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Abstract

Objective: To evaluate the functional outcome of the percutaneous K-wires system in elder patients with proximal humeral
fractures.

Method: This one-year observational prospective study was conducted on 68 patients aged 50 to 70 years with proximal
humeral fractures, treated at the Orthopaedic Department of Benazir Bhutto Hospital, Rawalpindi. Participants with NEER
two-, three-, or four-part fractures, capable of participating in follow-up assessments, were included. Percutaneous K-wire
fixation was performed, and standardized postoperative care was administered. Chi-Square test and Pearson’s Coefficient
Correlation were used for the assessment of association.

Results: The mean age of the patients was 59.65 + 6.47 years. Gender distribution revealed 29 (42.6%) male and 39 (57.4%)
female patients. Assessing functional outcomes, 20.60% of patients exhibited an excellent outcome, 64.70% showed a good
outcome, 11.80% displayed a fair outcome, and 2.90% experienced a poor outcome.

Conclusion: The use of K-wire fixation for humerus fractures produces exceedingly favourable outcomes in the post-
operative context in elderly patients.
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1. Introduction

Proximal humerus fractures are the 3rd most frequent
non-vertebral fractures in elderly individuals and
account for around 5.7% of all adult bone fractures.!
Both the direct and indirect effects of osteoporosis and
fractures caused by fragility are having a global
impact, and more attention is being paid to the
methods used to manage these fractures in the context
of elderly, low-energy falls.? The overall non-
operative and operative treatment of proximal
humerus fractures continues to gain great attention in
the literature as the population as a whole continues to
age and a growing percentage of these individuals are
considered bone density deficient.®

Osteoporosis is the most widespread underline cause
in older individuals and high-energy trauma is the
most common cause in younger persons, accounting
for the majority of cases. Trauma typically involves a
great amount of energy that is associated with
dislocation.* The majority of proximal humerus
fractures, whether they occur in younger or older
individuals, are stable and either slightly or not at all
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displaced, making them amenable to non-operative
treatment. > These account for nearly 80% of all
proximal humerus fractures. The remaining 20% of
patients need surgical fixation to get improved
mobility due to the serious nature of the fracture.®
There are many different operations management
strategies mentioned in the literature, each with its
own set of benefits and drawbacks. With contoured
plating systems, Open reduction and internal
fixation can be performed, which is useful for
osteoporotic bones but comes at the risk of soft tissue
damage (Muscles and Neurovascular Structure).
Conventional / Locking screws and Plates can be
inserted with careful surgical dissection in different
areas of the humeral head.® The axillary nerve and
Circumflex Humeral Artery are prone to damage in
this area.

Minimally invasive surgery and multidirectional
locking screws on modern nailing systems make
intramedullary (IM) fixation a viable option.X The
vascularity of the humeral head and surrounding soft
tissues are protected during percutaneous K-wire
fixation, however, this technique demands extensive

Page No.



JRMC Vol. 28 (Issue 2)

Journal of Rawalpindi Medical College

technical understanding of the fracture fragments, a
long learning curve, experience and competence in
closed anatomical reduction.

Neer's categorization makes a distinction between the
number of displaced fragments and non-displaced
fragments, where displacement is defined as more
than 45 degrees of angulation or more than one
centimetre of separation.'? Fixation in a stable position
is necessary for these types of fractures. Fixation for
proximal humerus fractures includes screw fixation,
k-wires,  T-buttress  plates, locking plates,
conventional plates, and prosthetic replacements.
Every preoccupation comes with its own set of
complications. The proximal humerus has poor
cancellous bone quality, particularly in older patients,
resulting in a higher likelihood of failure of fixation
when using a traditional plating approach.®

The k-wire has been used to prevent soft tissue
damage and achieve stable fixation, so it lessens the
likelihood of these problems, particularly in more
senior patients who suffer from osteoporosis. Even a
fracture with only a small amount of displacement can
be treated with transcutaneous pinning to effectively
mobilize the fracture in an elderly patient and, as a
result, prevent shoulder stiffness. Fixing a highly
comminuted fracture in an elderly patient with
transcutaneous pinning can improve the patient's
functional outcome. This study provides insight into
the functional outcome and the management of
fracture among elder patients of humerus
encompassing  the  proximal  region, with
transcutaneous pinning.

2. Materials & Methods

The study design was an observational prospective
investigation aimed at evaluating the functional
outcomes of the percutaneous K-wire system in elderly
patients with proximal humeral fractures. Ethical
guidelines were strictly followed, and approval was
obtained from the institutional review board. The
duration of the study was 01 year, conducted from
August 2020 to July 2021.

The study population consisted of elderly patients aged
between 50 to 70 years who had presented with proximal
humeral fractures at the Orthopaedic Department of
Benazir Bhutto Hospital, Rawalpindi. Informed consent
was obtained from all participants before their inclusion
in the study. Patients were enrolled on a study using a
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non-probability sampling technique. The inclusion
criteria for this study consisted of skeletally mature
individuals who presented with displaced proximal
humerus fractures classified as NEER two-, three-, or
four-part fractures in older patients and willing and able
to participate in follow-up assessments. Patients with
contraindications to percutaneous K-wire fixation or
cognitive impairments hindering follow-up evaluations
were excluded. All eligible patients underwent
percutaneous K-wire fixation for their proximal humeral
fractures. Skilled orthopaedic surgeons performed the
procedure according to established protocols.
Postoperative care, including standardized
physiotherapy, was administered to all participants.
Functional outcomes were assessed using the Constant
Shoulder Score, a validated tool for evaluating shoulder
function. This scoring system comprised four
components: pain, activities of daily living, range of
motion, and strength. The scores ranged from 0 to 100,
with higher scores indicating better shoulder function.
Data collection involved gathering  baseline
demographic information, fracture characteristics, and
medical history from each participant upon enrollment.
Follow-up evaluations were scheduled at specific time
points postoperatively (e.g., 6 weeks, 3 months, 6
months, and 1 year). During these visits, the Constant
Shoulder Score was administered, and any
complications or adverse events associated with the K-
wire system were documented. The final assessment was
done one-year post-treatment.

The sample size was calculated using the Openepi web-
based sample size calculator. We took the previous
frequency of 10% fair outcome, margin of error of
7.15% and confidence interval of 95%, the calculated
sample size was 68. For statistical analysis, IBM SPSS
24 was used. Statistical analysis encompassed
descriptive  statistics to  summarize  baseline
characteristics and functional outcomes. Chi Square test
was used to assess the association between categorical
variables while Pearson’s Correlation Coefficient was
used to assess the association between numerical
variables keeping a P value less than 0.05 in either test.

3. Results

This study was conducted on 68 patients. The mean age
of the patients was 59.65+6.47 years. Regarding gender
distribution, we observed that 29 (42.6%) were male
while 39 (57.4%) were female patients.
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Table 1: Demographics

Variables Statistics
Age (Years) 59.65+6.47
Gender Male 29 (42.6%)
Female 39 (57.4%)
Aetiology of fracture Road Traffic 20 (29.4%)
Accident
Fall 48 (70.6%)
Side of fracture Left 13 (19.1%)
Right 55 (80.9%)

Functional Outcome
11.80% 2-90%  20.60%

= Good

= Excellent Fair = Poor

Figure 1: Functional Outcome

The etiological factors involving fractures were road traffic accidents
20 (29.4%) and falls (48 (70.6%). The right side was the most
common side of fracture in 55 (80.9%) while the left side was
involved in 13 (19.1%) patients.

Table 2: Association Between Functional Outcome And Age.

Age distribution Total P
50 to 61to value
60 70
years years
Funct Exce 8 6 14 0.04
ional llent  571%  42.9%  100.0%
Outco  Goo 26 18 44
me d 59.1% 40.9%  100.0%
Fair 1 7 8
12.5% 87.5%  100.0%
Poor 0 2 2
0.0% 100.0  100.0%
%
Total 35 33 68
51.5% 485%  100.0%

According to the functional outcome, we observed
excellent outcomes in 20.60% of patients, good
outcomes in 64.70% of patients, fair outcomes were
observed in 11.80% of patients and poor outcome was
observed in 2.90% of patients. We found a significant
association between functional outcome and age groups,
patients aged between 50 to 60 years showed a
significantly higher frequency of excellent and good
outcomes as compared to patients aged between 61 to 70
years (P = 0.04). The mean fracture union time was
14.46+1.86 weeks. We observed a positive correlation
between fracture union time and age, the union time
increased in patients with increasing age (r = 0.78).
Regarding the postoperative complications, only 3
(4.4%) patients developed superficial infection,
malunion was observed in 1 (1.5%) patients and
nonunion was observed in 1 (1.5%) patients.

Table 3: Correlation between fracture union time and age

Variables Mean Std. P r
Deviatio value
n
Age (Years) 59.65 6.478  0.0001 0.78
Union time 14.46 1.864
(Weeks)
4. Discussion

Nearly 4% of all fractures and 26% of humerus fractures
are proximal humerus fractures. The distal radius
fracture and the hip fracture are the primary and second
most frequent fractures in the senior population,
respectively. The head, larger and lesser tuberosities, as
well as the proximal one-fourth of the shaft, are all parts
of the proximal humerus. Osteoporosis is the primary
cause of osteoporosis in elderly individuals, and high-
energy trauma is the primary cause of osteoporosis in
young adults. Dislocations are typically accompanied by
high-intensity trauma.*

In our study, all patient categories, including
osteoporotic patients with modest blood loss and brief
postoperative hospital stays, were successfully treated
using the k-wires technique, which consistently yields
good results with incredibly low postoperative
problems.

Most patients with proximal humerus fractures are over
60 years old, and osteoporosis is mostly to blame for
these fractures in these individuals. Minimally displaced
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fractures respond well to conservative treatment in a
sling followed by functional rehabilitation under
supervision, while displaced two and three-component
fractures require reduction and stabilization.™

Since the majority of patients are elderly, there is a
greater risk of infection and concomitant disorders
preventing further surgery, whereas conservative
treatment may result in malunion and stiffness, and open
reduction may result in devascularization of fragments.
When treating older patients with cardiovascular or
pulmonary illnesses, in whom anaesthesia is extremely
dangerous or contraindicated, closed reduction and
percutaneous pinning procedures are used.

In our study, all fractures were treated conservatively
without the need for invasion, making the procedure
highly minimally invasive with a very low risk of
infection following surgery. Some surgeons choose an
open reduction of these fractures followed by K-wire
fixation, however this is counterproductive to the
original intent.®

The only way to get the best K-wire fixation results for
these fractures is to first do a conservative reduction
using traction, manipulation, and abduction. The
exceedingly minimal post-operative complications and
stable repair of such fractures are both made possible by
this.t’

The K-wire fixation of such a fracture is incredibly
affordable and accessible to the least qualified
individual. Even though the rehabilitation and
physiotherapy exercises for Kwire fixation are being
postponed, the long-term outcomes are so encouraging
that they negate the need for delay at the beginning of
the activities.'’

In our study, we enrolled 68 patients in the age group of
50 to 70 years. We observed that the female patients had
higher frequency as compared to male patients. This
higher frequency of female patients has been reported by
various studies.*®

We found that the functional outcome was excellent in
20.60% of patients while good outcome was seen in
64.70% of patients, fair in 11.80% and poor in 2.90% of
patients, similar results have been reported by a study
which showed that the majority of their patients had
good functional outcome followed by excellent
outcome.13 We found a significant association between
functional outcomes and age groups. Patients in the age
group of 50 to 60 years showed a higher frequency of
excellent and good outcomes as compared to patients
aged between 61 to 70 years.
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The mean fracture union time in our study was
14.46+1.86 weeks, having a positive correlation with
increasing age (r = 0.78), similar findings have been
reported by a study which showed that mean fracture
union time was positively correlated with increasing
age.'’

5. Conclusion

Percutaneous K-wire fixation emerges as a valuable
technique applicable to specific patients dealing with
fractures of the proximal humerus. This method
demonstrates minimal post-surgical complications,
coupled with a notably affordable expense, rendering it
accessible even to the most financially disadvantaged
individuals. This approach preserves the inherent
biological soundness of the humeral head while ensuring
anatomical alignment through the utilization of multiple
K wires that offer angular stability. Moreover, it
enhances the stability of fixation, particularly in cases of
osteoporotic humeral bones. The strategic utilization of
K wires interconnected with clamps and a fixator rod
presents an economical strategy for averting
complications frequently associated with K wires during
the recovery phase. Consequently, it can be deduced that
the employment of K-wire fixation for humerus fractures
yields exceedingly favourable outcomes in the
postoperative context.

CONFLICTS OF INTEREST- None

Financial support: None to report.

Potential competing interests: None to report
Contributions:

W.AS R.R.A R.A, - Conception of study

W.A, R.R.A, R.A, - Experimentation/Study Conduction
W.A RRA MZS -
Analysis/Interpretation/Discussion

W.A, M.Z.S, N.A, M.N.K - Manuscript Writing
R.A, M.Z.S, - Critical Review

R.R.A, R.A, N.A, M.N.K - Facilitation and Material
analysis

All authors approved the final version to be published
& agreed to be accountable for all aspects of the work.

References

1. Court-Brown CM, Caesar B. Epidemiology of adult fractures: a
review. Injury. 2006; 37(8):691-7.

2. Muschitz C, Hummer M, Grillari J, Hlava A, Birner AH,

Hemetsberger M, et al. Epidemiology and economic burden of
fragility fractures in Austria. Osteoporos Int. 2022; 33;637-47.



JRMC Vol. 28 (Issue 2) Journal of Rawalpindi Medical College

3. Launonen AP, Sumrein BO, Reito A, Lepola V, Paloneva J,
Jonsson KB, et al. Operative versus non-operative treatment for
2-part proximal humerus fracture: A multicenter randomized
controlled trial. PLoS Med. 2019; 16(7):e1002855.

4. Bajoria RS, Bhinde S, Shubhi B. Prospective study to evaluate
the benefits of percutaneous K-wires system in Proximal
Humeral Fractures in Elderly Population: Our Experience.
Orthop J MP. 2022; 28(2):65-9.

5. Rudran B, Little C, Duff A, Poon H, Tang Q. Proximal humerus
fractures: anatomy, diagnosis and management. Br J Hosp Med.
2022; 83(7):1-10.

6. Patel AH, Wilder JH, Ofa SA, Lee OC, Savoie III FH, O’Brien
MJ, et al. Trending a decade of proximal humerus fracture
management in older adults. J Shoulder Elbow Surg. 2022;
6(1):137-43.

7. JoYH, Lee KH, Lee BG. Surgical trends in elderly patients with
proximal humeral fractures in South Korea: a population-based
study. BMC Musculoskelet Disord. 2019; 20(1):1-8.

8. Schumaier A, Grawe B. Proximal humerus fractures: evaluation
and management in the elderly patient. Geriatr Orthop Surg
Rehabil. 2018.

9. Wijgman AJ, Roolker W, Patt TW, Raaymakers EL, Marti RK.
Open reduction and internal fixation of three and four-part
fractures of the proximal part of the humerus. J Bone Jt Surg.
2002; 84(11):1919-25.

10. Hessmann MH, Sternstein W, Hansen M, Krummenauer F, Pol
TF, Rommens M. Locked-plate fixation and intramedullary
nailing for proximal humerus fractures: a biomechanical
evaluation. J Trauma Acute Care Surg. 2005; 58(6):1194-201.

11. Jayarajah U, Amarasooriya M, Sooriyarachchi R.
Multifragmentary proximal humerus fracture successfully
treated with k-wire fixation: A case report. Int J Surg Case Rep.
2021; 87:106415.

12. Carofino BC, Leopold SS. Classifications in Brief: The Neer
Classification for Proximal Humerus Fractures. Clin Orthop.
2013; 471(1):39-43.

13. Bajoria RS, Bhinde S, Shubhi B, Prospective study to evaluate
the benefits of percutaneous Kwires system in Proximal
Humeral Fractures In Elderly Population: Our Experience.
Ortho J MPC. 2022; 28 (2):65-69.

14. Pencle FJ, Varacallo M. Proximal Humerus Fracture [Internet].
StatPearls [Internet]. StatPearls Publishing; 2022 [cited 2023
Sep 8]. Available from:
https://pubmed.ncbi.nlm.nih.gov/29262220/.

15. Kishore JV, Tonape P. Clinical and functional outcome of
proximal humerus fractures treated with locking compression
plate (LCP) in adults-a prospective study. Indian J Orthop.
2020; 6:328-5.

16. Varyani A. K-Wire Fixation of Proximal Three Part Humerus
Fractures--An Everlasting Result Oriented Technique. J. evol.
med. dent. 2021; 10(8):511-5.

17. Tathe PV, Sakharkar N, Ingale AB. Minimally Invasive
Osteosynthesis in Elderly Osteoporotic Proximal Humerus
Fractures Using J-Nailing Technique. Int. j. recent surg. med.
sci. 2022; 9(1):045-52.

235



