
Introduction
Injuries cause major impact on the mortality and morbidity 
throughout the world [1]. According to the World Health 
Organization, the Global Health Estimates in 2000-2019, 
revealed deaths caused due to injuries were estimated to be 
around 4.4 million and the injury accounted for around 8% of 
total deaths worldwide [2]. The global burden of disease has 
been projected to decrease from all causes from 2004 to 2030 but 

the global number of deaths caused by injuries have increased 
from 12.3% to 28% between 2004 and 2030 [1, 2]. Hand is 
important to us because we require it to grip objects and perform 
various tasks both at leisure and at work. This fine sensibility and 
greater cosmetic importance are very important for hand 
function in everyday life. Another important aspect of hand 
function is the difference in dexterity which is often present 
between the dominant and non-dominant hand. Normal simple 
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Objectives: This retrospective observational study was conducted to emphasize on epidemiological demographics and management of patients 
presenting with acute hand injuries to the Plastic Surgery and Emergency department and study the functional outcome of such injuries post-
intervention.
Materials and Methods: The present observational study was conducted on 118 patients who had presented with hand injuries from July 2020 
to December 2021 with the objectives to determine their demographic characteristics, their severity using hand injury severity scoring system. 
Functional outcome assessment was done using two-point discrimination for the sensory, while Purdue Pegboard Test and Jebsen-Taylor hand 
function test were used for the motor assessment of these patients.
Results: In the present study, males were more affected than females (M: F = 5.5:1), with the majority of the patients sustained multiple injuries 
involving different components of the hand in 38.1% patients, and with the most common mode of injury being machine cut injuries in 40.7% 
patients (P < 0.049).
Conclusion: Since it was a prospective study, there was a major correlation between the gender and mode of injury, especially males getting 
more affected than females. The severity of hand injury showed a significant association with the functional outcome of the hand.
Keywords: Hand injury, observational study, epidemiology, hand function, functional outcome of hand.

Abstract

Learning Point of the Article:
An epidemiological study, which highlights various treatment options in acute hand injury cases.
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tasks, such as using a pen for writing and holding a glass properly 
becomes difficult immediately post-injury.
The hand, being the terminal segment of the upper limb, is the 
most crucial part due to its ability to resist, to create powerful 

gross action, and to perform intricate fine movements in several 
planes, which reflects the masterful construction of its 
supporting architecture. Trauma to the hand, therefore, results 
in impairment to normal daily activity, with sequelae resulting 
in more serious complications, and patients recover gradually 

over several months. Thus, management of hand 
injuries is difficult and requires early and prompt 
treatment.
They are common in every age group and pertaining 
to both genders equally. Bearing the complexities, the 
biological ,  the behav ioral  pattern,  and the 
socioeconomic burden associated with hand injuries, 
can help identify the individuals most at risk and 
define potential preventive measures to help reduce 
the incidence of such injuries in our day-to-day life.
There are few studies on epidemiology worldwide [3, 
4, 5, 6, 7], and from some regions of India, namely, the 
southern and northern part of India [8, 9], but there is 
paucity of knowledge as far studies from eastern part 
of India are concerned. We apprehend that change of 
demographic profile might contribute to change in 
the injury pattern and final functional outcome that 
can help policymakers to formulate guidelines.

Materials and Methods
A prospective, observational study was conducted on 
118 patients with history of acute isolated hand injury 
who attended the Burns and Plastic Surgery/Trauma 
and Emergency/Orthopedics department from July 
2020 to December 2021, of a tertiary care hospital in 
eastern India. Informed written consent was taken 
from all the patients included in this study along with 
the Institutional Ethical Committee (IEC/AIIMS 
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Mode of injury Frequency (n=118)Percentage

Assault 2 1.7

Machine cut injury 48 40.7

Road traffic accidents 31 26.3

Self-fall 2 1.7

Miscellaneous/others 35 29.7

blast injury 5 4.2

Fall of objects/sharps 13 11

Accidental cuts 5 4.2

Glass cut injury 12 10.2

Table 1: Mode of injury of patients

Hospital admission statistics Frequency (n) Percentage

Casualty–intervention/observa

tion immediate discharge
14 11.8

Day care 

procedure/observation for 2 h
50 42.5

Hospital admission and stay

No. of patients admitted 54 45.7

Duration of hospital stay

<2 days 20 16.9

>2 days 34 28.8

Table 2: Period of hospitalization

Treatment Frequency (n) Percentage

Wound debridement and k-

wire fixation
12 10.2

Open reduction and internal 

fixation using K-wires
6 5.1

Conservative treatment with a 

plaster of Paris slab
1 0.8

Conservative treatment with 

wound debridement with 

primary suture

17 14.4

Open reduction and internal 

fixation of fractures using 

miniplates/screws

1 0.8

Disarticulation through joints 4 3.4

Amputation of fingers 12 10.2

Tendon repair with bony 

fixation
6 5.1

Isolated tendon repair 33 28

Debridement and skin 

replacement by skin grafting
10 8.5

Debridement and 

reconstruction using a local 

flap cover

16 13.5

Total 118 100

Table 3: Immediate management of the patients
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BBSR/2019-20/64) approval before the start of the study. The 
patient’s demographic profiles were included, such as age, sex, 
mode of injuries, timing of presentation, type of injury, hand 
injury severity scoring system (HISS), the treatment 
(interventions, such as primary suturing of wound, fracture 
fixation using Kirschner (K) wires/miniplates/pins, repair of 
tendons and vascular structures, and soft tissue reconstruction 
using grafts or loco-regional flaps) Chronic wounds, hand 
injuries that occurred due to infections, burns, amputations 
were excluded from the study.
All the patients were followed up at regular intervals for a 
minimum period of three months for assessment of hand 
function. Two-point discrimination was assessed to evaluate 
the sensory outcome and motor assessment were done using 
Purdue Pegboard Test to evaluate manual dexterity and 
activities of daily living were measured using Jebsen-Taylor 
Hand function test. The range of motion at the joints was 
assessed using a goniometer.

Statistical analysis
The characteristics of the injury were described using 
proportions for categorical variables and using Mean ± 
Standard deviation and median interquartile range (IQR) for 
continuous variables. 95% confidence interval for important 
characteristics was also provided. The Statistical Package for the 
Social Sciences version 25 was used for statistical analysis. 
Pearson Chi-square test was used to validate associations 
between independent variables and data documentation of 
each patient was done using the Microsoft Excel format. A P = 
0.05 or low was taken as statistically significant value.

Results
In the present observational study of 118 patients, 84.7% were 
males, while 15.3% were females (Male: Female ratio = 5.5:1), 
showing a significant male preponderance. The majority of the 
patients (37.3%) belonged to 16–30 years of age group, with the 
least incidence observed in 5.2% patients, whereas the mean age 
of the study subjects was 33.8 ± 14.4 years. All the study subjects 
showed right-hand dominance, which inclined them to sustain 
injury to the functional right hand (55.9%) more as compared 
to the left hand (43.3%). The majority of the patients sustained 
multiple injuries involving different components of hand in 
38.1% patients and with the most common mode of injury 
being machine cut injuries in 40.7% patients occurring mostly at 
the workplace areas (Table 1). A positive correlation is depicted 
between the gender and the mode of injury with the P = 0.049. 
Around 56% patients reported to the hospital within 1–6 h of 
injury with the median duration being 240 min (4 h) and the 
median duration of hospitalization was 4.50 days among the 
admitted patients (Table 2). 96 patients had isolated finger 
injuries, with the index finger and distal phalanx being most 
commonly affected followed by other digits. Table 3 enlists the 
treatment modalities offered to the injured patients. The major 
complication reported in the study was flap necrosis, while joint 
stiffness, wound dehiscence, swelling and hypertrophic scar 
were also reported in few patients in the study but majority 
(97%) of patients did not complain of any post-operative 
complication. Out of the 118 patients, forty-six patients were 
under the influence of alcohol at the time of injury. Fourteen 
patients were hypertensive, seven being diabetic and eight 
patients had both the co-morbidities in the study. The severity 
scoring of the patients using the anatomical HISS system 
revealed that majority (38 patients) had moderate scores 
followed by 32 patients who reported major scores of >101, 27 
patients of <20 minor score value and 26 patients had severe 
scores, resulting in median IQR level of 50 (21–114.75).
The correlation between the anatomical HISS scoring values 
and the post-operative Purdue Pegboard test, which showed 
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Correlation between the Hiss 

score and the Purdue pegboard 

test

“r”-value “P”-value

1 week −0.018 0.850 NS

1 month −0.069 0.456 NS

3 months −0.077 0.410 NS

1 week −0.220 0.017* S

1 month −0.259 0.005* S

3 months −0.317 0.000** HS

1 week −0.155 0.094 NS

1 month −0.160 0.084 NS

3 months −0.136 0.142 NS

1 week −0.224 0.015* S

1 month −0.288 0.002* S

3 months −0.294 0.001** HS

1 week −0.166 0.073 NS

1 month −0.186 0.043* S

3 months −0.301 0.001** HS

Both hand

Right, left, and both hands

Assembly

*HS: Highly significant, S: Significant, NS: Non-significant

Table 4: Correlation between the immediate anatomical hand injury 

severity scoring system scoring and the functional outcome 

assessment of the hand using Purdue Pegboard test

Right hand

Left hand
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statistically significant values in the left hand with P = 0.017 at 1 
week and 0.005 at 1 month. The P value in combined right, left, 
and both hands were 0.015 in 1 week and 0.002 at 1 month 
(Table 4). The test helped in evaluating the function and 
manual dexterity of the injured hand especially at each follow-
up visit. A negative association existed between HISS score and 
Jebsen hand function test and 2PD values which did not affect 
the rehabilitation protocol.
A few cases are illustrated in the Fig. 1, 2, 3, 4.

Discussion
The hand, being the most intricate and important tool used for 
performing daily activities, trauma to the hand, therefore, 
requires utmost attention for understanding the demographic 
outline, the causes, and characteristics of injury.
In our observational study based on 118 patients with a hand 
injury, young adults were more commonly affected between the 
age group of 16–30 years, with the mean age being 33.8 ± 14.4 
years. Young adult males due to their recklessness, impatience 
while working or driving, history of alcohol or substance abuse 
and with significant lesser experience at work, were more prone 
for machine cut injuries and road traffic accidents (RTA). In our 
study, 55.9% had dominant (right) hand affected as compared 
to 43.3% incidence in non-dominant (left) hand, while only one 
patient had both (0.8%) hands affected.
Higher risk occurrence has been noted above the age of 35 years 
in the studies conducted by Rosberg et al. 2005, Trybus et al. 

and Sorock et al., implying that the middle age groups were 
more prone to get injured [7, 10, 11]. Two of the Indian studies, 
by Desai et al. and Bajracharya and Shrestha, concluded that 
88% and 85.5% incidence of male patients who presented with 
hand injuries, respectively, showed right hand dominance, 
correlated with our study findings [12, 13].
Power-drilled machines, grinding, or wood splinters are often 
the main culprits in the occupational setup. Machine cut 
injuries were the major contributors in 40.7% patients, followed 
by RTA in 26.3% patients in our study. Occupational injuries 
constituted 80% of cases in the study conducted in Chennai 
compared to 60% in the Denmark group and around 40% in the 
Turkish group [8, 14, 15]. Fractures constituted the major type 
of injury in a study in India (42%) and Iran (18%), projecting 
their incidence globally [13, 16]. Fingertip injuries (82.16%) 
were the commonest entity in a study conducted in Foshan city, 
China [8].
Index finger and thumb were the commonest digits involved, 
around 16.9% and 15.3% involvement, respectively, with the 
distal phalanx (22.9%) being commonly involved in our study. 
Desai et al., suggested multiple digits (48.5%) were involved in 
their study [12]. According to study conducted by Al Zahrani et 
al., the distal phalanx was most commonly involved which 
correlated with our results [17]. De Jong et al., mentioned in 
their study that zone 2 extensor tendon injuries were most 
common among their cases unlike in our study where the 
predominance of zone 1 flexor tendon injuries were relatively 
more [18].
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Figure 2: A 45 years male with crush injury following road traffic accidents with injuries to multiple components of hand involving interphalangeal and metacarpophalangeal. Wound debridement and primary suturing done in 
emergency room.

Figure 1: A-30 year/male with injury to distal phalanx of right middle finger and ring finger – caused by entrapment in cycle chain (A and B), Wound debridement (C), Raw area coverage full-thickness skin graft (groin) in (D), post-
operative wound: Good take up by graft (E).
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In 2018, Poudel et al., conducted a similar study in Nepal, which 
corroborated with our demographic results [19]. However, 
according to Moellhoff N et al., nearly half of the patients 
reported within 2 h of injury whereas in the study conducted by 
Desai et al., suggested that 54 (27%) patients reported within 1 
h of injury, 125 patients (62.5%) reported within 1–6 h of injury 
and 21 patients (10.5%) reported after 6 h of injury [12, 20]. 
The median duration of hospital stay was 4.50 days, while the 
median duration of time-lapse since presentation to hospital 
was 4 h (240 min) in our study population. This has not been 
reported earlier in any study as per the literature search. In 
contrast to our findings, where conservative management was 
employed to 17 patients (14.4%), Desai et al., suggested 35.5% 
of patients required conservative management in the form of 
wound debridement, primary suturing and plaster of Paris slab 
[12].
In our study, though the machine cut injuries and RTA were the 
main causes, domestic injuries increased during the COVID 
period as major decline was noticed in workplace injuries and 
RTA. The “Do-It-Yourself ” injuries that were common during 
that period reported in the study conducted in Sydney during 
the pandemic shutdown [21].
Out of the 118 patients, the majority of the patients, 33 (28%), 
had a moderate level of severity, followed by a major level of 
severity in 32 (27.1%) patients and a minor score in 27(22.9%) 
patients. The median IQR level using HISS score in our study 
was 50 (21–114.75), respectively. Our study correlated with 

another study by Dębski and Noszczyk where moderate scoring 
was recorded in 28.6% of patients, 26.5% of cases had major 
scores, 25.5% with severe scores, and minor scores in 19.4% 
cases [22]. Our study compared males and females with HISS 
score with a chi-square value of (χ2 = 1.453, df = 3) at P < 0.05 
level, which was statistically insignificant, thus implying the 
negative association between the variables. Similar findings 
have not been reported in any other study as yet. The 
correlation between HISS scoring system and Purdue Pegboard 
test has been done using Pearson correlation. Out of the 5 
subsets, 3 subsets were positively associated with initial HISS 
scores, which denoted that (P < 0.005), otherwise implying 
statistically significant. This further clarifies that based on the 
anatomical scoring; hand function had fairly improved post-
recovery. A similar correlation study between HISS scores and 
the Purdue Pegboard test has been conducted in a single study 
by Lee et al., They reported a negative association between the 
two variables [23]. As per the Pearson correlation in our study, 
there was a negative association between the anatomical HISS 
Score system and Jebsen-Taylor Hand Function test with a 
statistically insignificant (P > 0.05) in every follow-up visit. 
There has been no direct correlation study between the HISS 
system and the Jebsen hand function test as per the literature 
search. The median IQR values of two-point discrimination 
were reported and compared between each injured and non-
injured finger in this study. There was no major difference in the 
values reported in our study. The data analysis done by Boesch 

Clinical Message

Figure 3: 25/M with Blast injury with multiple injuries (A). Immediate treatment: Wound debridement + Primary suturing (B and C) Soft tissue coverage – Groin flap (D), Flap detachment – Day 21 (E), Follow-up visit – at 3 
months (F).

Figure 4: A 32 year male patient with crush injury following road traffic accidents involving multiple digits (A and B), X-ray – fracture middle phalanx of 
index finger (IF) and shaft of 5th metacarpal (MC) (C), Treatment: Wound debridement + open reduction internal fixation and K-wire fixation of IF + 
Miniplate screw fixation of 5th MC + local flap (cross finger flap cover) over raw area (IF) (D), Follow-up (1 month): K wire in situ + division of cross finger 
flap with follow-up (E-G).



et al., strongly supported the reliability of 2PD for assessing the 
hand function [24].

Limitations
There were certain limitations in our study. First, treatment bias 
differed for each patient according to the time lapse before 
presentation. Hence, the outcome of each patient differed. 
Second, the functional outcome assessment was very short due 
to the total timeline of the study period and the ongoing 
COVID-19 pandemic.

Conclusion
Young active males are predominantly affected and the mode of 
injury is most commonly machine cuts. There is a major 
correlation between the gender and mode of injury and finally, 
the functional outcome of the hand showed a significant 
association with the severity of hand injury.
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Clinical Message

The article highlights the importance of hand injuries and the 
understanding of their epidemiology, which has a significant impact 
on function, productivity, and quality of life.
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