(GEORGIAN
VIEDICAL
INNEWS

ISSN 1512-0112 NO 4 (361) Anpeuxs 2025

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

MennuuHckue HoBocTH I'py3uun
Logodmggmml Lsdgwoobm Losbemgbo



GEORGIAN MEDICAL NEWS

Monthly Georgia-US joint scientific journal published both in electronic and paper
formats of the Agency of Medical Information of the Georgian Association of Business Press.
Published since 1994. Distributed in NIS, EU and USA.

GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board since 1994. GMN carries original scientific articles on medicine, biology and pharmacy, which
are of experimental, theoretical and practical character; publishes original research, reviews, commen-
taries, editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The full
text content is available through EBSCO databases.

GMN: Meaununnckue HoBocTH I'py3un - exxeMecsuHbli pelieH3UpyEeMblil HayYHbIHN KypHal, U3AaéTcs
Penaxumonnoit komierueit ¢ 1994 roma Ha pPycCKOM W aHIJIMMCKOM SI3BIKaX B IIEJISIX TOIJEPIKKH
MEAMIIMHCKON HayKd M YIy4dlIeHHUs 30paBOOXpaHeHHs. B KypHase myOIMKYIOTCSI OpUTMHAJIbHBIE
Hay4HbIE CTaThbH B 00JIACTU MEIUIIMHBI, OMOJIOTUH U (papMaliy, CTaTbl 0030pHOT0 XapakTepa, HayuHbIe
cO0O011IeHNs, HOBOCTH METUIIMHBI U 3/ipaBooxpaHenus. XKypuan unnexkcupyercs B MEDLINE, orpaxén
B 0aze nanHbix SCOPUS, PubMed u BUHUTU PAH. IlonHOTEKCTOBBIE CTAThU KypHaia JTOCTYIHBI
yepe3 b/ EBSCO.

GMN: Georgian Medical News — Lo Jo®mggeoml bsdgoozobm Losbangbo — s@ols ymggemgoy@o
bodg(36096m LodgeoEobm M9396%0Mgdswo gy@bogno, aodmoigds 1994 Faowsb, [omdmswagbls
Lbodgosd@om gomagyoobs s 533-0l 39360909d0L, aobosmengdols, 0beyglE®ool, byermgbgdols
s 39bgd0ldgBYyggegdols Log@msdm@olim s3ogdool gOmmdaog godmgdsl. GMN-Fo Gyl
> 0baaoly® gbgody J3g9bwgds 9Jb3gM0dgbG o, mgm@oygmo s 3GsJBogyeo bobosmols
M®0y0bsayg®o  bsdgsbogdm LEsGogdo dgooi3obols, domamaools ©s @o®dsizool beyg®mdo,
dodmboagomo babosmol LEs@ogdo.

J9®bsao obpgdbodgdyamos MEDLINE-ol bsg@msdm@obem Lol gdsdo, sbsbygaos
SCOPUS-o0l;, PubMed-ols ws BUHUTH PAH-0ls dmbsgdms dobgddo. LRs@ogdols barygao @gjl@o
bgendolsfgmdos EBSCO-I dmbsigdms dsbgdowsb.

WEBSITE
www.geomednews.com



K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
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5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Nicolau syndrome, although it is quite rare,
often occurs following Intramuscular injections of different
medications, especially diclofenac and pencillin’s. Accordingly,
its symptoms usually begin with severe pain during injection,
leading to ulceration and necrosis of the local tissue over time.
Immediate diagnosis and treatment in the case of the syndrome
are of great Importance. Diclofenac is class of NSAID’s act as
anti-inflammatory drug through inhibiting the Cycloxygenase-I
and Cycloxygenase-II (COX-I AND COX-II) enzymes.

Case report: In our case report we report the case of a
23-year-old female who developed the Nicolau Syndrome after
an intramuscular injection in her left gluteal region of single
dose diclofenac sodium to treat a headache, body ache, and
chills. A physical examination revealed skin necrosis with the
size of approximately 5x5cm. The patient was managed by
administering intravenous antibiotics and analgesics, followed
by surgical debridement, leading to satisfactory wound healing.

Conclusion: This case highlights the importance of recognizing
early warning signs of NS and adopting safe injection practices
to prevent this serious adverse effect. Clinicians should be aware
of the potential risks associated with intramuscular injections
and take steps to minimize them.

Key words. Nicolau syndrome, cutaneous necrosis, diclofenac,
NSAID’s.

Introduction.

Nicolau Syndrome, sometime called livedo-like dermatitis
or embolia cutis Medicamentosa, is an uncommon adverse
effect that can occur after injecting different medications
intramuscularly or intraatricular. Following cases of Nicolau
Syndrome have been documented as result of the administration
of penicillin, diclofenac sodium, glatimarer acetate, vitamin
K, and etanercept, despite the fact that the condition was first
identified in patients receiving intramuscular injections of
bismuth salt for the treatment of syphilis in the early nineteenth
century.

This agonising iatrogenic syndrome may lead to disfiguring
scarring and rarely, death [1].

Although this syndrome has been found to be usually associated
with intramuscular injection, several researchers in their studies
have related it to subcutaneous, intravenous and intra-articular
injection of some drugs. The reason for this complication has not
been established yet; however, intra/periaterial injections and
their consequent complications such as ischemia and spasms are
known as the possible contributing factors [2]. Management and
treatment strategies proposed for this disease vary from one case
to another, which usually are supportive and symptomatic [3].
To mitigate the risk of Nicolau syndrome, healthcare providers
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should employ precautionary measures, including careful
aspiration prior to injection, utilization of Z-track technique,
Meticulous preparation of the injection site, avoidance of high-
dose injection at a single site, and regular rotation of injection
sites for multiple injections [4].

Case Report.

A 23-year-old patient came to hospital with complaints of
wound, blackish discoloration of the skin over the left gluteal
and a physical examination revealed a skin necrosis with size
of approximately 5x5cm. Before its onset, she had received
intramuscular diclofenac sodium injected into the left gluteal
region for treatment of fever, headache, body ache and chills,
immediately after the injection the patient experienced severe,
dull, aching pain at the injection site. Within hours a bluish
discoloration began to appear around the injection area,
indicating potential vascular compromise. Over the next 48
hours the discoloration progressed to a blackish hue, signifying
necrosis of the local tissue. The worsening pain and visible
tissue damage prompted the patient to seek medical attention.
In total, it took approximately two days from the injection
for the skin signs to progress from initial discoloration to full
necrosis, leading to her presentation at the hospital. There was
no preceding history of local trauma and systemic or tropical
medication. On examination, her vitals were stable: Bp 100/60
mmHg, PR 86bpm, temperature 98.6°F, Respiratory rate 16
breaths/min.

Her complete blood count showed Hb-12.5gm/dl, RBC-
4.65million/pl, WBC-8000cells/pul, Platelets-292000cells/mm?.
Her Chest x-ray, Liver function tests, Renal function test are in
normal limits. The results of her human immunodeficiency virus
(HIV)-1&2 tests were negative. HIV testing was conducted to
rule out immunodeficiency, which could complicate wound
healing and increase susceptibility to infection. The test was
part of a routine diagnostic workup to exclude underlying
factors contributing to poor tissue recovery.

Previous NSAIDs exposure: The patient had never
previously received any intramuscular injection of NSAIDs
similar to diclofenac. Therefore, this case represents her first
recorded instance of being exposed to diclofenac through an
intramuscular injection.

Management and Outcome: The patient was treated
with Antibiotics, including intravenous ceftriaxone and
metronidazole, were administered to prevent secondary
bacterial infections and manage potential wound contamination.
Surgical debridement was performed to remove necrotic tissue,
followed by sterile dressings and analgesics. The patient
showed significant improvement with satisfactory wound
healing. However, bacterial cultures from the necrotic tissue
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Figure 1. Photos of the patient, (A) & (B) showing before and after
Surgical debridement.

did not yield any specific isolates, suggesting a sterile necrosis
primarily due to ischemic injury.

Discussion.

Nicolau syndrome (NS) is a rare but serious complication
of intramuscular injections, characterised acute pain, skin
discoloration and tissue necrosis. It has been reported following
the administration of various drugs, including non-steroidal
anti-inflammatory drugs (NSAIDs) like diclofenac sodium [5].

The pathophysiology of NS is complex and multifactorial.
Proposed mechanism includes involving the release of
inflammatory mediators, which can compromise blood flow to
the affected area and cause vascular embolism, vasospasm and
direct vascular injury causing ischemia and subsequent tissue
necrosis. NSAIDs, such as diclofenac inhibit cycloocygenase
enzymes (COX-I and COX-II), leading to decreased production
of prostaglandins, which are vasodilatory. This inhibition can
result in unopposed vasoconstriction mediated by thromboxane
A2, potentially contributing to tissue ischemia [6]. In the
presented case, the patient developed NS after receiving an
intramuscular injection of diclofenac sodium in gluteal region.
She experienced severe pain, bluish-black discoloration, and
skin necrosis at the injection site. In this case especially at
the site of gluteus muscle the inhibition of cyclooxygenase
pathway which resultant vasoconstriction. Decreased blood
and oxygen supply to Gluteus muscle which causes impaired
ATP production. Without sufficient ATP, cells cannot maintain
the normal function which leads to mitochondrial dysfunction
followed by cell death(necrosis). This may also increase
the production of reactive oxygen species (oxidative stress)
these ROS causes damages cellular structure and increase the
mitochondrial membrane permeability and it activates the
necrosis pathway [7,8]. Prompt treatment is essential to prevent
further complications and promote healing. In this case, the
patient was managed with intravenous antibiotics, analgesics
and surgical debridement. This approach is consistent with
current guidelines for the management of NS.

Conclusion.

This case highlights the essential need for healthcare
professionals to be aware of Nicolau Syndrome (NS), a rare but
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severe complication of intramuscular injections. It is essential for
clinicians to monitor for early warning signs, including intense
pain at the injection site, skin discoloration that progresses from
bluish to black, and signs of tissue necrosis. Recognizing these
symptoms early can make a significant difference in preventing
long-term complications. To reduce the risk of NS, clinicians
should adopt safe injection practices, such as using proper
techniques (e.g., the Z-track method), avoiding large doses at
a single site, and rotating injection locations. By understanding
the symptoms, indicators, and preventive strategies associated
with NS, clinicians can better protect their patients from this
serious adverse effect and ensure timely and effective treatment
when needed.

Abbreviations.

COX-I: Cyclooxygenase [; COX-II: Cyclooxygenase;
NSAID’s: Non-Steroidal Anti-Inflammatory Drug; NS:
Nicolau Syndrome; TXA2: Thromboxane A2; HIV: Human
Immunodeficiency Virus; ROS: Reactive Oxygen Species.
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