
315 Genij ortopedii. 2022. Vol. 28, no. 3

Original Article

© Gupta P., Garg S., Garg K., Jindal M., 2022

Genij Ortopedii. 2022. Vol. 28, no. 3. P. 315-321.

Original article

https://doi.org/10.18019/1028-4427-2022-28-3-315-321

Distal humerus fractures: closed reduction and percutaneous pinning versus open 
reduction and internal fixation

Pranav Gupta1, Shipra Garg1, Keerty Garg2, Mohit Jindal2

1 Guru Gobind Singh Medical College, Faridkot, India 
2 Kalpana Chawala Government Medical College, Karnal, India

Corresponding author: Mohit Jindal, drmohitjindalortho@gmail.com

Abstract
Introduction Distal humerus fractures are relatively rare and being intra-articular are difficult to manage. As the number of elderly 
people grows steadily and also with increasing use of motor vehicles in the developing countries, it can be said that the frequency of 
intraarticular fractures of the distal humerus will increase similar to the fractures of the distal end of the radius, hip, and spine. There 
are several treatment plans for managing intraarticular fractures of the distal humerus depending on fracture anatomy. We conducted 
this study to assess which approach is superior, closed percutaneous reduction with K-wires or ORIF. Methods A total of 30 patients 
who satisfied the inclusion criteria were included, out of which 16 patients underwent ORIF and 14 patients underwent closed reduction 
and percutaneous pinning (СRPP). Patients included were between 21–50 years of age with intraarticular nonpathological closed distal 
humerus fractures without preoperative neurovascular deficit and presented less than 10 days between the fracture event and treatment. 
Results In our study, mean age of patients undergoing CRPP was 28.1 years while the mean age of patients undergoing ORIF was 
30.1 years. This study showed that distal humerus fractures are more common in younger age groups. In our study, mean arc of motion 
at 6 months postoperatively in patients which underwent CRPP was 106.07 degrees while the mean arc of motion in patients which 
underwent ORIF was 80.94 degrees. In patients who underwent ORIF, only 6.2 % (1/16) had excellent outcome, 56.3 % (9/16) patients 
had good outcomes, 31.3 % (5/16) patients had fair outcomes, and 6.2 % (1/16) had poor outcome. It was found that out of a total of 
14 patients which underwent CRPP, only 7.1 % (1/14) had cutaneous impingement. Fracture union occurred in 100 % of patients except 
3 patients in ORIF group; however, they had partial union up till 6 months of follow-up. Conclusion Our study concludes that even 
displaced intra-articular fractures of the distal humerus can be satisfactorily treated with closed reductions and percutaneous pinning.
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INTRODUCTION

Intercondylar fractures of the distal humerus are 
intra-articular comminuted fractures of the elbow joint 
that involve soft tissue injury [1]. These types of fractures 
are relatively rare and, being intraarticular, are difficult 
to manage [2]. They encompass 2 % of all fractures and 
around 30 % of all humeral injuries in adults [3–5]. As 
more and more people belong to the older age group 
and also with increasing use of motor vehicles in the 
developing countries, it can be said that the frequency 
of intraarticular fractures of the distal humerus will 
increase similar to the fractures of the distal end of the 
radius, hip, and spine [6–8].

These fractures have bimodal distribution according 
to age [9]. Mainly two mechanisms of fractures are seen: 
low-energy trauma in the older age group where there is 
either a direct impact on the elbow or an indirect impact 
resulting from a fall on the outstretched hand, and high-
energy trauma in a younger patient group resulting from 
road traffic collisions or sport injuries [10]. Forces of 
these mechanisms cause the proximal end of the ulna 
hitting the articular part (trochlea, capitellum) of the 
distal humerus, no matter whether the elbow is flexed 
or extended at the moment of impact resulting in intra-
articular distal humerus fractures [2].

There are various classification systems for these 
fractures. Internationally, the AO classification is most 
commonly used, which divides these fractures into 
three main groups: extra-articular, partial articular, and 
articular fractures. Further comminution and specific 
fracture patterns is defined by numbers 1–3 [11].

There are several treatment options for managing 
intraarticular fractures of the distal humerus depending 
on fracture anatomy. The goal is to start early motion 
at the elbow joint to avoid joint stiffness [12, 13]. 
Immobilization is acceptable only when fractures 
are non-displaced or as temporary treatment when 
immediate fixation is not possible [2, 13]. Non-surgical 
treatment can also be performed in the situations like 
hemiplegia sequelae that involve the ipsilateral upper 
limb, severe osteoporosis, fractures where there is bone 
loss [12] in low-demanding patients, or in patients 
being declared unfit for the surgical intervention, or 
as a short-term measure in the older age group prior 
to arthroplasty [13]. Other cases of non-surgical 
management include fractures with less soft-tissue 
stripping and vascular disruption, resulting in a lower 
likelihood of loss of bone vascularity and disturbances 
in growth [14]. However, functional results are typically 
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less than optimal [12, 15]. Currently, conservative 
treatment has been playing only a minor role in the 
management of these fracture types [16].

Many surgeons recommend percutaneous Kirschner 
wires (K-wire) for treatment of this category of fractures 
in younger age group with minimal displacement [17]. 
The decision to use this technique depends on the skill 
and confidence of the surgeon in achieving the desired 
reduction. Some studies report the use of a percutaneous 
technique, even in displaced fractures, recognizing the 
decreased risk of iatrogenic nerve palsy, stiffness and 
infection with comparable functional results [18]. 
Requirement of another surgery is also low with this 
technique, as wires can be removed on outpatient 
basis. This treatment averts many complications by 
avoiding the need to open the elbow posteriorly, 
possibly preserving the elbow joint motion and also 
decreasing the chances of osteonecrosis of the distal 
humerus [19]. This procedure is mostly used in young 
children who have thick periosteum and fracture is not 
much displaced. However, surgeons must be prepared 
to open the fracture as backup if closed reduction 
and percutaneous pinning (CRPP) fails to achieve 
acceptable reduction and stability. Therefore, when 
taking consent for this procedure, one should inform 
the patient that the fracture may require being opened 
and fixed, if necessary. Preoperative documentation of 
the neurovascular status is necessary as there is always 
a risk of injury to the ulnar nerve. Frequency of ulnar 
nerve injury during pin placement from the medial side 
has been reported to range from 1.4 % to 15.6 % [20].

The primary goal of surgical treatment is to obtain 
fixation with sufficient stability so that the elbow can 
be mobilized immediately following surgery [21, 22]. 
Open fixation is currently the most preferred method as 
it allows requisite bone healing, early ROM exercises, 
and prevents future cartilage degeneration [23–25]. The 
available literature narrates a lateral approach for this 

type of fractures but their results were unsatisfactory 
with inability to visualize the ulnar nerve and the cases 
of developing flexion contractures and disturbances 
in growth. Therefore, most surgeons started using a 
posterior approach, and the present-day literature also 
supports this approach [26]. Currently, osteotomy 
of the olecranon process to visualise the articular 
reduction is considered “gold standard” treatment 
for these fractures [21, 27]. Fixation for complex 
fractures consist of application of precontoured locking 
compression plates or reconstruction plates on each 
column with the two plates perpendicular to each other 
to neutralize deforming forces, especially the rotational 
ones [23]. Disadvantage of ORIF is that it frequently 
requires another surgery for removal of implants if there 
is impingement [28].

Problems that may occur following surgery 
include loss of reduction, implant failure, nonunion, 
malunion, nerve involvement and elbow stiffness [29]. 
Complication rate in conservatively treated patients 
has been shown to be up to 60 % [30]. Cause for poor 
results may be a higher-energy accident by sustaining 
these fractures in adults compared with a classic elbow 
fracture in children.

To prevent complications, preoperative planning and 
additional diagnostic imaging is mandatory to know the 
extent of the injury using CT scans and to check bone 
quality [30]. Even so, fixation failure is seen in up to 
7–27 % of cases [30].

Postoperatively, most surgeons advise early 
mobilisation within the first week post-surgery whereas 
others apply POP casts for several weeks to give rest to 
the part. Early mobilisation is believed to help patients 
gain more functional range of motion at the elbow and 
sooner than in the cases where joint is immobilized [31].

We conducted this study to assess whether 
percutaneous fixation with K-wires can be a better 
fixation method compared to ORIF wherever possible.

MATERIALS AND METHODS
This study is a prospective study comprising patients 

who referred to a tertiary care hospital with closed intra-
articular fractures of the distal humerus. Thirty patients 
with an average age 29.2 years were included in the 
study. The inclusion criteria were:

1) age between 21 and 50 years;
2) close fractures;
3) intra-articular non-pathological distal humerus 

fractures;
4) no preoperative neurovascular deficit;
5) fewer than 10 days between the fracture event and 

treatment.
Exclusion criteria were:
1) multi-comminuted non-reconstructible distal 

humerus fractures with bone loss;
2) pathological fractures;

3) open fractures;
4) age <= 20 and > 50 years;
5) metabolic bone diseases;
6) prolonged steroid intake.
All the patients presented within three days (range, 

0–3 days) after the injury. Proper history was taken at the 
time of admission to rule out trivial trauma. Thorough 
clinical examination was done, with particular emphasis 
on the distal neurovascular status. Serum calcium, 
phosphate and alkaline phosphatase and vitamin D tests 
were done to rule out any metabolic condition. For every 
patient, standard AP and lateral elbow X-rays were taken 
followed by CT to view a complete fracture pattern. In 
accordance with the AO classification, all were type 
C1–C2 fractures. CRPP was done in supine position 
while ORIF was done in lateral decubitus position. 
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In CRPP, 2-mm K-wires with smooth-tip were used. 
Extended fragments were reduced with one assistant 
applying anterior force on the olecranon while the other 
person simultaneously applied longitudinal traction and 
flexion at the elbow. When the distal fragment was in a 
flexed position, a posteriorly directed force was applied 
to the forearm with the arm at 90 degrees of flexion. 
K-wires were inserted from lateral to medial direction 
to avoid damage to the ulnar nerve. Configuration of 
the pins was such that they diverge at the fracture site 
to improve stability. Medial to lateral pins were placed 
with the elbow in slight extension to avoid injury to the 
ulnar nerve to improve stability of reconstruction. In 
all the cases of CRPP, the K-wires were bent and left 
protruding outside the skin. Following the surgery, the 
elbow was immobilized in an above elbow slab. All 
the patients were discharged from the hospital after the 
first X–ray check was taken on the second post-op day. 
Thereafter, the patients were followed up at one week 
after the surgery by taking X-rays of the operated elbow 
to check the reduction. The second follow-up was done 
three weeks after the surgery to check the reduction 
and callus formation. The third follow-up was done at 
6 weeks when the pop splints were removed and the 
cuff and collar slings were given to all the patients 
along with instructions to do gentle elbow range of 
motion exercises. The fourth follow-up was 12 weeks 
after the surgery. If a radiological evidence of bridging 
callus formation was seen, K-wires were removed and 

ROM exercises were started. At 6-month follow-up, 
the following clinical and radiological parameters were 
assessed in every patient: joint range of motion, Quick-
DASH score and fracture union visible on AP or lateral 
views. In patients who underwent CRPP, fracture union 
was defined as a radiological evidence of bridging callus 
formation, which was attained in all of our patients 
except one after the average time of 10 weeks (range 
8–12 weeks).

In cases of ORIF, the posterior approach was used; 
the ulnar nerve was explored and secured and fractures 
were generally well reconstructed using plates on both 
columns. Clinical and radiological follow-up was done 
for all patients up to at least six month. DASH scoring 
was done to evaluate the outcome.

Continuous and normally distributed data were 
written in the form of its mean and standard deviation. 
Student’s T-test was used to compare the mean 
arc of motion and mean DASH score at 6 months 
postoperatively. Qualitative data were compared using 
the chi-square test, i.e., the number of patients undergoing 
CRPP and ORIF in different age group, DASH score of 
patients undergoing CRPP and ORIF in different age 
groups, cutaneous impingement experienced by patients 
undergoing CRPP and ORIF and number of cases 
having union and nonunion in those undergoing CRPP 
and ORIF.

Ethical Statement Ethical clearance was done vide 
institutional ethical committee.

RESULTS

Fig. 1 Preoperative and immediate postoperative images

Fig. 2 Postoperative images at 3 months just before and after removal of K-wires
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A total of 30 patients who satisfied the inclusion 
criteria were included, out of which 16 patients 
underwent ORIF and 14 patients underwent closed 
reduction and percutaneous pinning. The male and 
female patients which underwent surgery were also 
compared to observe sex distribution. It was not found 
to be statistically significant. The mean age and male to 
female ratio, and decade-wise distribution of patients is 
highlighted in Table 1.

Table 1
Mean Age & Distribution of patients according to gender

Variable CRPP ORIF P value
Mean age 28.1 30.1 0.47
Male 12:2 12:4
Female 2 4

The patients were divided into 3 groups based on 
their age (Table 2).

Table 2
Distribution of patients according to different age groups

Age Groups CRPP ORIF P value
21-30 years 9 10 0.9
31-40 years 4 3 0.5
41-50 years 1 3 0.3

In our study, mean age of patients undergoing CRPP 
was 28.1 yrs while the mean age of patients undergoing 
ORIF was 30.1 years. The overall sex distribution 
showed that such fracture is relatively more common 
in male population. A non–dominant extremity was 
involved in 22 (73 %) cases and a dominant extremity 
was injured in 8 (27 %) patient. Out of 30 patients, 
19 patients belonged to 21–30 year age group, 7 patients 
belonged to 31–40 year age group while 4 patients 
belonged to 41–50 year age group. This shows that this 
fracture pattern is more common in younger age groups. 
Out of 19 patients who belonged to 21 to 30- year age 
group, 9 patients underwent CRPP, while 10 patients 
underwent ORIF. In 31–40 year age group, 4 patients 
underwent CRPP and 3 underwent ORIF. In 41–50 year 
age group, 1 underwent CRPP and 4 underwent ORIF. 
Difference in the three groups was not found to be 
statistically significant (p > 0.05).

Mild elbow stiffness was seen in three (42 %) 
patients at 5 weeks of follow–up, which was dealt 
with by planning vigorous physiotherapy schedules 
after the K-wire removal. All patients who underwent 
CRPP achieved almost complete ROM at 6 months 
postoperatively. Patients who underwent ORIF 
started their ROM exercises immediately. However at 
6 months, ROM achieved was less as compared to that 
achieved by the patients who underwent CRPP. In our 
study, mean arc of motion at 6 months postoperatively 
in CRPP patients was 106.07 degrees while the mean 
arc of motion in ORIF patients was 80.94 degrees 

(Table 3). On applying Student’s t-test, difference in 
the two groups was found to be statistically significant 
(р < 0.05).

Table 3
Distribution of patients according to mean arc of motion 

and mean DASH score

Variable CRPP ORIF p-value
Mean arc of motion 106.07 80.94 0.00001
Mean DASH score 90.36 74.69 0.0001

Quick DASH score was assessed in all patients at 
6 months postoperatively, and it was seen the DASH 
score was either good or excellent in most CRPP 
patients while the scores were mostly fair and good in 
ORIF patients. In patients who underwent CRPP, 42.9 % 
(6/14) patients had excellent outcomes, 50 % (7/14) had 
good outcomes while 7.1 % (1/14) patients had fair 
outcome, but no patient had poor outcome. In patients 
who underwent ORIF, only 6.2 % (1/16) patients had 
excellent outcomes, 56.3 % (9/16) patients had good 
outcomes, 31.3 % (5/16) patients had fair outcomes, 
and 6.2 % (1/16) had poor outcome. In comparing 
the DASH score of 2 groups in terms of patients with 
excellent outcome and patients with less favourable 
outcomes, the difference was statistically significant 
(p < 0.05) (Table 4).

Table 4
Distribution of patients according to DASH score

DASH SCORE CRPP ORIF p-value
Poor 0 1
Fair 1 5 0.09
Good 7 9 0.7
Excellent 6 1 0.02

Another parameter evaluated was cutaneous 
impingement. It was found that out of a total of 14 CRPP 
patients only 7.1 % (1/14) had cutaneous impingement. 
This can be due to the fact that wires were left outside 
and were removed later on OPD basis. In case of ORIF, 
37.5 % (6/16) had cutaneous impingement mainly due 
to tension band wiring of the olecranon (Table 5). By 
comparing the 2 groups, difference was found to be 
statistically significant (p < 0.05) what suggested that 
a significant number of ORIF patients had cutaneous 
impingement compared to those who underwent CRPP.

Table 5
Distribution of patients according to presence or absence 

of cutaneous impingement

Cutaneous impingement CRPP ORIF
YES 1 6
NO 13 10

A consolidated fracture union was seen at an average 
interval of 3 months after the surgery. Slabs were 
removed at 2 months, wires were removed at 3 months, 
and joint motion exercises were started. Fractures united 
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in all CRPP patients; however, the time of fracture 
consolidation was different. In ORIF group, 18.8 % 
(3/16) of patients had nonunion, and all these patients 
had nonunion of olecranon osteotomy. Fracture union 
occurred in 100 % of patients, including 3 patients in 
ORIF category who showed partial union at 6 months of 
follow-up (Table 6).

Table 6
Distribution of patients according to presence or 

absence of union

Non union CRPP ORIF
YES 0 3
NO 14 14

In CRPP patients, pin tract infection was seen in 
7.1 % (1/14) patients and was treated successfully 
conservatively with daily pin-site dressing and antibiotic 
course. Complications like an early fixation failure, an 
iatrogenic neurovascular injury, deep infection and 
instability at the elbow joint were not seen in any of 
the patients who underwent CRPP. However, 2 patients 
who underwent ORIF had surgical site infection for 
which cultures were sent and appropriate antibiotics 
were started. Ulnar nerve was explored and preserved 
in all ORIF cases. However, transient ulnar neuropathy 
was seen in 3 cases which resolved after 6 weeks. No 
implant failure was seen.

DISCUSSION

Distal humerus fractures are complex because of 
joint involvement and comminution. These fractures 
are relatively rare. Therefore, there is dearth of 
literature to guide treatment and specific management 
scheme for them is not clear. Several approaches have 
been used to treat this type of fracture with the aim 
of treatment being to restore elbow joint function. The 
treatment strategy seems crucial. The chosen approach 
must allow the fracture to be reduced adequately 
without causing neurovascular injury and injury 
to other soft tissue structures as well. High-quality 
fixation is essential for good results. The success or 
failure of fracture fixation is based on patient-associated 
factors, the surgical procedure undertaken and the 
postoperative period. Fracture type is an important 
prognostic factor [32]. The ideal treatment for adult 
intra-articular fracture of the distal humerus is open 
reduction and internal fixation with plates and screws, 
to allow an early mobilization of the elbow to prevent 
elbow stiffness. However, the treatment options may 
vary, depending upon the amount of displacement of 
the condylar pillars, the extent of the comminution and 
the integrity of the articular surfaces.

In non-operative treatment, the rate of nonunion 
one year after injury has been as high as 47 % [33]. 
Therefore, conservative treatment is considered only for 
patients with a low activity level and patients for whom 
surgery would be more harmful due to comorbidities.

ORIF is the cornerstone of treatment in adult age 
groups, with the main goals being anatomic reduction 
and restoration of the integrity of the medial and 
lateral columns. It is also essential for the construct to 
be immediately stable postoperatively, as this allows 
patients to start doing range of motion exercises and 
limits the development of stiffness [32]. For intra-
articular distal humerus fractures with complex anatomy, 
olecranon osteotomy may be essential as this approach 
allows full visualization of the articular surface thus 
helping in visualisation the reduction with naked eye. 
A two-plate construct is generally recommended for 

intra-articular fractures. As the loads on the distal 
humerus typically result from a twisting action, the 
aim should always be to reconstruct both humeral 
columns. The study conducted by Chen et al. in 2017 
showed that patients treated using olecranon osteotomy 
had better joint functional outcomes than patients who 
were treated with triceps splitting approach [34]. In our 
study, in all cases where ORIF was done, olecranon 
osteotomy was done to expose the fracture and both 
columns were plated. There was no implant failure seen 
postoperatively.

The study conducted by Calvert et al. showed that 
olecranon osteotomy is associated with a significant 
nonunion rate, which negatively affected the results of 
their study [32]. However, the study conducted by Chen 
et al. reported that ORIF with olecranon osteotomy, 
compared with triceps-sparing, resulted in better function 
outcomes in patients > 60 years of age. Although the 
olecranon osteotomy approach is commonly used, it has 
potential complications related to hardware prominence/
migration, displacement/nonunion of osteotomy, and 
triceps weakness [34].

In our study, CRPP group showed 6.2 % of nonunion 
(1/14) while in patients which underwent ORIF, 18.8 % 
(3/16) had nonunion. However, the difference in the two 
groups was not found to be statistically significant.

Another approach that can be tried in these types of 
fractures is closed reduction and percutaneous pinning. 
With this approach, there is no damage to the surrounding 
soft tissues, particularly the extensor mechanism at the 
elbow joint, which could lead to subsequent elbow 
stiffness. There is no complication which is related to 
bulky hardware like impingement and pain in the soft 
tissues and skin necrosis [18]. Elbow stiffness and 
nerve injury are more common after open reduction 
and internal fixation than with closed reduction and 
percutaneous pinning [35].

In our study, pin tract infection was seen in 7.1 % 
(1/14) of CRPP patients, who was treated successfully 
conservatively with daily pin-site dressing and antibiotic 
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course. Complications like an early fixation failure, an 
iatrogenic neurovascular injury, deep infection and 
instability at the elbow joint were not seen in any of the 
patients who underwent CRPP. However, two patients 
who underwent ORIF had surgical site infection for 
which cultures were sent and appropriate antibiotics were 
started. The ulnar nerve was explored and preserved in 
all ORIF cases; however transient ulnar neuropathy was 
seen in 3 cases which resolved in 6 weeks. No implant 
failure was seen.

We did CRPP in 46.7 % patients (14/30). It was 
found that in CRPP patients, only 7.1 % (1/14) had 
cutaneous impingement while in case of ORIF, 37.5 % 
(6/16) had cutaneous impingement. On comparing 
the 2 groups, difference was found to be statistically 
significant (p < 0.05) which suggested that chances of 
cutaneous impingement is significantly more in patients 
undergoing ORIF compared to those undergoing CRPP. 
Cutaneous impingement in one case also resolved upon 
K-wires removal.

Another complication commonly seen in distal 
humerus fractures posteoperatively is elbow stiffness. 
There are very few studies which compare elbow range 
of motion in patients who underwent ORIF versus those 
who underwent CRPP. The study conducted by Re et 
al. showed that regardless of the approach, the biggest 
indicator for loss of range of motion postoperatively 
was the degree of preoperative articular damage [35]. 
The study conducted by Beck et al. showed that the 
duration of immobilization did not seem to affect ROM 
at the 1-year follow-up [31]. The study conducted by 
Bell et al. in 2015 also showed that closed reduction 
and pinning of extra-articular distal humerus fractures 

in adolescents resulted in predictable clinical and 
radiographic outcomes and allowed for earlier return of 
motion and fewer complications when compared with 
open treatment [17]. However, all of the above studies 
were done in the adolescent age group.

In CRPP patients, mild elbow stiffness was seen in 
21.4 % (3/14) patients at 5 weeks of follow–up, which 
was dealt with by planning vigorous physiotherapy 
schedules after the K-wire removal. All patients who 
underwent CRPP achieved almost complete ROM at 
6 postoperative months. ROM exercises were started 
immediately in the patients who underwent ORIF. 
However at 6 months, they could not achieve the ROM 
that was achieved by the patients who underwent 
CRPP. In our study, mean arc of motion at 6 months 
postoperatively in the patients of CRPP group was 
106.07 degrees while the mean arc of motion in ORIF 
patients was 80.94 degrees. The application of the 
Student’s t-test found that the difference between the 
two groups was statistically significant (p < 0.05).

We also calculated mean DASH score for all patients 
in our study. Mean DASH score was 90.36 in CRPP 
patients while it was 74.69 in patients who underwent 
ORIF. The application of the Student’s t-test found that 
the difference between the two groups was statistically 
significant (p = 0.0001) thus showing that function of 
the elbow is preserved more with the closed procedure 
rather than the open one.

Because of the rare incidence of this injury, no 
consensus exists on an ideal treatment option yet. 
Further research is needed to optimize its management 
and rehabilitation recommendations and to minimize 
complications.

CONCLUSION

Our study concludes that even displaced intra-articular 
fractures of the distal humerus can be satisfactorily 
treated with closed reduction and percutaneous pinning. 
Thereby, there is no need of another surgical procedure 
to remove the pins, because these can be removed very 
easily as an outdoor procedure. It decreases the risk of 
surgical and anaesthetic risks to the patient and it is also 
very cost effective. Moreover, the surgical time is much 
less as compared to that of the open surgical reduction 
of the fracture. However, this study did not allow us to 

paint a picture of the ideal fracture that should be treated 
by internal fixation or by CRPP. The major limitation 
of the present study was that the sample size was small 
indicating the need for more RCTs to further investigate 
what might be the optimal method(s) for treating this 
type of fracture. In addition, heterogeneity existed 
across the studies with respect to the type of fracture, 
the criteria used to evaluate the severity of the fracture, 
and the assessment tool used to evaluate joint function 
following surgery.
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