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Abstract 

Objectives: Proximal humerus fractures (PHFs) are common fractures in the elderly and are typically 
treated conservatively with immobilization. However, there is no consensus on whether to choose early 
or late conventional mobilization, taking their outcomes into account. This paper reviews comparative 
studies on the clinical outcomes of one- and three-week immobilization periods in terms of limb function, 
pain intensity, and complications following the adoption of the non -surgical treatment of PHF. 

Methods: The current systematic review started with searching PubMed, Scopus, and Web of Science databases 
for randomized clinical trials (RCTs) on PHF patients to compare the clinical outcomes between patients receiving 
the one-week mobilization (early mobilization) and those receiving the three-week mobilization (late mobilization). 
We also performed a meta-analysis to compare the two groups’ limb function and pain levels at three and six months 
of follow-up. 

Results: Five of the seven RCTs had adequate data to be included in the meta-analysis. The quantitative results 
showed that the early mobilized patients had improved limb function at three [weighted mean difference (WMD): 
5.15 (CI 95%: 0.68-9.62)] and six [WMD: 3.51 (CI 95%: 0.43-6.60)] months, but not at 12 months of follow-up. At 
either three, six, or 12 months, there was no difference in pain intensity between the two groups. 

Conclusion: This review supports the adoption of early mobilization at one week for the non-operative management 
of PHFs. However, to compare the long-term effects, more clinical trials with longer follow-ups are needed. 

        Level of evidence: I 

        Keywords: Early mobilization, Immobilization, Non-operative treatment, Proximal humerus fracture, Systematic review 

 
 

Introduction

roximal humerus fractures (PHFs) comprise an 
estimated 5% of all fractures, which primarily affect 
the elderly.1,2 Being among fragility fractures, PHFs 

frequently result in major morbidity in osteoporotic 
individuals in the growing geriatric population.2 The 
majority of fractures now being considered for surgical 
treatment are those with the potential to develop nonunion 
or symptomatic malunion in active individuals.3-5 PHF, 
which is most frequently brought on by a minor fall in an 
elderly person with osteoporosis, results in two-part 
fractures with or without partial dislocation and is usually 

treated conservatively with fixation in a splint.6 The trend 
has been changing in recent years, with even more severely 
displaced fractures being treated non-surgically. This is 
due to the growing evidence that there is no clinically 
significant difference between surgical and non-surgical 
treatments with regard to patient-reported shoulder 
function at one-year follow-ups.7-9 However, there is 
controversy over the appropriate immobilization period 
when nonsurgical treatment is considered. 

Consequently, the next key issue is to investigate the non-
surgical treatment approach for PHFs. Immobilization is 
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usually suggested for a period of one to three weeks. Early 
mobilization is believed to have some benefits, such as a 
quicker return to normal activities and less financial 
burden. There is a recent perception, supported by some 
studies, that hypothesizes early mobilization is more 
beneficial for upper extremity functions.10  However, some 
issues, such as pain during rehabilitation and non-unions, 
can result in decreased patient compliance. Therefore, to 
have a clear understanding, we planned to review previous 
clinical trial studies on this topic. 

In this systematic review and meta-analysis study, we 
aimed to compare the clinical outcomes of pain and 
functional status between two groups of patients with PHFs 
who were treated conservatively with early and late 
(conventional) mobilization. 

Materials and Methods 
Study Setting 

We conducted a systematic search of the literature using 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) principles. 

Search Strategy 
  In July 2022, the following search phrases were entered into 
the Medline, Scopus, Web of Science, and the Cochrane 
Library databases: )“proximal”) AND )“humerus” OR 
“humeral”) AND )“fracture”) AND )“immobilization” OR 
“mobilization” OR “rehabilitation” OR “physiotherapy”) AND 
)“immediate” OR “early” OR “late” OR “conventional” OR 
“duration” OR “period” OR “week”). To make sure we did not 
leave out any relevant publications, we also checked the 
references in the articles.  

Eligibility Criteria and Study Selection 
The purpose of the current study was to systematically 

review studies meeting the PICOS/TD methodological 
requirements [Table 1]. The exclusion criteria were 
operative treatment, chronic fractures, studies other than 
clinical trials, articles on the pediatric population, book 
chapters, studies without an available full text, and 
research comparing different rehabilitation techniques but 
not the timing of treatment [Figure 1]. 

Data Extraction 
  The two authors used a pre-made data sheet to analyze the 
information extracted from each study, which included data 
on the study’s year of publication, design, the sample size in 
each group, follow-up intervals, the Neer classification of 
fractures, outcomes on patients’ pain scores, functional 
status [absolute Constant score (CS) or Neer score], and 
reported complications. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Flowchart displaying the number of documents eliminated 
at each stage and the systematic search approach used 

Quality Assessment 
  According to the modified Jadad scale, the quality of the 
included clinical trials was evaluated by the two authors 
(their names are removed for the sake of blinding the 
manuscript). The three main methodological criteria of 
randomization, blinding, and accountability were checked 
for each study. The scores ranged from 0 to 8 [Table 2]. Two 
trials scored 6/8 and one 7/8. The study by Kristiansen et al. 
scored 4/8 and was excluded from the meta-analysis. We 
could not assess two unpublished clinical trials due to 
unpublished details in the methodology.  

Statistical Meta-Analysis 
  The main purpose of this meta-analysis was to compare 
pain and functional status scores between two groups of PHF 
patients conservatively treated by protocols of early and late 
mobilization. Forest plots were depicted to assess 
heterogeneity and calculate the pooled weighted mean 
difference (WMD) with corresponding 95% confidence 
intervals (WMD with a 95% CI was used as the pooled 
estimation of efficacy outcomes) for visual inspection across 
studies. Due to the conceptual heterogeneity, a random-
effects meta-analysis was conducted to account for the 
heterogeneity of the study populations. Pooled estimates 
with their corresponding 95% CIs were calculated using the 
inverse-variance weights methods.11 The I2 statistics was 
used to assess heterogeneity across studies12 (I2=0% 
indicates no observed heterogeneity, and I2≥50% indicates 
substantial heterogeneity). Cochran’s Q test was also used to 

Table 1. PICOS/TD criteria for the inclusion of clinical trials 

Patients Proximal humerus fracture in adults  

Intervention Early mobilization 

Controls Early and late (conventional) immobilization 

Outcome Pain and functional status 

Timing Follow-up of >3 months  

Design Clinical trial 



(225) 

 

 

 
  

 

THE ARCHIVES OF BONE AND JOINT SURGERY.    ABJS.MUMS.AC.IR 
VOLUME 12. NUMBER 4. April 2024 

IMMOBILIZATION AFTER PROXIMAL HUMERUS FRACTURE 

analyze the statistical significance of heterogeneity.13 The 
WMD was plotted against the inverse of the squared 
standard error. All statistical tests were two-tailed, and the 
significance level was set at less than 0.05 for all tests, except 

for the heterogeneity test. Statistical analyses were 
performed using Stata (version 17.0; Stata Corp., College 
Station, Texas, USA).

 
Table 2. Characteristics of the included studies 

Author (year) 
Study 

design 
Neer Fracture type (N) Group 

Sample 

size 
Age (mean±SD) 

Gender ratio 

(percentage of 

females) 

Follow-up 

(month)  

Jadad 

Score 

Raquel Martínez 

(2021) 
RCT 

Nondisplaced (37)                                

Two-part greater tuberosity (17)                                

Two-part surgical neck (37)                   

Three-part (19)                                            

Four-part (1)           

Early  55 69.5±10.1 81 

3, 6, 12 7 

Late  56 71.3±10.4 76 

B. Kristiansen 

(1989) 
RCT Minimally displaced fractures 

Early  42 72 (median) 71 

3, 6, 12 4 

Late  43 70 (median) 68 

S. A. Hodgson 

(2007) 
RCT 

Minimally displaced 

two-part fractures 

Early  37 68.6±12.2 78.3 

12, 24 

 

Late  37 68.2±11.4 86.4 6 

S. A. Hodgson 

(2003) 
RCT 

Minimally displaced 

two-part fractures 

Early  44 70.7±12.5 75 

2, 4, 12 6 

Late  42 69.6±11.6 88 

M.M. Lefevre-Colau 

(2007) 
RCT 

Nondisplaced (34)                         

      Two-part greater tuberosity (1)   

Two-part surgical neck (15)                   

Three-part (24)                                          

   4 part (0)           

Early  37 63.2±18.4 65 

1.5, 3, 6  6 

Late  37 63.4±17.5 81 

Chen et al. 

(unpublished)  
RCT 

82% non- or minimally 

displaced 

Early  26 63±13 19.2 3, 6 -------- 

Late  24 62±12 37.5 --------  -------- 

Torrens et al. 

(unpublished)  
RCT 

Minimally displaced or displaced two- or 

three-part 

Early  20  -------- --------  

3, 6, 12 
-------- 

Late  22 --------  --------  
-------- 

 
Results 
Study Characteristics 
  Five published and two unpublished clinical trials were 
reviewed. The two unpublished clinical trials whose data 
were available were also included in this review: Carlos 
Torrens, personal communication, March 2019, Hospital del 
Mar, and Neal Chung-Jen Chen, personal communication, 
June 2019, Massachusetts General Hospital [Table 2]. 
  There were 182 and 181 patients in the early and late 
groups, with mean ages of 66.6 and 66.57 years, respectively. 
The percentage of women in the early and late groups was 
60% and 70.6%, respectively. The study by Kristiansen et al. 
lacked the necessary follow-up information to run any 
statistical test.14 The results of the three- and six-month 

follow-ups after the treatment were reported in five studies 
with a quantitative methodology. Three studies applied 
visual analogue scale (VAS) to evaluate pain intensity15,16 

(Carlos Torrens, personal communication, March 2019, 
Hospital del Mar). The pain section from Neer and SF36 
general health questionnaires were used in the studies by 
Kristiansen14 and Hodgson et al.,17 respectively. Pain scores 
are reported out of 100 in this review. Except for the study 
by Kristiansen et al., others evaluated limb function using the 
CS. The functional scores are also reported out of 100 in this 
review. 

Quantitative Analysis (Clinical Outcomes) 
  The demographic characteristics of the patients in each 
study were analyzed. The age and gender ratio parameters 
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NOTE: Weights are from random effects analysis

Overall  (I-squared = 21.1%, p = 0.283)

ID

Martínez (2021)

Torrens et al (unpublished)

Chen et al. (unpublished)

Lefevre-Colau (2007)

Study

5.15 (0.68, 9.62)

WMD (95% CI)

1.50 (-4.75, 7.75)

2.40 (-6.21, 11.01)

9.00 (-2.33, 20.33)

9.90 (2.68, 17.12)

100.00

Weight

35.55

21.90

13.73

28.83

%

5.15 (0.68, 9.62)

WMD (95% CI)

1.50 (-4.75, 7.75)

2.40 (-6.21, 11.01)

9.00 (-2.33, 20.33)

9.90 (2.68, 17.12)

100.00

Weight

35.55

21.90

13.73

28.83

%

  
0-20.3 0 20.3

were not different between the two groups (P>0.05).  

Comparison of Functional Outcomes between Early and 
Late Mobilization Groups 
  According to the analysis of the four clinical trials and the 
comparison of the functional outcomes between early and 
late mobilization at the three-month follow-up after PHF, the 
WMD was 5.15 (CI 95%: 0.68-9.62) [Figure 2]. The results 
revealed the notable superiority of early mobilization. The 
heterogeneity index (I2) was 21.1% (P=0.28).  
  The analysis of four clinical trials comparing early and late 

mobilization functional outcomes at the six-month follow-up 
after PHF showed that the WMD was 3.51 (CI 95%: 0.43-
6.60) [Figure 3]. The results revealed the notable superiority 
of early mobilization. The heterogeneity index (I2) was 0% 
(P=0.58). 
  The analysis of the three clinical trials comparing early and 
late mobilization functional outcomes at the 12-month 
follow-up after PHF revealed that the WMD was 1.84 (CI 
95%: -2.63-6.30) [Figure 4]. The results revealed the notable 
superiority of early mobilization. The heterogeneity index 
(I2) was 0% (P=0.52). 

 

 
 

 

 

 
 

 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Forest plot comparing functional outcomes between early and late mobilization groups at the three-month follow-up. The horizontal 
lines represent the confidence intervals for the studies included in the meta-analysis. The solid squares indicate the mean difference and are 
proportional to the weights used in the meta-analysis. The diamond represents the aggregated pooled effect. The diamond does not cross the line 
of null effect, indicating an overall significant improvement with early mobilization 
 
 

Comparison of Pain Intensity between Early and Late 
Mobilization Groups 
  In the analysis of four clinical trials comparing early and late 
mobilization pain intensity at the three-month follow-up 
after PHF, the WMD was 1.84 (CI 95%: -5.34-9.01) [Figure 5]. 
The results revealed no superiority regarding early 
mobilization. The heterogeneity index (I2) was 48.1% 

(P=0.12).  
  In the analysis of four clinical trials comparing early and late 
mobilization pain intensity at the six-month follow-up after 
PHF, the weighted mean difference was -0.14 (CI 95%: -4.98-
4.70) [Figure 6]. The results revealed no notable superiority 
regarding early mobilization. The heterogeneity index (I2) 
was 0% (P=0.62). 
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NOTE: Weights are from random effects analysis

Overall  (I-squared = 0.0%, p = 0.584)

Study

Lefevre-Colau (2007)

Torrens et al (unpublished)

Chen et al. (unpublished)

Martínez (2021)

ID

3.51 (0.43, 6.60)

6.10 (0.22, 11.98)

-0.50 (-7.97, 6.97)

4.00 (-1.40, 9.40)

2.70 (-3.74, 9.14)

WMD (95% CI)

100.00

%

27.48

17.01

32.61

22.90

Weight

3.51 (0.43, 6.60)

6.10 (0.22, 11.98)

-0.50 (-7.97, 6.97)

4.00 (-1.40, 9.40)

2.70 (-3.74, 9.14)

WMD (95% CI)

100.00

%

27.48

17.01

32.61

22.90

Weight

  
0-12 0 12

 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Forest plot comparing functional outcomes between early and late mobilization groups at the six-month follow-up. The horizontal lines 
represent the confidence intervals for the studies included in the meta-analysis. The solid squares indicate the mean difference and are 
proportional to the weights used in the meta-analysis. The diamond represents the aggregated pooled effect. The diamond does not cross the line 
of null effect, indicating an overall significant improvement with early mobilization 
 
 
 

  In the analysis of three clinical trials comparing early and 
late mobilization pain intensity at the 12-month follow-up 
after PHF, the WMD was 1.44 (CI 95%: -3.03-5.92) [Figure 7]. 
The results revealed no notable superiority regarding early 
mobilization. The heterogeneity index (I2) was 2.4% 
(P=0.36). 
Complications 
  In the study by Kristiansen et al., each group had one patient 
with complex regional pain syndrome type 1 (CRPS-1).14 
There was also one case of frozen shoulder in the late 
mobilization group in the study by Hodgson and 
Martinez.16,17 Subacromial impingement was observed in 
one patient in each group.15 Martinez et al. reported four 
displacements in the early group versus one in the late 
group.16 Two osteonecrosis cases happened in the early 
group, and two nonunion occurred in the late group.16 
 

Discussion 
  Recent investigations have failed to demonstrate any 
notable differences between the outcomes of conservative 
and surgical treatments for PHF, despite the fact that some 
researchers have emphasized the need to treat displaced 
fractures surgically.7-9,18 There is a disagreement over the 

required duration of shoulder immobilization in non-
operative treatment cases. Formerly, a method of 
progressive rehabilitation after a period of three weeks of 
immobilization was adopted. However, early and late 
mobilization had comparable results in terms of pain and 
functional disability at baseline and follow-up in a recent 
clinical trial investigation.16 Another two trials pointed out 
more favorable results for immediate mobilization.15,17  
The findings of this systematic review showed that when 
nonsurgical management is considered, a one-week 
immobilization period can be more efficient than a three-
week immobility period for PHF in terms of the functional 
outcomes at three- and six-month follow-ups. The overall 
WMDs were 7.6 and 5.23 at the three- and six-month follow-
ups, respectively, as reviewed by Dabija et al.,19 showing 
clinically significant differences at three months (MCID range 
of 5.4-11.6 for Constant score) in shoulder functional 
outcomes. Early mobilization following PHF has not been 
proven to significantly improve the range of motion (ROM) 
or pain. However, it did not cause any new difficulties. An 
essential factor to take into account is the probable side 
effects of keeping the elderly who have experienced a PHF 
immobilization for longer than necessary, which may result 
in compromised general well-being. 20  
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NOTE: Weights are from random effects analysis

Overall  (I-squared = 0.0%, p = 0.523)

Study

Hodgson (2003)

ID

Martínez (2021)

Torrens et al (unpublished)

1.84 (-2.63, 6.30)

7.00 (-3.17, 17.17)

WMD (95% CI)

0.10 (-6.15, 6.35)

1.46 (-6.74, 9.66)

100.00

%

19.31

Weight

51.03

29.66

1.84 (-2.63, 6.30)

7.00 (-3.17, 17.17)

WMD (95% CI)

0.10 (-6.15, 6.35)

1.46 (-6.74, 9.66)

100.00

%

19.31

Weight

51.03

29.66

  
0-17.2 0 17.2

NOTE: Weights are from random effects analysis

Overall  (I-squared = 48.1%, p = 0.123)

Torrens et al (unpublished)

Chen et al. (unpublished)

ID

Study

Martínez (2021)

Lefevre-Colau (2007)

1.84 (-5.34, 9.01)

2.00 (-10.46, 14.46)

0.00 (-8.67, 8.67)

WMD (95% CI)

-4.00 (-11.84, 3.84)

15.70 (1.59, 29.81)

100.00

20.37

29.86

Weight

%

32.41

17.36

1.84 (-5.34, 9.01)

2.00 (-10.46, 14.46)

0.00 (-8.67, 8.67)

WMD (95% CI)

-4.00 (-11.84, 3.84)

15.70 (1.59, 29.81)

100.00

20.37

29.86

Weight

%

32.41

17.36

  
0-29.8 0 29.8

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
Figure 4. Forest plot comparing functional outcomes between early and late mobilization groups at the 12-month follow-up. The horizontal lines 
represent the confidence intervals for the studies included in the meta-analysis. The solid squares indicate the mean difference and are 
proportional to the weights used in the meta-analysis. The diamond represents the aggregated pooled effect. The diamond does not cross the line 
of null effect, indicating an overall significant improvement with early mobilization 

 
 

 
 
 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Figure 5. Forest plot comparing pain intensity between early and late mobilization groups at the three-month follow-up. The horizontal lines 
represent the confidence intervals for the studies included in the meta-analysis. The solid squares indicate the mean difference and are 
proportional to the weights used in the meta-analysis. The diamond represents the aggregated pooled effect. The diamond crosses the line of the 
null effect, indicating no significant improvement with early mobilization. 
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NOTE: Weights are from random effects analysis

Overall  (I-squared = 0.0%, p = 0.622)

Chen et al. (unpublished)

ID

Torrens et al (unpublished)

Martínez (2021)

Lefevre-Colau (2007)

Study

-0.14 (-4.98, 4.70)

0.00 (-12.60, 12.60)

WMD (95% CI)

8.00 (-5.32, 21.32)

-2.00 (-8.33, 4.33)

-0.20 (-13.38, 12.98)

100.00

14.77

Weight

13.23

58.50

13.50

%

-0.14 (-4.98, 4.70)

0.00 (-12.60, 12.60)

WMD (95% CI)

8.00 (-5.32, 21.32)

-2.00 (-8.33, 4.33)

-0.20 (-13.38, 12.98)

100.00

14.77

Weight

13.23

58.50

13.50

%

  
0-21.3 0 21.3

NOTE: Weights are from random effects analysis

Overall  (I-squared = 2.4%, p = 0.359)

Torrens et al (unpublished)

ID

Martínez (2021)

Hodgson (2003)

Study

1.44 (-3.03, 5.92)

10.80 (-4.02, 25.62)

WMD (95% CI)

-0.10 (-5.00, 4.80)

3.60 (-7.77, 14.97)

100.00

9.01

Weight

75.79

15.20

%

1.44 (-3.03, 5.92)

10.80 (-4.02, 25.62)

WMD (95% CI)

-0.10 (-5.00, 4.80)

3.60 (-7.77, 14.97)

100.00

9.01

Weight

75.79

15.20

%

  
0-25.6 0 25.6

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
Figure 6. Forest plot comparing pain intensity between early and late mobilization groups at the six-month follow-up. The horizontal lines 
represent the confidence intervals for the studies included in the meta-analysis. The solid squares indicate the mean difference and are 
proportional to the weights used in the meta-analysis. The diamond represents the aggregated pooled effect. The diamond crosses the line of the 
null effect, indicating no significant improvement with early mobilization 

 
 

 

 

 
 
 
 
 
 
 
 
 
 

 
 
 

 

 

 

 

Figure 7. Forest plot comparing pain intensity between early and late mobilization groups at the 12-month follow-up. The horizontal lines 
represent the confidence intervals for the studies included in the meta-analysis. The solid squares indicate the mean difference and are 
proportional to the weights used in the meta-analysis. The diamond represents the aggregated pooled effect. The diamond crosses the line of the 
null effect, indicating no significant improvement with early mobilization 
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Limitations 
  One limitation was the variability of fracture patterns within 
a subgroup of the Neer classification, which could have 
affected the results of the functional outcome. The value of 
adding two unpublished datasets seems limited, as we could 
not assess the two trials due to unpublished details in the 
methodology.  
 
Discussion of Key Findings 
Clinical Outcomes 
  During a recent randomized clinical trial (RCT) study, non-
operatively treated patients with PHFs were investigated in 
terms of mobilization time. The two groups of patients who 
began rehabilitation within one or three weeks following the 
injury showed no difference in functional scores, daily 
activities, CS, shoulder ROM, or the pain VAS score.16 Another 
RCT by Lefevre-Colau et al. resulted in a notably better 
functional score in patients treated by immediate 
mobilization (within three days) after 1.5 and 3 months of 
follow-up (P=0.02).15 Compared to the group receiving 
standard care, the early mobilization group had significantly 
less pain after three months (P=0.04) but not after six 
months (P=0.9).15 The early mobilization group exhibited 
greater active and passive abduction, as well as anterior 
elevation, in the assessments after 1.5 and 3 months.15 At the 
six-month follow-up, active ROM, as assessed in relation to 
the unaffected arm, did not substantially differ between the 
two groups.15 In the study by Hodgson et al., patients with 
immediate mobilization experienced enhanced shoulder 
function (P=0.001) after four months following the fracture 
compared to patients with a conventional immobilization 
period of three weeks.17 Participants in the early 
mobilization group had significantly higher scores on the 
SF36 health-related quality-of-life components for pain and 
physical role-limitation at 16 weeks.17 However, the 
significant differences were not observed after 13 
months.17 With a longer follow-up, Hodgson et al. showed a 
trend toward decreased disability, as measured by the Croft 
Shoulder Disability Questionnaire, at one year in the early 
mobilization group (42.8% versus 72.5% in early and late 
mobilization, respectively)21. It is believed that patients who 
start rehabilitation early recover more quickly, which is often 
complete after a year.21 Similarly, Kristiansen et al. showed 
that significantly improved scores of pain and functional 
assessments after three months in the early mobilization 
group decreased after six months of follow-up.14 They 
identified no conclusive proof of a difference in ROM 

between the groups.14 Different PHF types have been 
reported by Martinez et al. and Colau et al. In the first study, 
secondary displacement occurred in four patients, three of 
whom had surgical neck PHF, while the latter reported no 
problems in either group. 
  Torrens et al. studied and followed 42 patients at 3, 6, and 
12 months, and at all three follow-up points, participants in 
the late mobilization group consistently scored higher on the 
EuroQol 5D quality-of-life scale. In terms of the function 
score, pain score, or patient satisfaction, there were no 
differences between the two groups (Carlos Torrens, 
personal communication, March 2019, Hospital del Mar). 
Chen et al.’s trial evaluated shoulder ROM in both groups and 
found that flexion, external rotation, and abduction were 
higher among the early mobilized group (Neal Chung-Jen 
Chen, personal communication, June 2019, Massachusetts 
General Hospital) [Table 3]. 
  As measured by the CS, early mobilization was found to be 
more beneficial for regaining the fractured shoulder’s 
function than the usual three-week immobilization time. In 
Colau et al.’s study, only impacted fractures were included; 
however, this trial’s validity was limited by the rigorous 
physiotherapy program that was administered to both 
groups.15 Ten patients left the trial due to attendance issues. 
Kristiansen et al. observed that, compared to a three-week 
immobilization period, a one-week immobilization for 
minimally displaced PHFs resulted in less pain and greater 
function after three months of follow-up. At the 12- and 24-
month follow-up, these disparities were no longer present.14 
When evaluating outcomes on displaced PHFs with long-
term follow-ups, short and long periods of immobilization 
produce similar outcomes, regardless of the fracture 
pattern.16 Initial immobilization prior to physiotherapy has 
been proposed for better pain management and the 
prevention of fracture displacement. Having the arm 
immobilized in a sling for three to four weeks can 
significantly interrupt everyday activities, especially in the 
elderly who are more susceptible to PHF due to osteoporosis. 
Pain intensity scores were almost similar between the two 
groups. However, it might be advantageous to take into 
account extending the immobilization time according to an 
individual’s pain. 

Complication  
  After a three-week immobilization period, problems such as 
non-union, stiffness, and frozen shoulder were noted.16,17 In 
both groups, osteonecrosis and secondary displacement 
were reported, with early immobilized patients experiencing 

them more.16 There is no consistency in the type(s) of non-
operatively treated PHFs that should be immobilized for 
longer periods. In the present study, most patients in the 
reviewed reports were non-displaced or minimally 
displaced. Colau et al. and Martinez et al. studied various PHF 
Neer types.22 While the first study did not disclose any issues 
in either group, secondary displacement occurred in four 
patients in the latter, three of whom had surgical neck PHFs. 
The possible explanation might be the longer follow-up in the 
study by Martinez et al., which did not take the impacted 

parameter into consideration, while Colau et al. defined all of 
the displaced fractures as impacted. However, a humeral 
head can be impacted in an anatomical position or in a 
(variably) displaced position. Therefore, impaction in itself 
cannot be regarded as the only classification discussing 
results after conservative treatment. 
  Uncertainty exists regarding our study’s findings due to the 
small number of trials and heterogeneous or unclear 
inclusion and exclusion criteria. There are some ongoing 
clinical trials whose data are not yet available 
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(https://clinicaltrials.gov/ct2/show/NCT03786679), and 
after completion, more robust conclusions would be possible 

to draw.  
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Table 3. Continued 
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Abbreviations: CS: constant score, P: P-value, VAS: visual analogue scale, ON: osteonecrosis, NU: nonunion 

 
 
 
Conclusion 

Comparing early mobilization to the three-week 
immobilization for the non-surgical treatment of PHFs at 
the end of a six-month follow-up showed that early 
mobilization appears to be beneficial in terms of limb 
function, which remains to be proven. The level of pain was 

similar whether mobilization lasted one week or three 
weeks following the fracture. In the future, other factors, 
including psychological and social status, are suggested to 
be considered as risks for impaired function.23,24 
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