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Sugarcane Crusher Injuries of the Hand

: Madness to Method.




PROBLEM STATEMENT 2440l

A characteristic clinical presentation of
crush injury hand

Severity of injuries varying from simple
skin lacerations to composite irreparable
tissue loss or amputated digits.
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SUGARCANE CRUSHING MACHINE INJURIES-MECHANISM OF INJURY,

CLASSIFICATION & MANAGEMENT

R J Rajput. B M Daver
Department of Plastic Surgery, G.T. Hospital. Mumbai

SUMMARY: Sugarcane crushing machine injuries are common  throughout India. Based
on the observation on 53 sugarcane machine injuries to the hand over a period of 2 years,
the mechanism of injury has been elucidated. A classification has been proposed and

treatment guidelines have been given

INTRODUCTION

Sugarcane crushing machine injuries are seen only
in India and are not discussed in any standard
text books'. These injuries have a characteristic
pattern recognizable of the trauma caused by the
serrated steel rollers of this machine. Apart from
these power rollers, atypical injuries can be
caused by the open gears and the drive-belt of the
machine. We have studied fifty typical and three
atypical injuries and followed them for 2 years.

The typical clinical features of these injuries are as

follows

1. Area proximal to the level of the thumb is
never injured.

The injury occurs only distal to the level of the
thumb. This is because the thumb is abducted while
feeding the sugarcane into the rollers. The thumb
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abuts over the guard and prevents the hand from
being drawn in any further.

2. The thumb is rarely injured.

The thumb is spared in over 84% cases and even
when injured it has only skin lacerations or cuts
3. The finger tips are never injured.

The soft pulp is easily compressed and passes
uninjured through the rollers. The pulp or the nail
bed may only be contused.

4. There is a critical zone of maximum injury.

The critical zone of maximum injury where damage
to necurovascular bundle occurs is between the
distal palmer crease and the proximal
interphalangeal joint crease. Damage to the
neurovascular bundles needs to be checked in this
particular region. Severe injury occurs in this zone
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CLASSIFICATION

Few classifications exist for similar injuries.® We
have proposed the following classification for the
sugar cane crush injuries.

Minor injury - abrasions or lacerations of the

Moderate 1njury -

Severe injury -

skin only, with no injury to the
deeper structures.

Skin lacerations with denuded

or lacerated tendons or
fractures.

In addition to the above skin
avulsion, loss of skin, degloved
flaps or injury to the
neurovascular bundle.
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Discrepancies
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Need for devising a
METHOD
TO THE
MADNESS
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Hand : Anatomical Marvel ) DPU

Bones
Joints
Ligaments
Tendons
Muscles
Nerves

Ortho
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CLASSIFICATION SYSTEM R DPU

CLASS OF SKIN TENDON BONE
INJURY
I Longitudinal Longitudinal Single bone fracture
Lacerations Lacerations
I Degloving Disruption Fracture of TWO
bones and/or single
joint movement
IT1 Loss Loss Fractures of more
than TWO
bones/bone loss/2
joints
IV Amputation/

Neurovascular compromise/Thumb involvement
Mangled hand
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CLASS 1

Type of Injury Clinical Presentation

Skin and Soft tissue - Multiple longitudinal lacerations

CLASS 1 Tendons — Longitudinal lacerations

Bones — Single bone fracture
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Type of Injury Clinical Presentation

Skin and Soft tissue - Degloving

CLASS II Tendons — Disruption

Bones — Fracture of TWO bones and/or single joint
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Type of Injury Clinical Presentation

Skin and Soft tissue — LOSS

CLASS Tendons — LOSS

111 Bones — Fractures of more than TWO bones/bone loss/2 joints
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CLASS IV R DUPU

Type of Injury Clinical Presentation
CLASS Traumatic Amputations of fingers / neurovascular impairment of the hand /
v Involvement of all 5 digits of the hand / Mangled Hand presentation.
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Table 2. Demographic and Clinical Data

Patient No. (yﬁggs) Gender Work(s;gfsr;ence histf)rrm gfjury dor;'i'ril:rgttlgand rmm";mfd cilgiisr:f MHQ
1 Male 15 No Yes Roller reversal Il 685
28 Male 4 No Yes Roller reversal Il 65.1
31 Male 8 No Yes Roller reversal 1] 0*
36 Male 7 No Yes Roller reversal || 609
26 Male 4 No Yes Roller reversal v 59.3
13 Male <1 year No Yes Pulled hand free 1l 38.1
45 Male 15 No Yes Roller reversal 1] 623
32 Male 35 No Yes Roller reversal I 58.9
30 Male 5 No Yes Roller reversal ] 555
42 Male g Yes Yes Loosened plates | 713
32 Male 8 No Yes Roller reversal i 60.1
17 Female <1vyear No Yes Roller reversal Il 0*
30 Female 7 No Yes Loosened plates | 708
22 Female 3 No Yes Roller reversal 1\ 303
32 Female 5 No Yes Roller reversal Il 644
27 Male 5 No Yes Roller reversal 1] 0*
37 Male 8 No Yes Pulled hand free v 184
33 Male 7 Yes Yes Loosened plates Il 603
20 Male 4 No Yes Roller reversal ll 56.7
34 Male 8 No Yes Loosened plates | 80.7
32 Male 11 No Yes Roller reversal Il 55.9
30 Female 7 No Yes Roller reversal I} 0*
75 Male 56 Yes Yes Loosened plates | 688
19 Male <1 year No Yes Pulled hand free v 203
40 Male 17 No No Loosened plates | 0*
32 Male 5 No Yes Roller reversal Il 70.2
31 Male ) No Yes Pulled hand free n 483
43 Male 12 No Yes Loosened plates | 703
51 Female 19 No Yes Roller reversal [l 519
32 Male 5 No Yes Roller reversal I 61.3

*Patient lost to follow up.
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Satisfaction Pain

@‘ Michigan Hand
Daily Living Outcomes
i@ Questionnaire
35y O

Function Aesthetics
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Class of Injury

Statistical analysis of correlation between the MHQ and class of injury.
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MECHANISM OF RETRIEVAL | D P U

Method of Crushed Hand
Retrieval

Nineteen patients out of 30 (63.3 %) retrieved the crushed
hand by reversing the roller blades, 7 patients loosened the
rollers to free the hand (23.3%) and four patients (13.4%)

gave history of pulling the hand forcefully to get it out of

the machine. m Reversing Roller Blades m Loosening roller Blades

m Forceful pulling away =
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e Type II to Type 1V
injuries

« Type IIT
& Type
v
injuries
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THE STATS DON'TLIE 44Vl
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Retrival Method

1 : Loosened Plates 2 : Roller Reversal 3 : Hand Pulled free

Statistical correlation between the method of hand retrieval and MHQ
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Why this Classifcation? ) DPU

1) Per Primum appropriate management
2) Enormous Impact on hand function and on quality of life.

3) Patient and Surgeon as partners and stakeholders during management
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A Proposed Classification for Sugarcane Crusher Injuries
of the Hand and Its Correlation with Patient Rated
Outcome Scores at 6 Months

Alok SHARMA, Manashree SANKHE

Department of Plastic Surgery, Dr: D. Y. Patil Medical College, Pune, Maharashtra, India

Background: Crush injuries of the hand sustai from sug: juice g have a unique mechanism of injury
and clinical presentation. The severity of the injury can vary from simple skin lacerations to mangling of the hand. We devised a
classification for these injuries based on the severity that has helped us with the management. The aim of this study is to determine
whether the classification correlates with patient rated outcome score at 6 months.

Methods: We prospectively studied 30 consecutive patients with a sugarcane crusher injury of the hand. The patients were classi-
fied into Class I, Il, Ill or IV based on our classification and managed accordingly. Patient outcomes were assessed at 6 months after
the injury, using the Michigan Hand Outcomes Q e (MHQ). S ’s rank correlation test was used to analyse the cor-
relation between the different classes of hand injury and functional outcomes at 6 months following injury (measured using MHQ).
Results: The study included 6 patients (20%) with Class | injury, 11 patients (36.6%) with Class II, 9 patients (30%) with Class Ill and
4 patients (13.4%) with Class IV injury. The mean MHQ scores at 6-month follow-up were 72.3% in Class |, 62.1% in Class Il, 52.9%
in Class Il and 32% in Class IV injuries. An inversely proportional association between the severity grade as per the classification
and MHQ scores was noted

Conclusion: Our proposed classification of sugarcane crusher injuries of the hand correlates well with the MHQ score. The use of
the classification can help with management and predicting prognosis. In addition, wider use will permit comparison of outcomes
between different centres.

Level of Evid Level IV (Th ic)

Keywords: Occupational injuries, Sugarcane crusher injuries, Mangled hand, Classification, Treatment algorithm

INTRODUCTION

A typical sugarcane juice extracting machine con-
sists of two grooved metal rollers that are spun by a low
power motor (Fig.1). Sugarcane stalks are fed into the gap
between the rollers and the extracted juice is collected in
Received: Jul. 16, 2021; Accepted: Dec. 23, 2021 a vessel below the rollers. The stalks are passed two to
Published onlina: MMM. DD, YYYY three times between the rollers to extract as much juice as
Correspondance to: Alok SHARMA possible and the gap between the rollers is progressively
Department of Plastic Surgery, Dr. D. Y. Patil Medical College _ N - e PR

decreased between successive passes. A crush injury to
Pune 411018 Maharashtra, India the hand occurs whil idi the ¢ through tk 11
Tel: +91 7507544991 € hany ‘).ttuf: w -l € guiding 6 cane oug! e ITO -
E-mail: sharma.dralok@gmail.com ers or while washing the machine.! Modern machines
should have safety guards to protect hands from getting
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The Recent Advance We DON’T Need !
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Because loss of hand function equals loss of means
of livelihood.

Save the Working Hand!
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