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SUMMARY
Background. There is no consensus on the optimal treatment of displaced proxi-
mal humeral fractures. The purpose of this prospective study was to present a 5-year 
follow-up of conservative treatment of proximal humeral fractures as compared to 
surgical treatment (ORIF).
Materials and methods. Fifty consecutive patients with a proximal humeral fracture 
(Neer types 2, 3, 4; hertel types 3 through 8) were enrolled in this study and random-
ized in two groups: conservative treatment (group A) and open reduction and internal 
fixation (ORIF) with a plate (group B). Twenty patients of group A and 15 patients of 
group B were available for the final follow-up. All patients were clinically evaluated at 
1, 3, and 12 months, and at final follow-up with physical and radiological examination, 
functional scores (Constant-Murley, quick DASH, ASES, SF-12), and overall satisfac-
tion (from 1 to 4).
Results. The groups were homogeneous with regard to demographic data and radio-
logical classifications of fractures. At the final follow-up (5.21 ± 1.30 years), the 
Constant-Murley score was 82.0 ± 7.6 (group A) and 87.0 ± 5.4 (group B) (n.s.); quick-
DASH was 8.7 ± 4.3 (group A) and 5.4 ± 0.37 (group B) (n.s.); ASES was 83.7 ± 7.0 
(group A) and 96.1 ± 1.0 (group B) (p = 0.003); and SF-12 was 88.2 ± 5.9 (group A) 
and 90.1 ± 5 .7 (group B) (n.s.). Eighty-five percent of patients in group A and 100% 
in group B were satisfied or very satisfied with their results (n.s.). One patient in group 
B reported wound dehiscence, which was treated with medical therapy.
Conclusions. Conservative treatment in proximal humeral fractures provides similar 
results in functional and symptom-related scores after 5 years, compared to ORIF. Indi-
cations for ORIF should be reserved only for patients with high functional demand.
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BACKGROUND
Proximal humeral fractures represent 4-5% of all fractures, 
the second most common fracture of the upper extremity after 
forearm fractures (1), and the third most common fracture in 
the elderly after Colles’ and hip fractures (2). Female sex and 
osteoporosis are the most important risk factors (3). In 87% 
of cases, fractures occur after low-energy trauma (4, 5).

There are different classification systems for proximal 
humeral fracture. The Neer classification (1970) (6) is 
probably the most frequently used, it divides fractures 
depending on an anatomic segmental classification. It is 
globally accepted that two-part fractures with minimal 
displacement can be treated conservatively. During the 
8th ICSS (International Conference on Shoulder Surgery), 
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in 2001, Hertel presented a morphologic classification 
of proximal humeral fractures using a binary description 
system in which five basic planes were identified. Through 
a combination of blocks he managed to recognize 12 frac-
ture patterns: between the greater tuberosity and the head, 
the greater tuberosity and the shaft, the lesser tuberosi-
ty and the head, the lesser tuberosity and the shaft, the 
lesser tuberosity and the greater tuberosity, six dividing 
the humerus into two fragments, five dividing the humer-
us into three fragments, and a single fracture dividing the 
humerus into four fragments (7). 
Minimally displaced proximal humeral fractures could be 
treated nonoperatively; the treatment of displaced frac-
tures is controversial and includes conservative treatment 
(immobilization with cast, Sling and Swathe brace or simi-
lar), percutaneous pinning, intramedullary nailing, open 
reduction and internal fixation (ORIF) with locking plate, 
and arthroplasty (8-14).
The aim of this study is to evaluate at 5-year follow-up, the 
clinical and radiological outcomes of conservative treat-
ment of proximal humeral fracture types 2, 3, and 4 (not 
displaced in varus) according to the Neer classification and 
types 3 through 8 of Hertel’s system, compared to surgical 
treatment (ORIF with plate). The hypothesis is that there 
are no differences in clinical and radiological outcomes at 
final follow-up for these types of fractures. 

MATERIALS AND METHODS 
Eighty consecutive patients aged between 50 and 65 years 
who suffered proximal humeral fracture between 2013 and 
2014 were enrolled in this prospective study. Each fracture 
was classified according to the Neer and Hertel classifica-
tions and was labeled in the study as one or more of the 
following fracture types: Neer type 2, 3, or 4 (not displaced 
in varus) and hertel types 3 through 8.
Exclusion criteria were the following: history of proxi-
mal humeral fracture; previous local and general infec-
tive disease; and previous surgery on the affected shoul-
der. After inclusion and exclusion criteria were applied, 
patients available for the study were randomly divided in 
two groups: group A, conservative group; and group B, 
surgical group. 
The present study was approved by the ethics committees 
of both hospitals involved, in accordance with the ethical 
standards of the journal (15).

Conservative treatment protocol
Patients in group A were treated with Desault bandage 
immobilization for the first week. Shoulders were then 

immobilized with a Sling and Swathe shoulder brace from 
week 2 through week 4. At one month, mobilization was 
allowed after controlling bone healing with X-rays.

Surgical treatment protocol
The surgery was performed by the same surgeon for all 
patients of group B: the patient was placed in supine posi-
tion; a deltopectoral approach was used; the fracture was 
identified and periosteum was debrided back from the 
fracture edges by 1-2 mm, just far enough for clear visu-
alization of the fracture; reduction was achieved by using 
pointed reduction clamps, then a plate of sufficient length 
was fixed using screws. In the post-operative protocol, 
patients’ shoulders were immobilized with an abduc-
tion shoulder brace immediately after the surgery. At the 
2-week clinical check, the shoulder brace was removed, 
and patients were encouraged to perform Codman’s 
pendulum exercises. An X-ray was performed after one 
month and full movement authorized, in the absence of 
contraindications.

Radiographic evaluation
Radiographic evaluation was performed obtaining both 
standard orthogonal planes of the anteroposterior shoul-
der and a lateral view of the scapula. Patients in group B 
were evaluated by X-ray postoperatively, and patients in 
both groups were evaluated at one week, at one, three, and 
twelve months; and at final follow-up (figure 1). 

Clinical outcomes
All patients were clinically evaluated at one, three, and twelve 
months and at final follow-up with a physical examination. 
The Constant-Murley Score (CMS) (16), the Disabilities of 
the Arm, Shoulder and Hand Questionnaire (quickDASH) 
(17), the American Shoulder and Elbow Surgeons Shoulder 
Score (ASES) (18), and the Short-Form 12 (SF-12) health 
survey (19) were recorded at the final follow-up, along with 
a patient satisfaction rating: (1: disappointed; 2: moderately 
satisfied; 3: satisfied; 4: very satisfied).

Statistical analysis
Before treatment, patients were randomized into two groups 
(figure 2) through computer-generated blocked-random-
ization numbers (http://www.randomizer.org). All patients 
were informed of the advantages and disadvantages of 
both treatments. SPSS 22.0 (IBM, Armonk, NY, USA) was 
used for data analysis. Descriptive statistics were used to 
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summarize characteristics of the study patients (i.e., score 
results), including means and ranges. The Wilcoxon Test 
was used to detect significant differences in the evaluated 
scores at final follow-up. Results were compared with the 
Mann-Whitney U Test. Statistical significance was set at a 
p-value < 0.05.

RESULTS 
From the initial sample, 20 patients of group A and 15 
patients of group B were available for the final follow-up 
(figure 2). The two groups were homogeneous with regard 
to age, gender, and dominance: group A was composed of 
eleven women and nine men (mean age, 60.45 ± 1.9); group 

B was composed of nine women and six men (mean age, 
55.40 ± 3.48).  Demographic data intergroup comparison 
were reported in table I. The mean follow-up was 5.11 ± 
1.30 years: 5.25 ± 1.34 years for group A, and 4.93 ± 1.24 
years for group B (p = 0.143). 
All fractures were classified according to the Neer’s and 
Hertel’s classifications, as summarized in table II. No statis-
tically significant differences, based on fracture classifica-
tions, were found between the two groups.
Clinical results at final follow-up showed: a median CMS of 
82.0 ± 7.6 in group A, and 87.0 ± 5.4 in group B (p = 0.166); a 
median quickDASH of 8.7 ± 4.3 in group A, and 5.4 ± 0.4 in 
group B (p = 0.101); a median ASES of 83.7 ± 7.0 in group A, 
and 96.1 ± 1.0 in group B (p = 0.003); and a median SF-12 of 
88.2 ± 5.9 in group A, and 90.1 ± 5.7 in group B (p = 0.327). 

Table I. Demographic table. Intergroup comparison. 

Variable Group A (Conservative) n = 20 Group B (ORIF) n = 26 pb

Follow-up ± SD 5.25 ± 1.34 4.93 ± 1.24 0.143

Average age ± SD 60.5 ± 1.9 55.4 ± 3.5 0.015

Gender (Male/Female) 9/11 6/9 0.409

Dominant side (Right/Left) 18/2 14/1 0.440

Affected side (Right/Left) 9/11 8/7 0.345

Complications 0 1 0.374
SD: Standard Deviation; bboldface indicates statistical significance (p < 0.05).

Figure 1. X-rays. (A1) Conservative group fracture, (A2) 
conservative group fracture at final follow-up; (B1) surgical 
group preoperative, (B2) surgical group at final follow-up.

Enrollment

Allocation

Follow-up

Analysis

Assessed for eligibility (n = 80)

Excluded (n = 30)
- Not meeting inclusion criteria (n = 30)
- Declined to participate (n = 0)
- Other reasons (n = 0)

Randomized (n = 50)

Conservative group (A)
(n = 25)

Surgical group (B)
(n = 25)

Lost to follow-up (n = 10)

Analyzed (n = 15)

Lost to follow-up (n = 5)

Analyzed (n = 20)

Figure 2. Flowchart.
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Seventeen patients of group A (85%) and 15 patient of group 
B (100%) were satisfied or very satisfied (p = 0.058).
However, the results showed statistical significance only for 
ASES (p = 0.003). No statistical significance for the CMS 
(n.s.), quickDASH (n.s.), SF-12 (n.s.), or the Satisfaction 
rate (n.s.). Clinical data and intergroup comparison are 
reported in table III and IV.
One patients of group B reported wound dehiscence, which 
was successfully treated with medical therapy, and complete-
ly healed within four weeks of surgery. No other compli-
cations were reported. All patients in both groups showed 
bone healing without displacement and/or malunion.

DISCUSSION 
The most significant finding of this study was that, with 
regard to the treatment of proximal humeral fractures, 
there was no difference in outcomes between conserva-
tive and surgical treatment with conventional stainless steel 
plates. In accordance with the literature, outcomes showed 
a substantial equivalence of clinical and radiographic results 
between the two groups at 5.11 years of follow-up. In fact 
a 2015 review by Xie et al. (20), which included nine arti-
cles and 518 patients, pointed out that operative treatment 
did not significantly improve the functional outcome and 
health-related quality of life. 

Table II. Fracture classification. Intergroup comparison. 

Variable Group A (Conservative) n = 20 Group B (ORIF) n = 15 pb

Neer Classification 2 
3 
4

11 (55%)
8 (40%)
1 (5%)

5 (33%)
6 (40%)
4 (27%)

0.067

Hertel Classification 1 
2 
3 
4 
5 
6 
7 
8

1 (5%)
0 (0%)
4 (20%)
1 (5%)
4 (20%)
0 (0%)
4 (20%)
6 (30%)

0 (0%)
0 (0%)
1 (7%)
3 (20%)
3 (20%)
2 (13%)
3 (20%)
3 (20%)

0.500

bBoldface indicates statistical significance (p < 0.05).

Table III. Clinical results. Intergroup comparison. 

Variable (± SD) Group A (Conservative) n = 20 Group B (ORIF) n = 15 pb

Constant-Murley Score 82.0 ± 7.6 87.0 ± 5 .4 0.166

quickDASH   8.7 ± 4.3   5.4 ± 0.4 0.101

ASES Shoulder Score 83.7 ± 7.0 96.1 ± 1.0 0.003

SF-12 88.2 ± 5.9 90.1 ± 5.7 0,327

Satisfaction (1-4)  3.0 ± 0.5   3.5 ± 0.3 0.058

SD: Standard Deviation; ASES: American Shoulder and Elbow Surgeons; SF-12, Short Form-12: bboldface indicates statistical significance (p < 0.05).

Table IV. Clinical results, Neer Classification subgroups. Intergroup comparison. 

Variable (± SD) Group A (Conservative) n = 20 Group B (ORIF) n = 15 pb

Neer 2 n = 11 Neer 3 n = 8 Neer 4 n = 1 Neer 2 n = 5 Neer 3 n = 6 Neer 4 n = 4

Constant-Murley Sc. 86.9 ± 7.8   79.4 ± 12.0 49.0 ± NA 95.0 ± 5.4 83.2 ± 8.3 82.8 ± 8.1 0.166

quickDASH   6.6 ± 4.8   9.7 ± 6.9 25.0 ± NA   5.6 ± 0.4   5.0 ± 0.7   5.8 ± 0.4 0.101

ASES Shoulder Sc. 87.9 ± 9.1 81.0 ± 9.2 59.9 ± NA 96.4 ± 2.0 94.8 ± 0.3 97.8 ± 1.8 0.003

SF-12 92.5 ± 6.3 85.1 ± 9.1 66.0 ± NA 93.0 ± 2.7 90.1 ± 3.5 86.4 ± 1.6 0,327

Satisfaction (1-4)   3.2 ± 0.5   2.9 ± 0.8 2.0 ± NA    3.4 ± 0.4    3.5 ± 0.4   3.5 ± 0.5 0.058

SD: Standard Deviation; ASES: American Shoulder and Elbow Surgeons; SF-12: Short Form-12; bboldface indicates statistical significance (p < 0.05); NA: 
not applicable.
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In this study, there was only a slight difference with regard 
to the clinical evaluation forms between the two groups, 
yielding better results for the ORIF group. Again, in accor-
dance with the literature, no statistically significant differ-
ences were found in the Costant-Murley and QuickDASH 
scores, or in the SF12 Questionnaire. On the other hand, 
the ASES score showed statistically significant outcomes; 
these results were correlated with a recovery of normal 
daily activities with both treatments. Patients with fractures 
in the dominant limb showed better functional outcomes, 
but this data is not relevant in this study since the two 
groups were homogeneous. The ORIF group, due to an 
early rehabilitation protocol, showed better outcomes in 
high demand activities.
No differences between the two treatments were otherwise 
found in the radiographic evaluation. Bone healing was 
achieved in all patients. 
Only one patient reported a complication (surgical wound 
dehiscence), which could have been attributed this to the 
small sample included in the study. 
The limits of conservative treatment are: prolonged immo-
bilization, and therefore the risk of articular stiffness; avas-
cular necrosis; and malunion and/or nonunion. In the liter-
ature, these results are supported by several studies, such as 
the 2014 review by Mao et al. (21) and the 2018 review by 
Reinier B. Beks et al. (22).
The former review included six studies and 287 patients, 
144 of which were treated with conservative management: 
nonunion was identified in 5.47% (7/128); osteoarthritis in 
14.6% (7/48); and avascular necrosis in 15.5% (20/128) of 
patients treated nonoperatively.
The latter review included twenty-two studies and 1743 
patients, 833 of which were treated conservatively. Specif-
ically, 13 studies demonstrated a nonunion rate of 5.6% 
(25/45), and a rate of 8.0% (35/439) of avascular necro-
sis. In five studies, 4.8% of patients (20/457) under-
went revision surgery due to impingement, displacement, 
or malunion.
Even though surgical patients presented better function-
al outcomes, they ran into a higher incidence of infections, 
nerve injuries, and reintervention. 
In a 2015 review by Xie et al. (20), operative and nonop-
erative treatments were compared. They reported that the 
surgical group had an infection rate five times higher than 
that of the non-surgical group; a nerve injury rate 1.57 times 
higher; and twice as high of reintervention and mortality 
rates, whereas, the rate of nonunion and displacement was 
reduced to almost half.
Moreover, as stated by Panagiotopoulou et al. (23) in their 
2019 review, and also by McMillan & Johnstone (24) in their 
2018 review, implant-related complications such as screw 

perforations, screw cut-out, mobilization and plate bend-
ing, and break-age should not be overlooked.
In agreement with the significant rate of complications 
related to ORIF reported in the literature (25), this study 
suggests that the conservative approach leads to good clini-
cal results and bone healing, and that it furthermore avoids 
the risks associated with surgery. 
On the other hand, patients with high activity demand 
could prefer the surgical option since operative treatment 
could lead to a faster recovery.
In accordance with the 2011 study by Olerud et al. (26), this 
study suggested that the choice of treatment in patients with 
proximal humeral fractures should be based on functional 
demands and comorbidities of the patients.
The limitations of the study included the number of patients 
admitted to the study and the absence of comparison to other 
surgical treatments. Moreover, the follow-up period allowed 
us to draw conclusions only on the medium-term outcomes.

CONCLUSIONS
Conservative treatment is the gold standard for nondis-
placed and minimally displaced proximal humeral fractures, 
whereas, in cases of majorly displaced humeral fractures, 
the treatment of choice in literature has yet to be defined. 
This prospective study showed that the comorbidity and 
functional demand of patients must be taken into consid-
eration in the management of majorly displaced proximal 
humeral fractures. 
Since the clinical and radiological outcomes in conserva-
tively treated patients are comparable to the outcome of 
patients treated with ORIF, conservative treatment is there-
fore a viable option for patients with low functional demand, 
and furthermore, the associated risks of surgery are avoided. 
Operative treatment is best suited for younger and healthy 
patients with higher functional demand, where early mobi-
lization of the affected limb can lead to faster recovery for 
activities demanding higher performance.
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