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Resumen 
El shock séptico es una entidad clínica de alta gravedad caracterizada por hipoperfusión tisular y fallo multiorgánico secundario a una res-

puesta desregulada frente a una infección. Una de sus complicaciones más devastadoras es la necrosis isquémica distal, que puede conllevar 
amputaciones y secuelas funcionales severas. En particular, la sepsis meningocócica fulminante puede provocar afectación vascular extensa 
en las extremidades, originando lesiones irreversibles que impactan negativamente en la deambulación y la calidad de vida. Se presenta el 
caso de una mujer de 23 años con antecedentes de shock séptico meningocócico, que desarrolló amputación parcial del primer dedo y total 
del quinto dedo del pie derecho, junto con cicatrices hipertróficas dolorosas y disfunción biomecánica por flexión plantar rígida del hallux. 
Se planificó una intervención reconstructiva orientada a restablecer la alineación y funcionalidad del antepié, consistente en artrodesis de 
la articulación metatarsofalángica del primer dedo, remodelado óseo y reconstrucción de tejidos blandos. El seguimiento incluyó controles 
clínicos, curas periódicas y adaptación de una prótesis de silicona digital, documentándose la evolución clínica y fotográfica hasta el alta 
definitiva. La reconstrucción del primer radio mediante artrodesis y remodelado quirúrgico, complementada con rehabilitación funcional 
y soporte protésico permitió recuperar un patrón de marcha ergonómico, eliminar el dolor y mejorar significativamente la función del pie, 
demostrando la utilidad de un abordaje integral en las secuelas de necrosis isquémica post-sepsis meningocócica.
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Abstract
Septic shock is a critical clinical condition characterized by tissue hypoperfusion and multiorgan failure secondary to a dysregulated host 

response to infection. One of its most devastating complications is distal ischemic necrosis, which may lead to amputations and severe 
functional sequelae. In particular, fulminant meningococcal sepsis can cause extensive vascular compromise of the extremities, resulting in 
irreversible lesions that profoundly affect ambulation and quality of life. We report the case of a 23-year-old woman with a history of menin-
gococcal septic shock who developed partial amputation of the first toe and total amputation of the fifth toe of the right foot, accompanied 
by painful hypertrophic scarring and biomechanical dysfunction due to rigid plantar flexion of the hallux. A reconstructive procedure was 
planned to restore forefoot alignment and functionality, consisting of arthrodesis of the first metatarsophalangeal joint, bone reshaping, 
and soft-tissue reconstruction. Postoperative follow-up included regular clinical assessments, periodic wound care, and the adaptation of a 
custom silicone digital prosthesis, with both clinical and photographic documentation until discharge. Reconstruction of the first ray through 
arthrodesis and surgical remodeling, complemented by functional rehabilitation and prosthetic support achieved recovery of an ergonomic 
gait pattern, complete pain relief, and significant improvement in foot function. This case underscores the effectiveness of a comprehensive 
reconstructive approach in managing ischemic necrosis sequelae following meningococcal sepsis.
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Introduction

septic shock is a severe clinical entity characterized by systemic 
tissue hypoperfusion, organ dysfunction, and cellular death sec-
ondary to a dysregulated host response to infection1,2. Among its 
clinical forms, fulminant meningococcal sepsis represents one of 
the most devastating presentations, as it can rapidly progress to 
multiorgan failure and purpura fulminans with severe peripheral 
vascular compromise3,4. This microvascular involvement can lead to 
ischemia and distal necrosis, resulting in digital or even complete 
limb amputations, with major anatomic and functional consequences 
in young, previously healthy patients. Thromboembolic complica-
tions observed in meningococcal shock are related to the direct toxic 
effects of Neisseria meningitidis on tissues, disseminated intravascular 
coagulation, and the release of vasoactive cytokines that alter micro-
circulation5. Although rare, tissue necrosis associated with this condi-
tion mainly affects the lower limbs and usually manifests as multifocal 
ischemic lesions that progressively coalesce5,6.

After the acute phase of septic shock, one of the main challenges 
lies in the management of orthopedic sequelae resulting from previ-
ous non-standard or nonfunctional amputations4. These situations 
often lead to a dysfunctional forefoot, characterized by biomechani-
cal alterations, residual pain, and gait difficulties, which severely 
impact quality of life. Current literature offers limited insight into 
reconstructive procedures aimed at restoring forefoot alignment 
and optimizing function following partial amputations secondary 
to septic ischemic necrosis, representing a significant knowledge 
gap5-7. Describing effective surgical strategies to address these 
sequelae is crucial to improve functional recovery and prevent long-
term complications.

The present article presents the case report of a young female 
patient with a past medical history of meningococcal septic shock 
who developed digital amputations and a dysfunctional forefoot, 
treated by atypical metatarsophalangeal arthrodesis and structural 
reconstruction of the first ray. The objective is to describe the surgi-
cal and functional approach used, as well as the clinical course and 
outcomes, providing evidence on a viable reconstructive option for 
complex postischemic sequelae. This article was prepared following 
the CARE (CAse REport) guidelines for case report presentation and 
development in scientific journals8.

Case report

in September 2021, a 23-year-old woman presented with a his-
tory of digital amputations resulting from an episode of meningo-
coccal septic shock. The patient reported disabling pain in the right 
great toe, particularly during ambulation, described as a “stabbing” 
sensation in the distal hallux region, significantly impairing walking 
function and ergonomics.

Her past medical history included congenital facial and cardiac 
anomalies, with closure of a patent foramen ovale at age seven. In 
2013, she was diagnosed with a 2-cm intestinal neuroendocrine 
tumor, treated by resection of one-third of the large intestine. She 
had no known allergies and was not on any drugs at the time of con-
sultation. In 2015, she experienced meningitis progressing to sep-
tic shock (Figure 1), leading to severe distal ischemia in both lower 

limbs, more pronounced in the right foot. During this episode, three 
surgical debridements of necrotic tissue were performed (April, May, 
and June 2015). As sequelae, the patient presented partial amputa-
tion of the right hallux at the proximal phalanx and total amputation 
of the right fifth toe, with a painful hypertrophic scar in the lateral 
area. The left foot showed partial distal amputation of the second 
and third toes, with good healing and no pain.

Clinical examination (Figure 2) of the right foot revealed a rigid 
first metatarsophalangeal joint, with the hallux in fixed plantar flexion 
and absence of the distal phalanx, producing a painful stump and 
altered propulsion during gait. The deformity was interpreted as a 
result of postamputation shortening and cicatricial fibrosis of the 
residual flexor, with no distal traction. Direct pressure elicited pain 
over the residual tip of the first toe, which was deformed but retained 
limited joint mobility. The right fifth toe had a painful hypertrophic 
scar with a residual corn secondary to total amputation. The left foot 
showed normotrophic scars at the partial amputation sites of the sec-
ond and third toes, with no pain or plantar overload, thus requiring 
no surgery.

Figure 1. Sequelae of septic shock.

Figure 2. Preoperative images.
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Surgery (Figure 3) was performed in March 2022 under regional 
anesthesia using a posterior popliteal block and conscdious seda-
tion supervised by an anesthesiologist. Antibiotic prophylaxis with 
2 g of IV cefazolin was administered 30 minutes before incision, 
and a pneumatic ankle tourniquet was applied (250 mm Hg), with 
controlled pressure and ischemia time limited to 45 minutes. A 
longitudinal dorsal approach to the first metatarsophalangeal 
joint was performed, preserving neurovascular structures. Irregular 
bony remnants of the proximal phalanx were identified and com-
pletely resected, followed by contouring of bone margins to achieve 
smooth, viable surfaces. Articular surfaces of the first metatarso-
phalangeal joint were then prepared by burring and curettage until 
an adequate bleeding base for arthrodesis was obtained. Fusion 
position was determined intraoperatively under load testing, fixing 
the hallux at approximately 10° dorsiflexion relative to weightbear-
ing surface to optimize propulsion and prevent plantar overload on 
the residual stump. Final fixation was achieved using one cannulat-
ed compression screw, ensuring intraoperative stability and correct 
alignment under fluoroscopy (Figure 4). The procedure concluded 
uneventfully, with meticulous hemostasis and layered closure.

The postoperative period included periodic dry dressings and 
progressive functional follow-up. At 3 months, complete pain reso-
lution and significant improvement in gait quality were observed. 
At 6 months, the patient showed satisfactory functional recovery, 
allowing temporary medical discharge. Customized silicone digital 
prostheses were later fabricated for both feet to improve podiat-
ric symmetry, load distribution, and psychosocial acceptance. At 
12-month follow-up, the patient remained asymptomatic, with com-
plete radiographic consolidation of the arthrodesis, correct align-
ment of the first ray, and stable gait without limitations, confirming 
the functional success of the procedure.

Discussion

Vascular and tissue sequelae following septic shock represent a 
complex therapeutic challenge, particularly when they result in cuta-
neous necrosis and distal amputations. In this case, a young woman 

experienced severe right foot sequelae due to meningococcal septic 
shock, leading to distal ischemia, multiple debridements, and digital 
amputations, including critical hallux involvement. This clinical sce-
nario is not uncommon and has been reported in several contexts of 
severe sepsis, where vasopressor use, sepsis-induced coagulopathy, 
and the virulence of the infectious agent contribute to irreversible 
peripheral vascular compromise9,10.

Cutaneous and tissue necrosis associated with prolonged vaso-
pressor use has been described as a frequent complication in critical-
ly ill patients10. In our case, despite initial attempts at tissue salvage, 
the patient developed irreversible lesions that resulted in partial 
amputations and loss of first-ray function. This pattern aligns with 
that described by Chen et al.11, who proposed the concept of “physi-
ologic cryoamputation” as a conservative strategy to allow natural 
demarcation of necrotic tissue before definitive surgery.

The hallux plays a fundamental role in propulsion and stability 
during gait, and its deformity or loss significantly alters foot biome-
chanics12-14. In this patient, persistent residual pain due to plantar 
overload in the amputated segment required first metatarsophalan-
geal arthrodesis. Unlike standard arthrodesis without amputation 
history, this technique required careful remodeling of irregular pha-
langeal remnants and intraoperative selection of the fusion position 
(approximately 10° dorsiflexion). This technical detail was essential 
to prevent recurrent overload on the residual stump and restore 
functional support. Although technically not more difficult than a 
conventional arthrodesis, adjusting fusion position to an amputated 
segment represented the main procedural modification.

Sequential reconstructive strategies are supported by the lit-
erature. Henn et al.15 reported cases of limb reconstruction after 
vasopressor-induced ischemia, prioritizing restoration of functional 
axis and aesthetics. Similarly, the additional use of silicone digi-
tal prostheses, as in this case, has demonstrated benefits in podiat-
ric symmetry, load distribution, and psychosocial acceptance. This Figure 3. Intraoperative image of arthrodesis.

Figure 4. Postoperative images (1-year follow-up).
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aesthetic-functional component is particularly relevant in young 
patients, for whom the psychological impact of amputation can be 
substantial16,17.

Similar cases have been described in infections caused by Vibrio 
vulnificus, Aeromonas spp., and even SARS-CoV-214,18, all sharing a 
common pathophysiologic pattern: severe microangiopathy, endo-
thelial activation, and distal vascular compromise leading to irrevers-
ible amputations. These reports reinforce the notion that, regardless 
of the etiologic agent, management should focus on functional 
reconstruction and comprehensive rehabilitation once ischemia is 
established.

Finally, long-term follow-up is essential to evaluate the success 
of such interventions. In this case, 12-month follow-up confirmed 
complete arthrodesis consolidation, absence of pain, and resto-
ration of physiological gait, supporting the effectiveness of the 
chosen approach. 

In conclusion, this case highlights the importance of per-
sonalized reconstructive techniques in patients with sequelae of 
septic shock. Functional hallux arthrodesis, combined with bone 
remodeling, soft-tissue reconstruction, and silicone digital pros-
theses, allowed both functional and aesthetic restoration of the 
foot. This experience underscores the need of a prolonged follow-
up, individualized surgical planning to optimize clinical and psy-
chosocial outcomes in this patient population.
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