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Abstract: Objective: This study was aimed at determining the rate of union, complications, operative risks and comparing the clinical
functional outcome following ORIF (PHILOS plating) with CRIF (percutaneous K-wire fixation) for 3 and 4- part proximal humerus
fracture patients. Method: Study was conducted at UPUMS, Saifai from Nov-2020 till Nov- 2022 in orthopaedics department, total 44
patients with 3 and 4-part proximal humerus fracture ORIF (PHILOS) (21 patient) and CRIF (K-wire) (23 patient) Neer’s classification
of proximal humerus was used to classify fracture, minimum 6 months follow-up, Functional outcome was assessed using Constant-
Murley shoulder score. Results: Of the 21 patients (ORIF with PHILOS), all fractures united radiologically and clinically and average
constant score at final follow-up was 82.30. Of the 23 patients (CRIF with K-wire), average constant score at final follow-up was 75.84.
Conclusion: Our study demonstrates that locking plate fixation gives good functional outcomes in treatment of proximal humerus
fractures. Our results are comparable to various studies conducted by other authors which states that locking plates (PHILOS) provide
better functional and radiological outcomes as compared to other fixation methods like percutaneous K-wire fixation, nonlocking plates,

intramedullary nails, Tension band wiring
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1. Introduction

Proximal humerus fracture has become one of the most
common fracture encountered now a day in orthopaedic
clinics. And this recent increase in the incidence of this
injury is because of increase of machineries in daily life
routine of man. Road traffic accidents have major part in it.
Proximal humerus fracture treatment does not have major
complications but when affects the working person it leads
to loss of working hours for months and temporary
disability. In such cases it becomes important to restore the
function of limb. Treatment of this injury is purely depended
on the classification and according to types nonoperative and
operative treatment is decided by the orthopaedic surgeon.
As non-union rate is low, nonoperative treatment is preferred
for the minimal displaced fractures. And in old and
osteoporotic bones minimally invasive techniques are used.
Treatment for proximal humerus fracture is daily evolving
and new implants are being designed by implant companies.
Whereas when fracture is severely comminuted and
displacement is  more  preferred treatment s
hemiarthroplasty. Minimal amount of malunion which do
not hamper the function of limb or cosmetically can be
accepted. Whether to choose nonoperative treatment or go
with surgical procedure can be debatable as there are many
studies favouring the both modalities. We conducted a study
at our institute and its main purpose was to compare
functional outcome of two modalities as treatment of
proximal humerus fracture. Modalities were percutaneous
pinning and open reduction and internal fixation with

PHILOS. In this study the complications (osteonecrosis,
malunion, non-union, infection, neurovascular injury,
adhesive capsulitis) rate following procedures were also
compared.

2. Material and Method

A comparative study of functional outcome following
proximal ~ humeral  osteosynthesis  plating  versus
percutaneous pinning in proximal humerus fractures was
carried out from November 2020 to November 2022 in
orthopaedic department of UPUMS, Saifai. Total 44
patients of proximal humerus fractures were treated with
ORIF wusing PHILOS (21 patients) and CRIF with
percutaneous pinning (23 patients) during this period.

Inclusion criteria: Both sex (male / female), Skeletally
matured patients, 3-part or 4-part proximal humerus fracture,
Patients willing for surgery and for minimum 6 months
follow-up.

Exclusion criteria: Skeletally immature patients, Patient not
willing for surgery or follow-up, Medically unfit patients for
surgery, Pathological fractures, Bedridden patients, Patients
with 2-part proximal fracture or undisplaced fracture All
patients were admitted from casualty or OPD.

Technique 1: ORIF with PHILOS
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Figure 1: Instruments used for ORIF with PHILOS

PHILOS plate. Power drill. 3.2mm drill bit. 3.2mm drill
guide. 3.2mm tap. 3.2mm screw set. Depth gauge. 3.2mm
screw driver. And general surgical instruments i.e. artery
forceps, retractors, periosteal elevator, reduction clamp,
bone lever.

Procedure Under GA.
Position: supine; folded towel under injured shoulder

Figure 2: Position of patient

From nape of neck, injured side chest, axilla and till finger
tips were painted with betadine solution. patient draped with
sterile linen approach: Delto-pectoral approach was used for
dissection to reach bone and fracture site. Incision was
starting just distal to coracoid process and as extended 12-14
cm towards lateral side of the biceps tendon. Skin,
subcutaneous tissue (fat, fascia) were divided. Important
neurovascular structures were identified and retracted gently.
Cephalic vein was given extra care. With the blunt
dissection, a space was developed between lateral aspect of
proximal humerus and deltoid. In this space Hohman’s
retractor was placed.

Figure 3: Per-op blunt dissection 7

Deltoid muscle insertion anteriorly on the shaft of humerus
was relieved as this improves the exposure and makes space
for plate. Under the guidance of fluoroscopy fracture was
reduced and was provisionally fixed with K- wire as a
temporary fixation. Plate was placed over the fracture

laterally after conforming accurate position it was secured to
head of humerus and shaft with k-wires.

Figure 4: Per-op placing plate

Then screws were placed after checking stability of the
fixation wound wash was given with normal saline and
metronidazole.

-

Figure 5: Per-op screw placement .

Wound was closed in layers with vicryl and skin stapples or
ethilon suture.

Figure 6: Per-op closure in layers

Sterile dressing was done and patient was shifted to
postoperative ward for observation

Technique 2: Percutaneous K-Wire Fixation

Figure 7: Instruments used in percutaneous k-wire fixation
1.5 -3 mm k-wire. Power Drill. Bone hook. K-wire
bender. K-wire cutter. Plyer
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3. Procedure

Patient in supine position with folded towel under to be
operated shoulder. The humeral shaft and head segment are
therefore aligned at the surgical neck by placing the arm into
adduction and internal rotation. Apex anterior deformity is
corrected with a posterior force and K-wires placed as for
two-part surgical neck fractures. The arm is then placed into
neutral rotation and abduction. A percutaneously placed
bone hook is used to secure the greater tuberosity and to
reduce it into the correct position. Fixation is achieved with
two K-wires placed from the tuberosity and directed into the
medial cortex of the proximal humerus. Access to the head is
gained through the split between the greater and lesser
tuberosities, almost invariably 5 mm behind the bicipital
groove. Once coronal alignment of the head has been
corrected, the head is fixed with two pins from the distal
lateral humeral cortex into the humeral head. By reducing
the humeral head, the greater tuberosity will usually regain
its anatomic position, tethered by the bridging periosteum
distally and the rotator cuff proximally. The greater
tuberosity is then fixed either with K wires. These should be
directed into the head proximally and into the shaft distally.
The arm is then brought into 70 degrees of abduction and
internal rotation to obtain an axillary view of the shoulder to
visualize the profile of the anterior proximal humerus. The
lesser tuberosity is then controlled with a bone hook and
reduced under fluoroscopic guidance into its anatomic
position.

4. Results

Our study consists of 44 patients of fresh 3 and 4-part
fracture of proximal humerus which were treated surgically
with open reduction and internal fixation using PHILOS
system in 21 patients and closed reduction and internal
fixation with k-wire in 23 patients from Nov 2020 to Nov
2022. All patients were followed for total 6 months with
every week one visit for first month, then every 2 weeks one
visit and then one visit in every month. Results were
analysed both clinically and radiologically. mode of injury
by which patient sustained proximal humerus fracture. In the
group of CRIF with k-wire fracture, 11patients (47.8%)had
simple fall and 12 (52.2%) patients had road traffic accident.
Whereas in 21 patients who were treated with ORIF with
PHILOS system fracture occurred by simple fall in 9(42.9%)
patients and 12(57.1%) patients sustained fracture by road
traffic accident. age incidence in our study. Age was divided
into intervals of 21-40, 41-60 and >60yrs. In group which
was treated with k-wire 6 patients belonged to 21-40yrs of
age, 14 patients belonged to 41-60yrs of age and 3 patients
were more than 60yr old. Whereas in group treated with
PHILOS had 4 patients with 21-40yr of age, 13 were with
41-60yr of age and 4 were more than 60yr of age. mean age
of patients in our study. Mean age in patients treated with
PHILOS was 48.29 where as in patients treated with k-wire
was 49.70. proximal humerus fracture treated with CRIF
with K-wire majority 65.2% were female and 34.8% were
male whereas in patients treated with ORIF, PHILOS system
76.2% were female and 23.8% were male. in 44 patients
with proximal humerus fracture, left side was affected in 19
patients from which 11 (47.8%) were treated with CRIF (k-
wire) and 8 (38.1%) with ORIF (PHILOS). Whereas right

side was affected in 25 patients out of which 12 (52.2%)
were treated with CRIF with K-wire and 13 (61.9%) were
treated with ORIF (PHILOS). proximal humerus fracture
according to Neer’s classification. In total 44 patients, 27
patients were diagnosed as 3-part and 17 were 4-part. In 27
patients with 3-part proximal humerus fracture 15 (65.2%)
were treated with CRIF (kwire) and 12 patients treated with
ORIF (PHILOS). In 17 patients with 4-part proximal
humerus fracture 8(34.8%) patients were treated with CRIF
(k-wire) and 9(42.9%) were treated with ORIF (PHILOS).
Fracture was taken as united when there was no tenderness
and unprotected full function of limb was possible. In group
which was operated with ORIF (PHILOS) mean time of
union was 11.10 weeks with S.D of 1.09 (In 10wks union
happened in 10 patients; union took place in12wks in 10
patients; 13wks time was taken only by 1 patient.). whereas
for group operated with CRIF(k-wire) mean time of union
was 11.74 weeks with S.D of 1.01(in 10wks union took
place in 5 patients; 12wks in 13 patients and 13wks in 4
patient and 1 case in our study which was treated with CRIF
(kwire) went for avascular necrosis). In all 44 patients,
functional outcome was measured using constant-murley
score. In patients treated with CRIF (k-wire) had excellent
result in 7 patients (30.04%) whereas patients treated with
ORIF (PHILOS) 10 (47.6%) had excellent results. Good
result was found in 7 (30.4%) patients treated with CRIF (k-
wire) and 8 patients (38.17) treated with ORIF
(PHILOS).Fair result was found in 8 (34.8%) patients
treated with CRIF (K-wire) and 3(14.3) patients treated with
ORIF (PHILOS).The mean constant-murley score in patients
treated with CRIF (k-wire) was 75.84 whereas patients
treated with ORIF (PHILOS) had mean constant murley
score of 82.30. Poor result was seen in 1 patient who was
treated with CRIF (K-wire) Post-surgical stiffness was most
common complication encountered in our study with 17.4%
patient being affected in the group who were treated with
CRIF (K-wire) and 9.5% patients were affected who were
treated with ORIF (PHILOS). Infection was second most
common complication faced in our study, 3 (13.0%) patients
were affected who were treated with CRIF (k-wire) and 2
(9.5%) patients in ORIF (PHILOS) group. Whereas only 1
case landed in avascular necrosis which was treated with
CRIF (k-wire) and 1 patient who was treated with ORIF
(PHILOS) developed impingement.

5. Discussion

Proximal humerus fracture is the second most common
fracture seen in upper limb fracture after distal radius
fracture and most common fracture seen around shoulder
joint. There have been many options available when comes
to treatment of proximal humerus fractures such as: non-
operative conservative management for undisplaced
fractures , percutaneous screw/pin fixation , open reduction
and internal fixation with plate and screw , nailing |,
replacements , external fixator Generally proximal humerus
fractures are seen in all age groups; RTA (road traffic
accident) or high velocity injury being most common cause
in younger patients whereas trivial falls leading to proximal
humerus fracture in elderly or osteoporotic bones. And
treating these fractures in osteoporotic bones have become
challenging to surgeons due to severely comminution,
fracture pattern and cut through by screws. Zyto and

Volume 13 Issue 4, April 2024
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal
WWW.ijsr.net

Paper |D: SR24416144942

DOI: https://dx.doi.org/10.21275/SR24416144942

1301


https://www.ijsr.net/

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2022): 7.942

colleagues reported mean constant score of 65 points and no
complications with conservative treatment compared with
surgical approach, resulting in mean value of 60 points and
with complications (AVN, infection)®. In Clifford’s (19980)
series of 80 patients whose proximal humerus fracture were
treated conservatively, results were excellent or satisfactory
in 81%% Mangovern, kenner, and Nhogfound good constant
scores with surgery and relatively few complications, with
better functional scores for percutaneous fixation®1t12
PHILOS has disadvantagessof excessive soft tissue
dissection and blood loss, risk of injury to neurovascular
structures and increased risk of avascular necrosis of
humeral head.’*!* But good long- term results of proximal
humerus fracture managed6éby PHILOS plate.!>¢ Patients
who have 3- part or 4-part proximal humerus fracture are
more prone for poor clinical results and high failure rates
especially when the fixation has been performed with
conventional8non- locking plates.t”*® Locking plates
provides better stability than conventional plates that were
used in the past. %2t Many authors have demonstrated that
they give better functional outcome and also avoid
complications.?>?”- Hence, the fixed angle plates enable a
gain in the torsional stiffness and stability and may therefore
promote a superior outcome and less chance of complication
like cut-out of the screws and plates, non-union, avascular
necrosis and fracture distal to plate.?® Maintenance of medial
periosteal hinge and careful surgical dissection prevents
damage to the posteromedial vessels at posteromedial neck
of humerus, thus decreasing the incidence of AVN in
follow-ups.* In a cadaveric study of MIPO, gardner and
colleagues demonstrated preservation of humeral head
arterial supply, which included the ascending branch of
anterior circumflex vessel and an unnamed posterior branch,
when the plate was placed in the “bare spot” on the proximal
lateral region of the humerus.? Dolfi et al.. 2° operated Type
I, Type Ill, and Type IV fractures of proximal humerus
using distally threaded dynamic hip screw guide) pins, 2 mm
K-wires, or 2.5 mm distally threaded Schantz pins. In their
study, all patients with Neer’s Type IV fractures did not
respond to fixation and three#had avascular necrosis (AVN),
irrespective of the type of pin used. They concluded that
stable fixation with early motion and subsequently good
results can be obtained using percutaneous fixation in
patients with Type Il and Type Il fractures; however,
terminally threaded pins must be used and smooth K-
wires must be avoided. Percutaneous fixation cannot be
recommended in patients with Type IV fractures. In our
study, female predominance was seen with total 31 patients
and 13 male patients. Similarly in vijay,et al.” study female
predominance was seen with 28 female patients and 20
male. Whereas in study conducted by jaura, et al? he
reported 36 male patients and 24 female patients. In our
study, 24 patients sustained fracture following road traffic
accident and 20 patients had a simple self-fall. Whereas
vijay, et al.* reported in his study simple fall on ground as
most common cause for fracture in 28 patients and road
traffic accident in 16 patients. Mean age in our study is 49
years, this depicts the role of osteoporosis in proximal
humerus fracture. Vijay, et al.* reported similar in their
study. Kralinger, et al.® also reported the similar results. In
our study right humerus was fractured more, 25 patients and
19 patients had left humerus involvement. Vijay et
al.*reported the similar results in their study. Fracture union

has never been a problem in proximal humeral fracture
management as had been mentioned in many studies®%10.1!
due to cancellous nature of bone unless anatomical neck or
articular part2of humerus is involved, compromising bone of
its blood supply. In our study, fractures in 43 patients united
successfully. There were no cases of delayed union or
nonunion in our study but 1 case went for avascular necrosis
which was treated with K-wire. The average time for union
(in weeks) was found to be 11(ranging 10-13 weeks) and
was unaffected by the modality of treatment used. Vijay, et
al“reported the similar results in his study with average time
for union of 10.34 weeks. In our study 23.80% of patients
treated with PHILOS developed some post-operative
complication and 34.78% of patients treated with K-wire.
Jaura, et al.! and vijay, et al.“reported the similar results in
there study. In our study mean constant murley score in
patients treated with PHILOS was 82.30, while for
patients treated5with K-wire was 75.84. jaura GS, et al.! ,
vijay, et al.*, hiren, et al.” , kralinger, et al.? all reported the
similar results in their respective studies. Early rehabilitation
was paramount for obtaining good range of movements and
prevention of stiffness.* The recent evolution of
lockinglplate technology for proximal humerus fractures
seems to have revolutionized the management of these
fractures. However, there have been very limited,
prospective studies investigating the results of locking plates
for open reduction and internal fixation of proximal humeral
fractures. Most of these studies have reported good
functional outcomes and recommended the use of locking
plates for proximal humerus fractures especially in elderly
patients with poor bone quality.> We, thus believe, that a
locking plate device for proximal humerus fractures gives a
satisfactory outcome in most of the patients including those
with old the age and poor bone density.

6. Conclusion

1) Proximal humerus fractures are usually treated
conservatively but there are specific indications for
which operative treatment is needed like three and four-
part displaced proximal humerus fractures.

2) Among the internal fixation methods intramedullary
fixation do not control rotation so they require longer
period of immobilization till union.

3) In this study primary, open reduction and internal
fixation with PHILOS plate system of fresh proximal
humerus fractures provides a more rigid fixation and
does not require immobilization for longer periods
(2weeks) whereas in patients treated with K-wire
required immobilization at least for four weeks.

4) The PHILOS plate can be a very rigid construct if
locking screws are used both proximally and distally.
This can produce a stress concentration at the surgical
neck of the humerus.

5) This can be reduced by using standard screws in the
humeral shaft, which reduces the rigidity of the
construct. In osteoporotic bone, bicortical self-tapping
locking screws should be used so as to increase the
working length of the screw and avoid a potential
problem at the interface between the screw thread and
the bone. Increasing the distance between the plate and
the bone can also reduce the stability of the construct.

6) In our study, all fractures united except one patient (4%)
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who had avascular necrosis which was treated with K-
wire. Excellent to good results obtained in 85.71% of
the patient treated with PHILOS plate system and the
mean Constant score was 82.30. whereas patients
treated with CRIF (K-wire) excellent to good results
were obtained in 60.86% patients and mean constant
score was 75.84. Our result demonstrated that the
PHILOS system provides better and stable fracture
fixation for early mobilization especially in
Osteoporotic bone when compared with K- wire as
treatment option for proximal humerus fracture type Il
and V. Early results with PHILOS plate system were
promising, and if plate is placed at optimal position and
proper physiotherapy is given results can be better
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