@ TASHKENT MEDICAL ACADEMY WTMA

ISSN: 2181-3175



ISSN 2181-3175

0

Journal of Education &
Scientific Medicine

Tashkent Medical Academy

Review Article Open © Access '

The Problem of Diagnosis and Treatment of
Necrotizing Soft Tissue Infections

U.K. Kasimov!

ABSTRACT

Necrotizing soft tissue infections have been known for millennia and continue to impose a significant burden on both
patients and society in terms of morbidity, mortality and resource allocation. While it was once categorized as a
rare disease, its incidence has been increasing in recent years, especially in patients with diabetes mellitus. The
manifestation of the disease can vary from a lightning-like manifestation to barely noticeable and insidious devel-
opment. A significant proportion are patients with late complications of surgical infections of soft tissues, the treat-
ment of which presents certain difficulties. The basic principles of diagnosis, rapid and broad antimicrobial therapy,
and aggressive sanitation have remained unchanged, but the increasing incidence suggests that new diagnostic and
treatment methods are needed to combat this deadly disease. This review highlights the basic principles of diagnosis
and management of necrotizing soft tissue infections. The review provides the historical context, etiology, pathogen-
esis and diagnosis of the disease, emphasizing the problem of early diagnosis.
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Skin and soft tissue infections (SSTI) are common
clinical conditions that are represented by various
forms of necrotizing infections, ranging from mild to
severe, often resulting in fatal outcomes [1,2]. Lethal-
ity in this pathology varies widely. Thus, according to
McHenry C.R[3] and Frantsuzov V.N. [4], lethality in
the development of such infections ranges from 13.9
to 30%, and lethality in the development of severe
necrotizing forms of soft tissue infection ranges from
6 to 76% [5, 6].
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Necrotizing fasciitis (NF) is a rapidly progressing
severe infectious disease of superficial fascial struc-
tures, with involvement of skin and subcutaneous tis-
sue in the necrotic process, without primary involve-
ment of underlying muscles in the pathological
process [7, 8].

The earliest report of this disease dates back to the
fifth century B.C., when Hippocrates first described
the “swarm” in patients with rapidly spreading soft
tissue infections that were accompanied by high mor-
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tality [23, 24]. The first description of “modern” necro-
tizing fasciitis was given by J. Johnson, who was a mili-
tary surgeon in the Confederate Army during the Ameri-
can Civil War. In 1871, he used the term “hospital gan-
grene” to describe 2642 cases in soldiers who developed
“virulent” infections with “grayish and greenish
plaques,” with a mortality rate of 46% [25, 26].

In 1883, Jean Alfred Fournier reported five cases of
perineal necrosis and the type was named ‘“Fournier's
gangrene” in his honor [24]. In 1924, Meleni first found
a correlation between NF and group A beta-hemolytic
streptococcus in 20 patients at a hospital in Beijing, call-
ing the condition “acute hemolytic streptococcal gan-
grene”. Since then, this condition has been known under
different terms such as “phagema”, “non-clostridial gas
gangrene”, and “necrotizing rye” [24,26].

Historically, the clinical picture of necrotizing fasci-
itis (NF) has been known since 1871 when it was de-
scribed by the American military physician Joseph Jones
as “hospital gangrene”. In 1924, Meleney determined
that the causative agent of this pathology is beta-he-
molytic group A streptococcus. The disease was labeled
as hemolytic streptococcal gangrene. However, later, in
1952, B.Wilson established the leading pathognomonic
sign - fascial necrosis, so the definition of B.Wilson -
“necrotizing fasciitis” became generally recognized [8].
However, necrotizing fasciitis in isolation is quite rare
and it is more appropriate to use the term necrotizing soft
tissue infections.

Since many clinical manifestations of SSTI are not
cultured, the most frequent pathogens generally remain
undefined, although Staphylococcus aureus and beta-
hemolytic streptococci are considered dominant [10-13].

As factors predisposing to the occurrence of NF, a
number of authors highlight the following conditions:
diabetes mellitus, immunodeficiency states, soft tissue
injuries, drug injections, corticosteroid use, infectious
complications in the postoperative period, presence of
excessive body weight, age over fifty years, peripheral
vascular lesions [9].

Diabetes mellitus is the predominant factor in the de-
velopment of surgical soft tissue infection. Surgical in-
fection and diabetes mellitus, running simultaneously,
are characterized by a number of features. First, any,
even insignificant, purulent focus causes a violation of
all metabolic processes, leading to insulin deficiency,
progression of diabetes mellitus and its decompensation.
Secondly, metabolic disturbance slows down tissue re-
generation and repair, complicates and aggravates the
course of the inflammatory process, contributing to its
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spread and generalization. At the same time, among the
deceased patients suffering from diabetes mellitus, infec-
tious processes were the cause of death in almost 25% of
patients [14-15].

The increased risk of SSTI among diabetics may be
partly related to the increased difficulty of diagnosis, as
well as the late presentation of patients [21]. However,
the work of Muller L.M., highlights studies that show
that patients with a background of diabetes mellitus are
at increased risk of developing soft tissue infections [22].

The difficulty in diagnosis lies in the fact that there
are early and late clinical signs. Since the pathologic
process begins in deep tissues and fascia, early clinical
manifestations may be subtle, which leads to the pre-
dominance of advanced forms [27, 28, 29].

A systematic review including 317 limbs (102 upper
limbs) with necrotizing fasciitis reported that erythema
(73%), pain (63%), and edema (49%) were the most
common clinical manifestations, followed by skin thick-
ening, pus, flaccidity, hyperthermia, and bullae [30].

Yeung et al, retrospectively analyzed 29 patients with
necrotizing infections of the upper extremities and re-
ported that erythema, soreness, and pain out of propor-
tion to clinical findings were the most common symp-
toms in the early stages. Later, as the disease progresses,
hemorrhagic bullae, skin anesthesia or crepitation, and
gangrenous changes (classic “severe signs” of the dis-
ease) may appear. Moreover, Schecter et al. In a study of
33 cases of necrotizing fasciitis of the upper extremities
concluded that all patients had erythema, edema, sore-
ness, and heat sensation, while bullae, crepitation, and
skin necrosis were less common symptoms.

Systemic manifestations should not be overlooked,
although in the initial stages they are rare and patients
may be without their manifestations. Alarming signs are
fever, tachycardia and hypotension. In later stages,
symptoms of septic shock or multiorgan failure may ap-
pear, resulting in hypotension, increased leukocyte
count, coagulopathy, weakness, mental status changes,
and metabolic acidosis [30].

Increased vigilance is required in cases of the acute/
millennial type because of the undetected early course
and rapid progression. Iwata et al. described 5 cases of
the lightning-type with no signs of skin inflammation
such as redness and fever, with purpura being the only
initial clinical sign [30]. Kato et al. also described a case
of the lightning-type with petechiae as the first clinical
sign [30].

Laboratory-instrumental methods of diagnosis are of
no small importance, only their data are detected only
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when late clinical signs appear [30]. It is noteworthy that
laboratory data on leukocytosis and hyponatremia im-
prove sensitivity only in clinical examination. Admission
lactate >6 mmol/L and serum sodium levels <135 mEq/L
have been shown to be independent predictors of in-hos-
pital mortality in patients with necrotizing soft tissue
infections [30].

In 2004, Wong et al. developed the Laboratory Indi-
cator of Risk of Necrotizing Fasciitis (LINEC) scale.
This score uses white blood cell (WBC) count, he-
moglobin, sodium, glucose, serum creatinine, and serum
C-reactive protein to develop a system to assess the like-
lihood of necrotizing fasciitis [27]. A recent multicenter
prospective evaluation of the LINEC scale reduced the
hype surrounding this prognostic tool; moreover, the
LINEC score may be artificially inflated in other muscu-
loskeletal infections [28].

CONCLUSION

Of the instrumental studies, CT and MRI, are useful
adjuncts for diagnosis when the diagnosis is not accurate
on clinical evaluation. Magnetic resonance imaging and
computed tomography have some value in the manage-
ment of this condition; however, cost and availability
limit use. CT with contrast demonstrating the absence of
fascia enhancement, along with fascia involvement with
infection, is more specific for necrotizing fasciitis than
air or edema alone. MRI is useful to distinguish necrotiz-
ing infection from non-necrotizing infection in case of
uninformative CT and conventional radiographs such as
soft tissue edema.

The rapidity and mobility of ultrasound is attractive,
but evidence is currently limited to sporadic reports, and
more data are needed before it can be considered a main-
stream diagnostic modality.

In summary, the mainstay of treatment for necrotizing
soft tissue infections remains surgical, which allows the
extent of tissue damage and the extent of intervention to
be determined. However, the delayed diagnosis of pa-
tients leads to the progression of systemic complications
that lead to multiorgan failure and death.

REFERENCES:

1. Ki V, Rotstein C. Bacterial skin and soft tissue in-
fections in adults: A review of their epidemiology,
pathogenesis, diagnosis, treatment and site of care. Can J
Infect Dis Med Microbiol. 2008; 19:173-184;

2. Dryden M. Complicated skin and soft tissue infec-
tions caused by methicillin-resistant Staphylococcus au-

JESM 2025 | Issue 1 | Volume 1

13

reus: epidemiology, risk factors, and presentation. Surg
Infect (Larchmt) 2008;9(Suppl 1): s3-10;

3. McHenry C.R. et al. Necrotizing fasciitis. Eur. J.
Emerg. Med. 2004; 11: 1: 57-59;

4. Shaginyan G. G., Chekanov M. N., Shtofin S. G.
Necrotizing fasciitis: early diagnosis and surgical treat-
ment // Siberian Medical Review. 2011. Ne 5. C. 55-59;

5. Krieg A., Rohrborn A., Schulte A. et al. Necrotiz-
ing fasciitis: microbiological characteristics and predic-
tors of postoperative outcome // Eur. J. Med. Res. 2009.
Vol. 14, Ne 1. P. 30-36.

6. Wilson B. Necrotizing fasciitis. Am Surg. 1952;
18: 416-431;

7. Dryden M.S. Skin and soft tissue infection: micro-
biology and epidemiology. Int J Antimicrobial Agents.
2009; C2-C7.

8. Vinh D K., Embil J.M. Rapidly progressive soft
tissue infections. Lancet Infect Dis. 2005; 5:501-513.

9. Jeng A., Beheshti M., Lee J., Nathan R. Role of
beta-hemolytic streptococci in the occurrence of diffuse,
nonculturable cellulitis: a prospective study. Medicine
(Baltimore) 2010; 89:217-226.

10. Surgical Infections of Skin and Soft Tissues.
Russian national recommendations. - M., 2015.

11. Dryden MS. Skin and soft tissue infections: mi-
crobiology and epidemiology. Int J Antimicrob Agents.
2009;34(Suppl 1): S2-S7.

12. Jeng A, Beheshti M, Li J, Nathan R. The role of
beta-hemolytic streptococci in causing diffuse, noncul-
turable cellulitis: a prospective investigation. Medicine
(Baltimore) 2010; 217-226.

13. Gawaziuk J, Liu T, Sigurdson L, et al. Free tissue
transfer for necrotizing fasciitis necrotizing fasciitis re-
construction: a case series. Burns. 2017;
43(7):1561-1566.

14. Misiakos E., Bagias G., Patapis G., Sotiropoulos
D., Kanavidis G., Maheras A. Current concepts in the
treatment of necrotizing fasciitis. Anterior Surg. 2014;1.

15. Niki MM, Dong F, Au S, et al. Evaluation of a
laboratory risk indicator to differentiate cellulitis from
necrotizing fasciitis in the emergency department. West J
Emerg Med. 2017; 18(4):684-689.

16. Espandar R, Sibdari SJ, Rafiee E, Yazdanian S.
28. Necrotizing fasciitis of the extremities: a prospective
study. Strategic reconstruction of extremity injuries.
2011; 6(3):121-125.

17. Athieu BK, Zaatari AM Necrotizing fasciitis of
the upper extremity. ] Emerg Med. 1994; 12(5):611-613.

https://journals.tma.uz/


https://journals.tma.uz/

How to Cite: Kasimov U.K. The problem of diagnosis and treatment of necrotizing soft tissue infections in patients with diabetes mellitus. //

Journal of Educational & Scientific Medicine, 2025. Vol. 1, Issue 1, P. 11-15.

18. Elliott D., Kufera J.A., Myers R.Am. Microbiolo-
gy of necrotizing soft tissue infections. Am J Surg. 2000;
179(5):361-366.

19. Ginting KE, Caparelli M, Kundu N. Necrotizing
soft tissue infection after intravenous drug administra-
tion: a multidisciplinary approach to surgical manage-
ment in a community hospital. Am Surg. 2020;
86(9):1215-1217.

20. Crosby SN, Snoddy MS, Atkinson KT, Lee DH,
Weikert DR, Weikert DR. Upper extremity myonecrosis
caused by Edwardsiella tarda leading to transhumeral
amputation: A clinical case. J Hand Surg Am. 2013;
38(1):129-132.

21. Bluman EM, Mehrefe A., Fadale D. Idiopathic
Staphylococcus aureus necrotizing fasciitis of the upper
extremity. J Shoulder Elb Surg. 2005; 14(2):227-230.

22.Paz Maia S, Dualde Beltran D, Lemercier, Leyva-
Salinas S. Necrotizing fasciitis: an urgent diagnosis.
Skeletal Radiol. 2014; 43(5):577-589.

23. Bastug A., Kislak S., Mutlu NM, et al. Necrotiz-
ing fasciitis caused by Streptococcus mitis induced by
accidental human bite. J Infect Dev Ctries. 2016;
10(1):100-102.

24. Anaya DA, Dellinger E. Necrotizing soft tissue
infection: diagnosis and treatment. Clin Infect Dis. 2007;
44:705-10;

25. Chan T.1, Yaghoubian A., Rosing D., Kaji A., de
Virgilio K. Low sensitivity of physical examination find-

JESM 2025 | Issue 1 | Volume 1

14

ings in necrotizing soft tissue infection is improved by
laboratory indicators: a prospective study. Am J Surg.
2008 Dec;196(6):926-30;

26. Yaghoubian Al, de Virgilio S, Dauphin S, Lewis
RJ, Lin M. Use of serum lactate and sodium levels to
predict mortality in necrotizing soft tissue infections.
Arch Surg. 2007 Sep;142(9):840-6;

27. Wong CH1, Khin LW, Heng KS, Tan KS, Lowe
CO. LRINEC (laboratory risk indicator for necrotizing
fasciitis) score: a tool to distinguish necrotizing fasciitis
from other soft tissue infections. Crit Care Med. 2004
Jul;32(7):1535-41;

28. Hansen MB, Rasmussen LS, Svensson M,
Chakrakodi B, Bruun T, Madsen MB, Perner A, Garred,
Hildegaard I, onrrby-Teglund A. Association between
cytokine response, LRINEC score, and outcome in pa-
tients with necrotizing soft tissue infection: a multicen-
ter, prospective study. Sci Rep. 2017; 7:42179;

29. Carbonetti F, Cremona A, Carusi V, et al. Role of
contrast-enhanced computed tomography in the diagno-
sis of necrotizing fasciitis and comparison with the Lab-
oratory Risk Indicator of Necrotizing Fasciitis
(LRINEC) Radiol Med. 2016 Feb;121(2):106-21;

30. Kim K.T., Kim Y.J., Won Lee J., Kim Y.J., Park
S.W., Lim M K., Soo J. Can necrotizing infectious fasci-
itis be distinguished from necrotizing infectious fasciitis
by MRI? Radiology. 2011 Jun;259(3):816-24;

https://journals.tma.uz/


https://journals.tma.uz/

How to Cite: Kasimov U.K. The problem of diagnosis and treatment of necrotizing soft tissue infections in patients with diabetes mellitus. //

Journal of Educational & Scientific Medicine, 2025. Vol. 1, Issue 1, P. 11-15.

QANDLI DIABET BILAN OG'RIGAN BEMOR-
LARDA YUMSHOQ TO'QIMALARNING
NEKROTIK INFEKTSIYALARINI TASHXISLASH
VA DAVOLASH MUAMMOSI.

Kasimov U.K.
Toshkent tibbiyot akademiyasi
ABSTRAKT

Yumshoq to'qimalarning nekrotik infektsiyalari ming
yillar davomida ma'lum bo'lib, bugungi kunda kasallan-
ish, o'lim va resurslarni tagsimlash nuqtai nazaridan be-
morlarga ham, jamiyatga ham katta yuk bo'lib qolmoqda.
Bir paytlar bu kasallik kamdan-kam uchraydigan deb
hisoblangan bo'lsa-da, so'nggi yillarda, ayniqsa, qandli
diabet bilan og'rigan bemorlarda ko'payib bormoqda.
Kasallikning namoyon bo'lishi chagmoq tez namoyon
bo'lishidan zo'rg'a seziladigan va makkor rivojlanish-
gacha o'zgarishi mumkin. Jarrohlik yumshoq to'qimalar
infektsiyasining kech asoratlari bo'lgan bemorlarning
sezilarli qismini davolash muayyan qiyinchiliklarga olib
keladi. Diagnostikaning asosiy tamoyillari, tez va keng
agressiv terapiya, mikroblarga qarshi davolashlari o'zgar-
ishsiz qoldi, ammo kasallanishning ko'payishi ushbu
halokatli kasallik bilan kurashish uchun yangi diagnosti-
ka va davolash usullari zarurligini ko'rsatadi. Ushbu
sharh yumshoq to'qimalarning nekrotik infektsiyalarini
tashxislash va davolashning asosiy tamoyillarini yoritadi,
tarixiy kontekstni, etiologiyasini, patogenezini taqdim
etadi va erta tashxis qo'yish muammosini yoritadi.

Kalit so'zlar: nekrotizan fasiit, yumshoq to'qimalarn-
ing nekrotizan infektsiyasi, sepsis, tashxis.
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MNPOBJEMA IUATHOCTUKU U JTEYEHUA
HEKPOTU3UPYHOUX NTHOEKIIANA MITKUX
TKAHEM Y BOJBbHBIX CAXAPHBIM
JINABETOM.

Kacumos Y K.
TamkeHTCKas MeMUIMHCKAs aKaJeMus
ABCTPAKT

HCKpOTI/IlIeCKI/Ie I/IH(beKU,I/II/I MSITKUX TKAHEN U3BECTHBI
Ha MPOTAKECHUN ThICSTYETIETUN U MpOA0JIKAKT HajlaraTb
3HAUMTEbHOEe OpeMsl KaK Ha TMalWeHTOB, TaK W Ha
0OIIECTBO C TOUKHU 3peHUs 32a00JIeBaeMOCTH,, CMEPTHOCTH
U pacrpefiesieHust pecypcoB. XO0Ts KOrJja-To 3TO 3a60J1e-
BaHWE CYMTANOCh pElKUM, B TOCJEHUE TOfbl €ro
3a00/1€Ba€MOCTh PACTET, OCOOEHHO Yy TMAlUMEHTOB C
caxapHbiM JuabetoM. IlposiBieHue ©60JI€3HU MOKET
BapbpMpPOBATh OT MOJIHMEHOCHOTO TPOSIBIICHWS 7O efiBa
3aMETHOTO M KOBAPHOTO Pa3BUTHS. 3HAUUTEIBHYIO JIOJFO
COCTABJISIFOT TAIMEHThI C TO3JHAMHU OCIIOKHEHUSIMU
XUPYpPruyeckux WH(EKUUI MArKUX TKaHel, JeueHue
KOTOpPbLIX TNPEACTABJIACT OIMNPEACJICHHBIC TPYAHOCTU.
OCHOBHbIE TIPUHIMIIBI TUATHOCTUKY, OBICTPAst ¥ IIMPOKast
AaHTUMUKPOOHAs Tepamws, arpecCHMBHAs CaHWUTAapHAS
06paboTka OCTaNIuCh HEW3MEHHBIMH, OJHAKO PpPOCT
3200JIEBAEMOCTH CBUJIETEILCTBYET O TOM, UTO HEOOXO/IH-
MbI HOBbIE METOJIbI IMarHOCTUKY U JIEYEeHUs! 7151 60pHObI
C 3TUM CMepTeNbHbIM 3aboseBaHreM. B arom 0630pe
OCBELICHbI OCHOBHLIC NMPUHUUINBI JUArHOCTUKU U JICUCHUS
HEKPOTM3MPYIOMIMX WH(EKIWA MSITKNX TKaHel, TMpe-
CTaBJIeH MCTOPUYECKHI KOHTEKCT, ITHOJIOTHUS, TaTore-
He3, MO[UePKHYyTa MpobJieMa paHHell MarHOCTHKH .

KnrwueBble ciioBa: HeKpoTUYECKUH (pacUUMT,
HEKPOTHU3UpYIOIasi MH(EKIYs MATKUX TKaHel, CEerncuc,
IMarHOCTHUKA.
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