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Background: Meat grinder—related hand injuries often result in severe tissue dam-
age, including deep lacerations, avulsions, and amputations, leading to significant
functional impairments. This systematic review examines injury characteristics,
management approaches, and outcomes, based on published case reports and
series.

Methods: A systematic review following PRISMA guidelines was conducted using
MEDLINE, PubMed, Web of Science, and the Cochrane Library. English-language
case reports and series from January 1975 to June 2024 were analyzed for demo-
graphics, injury patterns, treatments, and outcomes.

Results: Thirteen studies comprising 121 patients were included, with a slight
female predominance (52.89%). Patient ages ranged from 1 to 42 years, and
21.48% presented with hands still entrapped. Fingers were the most frequently
injured site (31.40%). Initial management involved debridement (12.39%) and
amputations (9.09%). Microsurgical revascularization was attempted in 4.95% of
cases. Follow-up data revealed sensory deficits in 57.14% and motor deficits in
46.42% of patients. Only 3 patients utilized prostheses.

Conclusions: Meat grinder—related hand injuries present significant management
challenges, with low replantation rates and high rates of long-term functional defi-
cits. Despite surgical interventions, persistentimpairments remain common. Further
research is necessary to refine treatment protocols and improve patient outcomes.
(Plast Reconstr Surg Glob Open 2025;13:¢6696; doi: 10.1097/GOX.0000000000006696;
Published online 2 May 2025.)

INTRODUCTION
Upper extremity injuries are among the most fre-
quently encountered presentations in emergency depart-
ments, accounting for approximately 10% of all traumas.’
According to the Nationwide Emergency Department
Sample, more than 2.7 million traumatic hand and wrist
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injuries are treated annually in emergency departments
across the United States, with more than 10,000 work-
related finger amputations reported each year, often
attributed to industrial machinery.*’

Among the broad spectrum of hand injuries, meat
grinder-related injuries represent a significant concern
within the occupational and medical health fields.*
These incidents occur when an individual’s hand
becomes entangled with the moving parts of a meat
grinder, leading to varying degrees of tissue loss. These
injuries range from minor lacerations to severe avul-
sions, potentially leading to partial or complete finger
amputation, extensive hand mutilation, and significant
tissue and nerve damage.’

Meat grinders rank among the top 10 objects involved
in hand amputations for both men and women, with a
90% amputation rate for patients presenting with such
complaints in emergency departments.” Employees in
commercial and manufacturing sectors are typically at
higher risk of meat grinder—-related injuries due to their
frequent interaction with this machinery.”® Other studies
have also reported incidents occurring at home, particu-
larly among the pediatric population.”!
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Hand and wrist injuries are the most expensive type
of injury, surpassing the costs associated with knee inju-
ries, lower limb fractures, and skull and brain trauma.'!
They often require invasive medical interventions and
extended rehabilitation, with productivity losses surpass-
ing direct healthcare costs.””* The devastating impact
of hand injuries caused by meat grinders underscores
the need for comprehensive care and support. Effective
prevention strategies and early intervention are crucial
to mitigate the substantial costs and improve patient out-
comes. This systematic review aims to evaluate the cases
of meat grinder-related hand injuries published in the
literature.

METHODOLOGY
This systematic review aimed to gather and evaluate the
key characteristics of meat grinder-related hand injury
case reports and series published in the literature. The
review follows guidelines from the PROSPERO-registered
protocol (registration number: CRD42024553666).

INCLUSION AND EXCLUSION CRITERIA

We included studies evaluating hand injuries caused
by meat grinders published in English from January
1975 to June 2024. Eligible designs were case reports
and case series. Studies that did not specifically focus on
meat grinder—-related hand injuries, non-English publica-
tions, nonhuman research, and studies published before
January 1975 were excluded.

SEARCH STRATEGY
A comprehensive literature search was conducted in
MEDLINE, PubMed, Web of Science, and the Cochrane
Library. The search terms included combinations of key-
words such as

® “hand injury*” OR “hand trauma” OR “hand damage”

® “meat grinder®” OR “meat mincer” OR “meat grinding
machine”

® “traumatic injury*” OR “crush injury*” OR “lacera-
tion*” OR “amputation™®”

® “treatment outcome*” OR “surgical treatment” OR
“recovery” OR “rehabilitation”

® “prevention and control” OR “safety measure*” OR
“preventive measure*” OR “safety protocol*”

These terms were combined using Boolean opera-
tors (AND, OR) to create a comprehensive and sys-
tematic search strategy. The searches were limited to
English-language articles published between January
1975 and June 2024. To ensure comprehensive cover-
age, reference lists of relevant articles were also manu-
ally searched.

During the identification phase, a total of 530 records
were retrieved across the databases: 88 from MEDLINE,
63 from PubMed, 321 from Web of Science, 8 from the
Cochrane Library, and 50 from Wiley Online Library. After
removing duplicates, 412 unique records were screened
by title and abstract.
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Takeaways

Question: This study assesses the prevalence and char-
acteristics of hand injuries caused by meat grinders and
identifies common treatment strategies, complications,
and outcomes.

Findings: A systematic review of 13 studies involving 121
patients revealed that meat grinder—related hand injuries
cause severe trauma, with many cases involving amputa-
tions. Most injuries affected the right hand, with fingers
being the most frequently impacted. Debridement and
amputation were the primary surgical interventions,
whereas complications such as necrosis and infections
occurred in some cases.

Meaning: Meat grinder-related hand injuries result in sig-
nificant trauma, often requiring complex surgical inter-
vention and rehabilitation, emphasizing the need for
preventive measures.

STUDY SELECTION AND DATA EXTRACTION

Two independent reviewers screened the 412 records
by title and abstract, followed by full-text reviews for 18
articles, applying the inclusion and exclusion criteria.
Pilot testing of the study selection process was con-
ducted to ensure consistency. Out of the 18 full-text
articles reviewed, 5 were excluded due to study design,
leaving 13 articles for inclusion in the final review.'”
Discrepancies during the selection process were
resolved through discussion or seeking input from
a third reviewer. Data extraction was performed using a
standardized and pilot-tested form, capturing details
on study characteristics, population demographics,
injury mechanisms, clinical findings, treatment meth-
ods, outcomes, and preventive measures. Data extrac-
tion was conducted independently by 2 reviewers, with
any discrepancies resolved through discussion or con-
sultation with a third reviewer. The detailed process of
identification, screening, and inclusion of studies is
visually summarized in the Preferred Reporting Items
for Systematic Reviews and Meta-analyses (PRISMA)
flow chart (Fig. 1).

RISK-OF-BIAS ASSESSMENT

The risk of bias was assessed using the Newcastle-
Ottawa scale for observational cohort studies and the
Critical Appraisal Skills Programmed checklists for case
series and case reports. The Newcastle-Ottawa scale eval-
uated selection, comparability, and outcomes, whereas
the Critical Appraisal Skills Programmed checklists
assessed the clarity of aims, appropriateness of methodol-
ogy, definition of cases, data collection methods, analysis,
conclusions, context within existing knowledge, ethical
approval, and declaration of competing interests. Any
discrepancies in the risk-of-bias assessment were resolved
through consensus. Comprehensive details of the risk-of-
bias assessment process and results are included in the
appendix.
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Fig. 1. PRISMA 2020 flow diagram for new systematic reviews, which included searches of databases

and registers only.

STATISTICAL DATA ANALYSIS
Data from included sources were presented as fre-
quencies, percentages, means, and ranges. When appli-
cable, the sum of the frequencies from the solitary studies
was analyzed using JMP Pro software version 15 (IMP
Statistical Discovery LLC, Cary, NC) and presented as fre-
quencies and percentages.

REPORTING
The review adhered to PRISMA guidelines. Findings
are presented using flow charts and data extraction tables
to enhance clarity and transparency. Ethical considerations

were followed per institutional guidelines, and no ethical
approval was required as the study involved secondary
data analysis.

RESULTS

Search Results and Study Selection

An initial database search using the keywords yielded
530 results. After the titles, abstracts, and full-text
screening, 13 studies were eligible for inclusion in this
systematic review™*'® (Abdelmegeed et al, 2022) (Fig. 1,
PRISMA).



Table 1. Characteristics of the Included Patients and Studies
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Type of No.
Author, Year Country Study Patients Sex, n (%) Age,y
Cardoso et al, 1990'7 Saudi Arabia Case series 25 Male: 15 (60.00); female: 10 (40.00) NR
Abdelmegeed et al, 2022'%  Egypt Case series 3 Male: 2 (66.66); female: 1 (33.33) Range: 3-8
Hassan Salad Ibrahim et al, Somalia Case report 1 Male: 1 (100.00) 2
2022
Berhe Gebreslassie Kassa, ~ Ethiopia Case series 3 Male: 2 (66.66); female: 1 (33.33) Range: 2-24
2017%
Deepak Hongaiah et al, India Case series 12 Male: 3 (25.00); female: 9 (75.00) Range: 20-30
2019%
Gearing et al, 2023* Australia Case series 2 Female: 2 (100.00) Range: 25-46
Lubis, 2012'° Indonesia Case series 3 Female: 3 (100.00) Range: 23-24
Al-Hassani et al, 2022% Qatar Case report 1 Male: 1 (100.00) 23
Duman, 2022 Turkey Case series 64  Male: 28 (43.75); female: 36 (56.25)  Pediatric age group: mean: 11 and
range: 1-18; adult age group:
mean: 42 andrange: 19-74
Patial et al, 2021° India Case series 2 Male: 2 (100.00) 22-29
Brandner et al, 1985° The United Case series 3 Male: 1 (33.33); female: 2 (66.66) 17-39
States
Green et al, 1975 The United Case report 1 Male: 1 (100.00) 17
States
Buncke et al, 2003% The United Case series 1 NR 6
States
Total — — 121 Male: 56 (46.28); female: 64 (52.89) —

NR, not reported.

Study Characteristics

The total number of patients included in this system-
atic review was 121 (range: 1-64). Female patients were
slightly higher in number than male patients, with 64
(52.89%) being women. The United States contributed 3
studies (23.07%), the highest among the included studies.
The ages of the included patients ranged from 1 to 42
years (Table 1).

Clinical Presentations

Twenty-six (21.48%) patients arrived at the hospital
with their hands still attached to the meat grinders. The
majority of the injuries involved the right hand (n =78,
64.46%), and fingers were the most frequently injured
part (38 patients, 31.40%), followed by wrist injuries (13
patients, 10.74%).” Complete amputations were reported
in 14 cases (11.57%), and crush injuries in 13 cases
(10.74%) (Table 2).

Surgical Management and Complications

Surgical management and its details have been
reported for 23 (19.00%) patients. The rest of the patients
had no reported details regarding their management
(n=98, 81.00%). The most frequently reported surgical
procedure was debridement of dead tissue, performed in
15 (12.39%) patients. Amputation was necessary in 11
(9.09%) patients. Microsurgical revascularization was
attempted in 6 (4.95%) patients. Surgical complications
included necrosis in 4 (3.30%) cases and infection in 2
(1.65%) cases.”” Out of the 6 microscopic revasculariza-
tion attempts, 4 (66.66%) cases had successful outcomes,
whereas the other 2 (33.33%) did not report the outcomes
(Table 3).
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Follow-up and Prognosis

Follow-up information was available for 28 (23.14%)
patients, with the follow-up period ranging from 5 to 90
days. Of the patients who underwent amputation, only 3
(10.71%) were reported to be using prosthetic hands. At
the final follow-up, sensory dysfunction was noted in 16
(57.14%) patients, motor dysfunction in 13 (46.42%), ten-
der scars in 12 (42.85%), and joint stiffness or contracture
in 10 (35.71%) patients (Table 4).

DISCUSSION

This systematic review included 13 case reports
and series (Fig. 1, PRISMA), evaluating a total of 121
patients with mutilating hand injuries caused by meat
grinders. The patients’ ages ranged from 1 to 42 years,
with a notable prevalence among women, who repre-
sented 52.89% of the cases. Injuries from meat grinders
are common home accidents, often resulting from mis-
use or mishaps with the operating machinery. Despite
the widespread use of this appliance and the low inci-
dence of reported injuries, it has the potential to cause
serious upper limb trauma. A recent study conducted
at an emergency clinic found that meat grinders were
responsible for 7 (0.4%) incidences of traumatic upper
limb amputation.”® Furthermore, children frequently
sustain hand injuries as a result of their innate curiosity.
Incidence peaks at ages 1-4 and 15-19, with men being
more affected.”

A large portion of patients present to the emergency
department with their hands firmly entrapped in the
meat grinder.?*'® Notably, this review reports an entrap-
ment rate of 21.48% (n=26). The predominance of
right-hand injuries (64.46%) can be attributed to the fact



njuries

Alhusain et al ® Meat Grinder—related Hand 1

‘parrodax 1ou YN

(91 g (08¢ ¥ — (S6%) 9 Lra) s (Ve s (S6'%) 9 ($6%) 9 (66°31) SI (60'6) 11 [e10],
yuerd
0 0 -SUEI quN-03-201 1L AN AN AN AN AN (00°001) T (00°001) T 6003 ‘Te 19 oyoung
0 0 0 0 0 0 0 (00°001) T (00°001) T «GL6T ‘T 10 U221
0 0 — (66°68) I 0 (gege) 1 (88°69) 1 (66°68) I (99'99) 3 (99'99) g 2861 ‘Te 19 Ioupuelg
0 0 — 0 0 0 0 0 (00°09) T (00°001) 3 <1303 ‘Te 19 Tened
AN AN — AN AN AN AN AN AN AN 126603 ‘Uewn (g
0 0 aseaad [puumn) [edre) (00°001) T 0 0 (001) T 0 (00°00T) T (00°001) T 56603 ‘T8 19 TUBSSeH-[Y
0 0 — (gg¢8) 1 (6669 1 0 (¢6¢9) 1 (¢g¢8) 1 (¢¢¢9) 1 (99'99) & 016103 ‘Siqn'T
0 (00°001) — 0 0 (00°09) T 0 (00°09) T (00°09) T (00°001) 3 6605 ‘T€ 19 SuLeon
AN AN — AN AN AN (0889 1 AN AN AN 6103 ‘Te 30 yereSuop] yedaoq
(99'99) g (99°99) — (99'99) 3 0 0 0 0 (00°001) ¢ (99'99) 3 LT0G “esSeY 9ISSe[$91qa5) IUIag
0 0 — (00°00T) 1 0 0 (00°00T) T 0 (00°00T) T 0 303 ‘T8 12 WIyeIq[ pefes uesseyq
0 0 — 0 0 (566) T (65°68) 1 (65°6¢) 1 (00001) ¢ (99°99) & 3305 ‘Te 19 paaSow[opqy
S[qeaSeAesun 21oMm s198
-uy ([6°'14) 9 pue d[qen
AN AN 21M 193Uy (80°83) G5 AN (00'8) 3 d AN (00'8) 3 N AN 110661 ‘Te 12 0sopIe))
uonddJuy  SISOIIN G iTe) Sunurdg pue 1Jern aredoy aredoy UONRZUIR[NISEAdY JudwRpLIqRq uonendury Jeax ‘roymny
UoNeXI] IIM-Y] un|g JAIIN uopua], srdodsordTy
(9) u ‘suon (%) u ‘yuswaSeuey 2o13INg
-eorpdwon) [esising
sjuaned papnpuj 3yl jo suonedijdwo) pue juswabeuely [e316.4ns *€ s|qel
‘parrodaxjou YN
(FL0o1) g1 (60°6) TT (LS'TT) ¥1 693 (FL01) ST (19'9) 8 (0%'1¢) 8¢ 0 (88°68) IF  (9%'%9) 8L (%8%'138) 95 [e10L,
0 0 (00°001) T q (00°001) T 0 0 0 0 (00°00T) T (%00°001) 1 6008 ‘T8 19 oung
0 0 (00°00T) T g (00°00T) T 0 0 0 0 (00°00T) T (%00°001) 1 <1GL6T Te 19 U2l
(99'99) & 0 (¢e¢9) 1 ol 0 (¢e¢9) 1 (99'99) g 0 AN (¢e¢9) 1 (%99°99) & ,G86T ‘T8 10 Toupuerg
(00°001) 3 0 0 0L (00°001) 0 0 0 (00°09) 1 (00°09) T (%00°001) 3 <1303 ‘Te 10 Tened
AN AN AN 911 (63°9) ¥ AN A 0 (sL'¢¥) 86 (93'99) 9¢ N 12660 ‘Uewn(
(00°001) T (00°001) T (00°001) T ¢ (00'001) T (00°001) T (00°00T) T 0 0 (00°001) T (%00°001) 1 6608 ‘T8 19 TUesseH-[y
(65°68) T (99'99) 5 8 0 (¢g'ge) 1 (00°001) ¢ 0 (99'99) g (8°6¢) 1 (%00°001) ¢ 016103 ‘Siqn'[
(00°09) T 0 (00°09) T 8 0 (0009) T (00°001) & 0 0 (00°001) 3 (%00°001) & 6605 ‘T¢ 19 BuLeon
s1a8uy (00°001) 6103
AN (0L 1%) ¢ (0¢°89) £ $—1 8uey 0 0 3l 0 (00ga) ¢ (00°6L) 6 AN ‘e 30 yereSuoy] yedooq
s1o3uy 1103
(00°001) ¢ (00°001) € 0 G- 98uey 0 0 (00°001) ¢ 0 0 (00°001) ¢ (%00°001) ¢ ‘eSSEY] OISSR[SOI(ID) dYIog
3603
(00°001) T (00°001) T 0 3 0 (00001) T (00001) T 0 0 (00°001) T (%00°001) 1 ‘Te 1o wIyeIq pe[es uessefy
(00°001) ¢ 0 0 ¢ (99'99) 3 0 (6669) I 0 (66'68) 1 (99'99) 8 (%00°001) ¢ 330 ‘Te 19 paddowppqy
AN AN AN 68 AN AN AN 0 (00%3) 9 (009L) 61 (%00'83) L 110661 ‘Te 19 osopie)
ysnr) uonerdde] uopendury Auy 1 ‘sroSury ISLIM spedaeselopy srofury  [exoeng 1391 1ySry uoneIudIsaIJ Jeax ‘roymy
—uwhﬁ_.ﬂm .OZ uo —ugm v&u
(%) u ‘spsLip J0 ‘sedaeoeropy (9) u ‘Amluy yo (oaa (%) u ‘Lpexsre] puey 0} pPayoENY NS SeM
‘sxoSury ur Amfuy yo adLj, QUIYOR\ JOPULID) Y],

sjusized papn|pu| 3Ys Jo suoieIuSaId [ed1U]D *T 3]qeL



PRS Global Open ¢ 2025

‘parrodariou YN

(1£°¢¢) 01 (F1°L) & (1zon) ¢ (¢8°ah) al (F1°LS) 91 (a+'9%) 61 (a¥'9%) ¢1 (1201) ¢ (F1'63) 83 — [e10],
0 0 0 0 (00°00T) T (00°00T) T (00°00T) T 0 (00°00T) T AN 6008 ‘T8 19 aypung
0 0 (00°00T) T 0 (00°00T) T (00°001) T (00'001) T (00°00T) T (00°001) T AN ¢1GL6T Te 19 udaI)
0 0 0 0 (00°001) ¢ (00°001) ¢ (00°001) ¢ 0 (00°001) ¢ AN 06861 ‘&2 Ioupuelg
0 0 0 0 (00°001) 8 (00°001) (00°001) (0009) 1 (00°001) & AN 1303 ‘Te 10 [ened
AN AN AN AN AN AN AN AN AN AN 156603 ‘urwN(q
AN AN AN AN AN AN AN AN AN AN 26606 ‘T8 19 TuesseH-[v
0 0 0 0 (99'99) 3 (99'99) 3 (99'99) 3 0 (00°001) ¢ 0L~ P8uey 016103 ‘SiIqn|
0 (00°001) 3 0 0 (00°001) 3 (00°001) @ (00°001) 3 (00°09) T (00°001) 3 06 6503 ‘Te 10 SuLrean
(00°00T) 6105 ‘Te
(06°68) 0T 0 (0491) 8 31 (00'¢3) ¢ 0 0 0 (00°001) 3L AN 19 yeresuo yedoaq
(15—6 2Suer) L105 ‘essey]
0 0 0 0 (99'99) 3 (99'99) 3 (99'99) 3 AN (00°001) ¢ 91 ‘uedN QISSL[SIID) IYIIG
3605 ‘1219
0 0 0 0 0 0 0 0 (00°00T) T 4! wiyeIq[ pefeg uesser
3608
AN AN AN AN AN AN AN AN AN AN ‘[e 30 paaSowapqy
%08=%S1 3o %05—%ST
yuounredwir feuon Jo yuourredur
-OUNJ [[BI2A0 UE [euonduUnNy [[BI240 (gs—¢
ﬁugosm U@ZESw ue ~u®>>0£m ~o®>_>z~5m nw.wmhw\rﬁv
0 0 0 0 Jey3 SUSIP ¢z oYL e SNSIp 63 YL, AN AN AN 1'6 ‘Ueol ,10661 e 19 osopre)
aampoenuon) fAmuroyeq  Suresyy 1edg uondungsi(q Arosuag  uondungsL([ I0)0N g uon (%) a (%) u‘dn P ‘uonem(q Iedx “royny
/ssaugyng jurof paferoq Ipuaj, eindwry  ‘vopendury  -moy[of YIm dn-morro g
P31eH mo ase)) Iy} ur wuﬂwﬁﬁqm ‘ON
puey onay

(%) u ‘uonemdureuoN jo asey) ayy ur dn-mo[[o] 1Se'] 3Y) UI dWOIN(Q) [LITUI[)

-s01J JO ds()

sjuaned papnjpuj ay} jo sisoubo.id pue dn-mojjo4 ‘ a|qel



Alhusain et al ® Meat Grinder-related Hand Injuries -

that many of these injuries occur in the dominant hand,
often leading to significant disability.** The fingers were
the most frequently reported site of injury, accounting
for 31.40%. Similarly, a study of 64 patients with house-
hold meat grinder injuries reported that fingers were
the most affected site and accounted for the majority of
amputations.”

Patients entangled in meat grinder machines are usu-
ally found in a flexed position, their arms lodged within.
As a result, establishing anesthesia with early limb extrac-
tion is the primary concern. An initial attempt to extract
the damaged limb from the meat grinder can be made by
reversing the “worm” mechanism, rotating the handle
counterclockwise, or making cuts with an angle grinder, as
shown in the structure in Figure 2." If this is not possible,
patients must be transported to the operating theater
immediately to begin the extraction of the ischemic limb
(Fig. 3).2*> Amputated body parts should be assessed
immediately to ensure that replantation can be attempted.
They serve as essential tissue for reconstruction but must
be handled appropriately, wrapped in saline-moistened
gauze, and cooled promptly.*#

Debridementwas one of the most prevalent initial treat-
ments for meat grinder hand injuries (12.39%), followed
by surgical amputation (9.09%) as shown in Table 3. It
involves removing damaged tissue while preserving func-
tional structures. After debridement, fracture manage-
Fig. 2. Diagrammatic representation of a ment is an important step in salvageable hand injuries to
commercial meat grinder. prevent complications, with 4.95% of patients undergoing

Stomper

Fig. 3. Demonstrating a case reported by the author of the article. A 28-year-old man, medically
free, with a case of right-hand entrapment in a meat grinder, sustaining a degloving injury of the
palmar skin with multiple deep wounds over the fingers. He underwent right-hand wound explora-
tion, right index, middle, ring, and little finger digital nerve repair, and tendon repair. The patient
underwent closed reduction and internal fixation with K-wires for middle and ring finger phalangeal
fractures.



Kirschner wire fixation and splinting to support recov-
ery.” In this review, only 4.95% of patients received revas-
cularization via arterial and venous anastomosis, followed
by tendon and nerve repair attempted in 4.95% of cases.
Skin grafts were used in 2.47% of patients, and in the con-
text of reconstructive surgery for hand injuries, especially
in children, during an emergency operation, skin graft-
ing is considered if primary closure cannot be achieved.”
Studies indicate that meat grinder-related hand injuries
have the lowest rate of reimplantation survival due to the
extensive nature of these injuries.”'”* In cases of severe
tissue loss, amputation is the standard treatment.*’

Surgical complications that may arise following the post-
operative period can include stiffness, contracture, necro-
sis, infection, delayed healing, scar tenderness, and sensory
or motor dysfunction. However, they can be classified into
short-term and long-term complications, which can be
monitored during the follow-up period.”" As demonstrated
in Table 3, infection was observed in 1.6% of cases and is
commonly associated with extensive soft tissue damage.
Necrosis was seen in 3.30% of patients in this review.

The long-term follow-up results revealed a significant
deficit in both sensory and motor function, with overall
poor functional outcomes. Nearly half of the patients who
were following up reported sensory and/or motor dysfunc-
tion. These unfavorable results are directly related to the
extensive nature of the finger injuries.'” Such severe inju-
ries may also limit the use of prostheses after amputation.
In this review, only 3 patients reported using a prosthesis.™

Hand injuries impose a significant burden on both
healthcare systems and affected individuals. These injuries
often result in varying degrees of lasting disability, hinder-
ing patients from resuming their former jobs.” The age
group mostly impacted by these productivity costs ranges
from 20 to 64, with an estimated cost of $192 million attrib-
uted to missed work in the Netherlands." In addition to
direct financial implications, amputations and severe hand
injuries greatly diminish quality of life. Many affected work-
ers report adverse impact on their daily activities, sports
participation, and housework.” Furthermore, these inju-
ries can contribute to anxiety and depression stemming
from functional impairment and altered body image.”

The present systematic review has several limitations.
First, only 13 case reports and series were included due
to the underreporting of meat grinder injuries in the
existing literature. A larger dataset is needed to provide
a more comprehensive assessment. Second, the analy-
sis was impacted by the large number of missing vari-
ables throughout the reported studies, which affected
the analysis and potentially led to a skewed overall pic-
ture. Third, the heterogeneity of the included articles is
one of the noted limitations in this study. The majority
of the articles did not report case-by-case surgical man-
agement and follow-up findings. Instead, they reported
their findings out of the total. This fact limited our
ability to obtain accurate data on the management and
follow-up. The existence of such gaps proves that fur-
ther dedicated studies are needed to demonstrate a
more general coherent picture of the more significant
impact of meat grinders on the overall burden of hand
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and upper extremity injuries. Future studies should
present detailed information on the management plan,
number of attempted procedures, and follow-up find-
ings for each included case.

CONCLUSIONS

In conclusion, this systematic review underscores the
severe and often debilitating nature of meat grinder—
related hand injuries, which pose significant risks in both
occupational and domestic settings. The findings reveal
a concerning prevalence of these injuries, particularly
among women and younger populations, highlighting
the urgent need for enhanced safety measures and pre-
ventive strategies. The extensive tissue damage resulting
from such incidents frequently necessitates invasive surgi-
cal interventions. Despite surgical efforts, many patients
experience minimal recovery from sensory and motor
deficits, which can severely impact their ability to return
to previous occupations and engage in daily activities. In
addition, the critical gap in the existing literature empha-
sizes the necessity for more comprehensive research to
better understand the full scope of meat grinder-related
injuries and their management and outcomes. Future
studies should focus on establishing standardized report-
ing protocols and investigating the effectiveness of pre-
ventive measures, including user training and mechanical
safety enhancements.
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