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Abstract
Objective: The Pain Catastrophic Scale (PCS) is generally associated with high and low post-recovery
satisfaction and measures the pain perception of patients in the literature. This study aims to evaluate the
association of deliberate (as in a fight or anger causing punching a wall) boxer’s fractures with catastrophic
pain compared to accidental (as in a fall, accidental knocking it against a wall, etc.) fractures and evaluate
the effect of anxiety about fracture union and functional recovery on clinical outcomes.

Materials and methods: A total of 62 male patients with metacarpal fractures, 31 as a result of deliberate
punching (1st group) and 31 with metacarpal fractures as a result of an accident (2nd group), who applied to
the emergency department or orthopedic clinic with the diagnosis of metacarpal fracture between January
2021 and October 2022, were included in the study. All patients were selected from patients who were
followed up with conservative plaster/splint. The PCS scores of the patients were evaluated comparatively
with the clinical results measured after at least six weeks.

Results: The mean age of the patients was 30.8 (18-50) in the 1st group and 34.8 (18-64) in the 2nd Group,
and no statistically significant difference was found (p=0.274). While the median PCS score was 10.5
(interquartile range {IQR}: 12.3) for the 1st group, the median PCS score was 17.5 (IQR: 14.5) for the 2nd
group, and the PCS score was statistically significantly lower in group 1 (p=0.009). While the median Visual
Analogue Scale (VAS) value was 0 (IQR: 0.3) for the 1st group, the median VAS value was 1 (IQR: 2.0) for the
2nd group, and the VAS score was statistically significantly lower in the 1st group (p<0.001). While the
median ‘quick disabilities of the arm, shoulder, and hand’ (Q-DASH) value was 0 (IQR:2.3) for the 1st group,
the median Q-DASH value was 3.4 (IQR:6.3) for the 2nd group, and the Q-DASH score was statistically
significantly lower in the 1st group (p=0.001). No significant difference was observed between the 1st
and 2nd groups in terms of grip strength values (p=0.815).

Conclusion: The etiology of patients presenting with a boxer’s fracture should be well understood, and if
necessary, these patients should be treated multidisciplinary, with psychiatric help. Better satisfaction can
be achieved with lower results in patients whose PCS scoring system has lost its eigenvalue.

Categories: Emergency Medicine, Orthopedics, Trauma
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Introduction
Metacarpal bone fractures account for approximately one-third of all hand fractures. Fifth metacarpal bone
fractures account for up to 18.4% of these and it has been reported that more than 50% of metacarpal
fractures are subcapital fractures [1-5]. These fifth metacarpal fractures are also referred to as “boxer’s
fractures” [6,7], as they are often seen in males aged 15 to 55 years who exhibit aggressive behavior,
involving punching a hard object [8,9].

Destructive thoughts about pain and pain anxiety are common protective responses, but if they last for a
prolonged time, they can negatively affect recovery. The evaluation of destructive thoughts is an evaluation
of coping with cognitive thoughts, such as magnifying the experience of pain, thinking about pain, being
hopeless when experiencing pain, or feeling helpless [10].

Pain anxiety comprises several dimensions. Some subscales assess cognitive anxiety, pain-related anxiety,
such as fear, escape, and avoidance, and physiological anxiety [11]. It has been shown that psychological
factors are decisive in the clinical evaluation of surgical results and have an important role in the recovery of
the patient [12].

This study aimed to evaluate the association of deliberate boxer’s fractures with catastrophic pain,
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compared to accidental fractures, and to evaluate the effect of anxiety concerning fracture union and
functional recovery on clinical outcome.

Materials And Methods
The study was conducted by the Declaration of Helsinki and approved by the ethics committee of Samsun
University Samsun Education and Research Hospital (No. 2022/7/10). The informed consent was waived due
to the retrospective nature of the study and the fact that the assessment utilized anonymous research
findings.

In this study, the files of 196 patients who were treated conservatively with the diagnosis of a metacarpal
fracture by the Orthopedics and Traumatology clinic, between January 2021 and October 2022, were
retrospectively reviewed. Patients with known psychiatric disease, diabetes, alcohol, and substance abuse,
and forty-two patients with wrist or other fractures accompanying metacarpal fractures, were excluded.
Following the file examination, patients with accompanying fractures, patients with open fractures, and
patients who were operated on, were excluded from the study. The patients were classified using the
'propensity score matching' system. ‘Group 1’ who had a boxer’s fracture as a result of deliberately (as in a
fight or anger causing punching a wall) punching; and ‘Group 2’ who had an accidental metacarpal fracture,
and did not punch with aggression were selected as the control group (Figure 1).

FIGURE 1: Study Flow Chart

All the patients were selected among those who had received conservative treatment. The Turkish validity of
the Pain Catastrophizing Scale (PCS) questionnaire was utilized at least six weeks after fracture healing of
the patients included in the study [13]. All patients were evaluated radiographically and clinically, which was
performed after the sixth week. The quick ‘disabilities of the arm, shoulder, and hand’ (Q-DASH) score
questionnaire was applied to all patients and the results were recorded (range: 0‑100, 0 as the best result)
[14,15]. The patients’ Visual Analogue Scale (VAS) pain scores (range: 0‑10, 0 as the best result) were also
evaluated and recorded. Grip strength was measured using a Jamar dynamometer (Asimow Engineering, Los
Angeles, CA) with the elbow at 90 degrees of flexion and the forearm and wrist in neutral rotation (Figure 2).
The data was recorded in kilograms.
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FIGURE 2: Grip force measurement with a Jamar dynamometer

The IBM SPSS version 26.0 software program (IBM Corp., Armonk, NY, USA) was used for statistical analysis.
Median, interquartile range, and minimum and maximum values were used in the descriptive statistics of
the data. The distribution of variables was measured with the Kolmogorov-Smirnov test. Since the
quantitative data did not fit the normal distribution, we used the Mann-Whitney U test and presented the
numerical data as the median (minimum-maximum). The Mann-Whitney U test was used in the analysis of
quantitative independent data. The Chi-square test was used in the analysis of qualitative independent data,
and the Fischer test was used when the chi-square test conditions were not met. The p-value of <0.05 was
considered statistically significant.

Results
Sixty-two individuals with regular follow-ups were selected for the study. A total of 62 patients injured
between 2021 and 2022, comprised of 31 men with metacarpal fractures and 31 men with metacarpal
fractures after an accident that occurred by throwing aggressive fists deliberately, were included in the study.
Of the 62 fractures, 56 were 5th metacarpal and six were 4th metacarpal fractures.

The mean age of the patients was found to be 30.8 (18-50) in the 1st Group and 34.8 (18-64) in the 2nd
Group, and no statistically significant difference was found (p=0.274). Since all patients were male, there
was no significant difference in gender distribution between the groups. There was no statistically
significant difference in fracture direction between the groups (p=0.291).

The main statistically significant outcome was in the PCS, VAS, and Q-DASH values; while the median PCS
score was 10.5 (IQR: 12.3) for group 1, the median PCS score was 17.5 (IQR: 14.5) for group 2, and the PCS
score was statistically significantly lower in group 1 (p=0.009). While the median VAS value was 0 (IQR: 0.3)
for group 1, the median VAS value was 1 (IQR: 2.0) for group 2, and the VAS score was statistically
significantly lower in group 1 (p<0.001). While the median Q-DASH value was 0 (IQR:2.3) for group 1, the
median Q-DASH value was 3.4 (IQR:6.3) for group 2, and the Q-DASH score was statistically significantly
lower in group 1 (p. =0.001).

The median value of grip strength measured by Jamar's hand dynamometer was 38.0 (IQR:5.3) on the boxer’s
side and 39.0 (IQR:4.8) Kg on the side in group 2. No significant difference was observed between group 1
and group 2 in terms of grip strength values (p=0.815) (Table 1).
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 Boxer’s Fracture (Group 1) n=31 Other (Group 2) n=31 p-value

Age (Y) 25.5 (20.8) (18-50) 33.5 (19.5) (18-64) 0.274

Number of right metacarpal fracture 23 19 0.291

PCS 10.5 (12.3) (0-36) 17.5 (14.5) (7-34) 0.009

VAS 0 (0.3) (0-1) 1 (2) (0-2) <0.001

DASH 11 (1) (11-13) 12.5 (3) (11-15) 0.001

Q-DASH 0 (2.3) (0-4.5) 3.4 (0) (0-9.1) 0.001

Grip Power 38 (5.3) (34-46) 39 (4.8) (30-46) 0.815

TABLE 1: Demographic and clinical information.
All the variables do not fit the normal distribution and show the median values. The values in the cells represent the median, IQR, minimum and maximum
values, respectively. Statistically significant findings are indicated in bold.

PCS: Pain Catastrophic Scale, VAS: Visual Analogue Scale, DASH: Disabilities of The Arm, Shoulder, and Hand, Q-DASH: Quick Disabilities of The Arm,
Shoulder, and Hand

Discussion
In this study, where we aimed to compare the Catastrophic Pain Scale and anxiety in boxer fractures and
other hand fracture types, we found that PCS, VAS, and Q-DASH scores were lower in Boxer fractures.

Pain is a dominant determinant of post-treatment health status for upper extremity fractures [16]. In
addition, the pain itself but also psychological factors may cause disabilities in chronic musculoskeletal
patients [17]. For this reason, the way and the amount of pain perception vary from person to person and
leads to clinical variations. This study demonstrated by the difference in PCS, VAS, and Q-DASH scores, that
the psychological mechanisms associated with pain affect early functional recovery after conservative
treatment of boxer fractures. In the literature, closed treatment of fifth metacarpal fractures with angulation
less than 60-70 degrees has been shown to have high functional abilities with quick-DASH scores at four
months [18]. Our results are similar to this study and accordingly, grip strength measurement did not show a
significant difference.

Bot et al. have stated in their study that pain anxiety and catastrophic thoughts affect disability in patients
recovering from injury [19], however, factors such as self-esteem and self-worth were not addressed, and
more specifically, the higher the score on the pain disaster scale, the more dissatisfied the patient is found to
be after recovery. Because of lower self-esteem and self-worth in individuals who injure themselves, such as
in the case of a boxer’s fracture resulting from aggressive attitudes, the patient pretends to be satisfied
regardless of the clinical functional outcome. Such patients should first communicate with the care
providers and explain the significance of the situation, and the patient should be made to feel valued:
psychological assistance should be sought if necessary.

In this regard, for example, cognitive behavioral therapy, exposure and acceptance therapy, and relaxation
training are effective in improving coping strategies for chronic musculoskeletal conditions that result in a
reduction in symptoms and disability [20]. We offer clinicians would receive help from the psychiatry
department or psychological counseling when they encounter such patients would not only heal the fractures
but would also help with earlier recovery, the fracture will heal at the same rate, and improve their quality of
life.

Our study has several limitations. First of all, although all fractures in this study were treated conservatively,
they were not homogeneous in terms of fracture classification, which may make a difference in clinical
functional evaluation. However, our main aim was to show that some pain perception assessment systems
can give different results in different patient groups, not on fracture healing. Our second limitation is the
small number of patients: studies in larger series may provide a more comprehensive understanding.

Conclusions
Boxer's fractures are the most common hand fractures, and most are treated conservatively. The functional
outcome after fracture is satisfactory in most patients. However, only fracture follow-up may not be
sufficient for every patient to meet the expectations of the patients and improve their clinical outcomes.
Therefore, the etiology of patients presenting with a boxer’s fracture should be well understood, and if
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necessary, these patients should be treated multidisciplinary, with psychiatric help.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Ethics Committee of
Samsun University Samsun Education and Research Hospital issued approval 2022/7/10. The study was
conducted by the Declaration of Helsinki and approved by the ethics committee of Samsun University
Samsun Education and Research Hospital (No. 2022/7/10). The informed consent was waived due to the
retrospective nature of the study and the fact that the assessment utilized anonymous research findings.
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.
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