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Introduction
Meningococcal infection is a severe disease that can lead 

to life-threatening complications. Purpura fulminans (PF) 
is a serious dermatologic manifestation of acute meningo-
coccemia, characterized by skin hemorrhages and necrosis 
due to vascular thrombosis in the dermis and dissemina
ted intravascular coagulation. These lesions often result in 
mummification of the fingers and toes, necessitating surgi-
cal interventions, such as autologous skin grafting, necros
ectomy, and amputations [1].
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PF is considered a significant predictor of poor outcomes 
following meningococcal infection. According to international 
data, the risk of limb involvement and the need for amputation 
due to meningococcemia varies depending on the severity of 
the infection. The incidence of such cases ranges from 10 to 
30 % among patients with severe forms of the disease [2]. In 
Ukraine, statistical data on this issue remain fragmented; ho
wever, cases of sepsis with tissue necrosis have been reported.

The economic costs of treatment and subsequent reha-
bilitation for such patients are substantial and exceed the 
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expenses associated with immunoprophylaxis. Among all 
invasive bacterial infections, generalized forms of meningo-
coccal infection pose the greatest threat to a child’s life and 
health. This underscores the need to improve approaches 
to prevention, early diagnosis, timely and effective medical 
care for these patients, and the optimization of the epide-
miological surveillance system in meningococcal infection.

However, even with successful treatment, patients often 
require long-term rehabilitation, including prosthetic fit-
ting, physical therapy, and psychosocial support [3].

Analyzing the available literature, we encountered a lack 
of sufficient coverage on the rehabilitation of patients who 
have survived acute meningococcemia.

H. Rode et al. in their study analyzed a 22-year expe-
rience in managing 68 children with severe meningococ-
cal septicemia. They emphasize that surgical intervention, 
particularly necrosectomy and amputations, plays a crucial 
role in treatment, preventing further necrosis and improving 
survival outcomes. The authors highlight that advancements 
in intensive care have contributed to a decline in mortality 
rates. However, a considerable proportion of patient’s expe-
rience life-altering disabilities requiring prolonged medical, 
physical, and psychological rehabilitation [4].

K. Lowe and J. Boyce in their case report focus on the 
rehabilitation process of a child with meningococcal sep-
ticemia and quadrilateral limb loss. They underscore the 
importance of a multidisciplinary rehabilitation approach, 
which involves the following key stages:

1. Early physical rehabilitation — initiated even in the 
intensive care unit to prevent contractures, pressure sores, 
and muscle atrophy.

2. Prosthetic adaptation  — modern prosthetic devices 
can partially restore lost limb function, and early training 
significantly enhances the child’s adaptation.

3. Psychological support — essential for both the child 
and their family, as limb loss presents a profound psycho-
logical challenge.

4. Social reintegration  — encompassing self-care trai
ning, school reintegration, and broader social adaptation. 
Both studies emphasize that successful management of such 
patients requires close collaboration between specialists, in-
cluding intensivists, surgeons, rehabilitation physicians, and 
psychologists. While surgical treatment is life-saving, the 
long-term quality of life for these patients largely depends 
on comprehensive rehabilitation efforts [5].

Our article presents the rehabilitation experience in a 
12-year-old female patient who suffered extensive necrotic 
skin and soft tissue lesions caused by meningococcal in-
fection. The rehabilitation program included instrument-
assisted soft tissue mobilization, manual therapy, kinesi-
therapy, and proprioceptive neuromuscular facilitation to 
improve functional recovery.

Case report
Information about the patient

Patient A., a 12-year-old girl, was diagnosed with ex-
tensive necrosis of the skin and soft tissues of the upper and 
lower limbs, trunk, and buttocks, affecting 30 % of the body 
surface; mummification of the toes on the right foot and fin-
gers on the left hand as a consequence of meningococcal 

infection; status post-autologous skin grafting (performed 
on May 16, 23, 28, June 4, 11, 16, 2024); status post-ne-
crosectomy of the right foot (June 20, 2024) at the level of 
the tarsometatarsal joint; amputation of digits I–V of the left 
hand; necrosectomy of the calcaneus and medial cuneiform 
bones (April 26, 2024) (Fig. 1).

The patient was referred for rehabilitative treatment.

Clinical data and diagnostic assessment
At the time of admission to the rehabilitation depart-

ment, the patient was assessed according to the Interna-
tional Classification of Functioning, Disability and Health 
(ICF) [6]. The data are presented in Table 1.

The rehabilitation priorities were defined as the restora-
tion of musculoskeletal function, improvement of self-care 
abilities through adaptive devices, reduction of asthenia, 
and stabilization of the patient’s psycho-emotional state. 
The overall rehabilitation goals included:

1. Medical: pain management, prevention of compli-
cations (contractures, infections, trophic disorders), and 
maintenance of overall physiological health.

2. Functional: restoration of mobility and adaptation to 
new physical capabilities.

3. Psychological: improvement of psycho-emotional 
well-being and adaptation to physical changes.

4. Social: facilitating the patient’s return to maximum 
possible independence and reintegration into social life.

Therapeutic intervention
Acute phase (first 4 weeks). For pain management, ga-

bapentin was prescribed at a dosage of 300 mg per day, fol-
lowing international guidelines [7]. As part of the rehabilita-
tion strategy, breathing exercises were introduced, including 
deep inhalations and exhalations (10 repetitions, 3–5 times 
a day) and diaphragmatic breathing. To promote joint mo-
bility recovery, passive joint movements were combined with 
gentle stretching and isometric exercises (muscle contrac-
tion without movement for 5 seconds, repeated 10 times).

Early recovery phase (weeks 4–12). Passive exercises 
were replaced with active movements, including flexion and 

Figure 1. The condition of the right lower limb after 
amputation before the beginning of rehabilitation
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extension of the limbs in a seated position and leg lifts while 
lying down (3 sets of 10 repetitions). Balance exercises were 
introduced, such as sitting on a chair without support (30–
60 seconds) and standing up from a seated position with 
support. Additionally, resistance training using elastic bands 
was incorporated (stretching the band with hands and feet, 
3 sets of 10 repetitions). The patient was trained in walking 
with axillary crutches, progressing to forearm crutches, and 
eventually transitioning to a single crutch. Breathing exer-
cises were continued throughout this phase.

Late recovery phase (6–12 months). A comprehensive 
stretching program was implemented, targeting the back, 
legs, and arms (holding each stretch for 30 seconds). Re-
sistance training was intensified with an expander (3 sets of 
15 repetitions), swimming and water exercises (30 minutes, 
2–3 times per week) were introduced. The patient also 

participated in social integration activities, such as group 
therapeutic exercise sessions and outdoor walking (20–30 
minutes).

Further crutch training included walking on stairs, in-
clines, uneven surfaces, and transitioning from two crutches 
to one or other mobility aids. Additionally, the program fo-
cused on daily life adaptation, including carrying objects 
and navigating crowded places (Fig. 2).

During the early and late recovery phases, Instrument-
Assisted Soft Tissue Mobilization (IASTM) was applied to 
target soft tissues, including fascia, muscles, and tendons. 
This technique is based on mechanical stimulation of tis-
sues, which helps reduce pain, restore mobility, and improve 
functional capacity [8]. Studies indicate that IASTM can 
stimulate tissue regeneration and reduce inflammation, 
which are crucial factors in recovery from peripheral nerve 

Table 1. Patient assessment according to the ICF before the start of rehabilitation

Category ICF code Impairment

Functional impairments (body 
functions)

b28015 Pain in the skin (consequences of necrosis)

b820 Impaired skin functions (damage to 30 % of the skin surface)

b730 Decreased muscle strength (atrophy, weakness due to 
immobilization)

b710 Joint function impairment (limited mobility due to amputations, 
scarring)

b1302 Increased neuromuscular excitability

b455 Impaired lung ventilation function

b280 Persistent pain in affected areas, phantom pain

b235 Impaired balance and coordination (shifted center of gravity, toe 
amputation)

b130 Asthenic syndrome, reduced endurance

b755 Increased nervous system sensitivity due to pain and stress

Structural impairments

s8102 Impaired skin structure

s7501 Amputation of toes on the right foot

s7301 Amputation of fingers on the left hand

Activity limitations (activities and 
participation)

d450 Restricted mobility (difficulty walking, need for assistive devices)

d445 Difficulty maintaining body position

d640 Difficulties with self-care (personal hygiene, cooking)

d530 Impaired ability to care for the skin (inability to perform self-care)

d540 Limited fine motor skills (inability to button clothes, impaired 
dexterity)

d850 Work limitations (inability to perform precise movements)

d910 Social integration issues (emotional exhaustion, adaptation to 
new capabilities)

Environmental factors

e115 Presence of assistive devices (prostheses, orthoses, crutches)

e355 Social support (family, medical personnel)

e150 Physical barriers (non-adapted environment, stairs, curbs)

e310 Need for care (support from family and medical staff)

Personal factors

– Post-traumatic stress, need for psychological support

– High motivation for rehabilitation (provided proper support)

– Reduced ability to perform physical tasks
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injuries. Moreover, this method offers advantages over tradi-
tional approaches, providing faster results and minimizing 
relapses of pathological conditions [9]. Throughout the re-
habilitation period, the patient also attended psychotherapy 
sessions to address post-traumatic stress.

As part of the rehabilitation process, a customized foot-
wear platform was developed to simulate proper weight-
bearing and improve gait patterns (Fig. 3). This experi-
mental approach proved to be highly effective, significantly 
accelerating progress in gait training.

Further observations and results
After a long course of rehabilitation, the patient was re-

evaluated according to the ICF [6]. The data are presented 
in Table 2.

The patient’s rehabilitation process demonstrates a 
gradual improvement in physical abilities, indicating the ef-
fectiveness of the applied recovery measures. At the initial 

stage, the patient exhibited signifi-
cant joint mobility impairments 
(b710) due to tissue scarring and 
contractures following surgical 
interventions. Muscle strength 
reduction (b730) was pronounced 
due to prolonged immobiliza-
tion and atrophy. Difficulties in 
maintaining balance (b235) were 
observed, especially due to toe 
amputation, which affected stabi
lity while walking. There was also 
a significant decrease in energy le
vels (b130), accompanied by rapid 
fatigue and general weakness.

During rehabilitation, joint 
mobility gradually improved. The 
range of motion in the preserved 
joints significantly increased, con-
tributing to the restoration of limb 
functionality. Regular training 
helped enhance muscle tone and 

regain the ability to perform basic physical tasks. Balance 
improvement was achieved through training with assistive 
devices, while learning new walking techniques compen-
sated for stability impairments. Increased endurance and 
reduced asthenic manifestations indicate positive dynamics 
in the overall energy state recovery.

At the beginning of rehabilitation, there were significant 
limitations in self-care (d540): the patient was unable to 
perform most daily tasks due to impaired fine motor skills, 
limited mobility, and general weakness. Mobility (d450) was 
difficult, as the girl required assistance when walking due to 
muscle weakness and the loss of part of the foot. The inabi
lity to perform household tasks (d640) and social isolation 
(d910) also negatively impacted the quality of life.

Through rehabilitation, the patient gradually regained 
the ability to manage self-care tasks, particularly with the 
aid of adaptive devices. She learned to complete basic daily 
activities, such as washing and dressing. Mobility improved 
with the use of crutches, allowing for increased walking dis-
tances and greater independence in daily life. The ability to 
perform light household chores, such as cooking, partially 
returned, contributing to increased autonomy. An impor-
tant result of rehabilitation was improved social integration: 
the patient gradually restored social connections and began 
participating in community life, positively affecting emo-
tional well-being.

Subsequently, the girl achieved significant progress in 
restoring motor activity. She partially resumed gymnastics, 
which positively impacted physical condition and psycho-
logical comfort. The quality of daily life improved, and the 
duration of walks increased. The patient continues rehabili-
tation in preparation for prosthetic adaptation.

Upon completion of the rehabilitation course, it was re
commended to continue regular exercises to maintain mus-
cle tone and prevent atrophy. The exercise program should 
focus on flexibility, strength, and coordination.

For prosthetic adaptation, we recommended consistent 
use of prostheses with regular monitoring of their condition 

Figure 2. Rehabilitation of the patient in the late recovery period

Figure 3. Using a specially designed footwear 
platform to simulate proper weight-bearing  

and improve gait patterns
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to ensure maximum integration into daily life. For skin and 
graft care, a 5% bepanthen cream was advised for moistu
rizing and healing.

Additionally, it was recommended to continue regular 
consultations with a psychologist to maintain motivation 
and emotional balance, as well as to participate in support 
groups to share experiences with patients in similar condi-
tions. Ongoing supervision by a family doctor, along with 
check-ups by a physical therapist and a physician specia
lizing in physical and rehabilitation medicine every 3–6 
months, was deemed essential.

Discussion
An analysis of literature sources and our clinical experi-

ence highlights the key aspects of treatment and rehabili-
tation for patients with severe meningococcal sepsis and its 
consequences. The study by H. Rode et al. emphasizes the 
importance of surgical intervention, particularly necrosec-
tomy and amputation as crucial life-saving procedures. The 
authors highlight a significant reduction in mortality rates 
due to advancements in intensive care [4]. However, the 
prolonged rehabilitation period and the necessity of a com-
prehensive approach remain major challenges.

The study by K. Lowe and J. Boyce focuses on a multi-
disciplinary approach to rehabilitation of patients who have 
undergone amputations due to meningococcal sepsis. They 
identify several key stages: early physical rehabilitation, pros-
thetic adaptation, psychological support, and social reintegra-
tion. The authors stress that successful recovery largely de-
pends on interdisciplinary collaboration among specialists [4].

Our study expands upon the existing research by provi
ding a detailed analysis of the rehabilitation process in a spe-
cific clinical case. It neither emphasizes surgical treatment 
nor general rehabilitation approaches alone but rather pre
sents a structured recovery program incorporating IASTM, 
gradual gait adaptation, a specially designed weight-bearing 
simulation platform, and individually tailored physical exer
cises. Additionally, the study underscores the importance of 
psychological support and social adaptation in improving 
the patient’s quality of life.

Conclusions
Thus, the rehabilitation process demonstrates a posi-

tive dynamic in restoring bodily functions, activity, and so-
cial participation. Despite residual functional limitations, a 
comprehensive approach to recovery has significantly im-
proved the patient’s quality of life, enhancing her indepen-
dence and adaptation to new conditions.

Given the increased susceptibility of individuals with re-
duced mobility to infectious diseases, preventive measures, 
such as vaccination, play a crucial role in maintaining overall 
health during rehabilitation. Immunization against meningo-
coccal (serogroups A, C, W, Y, and B) and pneumococcal in-
fections, as well as seasonal vaccinations against influenza and 
COVID-19, can help reduce the risk of severe complications 
that may hinder the recovery process. Moreover, timely vac-
cination can prevent the onset of infectious diseases, reducing 
the burden on both patients and the healthcare system.

The use of a specialized footwear platform in rehabili-
tation, which simulates support and improves gait patterns, 
can greatly accelerate progress in gait training.

We believe that a holistic rehabilitation approach in-
corporating instrumental, manual, and kinesiological 
techniques, along with proprioceptive neuromuscular fa-
cilitation, will play a crucial role in enhancing the patient’s 
functional state. The combination of physical therapy, pre-
ventive healthcare strategies, including vaccination, and 
an individualized approach will contribute to an improved 
quality of life and a return to an active lifestyle.

Considering the importance of both rehabilitation and 
preventive healthcare, it will be essential to integrate these 
methods into national treatment, prevention, and rehabilita-
tion standards. Incorporating vaccination and comprehensive 
rehabilitation strategies into these protocols will allow for their 
coverage by the National Health Service of Ukraine, ensuring 
broader accessibility and financial support for patients in need.

Ethical declaration. This study was conducted in accor-
dance with the ethical standards set forth in the Declaration 
of Helsinki and with adherence to ethical principles.

Informed consent. We obtained written and oral in-
formed consent of the patient for this case.

Table 2. Patient assessment according to the ICF after completion of a long-term rehabilitation course

Category ICF code Improvements

Functional body improvements

Joint mobility b710 Improved range of motion in preserved joints, partial restoration of 
limb functionality

Muscle strength b730 Increased muscle tone, restored ability to perform basic physical 
tasks

Balance and coordination b235 Improved stability, learning new balance techniques

Energy level b130 Increased endurance, reduced asthenic symptoms

Improving activity and participation

Self-care d540 Partial or complete recovery of everyday skills, use of adaptive 
devices

Mobility d450 Improving walking with crutches, overcoming short distances

Household activities d640 Performing light household tasks, cooking

Social participation d910 Restoring social contacts, improving emotional state
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Клінічний випадок: реабілітація дитини після некрозу та ампутації внаслідок менінгококової інфекції
Резюме.  Актуальність. Менінгококова інфекція є серйоз-
ним захворюванням, яке може призводити до виникнення 
поширених некрозів шкіри та м’яких тканин. Наслідком 
таких уражень нерідко стають муміфікація пальців кистей і 
стоп, а також необхідність хірургічних втручань, включно з 
автодермопластикою, некректоміями та ампутаціями. Згідно 
з міжнародними даними, ризик ураження кінцівок і необхід-
ність ампутації внаслідок менінгококцемії варіюють залежно 
від тяжкості перебігу інфекції. Частота таких випадків стано-
вить від 10 до 30 % серед пацієнтів із тяжкими формами хво-
роби. В Україні подібна статистика є фрагментарною, але ви-
падки сепсису з некрозом тканин також зустрічаються. Світо-
вий досвід показує, що завдяки ранній діагностиці, сучасним 
методам лікування й вакцинації можна зменшити частоту 
тяжких ускладнень. Однак навіть за успішного лікування 
пацієнти часто потребують тривалої реабілітації, включно з 
протезуванням, фізичною терапією та психосоціальною під-
тримкою. Матеріали та методи. У статті представлено досвід 
реабілітації 12-річної пацієнтки після тяжких некротичних 
уражень шкіри і м’яких тканин, спричинених менінгококо-
вою інфекцією. Описано застосування медикаментозного 

лікування больового синдрому, інструментальної мобілізації 
м’яких тканин, мануальної терапії, кінезіотерапії, пропріо-
цептивного нервово-м’язового розтягування для поліпшення 
функціонального стану. Результати. Завдяки комплексному 
підходу пацієнтка відновила рухливість уражених суглобів, 
покращила патерн ходьби й частково повернулася до занять 
гімнастикою. Реабілітація сприяла підвищенню якості життя 
та функціональної незалежності. Заплановано протезування 
для подальшого відновлення активності. Висновки. Таким 
чином, у процесі реабілітації спостерігається позитивна ди-
наміка відновлення функцій організму, активності та соціа-
лізації. Незважаючи на залишкові функціональні обмеження, 
комплексний підхід до відновлення дозволив суттєво поліп-
шити якість життя пацієнтки, підвищити рівень її самостій-
ності та адаптації до нових умов. Комплексний підхід, що 
включає фізичну терапію, спеціалізоване взуття і вакцина-
цію, покращує одужання. Інтеграція цих методів у національ-
ні стандарти забезпечить доступність, фінансову підтримку, 
зменшить ускладнення та підвищить якість життя й незалеж-
ність пацієнтів.
Ключові слова:  реабілітація; менінгокок; ампутація; некроз
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