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Article info: : ABSTRACT
21 Aug 2025 :
19 Feb 2026 :  Background: The so-called terrible triad of the shoulder—defined by the anterior shoulder
29 Feb 2026 . dislocation, associated with rotator cuff (RC) tear, and axillary nerve injury—represents

a rare but debilitating injury pattern. Due to its multifactorial nature, it poses significant
challenges in diagnosis, treatment, and functional recovery.

Objectives: This study aimed to evaluate clinical and functional outcomes and identify
factors influencing recovery in affected patients.

Methods: This retrospective cohort study included 50 patients diagnosed with the terrible
triad of the shoulder between 2011 and 2024. The outcomes included pain severity visual
analog scale (VAS), fatigue fatigue severity scale (FSS), and shoulder range of motion
(ROM) at 6 and 18 months. Nerve recovery was assessed clinically and via electromyography
(EMG). Associations between demographic variables and outcomes were analyzed using
appropriate statistical tests.

Results: The mean age of patients was 54.14+8.58 years, and 66% were male. Complete
nerve recovery was observed in 36% of patients, partial recovery in 40%, and no recovery
in 24%. EMG findings confirmed improvement in 92% of cases. Shoulder ROM improved
significantly from 49.98+7.96" at 6 months to 62.32+11.62° at 18 months (P<0.001). The
mean pain score was 3.32+1.47, and the mean fatigue score was 67.86+11.11. Increasing

Keywords: . age was significantly associated with reduced ROM (r=-0.613, P<0.001) and higher pain
Terrible triad of the . levels (r=0.434, P=0.002). Male patients demonstrated better ROM at both 6 months
shoulder, Shoulder . (P=0.005) and 18 months (P=0.001), as well as higher rates of complete nerve recovery
dislocation, Rotator . (P=0.015), but reported greater fatigue (P<0.001). Female patients experienced higher pain

cuff (RC) tear, Axillary : levels (P<0.001).
nerve injury, Functional :

Conclusion: Older age and female sex are associated with poorer functional outcomes
outcome, Range

; . following upper limb nerve injuries. These findings support the presence of a pain—fatigue—
of motion (ROM), :  limited mobility cycle. Early, personalized, and multidisciplinary strategies are essential to
Electromyography (EMG) ! optimize recovery outcomes.
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Introduction

he terrible triad of the shoulder is a com-

plex and rare injury defined as traumatic

anterior shoulder dislocation associated

with rotator cuff (RC) tear and axillary

nerve injury [1]. This complex injury
pattern jeopardizes all major functional components of
the shoulder, leading to substantial impairment if not
promptly recognized and appropriately managed. The
entity was first described by Gonzalez et al. in 1991
[2]. Subsequently, Giiven et al. reported a similar case
in 1994 and referred to it as the “unhappy triad of the
shoulder” [3]. The term “terrible triad of the shoulder”
was later introduced by Groh and Rockwood in 1995,
further emphasizing the severity and clinical importance
of this condition [4].

Overall, this injury remains relatively rare but clini-
cally significant due to its multifaceted nature. However,
alternative patterns have also been reported, including
associated injuries such as radial nerve involvement or
fractures of the greater tuberosity of the humerus. These
variations have been incorporated into classification sys-
tems, such as the one proposed by Marsalli et al. which
highlights the heterogeneity of this condition [4]. Given
the complexity of this pattern, orthopedic surgeons must
pay particular attention to the risk of recurrent shoulder
instability, which may complicate both diagnosis and
treatment [1].

Among the components of this triad, axillary nerve
injury plays a crucial role in functional outcomes. The
axillary nerve innervates the deltoid muscle and is essen-
tial for shoulder abduction and external rotation. Injury
to this nerve may occur during traumatic dislocation or
direct shoulder trauma [5]. Clinically, patients may pres-
ent with numbness or paresthesia over the deltoid region,
weakness in shoulder abduction and external rotation,
and muscle atrophy in chronic cases. Diagnosis relies
on a combination of physical examination focusing on
motor and sensory deficits, and electrodiagnostic stud-
ies, such as electromyography (EMQG), to assess nerve
function [6, 7].

Another key component of the triad is shoulder dislo-
cation, which occurs when the humeral head is forcibly
displaced from the glenoid cavity [8]. Anterior disloca-
tions are the most common type. Clinical manifesta-
tions include severe pain, inability to move the shoul-
der, visible deformity (often described as a squared-off
appearance), swelling, and ecchymosis. Diagnosis is
typically confirmed through physical examination and
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radiographic imaging, which also helps identify associ-
ated fractures [9, 10].

When these three injuries occur simultaneously, the
clinical scenario becomes significantly more complex,
necessitating a comprehensive and multidisciplinary
treatment approach. Initial management typically in-
volves closed reduction of the dislocated shoulder fol-
lowed by immobilization to facilitate early healing.
Rehabilitation through physiotherapy is subsequently
initiated to restore range of motion (ROM) and muscular
strength. Surgical interventions may be required depend-
ing on the severity and combination of injuries. Surgical
repair of the RC is frequently advocated, whereas axil-
lary nerve injuries are often managed conservatively due
to their potential for spontaneous recovery. However, the
interplay between these injuries complicates decision-
making and may influence long-term outcomes [4].

This study aimed to evaluate clinical and functional
outcomes in patients with the terrible triad of the shoul-
der and identify factors associated with recovery. Spe-
cifically, we assessed pain, ROM, fatigue, and nerve
recovery over time to provide insight into optimal man-
agement strategies for this challenging condition. These
data are collected and analyzed both quantitatively and
qualitatively to provide clinically relevant insights for
healthcare professionals managing this challenging con-
dition.

Methods

This retrospective cohort study included 50 patients
with shoulder dislocation associated with RC tear and
axillary nerve injury between 2011 and 2024.

The inclusion criteria included patients aged between
18 and 80 years with a confirmed diagnosis based on
clinical, radiological, and electrophysiological findings.
The exclusion criteria included patients with congenital
neuromuscular disorders, a history of prior surgery on
the affected shoulder, underlying psychotic or neurologi-
cal disorders that could interfere with assessment, and
those who were unable or unwilling to complete the fol-
low-up period. Data were collected from medical records
and follow-up evaluations to assess treatment outcomes.
Outcome measures included: Pain severity was assessed
using the visual analog scale (VAS) at 6 months.
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Shoulder ROM was assessed using a goniometer and
standardized physical examination techniques at 6 and
18 months.

Fatigue severity was assessed using the fatigue severity
scale (FSS) at >18 months. Nerve recovery was evalu-
ated both clinically and electrophysiologically. Clinical
nerve recovery was categorized based on motor function
and shoulder abduction:

Complete recovery: Medical research council (MRC)
grade 5 and abduction >90°; Partial recovery: MRC
grade 3—4 and abduction 30-90°; No recovery: MRC <2
and abduction <30°.

Data were analyzed using SPSS software, version 26.
Continuous variables were reported as Mean+SD, and
categorical variables as frequencies and percentages.
Group comparisons were performed using independent
t-tests and chi-square tests. Correlations between vari-
ables were assessed using Pearson correlation coeffi-
cients. A P<0.05 was considered statistically significant.
Written informed consent was obtained from all partici-
pants for the use of their clinical data.

Results

A total of 50 patients were included, comprising 33
men (66%) and 17 women (34%), with a mean age of
54.148.6 years (Tables 1 and 2).

Table 1. Frequency distribution of gender in the study samples
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The mean VAS pain score at 6 months was 3.32+1.47,
with reported values ranging from 1 to 7 (Table 2). Fe-
male patients reported significantly higher pain scores
than males (4.53£1.46 vs 2.70+1.55, P<0.001).

The mean FSS score at final follow-up was 67.86+11.11,
with a range between 43 and 94, indicating moderate to
severe fatigue. Male patients demonstrated significantly
higher fatigue scores (Table 2).

Assessment of shoulder ROM demonstrated a signifi-
cant improvement over time. The mean ROM at 6 months
was 49.98+7.96°, which increased to 62.32+11.62° at 18
months, reflecting a statistically significant functional re-
covery (P<0.001) (Table 2).

Clinical evaluation of nerve recovery revealed com-
plete recovery in 18 patients (36%), partial recovery in
20(40%), and no recovery in 12(24%). Overall, 76% of
patients experienced some degree of nerve function re-
covery (Table 3).

Electrophysiological findings based on EMG assess-
ments showed normal or near-normal patterns in 25 pa-
tients (50%), evidence of incomplete reinnervation in 21
patients (42%), and no detectable improvement in 4 pa-
tients (8%). In total, 92% of patients demonstrated some
degree of electrophysiological recovery during follow-
up (Table 3).

Gender No. (%)
Male 33(66)
Female 17(34)
Total 50(100)
Orthopedic Science
Table 2. Baseline and clinical characteristics of the patients
Variables Min Max MeantSD
Age 36 71 54.14+8.58
Pain 1 7 3.32+1.47
FSS Score 43 94 67.86+11.11
>6 30 65 49.98+7.96
Shoulder ROM (months)
>18 45 89 62.32+11.62

FSS: Fatigue severity scale; ROM: Range of motion.
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Table 3. Frequency distribution of clinical nerve activity recovery and EMG findings

Variables No. (%)
No recovery 12(24)
Partial recovery 20(40)
Clinical nerve recovery

Complete recovery 18(36)
Total 50(100)

No improvement 4(8)
Incomplete reinnervation 21(42)

EMG nerve recovery
Normal or nearnormal pattern 25(50)
Total 50(100)
Orthopedic Science

Age was significantly positively correlated with pain
(r=0.434, P=0.002) and negatively correlated with ROM
(r=-0.613, P<0.001).

Pain demonstrated strong negative correlations with ROM
at both 6 months (r=-0.817) and 18 months (r=-0.740), indi-
cating that improved mobility was associated with reduced
pain. A significant correlation was also observed between
ROM at 6 and 18 months (r=0.790, P<0.001), suggesting
consistency in recovery trajectory (Table 4).

Discussion

This study evaluated clinical and functional outcomes
in patients with the terrible triad of the shoulder and
identified key factors influencing recovery. The find-
ings highlight the complex interplay between structural
injury, neurological impairment, and patient-related fac-

tors, such as age and sex. Although precise epidemio-
logical data for this condition in the United States are
lacking, the overall incidence of shoulder dislocation has
been reported at approximately 23.9 cases per 100,000
person-years [11]. The proportion of patients developing
the terrible triad of the shoulder remains variable. Data
from a traumatology center in Ukraine demonstrated that
28 out of 492 patients (5.7%) with shoulder dislocation
were diagnosed with this triad [12]. Other reports have
estimated a broader prevalence ranging from 9% to 18%
[13], while more recent systematic reviews suggest a
range of 2% to 18% [14]. These discrepancies likely re-
flect differences in study populations, diagnostic criteria,
and reporting methods. Notably, the lack of comprehen-
sive epidemiological data across different regions, in-
cluding Europe, Asia, and Iran, underscores the rarity of
this condition and the predominance of case reports and
small case series in the literature.

Table 4. Correlation between pain, FSS score, and ROM in the study samples

ROM (months)

Variables Pain FSS
6 18
Pearson correlation 1 -0.792 -0.817 -0.740
Pain
P 0.001° 0.001° 0.001"
Pearson correlation -0.792 1 0.655 0.547
FSS
P 0.001" 0.001" 0.001"
Pearson correlation -0.817 0.655 1 0.790
ROM (6 m)
P 0.001" 0.001" 0.001"
Pearson correlation -0.740 0.547 0.790 1
ROM (18 m)
P 0.001" 0.001" 0.001"
Orthopedic Science
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A key finding emphasized across studies is the impor-
tance of recognizing concomitant injuries in patients
with shoulder trauma. Peripheral nerve injury is a critical
but sometimes underdiagnosed component. In patients
presenting with neurological deficits following shoulder
dislocation, associated RC tears should be carefully eval-
uated for potential sources of persistent pain or weak-
ness. Conversely, patients diagnosed with RC tears after
dislocation may have an unrecognized peripheral nerve
injury [15]. This highlights the necessity of a compre-
hensive diagnostic approach in such complex injuries.

One of the principal observations of this study is the rel-
atively high rate of nerve recovery, with 76% of patients
demonstrating partial or complete clinical improvement
and 92% showing electrophysiological recovery. These
findings support previous reports suggesting that axillary
nerve injuries associated with shoulder dislocation often
recover spontaneously, thereby justifying an initial con-
servative approach in many cases [16-19].

In contrast, the management of RC tears in this injury
pattern often favors surgical intervention. Evidence sug-
gests that surgical repair leads to significant improve-
ments in functional outcomes, including Constant and
VAS scores [4]. Furthermore, early surgical repair has
been particularly advocated in younger patients to pre-
vent muscle atrophy and optimize long-term outcomes
[20]. A systematic review by Agosti et al. (2025) evalu-
ating 779 patients demonstrated that connector-assisted
nerve repair yielded superior sensory recovery compared
to direct repair (69.3% vs 50.8%), although it was as-
sociated with higher complication rates and costs. Direct
repair remains an effective option for short-gap nerve
injuries [21].

Clinical outcome studies further support the role of
surgical management in selected patients. Thomas and
Simonich reported significant improvements in ROM
and muscle strength following RC repair in patients
with the shoulder terrible triad, with 83% demonstrating
recovery of nerve function and 67% achieving good-to-
excellent functional outcomes. Importantly, they em-
phasized that delaying RC repair to await nerve recov-
ery is not recommended [16]. Similarly, Deshpande et
al. (2025) found that early RC repair improves shoulder
outcomes, while associated nerve injuries often recover
spontaneously within 3 to 12 months under a “wait-and-
see” strategy [14].

Age emerged as a significant determinant of outcome,
with older patients experiencing higher pain levels and
reduced ROM. This finding is consistent with existing
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literature and may be attributed to reduced tissue-healing
capacity, decreased muscle mass, and a higher preva-
lence of degenerative RC pathology in older individuals.

Sex-based differences were also notable. Female patients
reported significantly higher pain levels, whereas male pa-
tients demonstrated better functional recovery. These dif-
ferences may reflect a combination of biological, hormon-
al, and psychosocial factors, although further investigation
is needed to clarify the underlying mechanisms.

However, the variability in nerve recovery remains
an important consideration. While many patients expe-
rience spontaneous improvement, others may require
surgical intervention. Wilson et al. (2025) reported that
spontaneous recovery of the axillary nerve may not oc-
cur in all cases, and functional outcomes following nerve
reconstruction in the context of the shoulder terrible triad
are generally inferior compared to isolated nerve inju-
ries. Additionally, patients with concomitant RC tears
demonstrated worse functional outcomes compared to
those with isolated greater tuberosity fractures [22].

From a broader perspective, the complexity of shoulder
nerve injuries has been well documented. Kokalis and
Zinon highlighted that nerve injuries around the shoul-
der are relatively common and may result from vari-
ous mechanisms, including traction, compression, and
ischemia. Early recognition based on clinical symptoms
such as pain, weakness, and paresthesia is critical for op-
timizing outcomes, with injury severity being the most
important prognostic factor [23].

Finally, studies, such as those by Marsalli et al. have
demonstrated that surgical management of the shoul-
der terrible triad can lead to significant improvements
in functional scores, including Constant and WORC
scores. Better outcomes were associated with specific
injury patterns, such as RC tears and involvement of
nerves distal to the shoulder, as well as higher preopera-
tive functional scores [4].

Overall, the findings of the present study are consistent
with the existing literature, which supports a treatment
strategy that combines early management of mechani-
cal instability and RC pathology with careful monitoring
of nerve recovery. While surgical repair of the RC may
improve functional outcomes, a conservative approach
to axillary nerve injury appears justified in the absence
of clear indications for surgical intervention. However,
careful patient selection and individualized management
remain essential, given the variability in injury patterns
and recovery trajectories.
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Conclusion

The terrible triad of the shoulder is a complex injury
associated with variable functional recovery. Although
most patients demonstrate satisfactory electrophysiolog-
ical nerve recovery, functional outcomes are influenced
by age, sex, and the interaction between pain and mobil-
ity. These findings underscore the importance of early
diagnosis, individualized treatment planning, and struc-
tured rehabilitation to optimize patient outcomes.

This study had several limitations. Its retrospective de-
sign introduces potential selection and information bias.
The relatively small sample size and single-center set-
ting may limit generalizability. Additionally, variability
in treatment protocols and rehabilitation strategies could
have influenced outcomes.
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