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(Abstract \

Ray amputation is a surgical procedure involving the removal of a metacarpal bone and its associated phalanges. It is com-
monly used for treating severe hand trauma, infections, tumors, and congenital abnormalities. While the procedure improves
pain relief and cosmetic outcomes, concerns do exist regarding its impact on grip strength and hand function, especially in
labor-intensive professions. In this study, we present the case of a 55-year-old factory worker who sustained a high-energy
crush injury, resulting in an open fracture of the middle and proximal phalanges of the right ring finger. Initial treatment with
Kirschner wires was performed but failed to restore function. Despite alternative surgical options, including arthrodesis, the
patient opted for a Ray amputation to maximize functional recovery, and was able to restore full hand functionality with pre-
served grip strength and successfully returned to work with a phased adaptation plan. This case highlights the importance of
patient-centered decision-making and tailored rehabilitation in work-related injuries. When properly indicated and supported
by a structured return-to-work program, Ray amputation can provide a pain-free, functional outcome, enabling safe reintegra-
tion into the workforce.
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Introduction

Ray resection is a surgical procedure where one of the "rays"
of a hand finger - metacarpal along with the phalanges - is re-
moved. Ray resection with or without an adjacent ray transfer
can be useful for treating vascular insufficiency, tumors, infec-
tion, trauma, recurrent Dupuytren contracture, and congenital
abnormalities of the hand [1,2].

These conditions can result in a nonfunctional digit that is
limited by pain, stiffness, insufficient or excessive length, or
lack of sensation and may interfere with daily and work-relat-
ed activities of the patients [1]. The goal of this surgery is to
improve hand function, cosmesis and pain relief, to enhance
patient satisfaction.

In trauma cases, like in work related accidents, resections are
often performed later, once the patient has stabilized, allowing

time to assess whether the injured digit’s function and appear-
ance are acceptable. If resection is chosen, the damaged finger
can provide valuable tissue for reconstructing other areas of the
hand. However, delaying resection may require extended time
off work for the patient [1].

Single-ray amputations offer better cosmetic results compared
to partial finger amputations; however, they are associated with
reduced grip and pinch strength compared to amputations at
the proximal phalanx level. Despite these challenges, ray re-
section significantly contributes to restoring normal hand func-
tionality [2].

Case Description

55-year-old male, factory worker within the footwear indus-
try with 35 years of activity. He suffered a work accident in
May 2024 which resulted in an exposed fracture of the middle
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Figure 1: X-Ray of the exposed fracture of the middle and
proximal phalanges of the right ring finger.

and proximal phalanges of the right ring finger by high energy
crushing in a pressing machine (Figure 1).

In an initial approach, a repositioning surgery was performed
with two Kirschner wires, and it proceeded without complica-
tions.

However, when the patient returned to work after 3 months,
he mentioned in the occupational health examination, pain and
difficulties in gripping with the injured hand. Work activity be-
fore the accident consisted of the manufacturing of injection
molds, hence job relocation was necessary. A temporary work
ineptitude recommendation was made with the suggestion of
finding an alternative job with an administrative focus, how-
ever, it was not possible to implement this job change. The
worker continued to express his desire to maintain his original
function.

An orthopedic re-examination took place after 6 months. Dur-
ing the examination the patient was diagnosed with pseudoar-
throsis (Figure 2) and was advised to undergo arthrodesis of
the proximal phalanx which he declined due to the loss in mo-
bility inherent to the procedure. On the other hand, the patient
proposed a Ray amputation which after clinical discussion and
psychological approval of the patient took place successfully
(Figure 3).

Figure 2: (A) X-Ray of the finger prior to the amputation
(B,C) Preoperative photograph of the hand.

The worker resumed professional activity 14 weeks after the
surgery (Figure 4). In the occupational health examination, it
was verified that he maintained some pain in the scar region.
However, full recovery of hand joint mobility was observed,
with no significant differences in grip strength between his
hands. Hence, a conditional fitness was issued in order to pro-
vide a gradual increase in both workload and demand, for the
first 60 days of readaptation to the job and limited frequent
gripping movements with the right hand in line with the symp-
toms.

Figure 3: Photographs of the dorsal (a) and volar (b) aspects

of the hand demonstrating the markings for a v-shaped inci-

sion for resection of the index finger and intraoperative (c, d,
e) photographs.
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(4, B) Photographs of the grip after recovering
from the surgery.

Figure 4:

After this time, he was re-evaluated having reported that the
pain had vanished, and on physical examination, no abnor-
malities were observed. After interdisciplinary discussion the
patient was deemed fit with re-evaluations of the work fitness
every 6 months.

Discussion

This case highlights the importance of personalized treatment
and close follow-up of the workers, always looking to adapt
the job and treatment to the physical and psychological condi-
tions of the patient with their active involvement in the deci-
sion-making process.

Ray's amputation is a technique used since 1920 for the treat-
ment of severe deformities of the fingers due to traumatic in-
jury, and the goal of this surgery is to improve hand function,
cosmesis and pain relief, to enhance patient satisfaction.

However, a 15% to 30% loss in grip and pinch strength has
been reported, which led many authors to recommend against
ray resections in laborers due to the importance of hand width
and grip strength in this population [1,3-6]. Nevertheless, oth-
ers have reported good results even in these patients, as we saw
in this case [7].

Also, cold intolerance is a frequent issue reported, and moder-
ate to severe pain tends to affect a significant percentage of the
patients after the surgery [8].

This highlights the importance of a collaborative decision-
making process between the surgeon and the patient to deter-
mine the most suitable treatment approach, as we saw in this
case. This ensures that the patient assesses the significance of
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both functional and aesthetic outcomes before finalizing the
treatment plan. Therefore, the primary contraindication for this
surgery is any psychological barrier to amputation, as resec-
tion may cause emotional distress. Therefore, a psychological
evaluation of the patient is essential before proceeding with
this surgery.

After the resection, patients typically return to work around 10
to 16 weeks later, with the majority resuming their previous
job roles [6,9].

It's also important to highlight that during the whole process
it's vital to do a deep evaluation of the work post, both to iden-
tify the potential risks and mitigate accidents and to adapt the
position according to the individual needs of the worker. In this
case that was achieved primarily with a change in work post
that would allow a safe recovery. Nevertheless, the worker felt
that he didn't fit the position and treatment was pursued that
would increase the likelihood that he would be able to return
to his initial job. This desire was met a few months after the
surgery, gradually, always with oversight from the team from
occupational health.

Conclusion

It can be concluded that a clear understanding of the patient’s
expectations is essential to tailor both the treatment strategy
and workplace adjustments to ensure alignment.

In this case, by opting for a Ray's amputation, which at first
sight might seem like a procedure with a higher degree of
mutilation and aggressiveness, the medical team was able to
deliver not just a good result from a cosmetic standpoint, but
also a complete recovery of the hand in terms of mobility and
grip strength. This facilitated a phased and safe readjustment
of the worker to his original job position, initially with restric-

tions that, under close monitoring, were gradually lifted as the
patient regained full function of the affected hand, ultimately
becoming fully fit for work with more frequent reassessments,
as he had desired.
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