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Abstract

BACKGROUND

Case reports of symmetric digital gangrene resulting from high-dose vasopressors use
in patients with alcoholic ketoacidosis, leading to cardiac arrest, are rare. To date, no
specific treatment method for autolysis or surgical amputation or guidelines for

determining the level of amputation have been established.

CASE SUMMARY
In this case report, we describe a treatment method that effectively preserved the
function of fingers by surgical treatment under local anesthesia with a minimum

operative time, while also preserving finger length to the maximum possible extent.

CONCLUSION
Our approach may contribute to improved postoperative quality of life by preserving

finger length.
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Core Tip: In cases of symmetric digital gangrene, wherein multiple comorbidities exist,

autolytic treatment is often considered. However, appropriate management uvia

amputation under local anesthesia can aid in the patient's recovery.

INTRODUCTION
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Acute necrosis of the distal limbs is associated with various etiological factors.
However, symmetric digital gangrene (SDG), characterized by palpable peripheral
blood flow and absence of occlusive disease in the major blood vessels, manifests with
unique etiological factors, including vasculitis, autoimmune disease, frostbite, burns,
and abnormal blood flowlll. SDG can primarily occur accompanied by comorbidities
such as disseminated intravascular coagulation (DIC) or low cardiac output. Moreover,
it represents a significant medical concern owing to its high mortality rate. Although the
treatment of SDG lacks a concrete foundation, the consensus among experts is to
thoroughly assess the level of demarcation and subsequently excise necrotic tissue. In
this report, we present a case of successful management of SDG in which favorable
outcomes were achieved through a short-duration surgical approach performed under

local anesthesia.

CASE PRESENTATION

Chief complaints
A 62-year-old man developed purpuric lesions on his fingertips during the use of

vasopressors after hospitalization.

History of present illness

The patient had been experiencing mental confusion due to consuming only alcohol for
approximately 8 days without ingesting any food or medication. Initial evaluation
revealed that the patient was drowsy with an undetectable pulse. Successful
cardiopulmonary resuscitation was performed for 4 min, and return of spontaneous
circulation (ROSC) was achieved. Thereafter, the patient developed a purpuric rash on

both upper extremities.

History of past illness
The patient had experienced repeated relapses and exacerbations of alcohol addiction

over a period of 30 years.
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Personal and family history
The patient not only had diabetes mellitus and hypertension but was also a chronic

alcoholic with alcoholic fatty liver disease.

Physical examination
Initial evaluation revealed that the patient was drowsy with an undetectable pulse.

Successful cardiopulmonary resuscitation was performed for 4 min, achieving ROSC.

Laboratory examinations

Laboratory test results revealed ketone bodies level, 3631 pmol/L; severe acidosis (pH
6.792); lactate level, > 20 mmol/L; and pre-renal acute kidney injury (blood urea
nitrogen, 33.5 mg/dL; creatinine, 2.63 mg/dL) without urine output. The patient
received intravenous fluids and continuous renal replacement therapy. One day after
hospitalization, the following blood test results were shown: platelet count, 53000/pL
(decreased); prothrombin time (PT), 21.9 s (increased); international normalized ratio
(INR), 1.9 (increased); activated partial thromboplastin time (aPTT), 89.2 s (increased);
and D-dimer level, 16.19 pg/mL (increased).

Imaging examinations
Doppler ultrasound examination of the radial and ulnar arteries in both upper
extremities was performed, focusing on the digits. The examination was performed

using biphasic sound, by which no evidence of stenosis or obstruction was observed.

FINAL DIAGNOSIS

Combined diabetic and alcoholic ketoacidosis led to cardiopulmonary arrest and DIC

and vasopressor-induced symmetrical peripheral gangrene.

TREATMENT
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Our nephrologist recommended the administration of inotropes to manage persistent
hypotension and decreased pulse rate. Consequently, norepinephrine (NE; 40 pg/min),
dopamine (20 pg/kg/min), and vasopressin (0.04 U/min) were administered to
maintain blood pressure and pulse rate within normal range. On the first day after
hospitalization, the radial pulse became palpable. However, gangrene developed in
both hands and feet. Blood tests revealed platelet count, 53,000/ pL (decreased); PT, 21.9
s (increased); INR, 1.9 (increased); aPTT, 89.2 s (increased); and D-dimer level, 16.19
pg/mL (increased); indicating the onset of DIC and necrosis in the extremities due to
the complex interplay between these factors.

Initially, we decided to monitor the patient until demarcation of the lesions could be
observed. Treatment was initiated with intravenous prostaglandin E1 (PGE1) analog,
dressings, and antibiotics. The dosage of catecholamines was gradually reduced to the
minimum required to stabilize the vital signs. However, it was completely discontinued
on day nine after hospitalization. By the first month of hospitalization, the patient
experienced relief from the pain and tenderness. In addition, demarcations became
visible as the mummified tissue and skin inflammation at the border subsided.
Subsequently, the amputation levels were determined while maximizing finger length
with the patient's consent.

The demarcated areas near the distal interphalangeal joint of the right third finger
and left first and fourth fingers were disarticulated (Figure 1). To preserve finger length,
the remaining fingers were amputated only up to the demarcation of the necrotic area.
V-Y island flaps were created from the volar sides of the third to fifth fingers and the
first left finger to cover the resulting defects, all within 1 cm (Figure 2). Considering the
risks associated with general anesthesia after cardiac arrest, all surgical procedures
were performed under local anesthesia using a digital nerve block (1 mL of 2%
lidocaine was used per area). Postoperatively, PGE1 and antibiotics were administered

intravenously to stabilize the wounds.

OUTCOME AND FOLLOW-UP
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Subsequently, the wounds were managed with wet dressings, wherein complete
healing was achieved one month after surgery without any complications. At the one-
year follow-up, functional recovery was observed, and the patient reported no
inconvenience in performing daily activities such as writing or using chopsticks (Figure
3). The patient recommenced his daily life activities without any relapse of alcohol

addiction while receiving treatment at an alcohol rehabilitation facility.

DISCUSSION

SDG in the distal extremities was first reported by Hutchinson? in 1891. It primarily
affects the periphery and is typically not associated with occlusion of the major blood
vessels. Given its association with DIC in over 85% of cases, SDG has a relatively high
mortality rateBl. However, to the best of our knowledge, none of the known causes of
SDG were associated with alcoholic ketoacidosis. Therefore, we present an approach to
treating SDG associated with alcoholic ketoacidosis, which is a rare condition. Alcoholic
ketoacidosis leads to hypovolemia and increased serum lactate levels, resulting in
severe metabolic acidosis and an electrolyte imbalance. These conditions could trigger
cardiac arrhythmias and sudden cardiac arrestl!l. Additionally, uncontrolled diabetes
and the post-cardiopulmonary resuscitation state in our patient contributed to the
prothrombotic condition, further exacerbating DIC progressionl’l. Moreover, persistence
of acidosis could induce intracellular oxidative stress, leading to cellular injury and the
establishment of a cycle of deteriorating acidosis and tissue damagel®!.

Furthermore, vasopressors, specifically NE, were necessary after cardiac arrest, and a
combination of these factors contributed to the development of SDG in this case.
According to several studies, NE doses exceeding 1.23-22 nug/kg/min should be
avoided. Dopamine doses ranging between 5.1 and 10.2 pg/kg/min may lead to
gangrene in patients with DIC and hypovolemic conditions. Even low-dose
vasopressors could contribute to limb necrosis in the context of DICI?l. Given these
conditions, SDG could be considered a potential complication associated with the

general use of vasopressors, as most of these conditions could trigger DIC.
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One limitation of our report is that computed tomography (CT) angiography was
required for accurate confirmation of symmetrical peripheral gangrene and assessing
the status of major blood vessels. However, owing to the consideration of acute kidney
injury and the potential risk of additional renal damage, we did perform CT
angiography. Instead, we performed Doppler ultrasonography, which allowed us to
confirm the absence of any signs of stenosis or occlusion of the major blood vessels.

Currently, there is no standard treatment of SDG. Some studies have reported the use
of epoprostenol and tissue plasminogen activator infusion to manage concomitant DIC.
Other reported treatments include sympathetic blockade, plasmapheresis,
leukapheresis, and antibiotic administration. Aspirin has also been reported as a
potential therapeutic option. Fresh frozen plasma transfusion and anticoagulation
therapy may be beneficial when necessary. However, previous studies have revealed
conflicting results regarding the effectiveness of anticoagulants and antiplatelet
agents(l378]. In cases similar to ours, addressing the underlying cause is crucial, such as
DIC, before considering autolysis or amputation based on demarcation following
general gangrene treatment, depending on the depth. Autolysis induction is a
prolonged treatment that causes continuous pain, leading to a reduced quality of life
and patient satisfaction[®l.

In this case, despite the patient's recovery in terms of vital signs and mental state, the
defected state of the extremities of both fingers prevented the patient from performing
daily activities independently and posed a risk of infection. Consequently, surgical
intervention was deemed necessary. Our surgical approach aimed to maximize finger
length. All procedures were performed under local anesthesia, considering the patient’s
general condition, and were completed within approximately 2 h. Amputations were
performed according to the demarcation levels. The skin and soft tissues were debrided
to the border of necrosis, where spot bleeding was observed. To minimize postoperative
discomfort, the cross-section of the cut bone was trimmed and restored. All defect sites

were within 1 cm of the amputation site. After the resection, V-Y island flaps with a
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pedicle at the distal end of the proper artery were created from the volar side of the
third to fifth fingers and the left first finger to restore the bony surfacell0l,

No significant discomfort was reported in performing daily activities, and no specific
complications occurred even after one year. Because this case report focused on a single
patient, the generalizability of the findings may be limited. A more robust and widely

applicable conclusion can be reached in future large-scale studies.

CONCLUSION

Considering the multifactorial etiology of SDG, addressing the underlying cause is
crucial. In this case, our focus was on recovery from conditions induced by alcoholic
ketoacidosis by reducing and discontinuing the use of catecholamines at the earliest
opportunity. Our approach may contribute to improved postoperative quality of life by

preserving finger length.
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