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ABSTRACT
Objective: Although surgical treatment is the preferred option for fractures affecting joints and requiring early movement, conserva-
tive treatment represents a viable alternative for individuals unsuitable for surgery due to the increased risks of comorbidities associ-
ated with advanced age. The objective of this study was to analyze the clinical functional results and patient satisfaction of proximal 
humerus fractures (PHFs) that were followed conservatively in our clinic.

Methods: This single-center, retrospective, observational study investigated 48 elderly patients treated conservatively for PHFs. The 
following variables were investigated: age, gender, fracture side, and Neer classification. The American Shoulder and Elbow Surgeons 
Shoulder Score (ASES), which provides information about pain level and functional results, was determined and analyzed at the last 
outpatient clinic control. Furthermore, a subjective satisfaction scale was devised, comprising a 5-point scale (from 1—completely 
unsatisfied to 5—completely satisfied) for the assessment of patient satisfaction.

Results: The median age was 77.5 years (range: 65-97). The median total ASES scores were 76.6 (range: 45-96.6). A total of 68.8% 
of the patients were satisfied from the treatment. A significant difference was identified between fracture type and total ASES 
scores at the final follow-up (P = .038) (Table 2). Subsequent post-hoc analyses revealed a significant distinction in total ASES 
scores between type 2 and type 4 fractures (P = .012).

Conclusion: Our findings suggest that geriatric patients with PHFs can achieve favorable results through the implementation of an 
appropriate conservative treatment plan. As expected, an increase in fragmentation levels has been linked to a decline in clinical 
outcomes.
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INTRODUCTION

Proximal humerus fractures (PHFs) constitute between 
4% and 6% of all adult fractures and are typically caused 
by low-energy injuries. Fractures of this region occur 
with low-energy trauma in the elderly, whereas those in 
younger individuals are caused by higher-energy trauma. 
The rising number of individuals in the aging population 
is contributing to an increase in the incidence of PHFs, 
which represent the third most common osteoporotic 

fracture in the elderly, following vertebral compression 
fractures and distal radius fractures.1-4

Although surgical treatment is the preferred option for 
osteoporotic fractures affecting joints and requiring early 
movement, conservative treatment represents a viable 
alternative for individuals unsuitable for surgery due to the 
increased risks of comorbidities associated with advanced 
age. Previously, conservative treatment for Neer type 1 
and type 2 fractures and surgical treatment for type 3 and 
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4 fractures were the most commonly accepted treatment 
options. However, the recent increase in the elderly popu-
lation has prompted the exploration of surgical treatment 
alternatives. Consequently, the indications for conserva-
tive treatment have been expanded to include patients 
with lower functional expectations and higher surgical 
risk.5-7

The objective of this study was to analyze the clinical 
functional results and patient satisfaction of PHFs that 
were followed conservatively in our clinic. The aim is to 
provide insight into the potential safety of conservative 
treatment, which is less interventional and less costly, for 
these fractures.

MATERIALS AND METHODS

Study Population and Data Collection
This single-center, retrospective, observational study 
included patients who underwent conservative treatment 
after a proximal humerus fracture at the study clinic, fol-
lowing Ankara Bilkent City Hospital Clinical Research 
Ethics Committee approval (number: E1-22-2545, date: 
06/04/2022). Written and verbal informed consent was 
obtained from the patients who agreed to take part in 
the study. The study period spanned from May 2019 to 
March 2023. Patients presenting with Neer type 2, 3, and 
4 PHFs, diagnosed and treated by our clinic, were included 
if they met the inclusion criteria: patients with accept-
able reduction criteria or patients where surgery had been 
recommended but not performed due to comorbidi-
ties, cases with a minimum follow-up of 6 months, and 
cases whose direct radiographs and computed tomog-
raphy scans were taken at the time of trauma and out-
patient clinic records are available in our clinical archive. 
Conversely, patients who underwent surgical intervention 
at the initial evaluation or during follow-ups, patients with 

isolated tuberculum major or other Neer type 1 fractures, 
patients with pathological fractures, refractures, open 
fractures, neuromuscular diseases, concurrent fractures 
of the same extremity, and patients who were lost to fol-
low-up were excluded from the study. In accordance with 
the established inclusion and exclusion criteria, the study 
included 48 patients.

Treatment Protocol
All patients were followed up with a Velpeau bandage after 
closed reduction. After 4-6 weeks of follow-up with the 
bandage, passive shoulder range of motion exercises were 
initiated, and active shoulder range of motion exercises 
were started from weeks 8 to 10, as possible as tolerated. 
Strength exercises were started at week 12. All patients 
were called for follow-up visits at regular intervals (third 
week, sixth week, eighth week, twelfth week, sixth month, 
first year). At each follow-up visit, the level of patient sat-
isfaction was evaluated.

Functional Evaluation
The following variables were investigated: age, gender, 
fracture side, and Neer classification.8 The classifica-
tion of all fractures was conducted using both x-ray and 
computed tomography images. The American Shoulder 
and Elbow Surgeons Shoulder Score (ASES), which 
provides information about pain level and functional 
results, was determined and analyzed at the last out-
patient clinic control.1,9,10 Furthermore, the patient was 
queried regarding their satisfaction with the treatment. 
To this end, a subjective satisfaction scale was devised, 
comprising a 5-point scale (1—completely unsatis-
fied, 2—unsatisfied, 3—could be better, 4—satisfied, 
5—completely satisfied) for the assessment of patient 
satisfaction. As previously stated, patient satisfaction 
was queried at each follow-up visit; however, only the 
satisfaction score at the final visit was subjected to 
evaluation.

Statistical Analysis
The statistical analysis was conducted using the IBM® 
SPSS Corp.; Armonk, NY, USA Statistics software, ver-
sion 21.0. The conformity of the data to a normal dis-
tribution was evaluated using both visual and analytical 
methods. The visual methods employed were histograms 
and probability plots, while the analytical method was the 
Kolmogorov–Smirnov test. The results of these tests indi-
cated that the data were skewed. The Kruskal–Wallis test 
was employed for group analysis, while the Mann–Whitney 
U test was used for pairwise comparisons and post-hoc 
analysis. Descriptive statistics were defined using the 
median (interquartile range) and minimum-maximum 
value. A P-value of less than .05 was considered statisti-
cally significant.

MAIN POINTS

•	 The prevailing opinion for the treatment of proximal 
humerus fractures in the elderly is in favor of conservative 
treatment, as this approach is believed to minimize com-
plications and facilitate the achievement of satisfactory 
outcomes.

•	 Despite the relatively lower American Shoulder and Elbow 
Surgeons Shoulder Score (ASES) scores after conserva-
tive treatment, higher satisfaction rates can be achieved 
in elderly PHFs, possibly related to the decreasing expec-
tations of patients with increasing age. Therefore, even 
minimal functional outcomes can lead to high satisfaction 
in the elderly patient population.

•	 Increase in fragmentation is associated with a decrease in 
clinical outcomes in proximal humerus fractures.
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RESULTS

A total of 48 patients were evaluated, of whom 34 were 
female (70.8%) and 14 were male (29.2%). The median 
age was 77.5 (17) years (range: 65-97). With a median 
outpatient follow-up of 15 (19) months (range: 6-33), 
the median pain, activity, and total ASES scores were 40 
(10) (range: 30-50), 36.6 (24.2) (range: 10-50), and 76.6 
(26.6) (range: 45-96.6), respectively. A total of 68.8% of 
the patients were satisfied from the treatment (Table 1).

A significant difference was identified between fracture 
type and total ASES scores at the final follow-up (P = .038) 
(Table 2). Subsequent post-hoc analyses revealed a sig-
nificant distinction in total ASES scores between type 2 
and type 4 fractures (P = .012) (Table 3).

DISCUSSION

Geriatric PHFs represent a significant area of orthopedic 
practice, given the growing prevalence of the aging popu-
lation. In contrast to their younger counterparts, surgical 
treatment for early mobilization may not always yield opti-
mal results in this age group, considering both surgical tol-
erance and compliance with postoperative rehabilitation 
are limited. This highlights the importance of conservative 
treatment in geriatric PHFs. The most significant finding 

of our study was the high level of patient satisfaction 
(68.8%) observed in the geriatric population. Additionally, 
the ASES scores utilized for pain and functional assess-
ment of patients demonstrated comparable outcomes to 
those reported in the surgical treatment literature.

In the existing literature, several patient-reported out-
come measurements are frequently employed for the 
assessment of functional outcomes following PHFs. In 
our study, the ASES score was used to assess pain and 
functional scores. Our mean ASES score, independent of 
fracture type, was calculated to be 76.6 (range: 45-96.6). 
As expected, lower functional scores were observed in 
higher Neer type fractures (P = .038). Post-hoc analyses 
revealed that the difference between the groups was 
mainly due to Neer type 4 fractures (Table 3) (P = .012 
and P = .161). Despite the relatively lower ASES scores, we 
observed high satisfaction rates among elderly PHFs. In 
our study, patient satisfaction was subjectively assessed 
as a separate parameter, independent of the ASES score. 
After questioning, only 7 patients (14.6%) reported dis-
satisfaction; 8 patients (16.7%) said “it could have been 
better”; and 33 patients (68.8%) said they were satis-
fied with the treatment. We hypothesize that the reason 
for the high patient satisfaction rate despite relatively 
lower ASES scores can be explained by the decreasing 

Table 1.  Demographic Profile of the Patients

​ ​
Elder Proximal Humerus 

Fractures (n = 48) Frequency (%)

Gender Female 34 70.8

Male 14 29.2

Side Right 36 75

Left 12 25

Age (years) 77.5 (17) (range: 65-97)

Fracture Neer classification Type 2 6 12.5

Type 3 26 54.2

Type 4 16 33.3

Follow-up (months) 15 (19) (range: 6-33)

ASES pain score 40 (10) (range: 30-50)

ASES activity score 36.6 (24.2) (range: 10-50)

Total ASES score 76.6 (26.6) (range: 45-96.6)

Patient satisfaction Completely unsatisfied 4 8.3

Unsatisfied 3 6.3

Could be better 8 16.7

Satisfied 7 14.6

Completely satisfied 26 54.2
n, number of patients.
Categorical variables were descripted as frequency (percentage) whereas “Age, ASES scores, and Follow-up” parameters were descripted as 
median (interquartile range) (minimum-maximum value).
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expectations of patients with increasing age. Patients’ 
functional expectations and their hopes of being com-
pletely cured decrease severely with advanced age. 
Therefore, even minimal functional outcomes can lead 
to high satisfaction rates in this patient population. The 
favorable outcomes observed in elderly PHFs, which 
is reported in the literature, can be attributed to this 
hypothesis.11,12

Despite ongoing debate in the literature regarding the 
optimal treatment of PHFs, the prevailing opinion is in 
favor of conservative treatment, considering this approach 
is believed to minimize complications and facilitate the 
attainment of satisfactory outcomes. Furthermore, sev-
eral authors have stated that orthopedic surgeons are 
prone to treat elder PHFs conservatively in recent years.13,14 
Our findings, functional scores, and high patient satisfac-
tion rates are in accordance with those reported in the 
existing literature. In 2019, Çaliskan and Doğan compared 
PHFs treated surgically and conservatively regardless of 

age factors and reported no significant difference in post-
operative ASES scores between surgical and conservative 
groups in Neer type 2, 3, and 4 fractures.1 In their study, 
they reported a mean ASES score of 93.2 in surgically 
treated Neer type 2 PHFs, 67.2 for type 3 fractures, and 
77.8 for type 4 fractures.1 In 2020, Gracitelli et al.15 ana-
lyzed the 12-month follow-up results of PHFs in patients 
over 60 years of age and reported a mean ASES score of 
77.7. Akyürek et  al.16 reported an ASES score of 90.2 in 
the surgical group in PHFs, which they analyzed indepen-
dently of age in valgus-impacted fractures. Roddy and 
Kandemir reported a minimum ASES score of 63.3 (mean: 
98.3, range: 63.3-100) in 26 surgically treated patients 
with a minimum follow-up of 2 years, but 4 of these 
patients developed avascular necrosis.17 Furthermore, we 
have observed that functional scores decrease with an 
increasing number of fracture fragments in our study, and 
this finding is also consistent with the literature. In their 
aforementioned study, Çaliskan and Doğan reported an 
ASES score of 82.3 for 2-part fractures, 85.9 for 3-part 
fractures, and 70.3 for 4-part fractures after conserva-
tive follow-up in age-independent PHFs.1 This may be 
explained by the fact that conservative management and 
rehabilitation of fractures with fewer fragments is easier 
and their union potential is higher.

The main limitation of our study is that the results were 
not compared with a control group. In a population over 
65 years of age, the effectiveness of conservative treat-
ment can be demonstrated more objectively with ran-
domized trials that compare the results with a control 
group in which surgical treatment is used. On the other 
hand, we tried to overcome this limitation by comparing 
the results of the studies available in the literature with 
our own results. Another important limitation is that we 

Table 3.  Post-hoc Analysis of ASES Scores According to 
Fracture Types and Statistical Significance (P) Values 
Between Groups

Total ASES 
Score

Neer Type 2 
Fractures 

(n = 6)

Neer Type 3 
Fractures 

(n = 26)

Neer Type 4 
Fractures 

(n = 16)

Neer type 2 
fractures (n = 6)

N/A .098 .012

Neer type 3 
fractures (n = 26)

.098 N/A .161

Neer type 4 
fractures (n = 16)

.012 .161 N/A

n, number of patients; P, statistical significance value.

Table 2.  Distribution of Functional Scores and Satisfaction Scores According to Fracture Types

​
Neer Type 2 Fractures 

(n = 6)
Neer Type 3 Fractures 

(n = 26)
Neer Type 4 Fractures 

(n = 16) P

ASES Pain score 45 (5)
(range: 40-45)

40 (10)
(range: 30-50)

37.5 (9)
(range: 35-45)

.157

Activity score 43.3 (13.4) 
(range: 36.6-50)

36.6 (17.5) 
(range: 10-50)

26.65 (27.8) 
(range: 10-50)

.103

Total score 88.3 (18.4) 
(range: 76.6-95)

76.6 (27.1)
(range: 51.6-96.6)

67.5 (26.1) 
(range: 45-90)

.038

Patient satisfaction 1 0 1 (3.8%) 3 (18.8%) .407

2 0 2 (7.7%) 1 (6.3%)

3 0 4 (15.4%) 4 (25%)

4 2 (33.3%) 3 (11.5%) 2 (12.5%)

5 4 (66.7%) 16 (61.5%) 6 (37.5%)
n, number of patients; P, statistical significance value.
Categorical variables were descripted as frequency (percentage) whereas “ASES scores” parameters were descripted as median (interquartile 
range) (minimum-maximum value).
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only performed subjective functional analyses and did not 
include objective functional analyses (muscle strength 
and range of motion), but it is not easy to perform these 
measurements in this age population. In addition, as men-
tioned above, especially in older patients, expectations of 
shoulder motion are quite low, and maximum patient sat-
isfaction can be achieved with minimal functional results. 
The small number of patients and the limited follow-up 
period are also important limitations. Last but not least, it 
was not possible to perform a detailed comorbidity analy-
sis in the present study. However, it should be noted that 
age is not the sole risk factor in this age group, and it is 
inevitable that detailed comorbidities will have an effect 
on the results. It may be possible to obtain more objective 
results in future by conducting prospective randomized 
studies, although this would be challenging in this age 
group.

In conclusion, conservative treatment appears to be a 
viable alternative, especially in multisegment fractures 
of the proximal humerus and in older patients. The supe-
rior satisfaction rate observed in the elderly in our study 
may be attributed to the declining expectations associ-
ated with advancing age. Conversely, an increase in frag-
mentation levels has been linked to a decline in clinical 
outcomes. Our findings suggest that geriatric patients 
with PHFs can achieve favorable results through the 
implementation of an appropriate conservative treat-
ment plan.

Data Availability Statement: The data that support the findings 
of this study are available on request from the corresponding 
author.

Ethics Committee Approval: This study was approved by Ankara 
Bilkent City Hospital Clinical Research Ethics Committee 
(Decision number: E1-22-2545, date: 06/04/2022).

Informed Consent: Written and verbal informed consent was 
obtained from the patients who agreed to take part in the study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept – B.G., A.Ç., M.M.A., Ö.D.; 
Design – B.G., A.Ç., M.M.A., Ö.D.; Supervision – B.G., A.Ç., M.M.A., 
Ö.D.; Resources – B.G., Ö.D.; Materials – B.G., A.Ç., M.M.A.; Data 
Collection and/or Processing – B.G., A.Ç., M.M.A.; Analysis and/or 
Interpretation – B.G., Ö.D.; Literature Search – B.G., A.Ç., M.M.A., 
Ö.D.; Writing Manuscript – B.G.; Critical Review – Ö.D.; Other – 
B.G., A.Ç., M.M.A., Ö.D.

Declaration of Interests: The authors declare that they have no 
competing interests.

Funding: The authors declared that this study has received no 
financial support.

REFERENCES

1.	 Çaliskan  E, Doğan  Ö. PHILOS plate versus nonoperative 
treatment in 2-, 3-, and 4-part proximal humeral fractures: 
comparison with healthy control subjects. J Orthop Surg 
(Hong Kong). 2019;27(3):2309499019875169. [CrossRef]

2.	 Court-Brown CM, Caesar B. Epidemiology of adult fractures: 
a review. Injury. 2006;37(8):691-697. [CrossRef]

3.	 Court-Brown CM, Garg A, McQueen MM. The epidemiology 
of proximal humeral fractures. Acta Orthop Scand. 
2001;72(4):365-371. [CrossRef]

4.	 Howard  L, Berdusco  R, Momoli  F, et  al. Open reduction 
internal fixation vs non-operative management in proximal 
humerus fractures: a prospective, randomized controlled 
trial protocol. BMC Musculoskelet Disord. 2018;19(1):299. 
[CrossRef]

5.	 Quarcoopome  J, Adam  J, Baljer  B, Nagi  A, Eardley  W, 
McVie JL. Fixation of proximal third humeral shaft fractures 
in older patients. Geriatr Orthop Surg Rehabil. 
2023;14:21514593231164246. [CrossRef]

6.	 Soler-Peiro  M, García-Martínez  L, Aguilella  L, Perez-Ber-
mejo M. Conservative treatment of 3-part and 4-part proxi-
mal humeral fractures: a systematic review. J Orthop Surg 
Res. 2020;15(1):347. [CrossRef]

7.	 Walter N, Szymski D, Riedl M, et al. Proximal humerus frac-
tures in the elderly U.S. population: A cross-sectional study 
of treatment trends and comparison of complication rates 
after joint replacement, open reduction and internal fixa-
tion, and non-surgical management. J Clin Med. 
2023;12(10):3506. [CrossRef]

8.	 Domingue G, Garrison  I, Williams R, Riehl  JT. Management 
of proximal humeral fractures: a review. Curr Orthop Pract. 
2021;32(4):339-348. [CrossRef]

9.	 Richards RR, An KN, Bigliani LU, et al. A standardized method 
for the assessment of shoulder function. J Shoulder Elbow 
Surg. 1994;3(6):347-352. [CrossRef]

10.	 Schmidt S, Ferrer M, González M, et al. Evaluation of shoul-
der-specific patient-reported outcome measures: a sys-
tematic and standardized comparison of available evidence. 
J Shoulder Elbow Surg. 2014;23(3):434-444. [CrossRef]

11.	 Launonen AP, Sumrein BO, Reito A, et al. Surgery with lock-
ing plate or hemiarthroplasty versus nonoperative treat-
ment of 3-4-part proximal humerus fractures in older 
patients (NITEP): an open-label randomized trial. PLOS Med. 
2023;20(11):e1004308. [CrossRef]

12.	 Mellstrand Navarro C, Brolund A, Ekholm C, et al. Treatment 
of humerus fractures in the elderly: A systematic review 
covering effectiveness, safety, economic aspects and evo-
lution of practice. PLOS ONE. 2018;13(12):e0207815. 
[CrossRef]

13.	 Klahs KJ, Hagen M, Scanaliato J, Hettrich C, Fitzpatrick KV, 
Parnes  N. Geriatric proximal humerus fracture operative 
management: a Truven Health Analytics database study 
(2015-2020). J Shoulder Elbow Surg. 2024;33(3):715-721. 
[CrossRef]

14.	 Papalia AG, Romeo PV, Kingery MT, et al. Trends in the treat-
ment of proximal humerus fractures from 2010 to 2020. J 
Shoulder Elbow Surg. 2024;33(2):e49-e57. [CrossRef]

15.	 Gracitelli  MEC, Yamamoto  GJ, Malavolta  EA, Andrade-
Silva FB, Kojima KE, Ferreira Neto AA. Nonoperative treat-
ment for displaced proximal humeral fractures in elderly 
patients: correlation between deviations and clinical 

https://doi.org/10.1177/2309499019875169
https://doi.org/10.1016/j.injury.2006.04.130
https://doi.org/10.1080/000164701753542023
https://doi.org/10.1186/s12891-018-2223-3
https://doi.org/10.1177/21514593231164246
https://doi.org/10.1186/s13018-020-01880-7
https://doi.org/10.3390/jcm12103506
https://doi.org/10.1097/BCO.0000000000001002
https://doi.org/10.1016/S1058-2746(09)80019-0
https://doi.org/10.1016/j.jse.2013.09.029
https://doi.org/10.1371/journal.pmed.1004308
https://doi.org/10.1371/journal.pone.0207815
https://doi.org/10.1016/j.jse.2023.07.012
https://doi.org/10.1016/j.jse.2023.07.038


36  Gencer et al. Proximal Humerus Fractures in the Elderly Arch Basic Clin Res 2025; 7(1): 31-36

outcomes. Rev Bras Ortop (Sao Paulo). 2022;57(2):273-
281. [CrossRef]

16.	 Akyürek  M, Koraman  E, Iyetin  Y, Akan  M. Should valgus-
impacted proximal humerus fractures necessarily be oper-
ated on? Radiological versus functional results. Turk J Med 
Sci. 2023;53(5):1094-1104. [CrossRef]

17.	 Roddy  E, Kandemir  U. High rate of avascular necrosis but 
excellent patient-reported outcomes after open reduction 
and internal fixation (ORIF) of proximal humerus  
fracture dislocations: should ORIF be considered as primary 
treatment? J Shoulder Elbow Surg. 2023;32(10):2097-2104. 
[CrossRef]

https://doi.org/10.1055/s-0040-1716760
https://doi.org/10.55730/1300-0144.5674
https://doi.org/10.1016/j.jse.2023.04.002

