated with closed
reduction and early mobilization, but anatomical reduction
in displaced fractures is difficult to obtain and the incidence
of pseudarthrosis is high."?

Open reduction and internal fixation entail an extensive

surgical exposure and risks damage to the vascular supply
of the fragments. Fixed angle locking plates enable
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fixation of many complex fractures although their long-
term functional outcomes remain unknown. It provides
early functional recovery, but we had to pay special
attention to some of the surgical details to minimize
complications.”” Locked intramedullary nails can be
inserted using a minimally invasive technique but associated
with the risk of proximal impingement.'"""?

Closed reduction and percutaneous pinning (CRPP) have
alow risk of neurovascular complications or interference
with glenohumeral joint motion.!""*! Transcutaneous
reduction and external fixation achieve a satisfactory
fracture stability once closed reduction is achieved,
safer healing, superior functional result, low cost, and
less patient morbidity as compared to conservative
treatment.”**" We evaluated the results of close reduction
and external fixation of proximal humeral fractures in
adults.

In this study, we evaluated the role of CRPP in the
management of proximal humerus fractures in adults for
effective functional recovery of shoulder.
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MATERIALS AND METHODS

We conducted the study at the Orthopaedics Department
of Institute of Post Graduate Medical Education and
Research and S.S.K.M. Hospital, Kolkata-20, from January
2015 to August 2016. In this prospective longitudinal study,
30 patients with proximal humeral fracture were taken into
consideration and treated with CRPP. Minimum follow-up
period was 6 months (6—20 months).

Operated patients were assessed using Constant-Mutley
score (CMS) (pain, activity of daily living, range of motion,

strength).

Patients age, sex, fracture duration, NEER’ type, etc.,
were taken into consideration. Average age of our study
population was 48.57 years. Majority were female 16
(53.3%) and 14 (47.7%) were male. Frequency of NEER’
type 3 was more 19 (63.30%) and type 2 was 11 (36.70%).

Only NEER type 2 and 3 fractures were included in the
study. We excluded any head split fracture, fracture with
dislocation, and fracture with significant bone loss requiring
bone grafting and untreated fracture more than 3 weeks old.

Surgical Technique

Under regional or general anesthesia, manipulation done
and the fracture is reduced. Reduction is checked with
C-arm in both the views. Reduction is maintained with
gentle traction [Figure 1a and b]. Then 3 kires are planned
to be inserted as- the first one just lateral to bicipital
groove, the other one in true lateral plane, and the third one
posterior to the central one. The shoulder kept externally
rotated during placement of the greater tuberosity K-wire
so as to move the axillary nerve and the posterior circumflex
artery farther away from the humeral neck. Three threaded
K-wires were inserted in the shaft of humerus 2 cm distal
to the fracture line in the same horizontal plane: Central
one in true lateral plane, another one at 30° antetiotly,
and the other one at 30° posteriorly. One K-wire inserted
just proximal to the lateral k-wire in line with the central
K-wire of head and proximal shaft. Aim of reduction was
to bring the fragment in an acceptable position, i.e., <45°
of angulation and <1 cm of displacement, and to hold
these fragments in place [Figure 2a and b]. After fixing with
sufficient numbers of K-wires, link joints and connecting
rods are attached and the final frame is formed [Figure 3].

Following instruments are required:

External stabilization system with the associated
instrumentation set including:

o Threaded K-wires, 2-2.5 mm thick

e Linkjoints of stainless-steel blocks with 2 offset holes

Figure 1: (a) Reduction followed by superior K-wires insertion
(b) anterior and lateral K-wire

Figure 3: Final construct

to which K-wires and connecting rods are clamped
e Connecting rods, 34 mm in diameter and of suitable
lengths
Allen keys
K-wire bender

K-witre cutter
Power drill/T handle.

Rehabilitation started as soon as pain tolerance. Patients
were encouraged to start shoulder and elbow mobilizing
exercises. Special importance was given to prevent pin
tract infection by doing regular dressing with saline and
application of gentamycin drops locally.

Patients were followed at 4 weeks, 6 weeks, 8 weeks, and
then 4 weekly intervals, looking for clinical and radiological
union, movements achieved, CMS and for complications
if any [Figures 4 and 5].
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Figure 4: (a) Case 1-19 years male pre of X-ray AP/lat, (b) Case 1-6 weeks post-operative X-ray, (c) Case 1 — X-ray after implant
removal, (d) Case 1 - final ROM elevation, (e) Case 1 - final ROM external rotation, (f) Case 1 — final ROM internal rotation

Figure 5: (a) Case 2 — 23 years male pre-operative X-ray AP/lat, (b) Case 2 — immediate after post-operative X-ray, (c) Case 2 - 4
weeks after post-operative X-ray, (d) Case 2 — X-ray after implant removal, (e) Case 2 — final ROM elevation, (f) Case 2 — final ROM
extension, (g) Case 2 - final ROM external rotation

RESULTS AND ANALYSIS

The frequency of NEER’s type in study group was: NEER’
type 2 = 36.7% (11) and type 3 = 63.3% (19) [Chart 1].

The distribution of age (years) in type 2 NEER’ group,
minimum age was 19 years, maximum 52 years and mean
age 40.9 years; in type 3 NEER’ group, minimum age was
40, maximum 70 years and mean age 53 years [Chart 2].

The distribution of sex in NEER’ type 2 study group was
10 (90.9%) male, 1 (9.1%) female and 4 (21.1%) male, 15
(78.9%) temale in NEER’ type 3 group [Chart 3].

The distribution of side in study group was NEER’ type
2 left side = 7 (63.6%) and right side = 4 (36.4%); type 3
left side =5 (26.3%) and right side = 14 (73.7%) [Chart 4].

The eatliest recorded time of fracture union as determined
by clinical and radiological evaluation was 1.5 months

m TYPE 2

= TYPE 3

Chart 1: Pie chart showing frequency of NEER’ type (2/3 part)
in study group. Interpretation: Frequency of NEER’ type: type
2=36.7% (11) and type 3=63.3% (19)

among the study group and longest recorded time was 2.5
months with mean time of union being 2.04 months in type
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Chart 2: Bar diagram showing distribution of age (years) in
NEER'’ type of group. Interpretation: In type 2 NEER’ group,
minimum age (years)=19, maximum=52, and mean age=40.9; In
type 3 NEER’ group, minimum age=40, maximum=70, and mean

age (years)=53
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Chart 3: Distribution of sex in NEER’ type of study group.
Interpretation: There were 10 (90.9%) male, 1 (9.1%) female in
NEER’ type 2 group and 4 (21.1%) male, 15 (78.9%) female in

NEER’ type 3 group
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Chart 5: Bar diagram showing distribution of mean time of
union (months) in NEER’ type of study group. Interpretation:
NEER’ type 2 patients’ (11) minimum time of union (month)=1.5,
maximum=2.5, and mean=2.04; type 3 patients’(19),

minimum=1.5, maximum=2.2, and mean=1.92
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Chart 6: Bar diagram showing distribution of mean time of
removal of fixation (weeks) in NEER’ type of study group.
Interpretation: Minimum time of removal of fixation (weeks)=6,
maximum=8, and mean=6.55 in NEER’ type 2 (11); in type 3 (19),

minimum=6, maximum=7, and mean time=6.48
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Chart 4: Distribution of side in NEER’ type of study group.

Interpretation: NEER’ type 2 left side=63.6% and right

side=36.4%; type 3 left side=26.3% and right side=73.7%

2 NEER’ group and for type 3 group it was 1.5 months
and longest recorded time was 2.2 months with mean time
of union being 1.92 months [Chart 5].

Chart 7: Distribution of outcome in NEER’ type of study
group. Interpretation: In NEER’ type 2 group, there were
excellent=36.4% (4), good=63.6 (7) outcome and in NEER’ type 3
group, there were excellent=26.3 (5), good=57.9% (11), fair=10.5
(2), and poor=5.3% (1) outcome and P = 0.5704

The earliest implant (K-wires) removal time was 6 weeks
and longest recorded time was 8 weeks with mean removal
time being 6.55 weeks in type 2 NEER’ group and for type
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3 group it was 6 weeks and longest recorded time was 7
weeks with mean removal time being 6.47 weeks [Chart 6].

In type 2 NEER’ group, there was two patients with pin
tract infection (resolved later on) and in type 3 group, one
patient with pin tract infection (resolved later on), two
patients with K-wire loosening (statistically non-significant
data with P = 0.31206) [Table 1].

There was excellent outcome = 36.4% (4), good = 63.6%
(7) of patients (11) in NEER’ type 2 group and in type

Table 1: Distribution of complications in NEER’
type of study group

NEER'’ type

Complications 2 3 Total
K-wire loosening 0 2 2
Row % 0.0 100.0 100.0
Col % 0.0 10.5 6.7
None 9 16 25
Row % 36.0 64.0 100.0
Col % 81.8 84.2 83.3
Pin tract infection (resolved later) 2 1 3
Row % 66.7 333 100.0
Col % 18.2 5.3 10.0
Total 11 19 30
Row % 36.7 63.3 100.0
Col % 100.0 100.0 100.0

P=0.3126; Chi-square=2.3254

3 group, there was excellent = 26.3% (5), good = 57.9%
(11), fair = 10.5 (2), and poor = 5.3% (1) of patients (19)
according to CMS (statistically non-significant data with
P =10.5704) [Chart 7].

The CMS of all the patients also suggest the good outcome
[Chart 8].

DISCUSSION

Court-Brown ¢f a/P" conducted 5-year prospective study of

the epidemiology of 1027 proximal humeral fractures and
found that higher incidence occurs in female. In our study,
we found higher incidence in females in type 3 fracture.

Gupta ¢ al. (2012)P" evaluated 16 patients the functional
results of closed NEER’s 2- and 3-part proximal humerus
fractures treated by Joshi’s external stabilizing system and
they found mean time of union was 6.5 £ 1.18 weeks.
Whereas in our study it was 8 weeks in type 2 fracture and
7 weeks in type 4 fractures.

Gupta ¢t al. (2012)P" also reported one case of K-wire
loosening and one case of pin tract infection which is very

much similar to our study.

Table 2: Showing outcome comparing with other series

Kristiansen et al.l*! (1987) (%)

Results Our study (%)  Gupta et al.’% (2012) (%)  Altay et al.*! (%)  Monga et al.> (%)
No. of cases 30 16 14 19 23
Excellent 30 18.75 Nil 50 8.69
Good 60 62.5 62.5 30 43.48
Fair 6.67 18.75 25 10 43.48
Poor 3.33 Nil 12.9 10 4.35
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Chart 8: Constant—Murley shoulder score during the follow-up period of the study group
91 Llnternational Journal of Scientific Study | February 2021 | Vol 8 | Issue 19




Mura, et al.. CRPP in Proximal Humerus Fractures

The study was randomized for age, sex, and fracture pattern
and baring the exclusion critetia, it demonstrated results
that are comparable to authors who have attempted to
treat such fractures with external fixation. It also showed
statistically comparable incidences of union, shoulder
function, and complications with authors who have
published results of close reduction and external fixation
for such fractures [Table 2].

CONCLUSION

We conclude that CRPP of proximal humerus fractures
in adults is a viable alternative modality of treatment as
this method is promising and avoids the complication
of other methods. The main advantage of the procedure
being affordability, minimal invasive, stable construct
pertaining good control of infection, shorter hospital
stays, eatly return to work, and easy implant removal under
local anesthesia and most importantly easy to learn and
reproducible.
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