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Ingrown nail, optimal clinical and morphological classifications: author’s
views (own modification) and discussion

The aim of the work: optimal sequence of clinical classification of uncomplicated and complicated incarnation defeat of nails; literature
rewiew and main analysis.

Materials and Methods. Over a five-year period (2011-2016) 436 unguis incarnates diagnosis (325 cases of incarnated polyonychomy-
cosis) in 259 (59.4 %) men and 177 (40.6 %) women aged 12-86 were done. In 182 (41.7 %) patients late relapses of mycotic assotiated
onychocryptosis were confirmed after previous surgeries in other clinics.

Results and Discussion. Late compression relapses with monoonychocryptosis are 5-18 % (12.4 % — main statistic), with ingrown
nail, combined with onychomycosis — 30-70 % (41.7 % — main statistic), which is also confirmed by our previous studies. It was also
confirmed that in 60-65 % of IN cases with the formation of eponycheal hypergranulations (60.3 % — main statistic), their contamination
with the mycotic mixed flora is observed. In 82 cases (18.8 % of the sample), the disease occurred against the background of arteries
obliterating diseases of the lower extremities of atherosclerosis in 60 (13.76 %) and diabetes in 22 patients (5.05 %). Optimize and
implement clinically the new author’s version of IN ENMK classification by adding a description of the morphological characteristics
of the nail bed; alphanumeric coding, the full "spectrum" of clinical variants of onychocryptosis in non-mycotic and mycotic ingrowth
(type 1 — type 5) is maximally encompassed: E (eponychium pathology), N (nail, nail plate), M (matrix deformation), K (comorbid
pathology). The main, common in clinical practice, methods of surgery are resection of the nail and removal of the nail plate with ep-
onychectomy and local matrixectomy.

Conclusions. Four-component optimized clinical ENMK classification complemently covers some variants of the clinical course of in-
grown nail and lesion morphology, clinically significant pathology, associated diseases. Ingrown nail resection / remowal, the blocklike
eponychectomy and partial marginal matrixectomy ensures that the nail plate does not grow in the area of resection, narrowing the nail
and preventing its ingrowth, is performed by mechanical / chemical excision, which is characterized by relative technical severity of

performance.
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Introduction. Operations for the pathological
incarnation of the nail plate in the eponychium account
for a significant percentage of surgical interventions
are performed in the outpatient surgical departments
[14-16]; their results are not always good; according
to various clinic, relapse "ingrowth" is observed in
3-35%of cases[1, 14, 16]. Frequent case of nail lesions
is ingrown nail (IN), i.e., onychocryptosis (incarnation
of the nail) and destructive onychomycosis, which
occurs in more than half of all calls of onychial
pathology [1, 3, 14]. The disease is characterized by
chronic pathological compression of the nail plate
edge of the eponychium [1, 3, 6] and the development
of chronic purulent inflammation in it, often with the
necrosis and hypergranulation [3, 7, 16] development.

There is no consensus on the classification of the
lesion at presentation. The most popular classification
quoted in the literature is that first proposed by
Heifetz (1937) and subsequently used by Mogensen
(1971) [6, 9, 15] and Mozena (2015) [7]. Grade 1:
Pain, reddening and slight swelling of the nail sulcus.
Grade 2: As above, accompanied by infection and
suppuration. Grade 3: As above with the formation
of granulation tissue (sometimes referred to as
hypergranulation tissue). The most common form,
the distal lateral ingrowing, will be discussed. Similar

classifications were also recommended by Larin
(1977), Heifetz and Missouri (1945), Meleshevitch
(1985) [6, 14, 15], Vergun (2003) [13], Nadashkevitch
and Vergun (2015) [8]. In the adolescent type, three
stages of ingrown nail are differentiated [6, 8, 9,
13]: stage one: inflammation, swelling, and pain;
stage two: inflammation, pain, non-healing wound
and granulation tissue, stage three: plus abscess
formation and chronic induration of the lateral nail
fold. There is often a fluctuation between stages one
to three depending on the patient’s care of ingrown
toenail. Treatment often depends on the degree of
inflammation. According to A. L. Chashnikov (1956)
classification [6] there are distinguish three forms
of ingrown nail: uncomplicated, complicated and
recurrent. Each form of the disease is considered
by the author as an independent one and there is no
place for the pathogenesis of the disease. Among
the classifications, based on the most fully reflected
etiopathogenetic moment, is the D.I. Muratov (1972)
classification [6, 15]. First degree — the nail is ordinary,
complaints of intermittent pain in the fingernail
phalange. The second degree — the form of the nail is
convex, the thickness is 0.5-1 mm, the growing edge
is visible. The angle of ingrowth is from 15° to 30 °.
The third degree — the nail configuration is tubelike
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(a tubular) with a deep ingrowth of the edge of the
nail. Its thickness is 2.5 mm, and the angle form of the
growing edge is 30°—45°. Fourth degree — the nail has
the form of a horn or claw, its thickness is more than
2.5 mm, and the angle of curvature of the growing
edge is more than 45° clinical symptoms of trophic
changes in the matrix, tissues of the nail bed and nail
are observed. Each severity of the disease according
to the above classification can be complicated
by inflammation. Also lateral onychocryptosis is
distinguished (the nail grows in a lateral tissue). Distal
onychroptosis (ingrowing of a properly growing nail
into the distal periungual tissue of the peri-osophilic
bead). Incarnated onychopathology due to hypertrophy
of eponychial soft tissues (the nail it self does not
change). Onychocryptosis caused by a violation of the
direction of the nail plate growth (the axis of the nail is
displaced, it grows into the perionychial groove or into
the soft tissue of the nail bed) [1-4]. Also, the finger
nail cryptosis is distinguished. Often, the symptoms of
eponycheal abscess develop, areas of colliquatedment
necrosis and eponycheal granulomas are formed [3,
4, 5, 10, 16]. The disease is characterized by chronic
pathological compression of the edge of the nail plate
of the eponychium and the development of chronic
purulent inflammation in it, often with the formation
of necrosis and hypergranulation [14, 16]. In patients
with obliterating arterial diseases of the lower
extremities, it is often possible to detect a combined
lesion: pathological growth of the mycotic affected
nail plate [1, 3, 8, 10]. In the previous studies we have
established that IN is not only the pathology of the nail
plate, but also of eponycheal tissues, the growth zone
and the matrix; and clinically and morphologically
manifesting is the actual changes in the eponychium
[10, 13, 14].

The aim of the work — optimal sequence of
clinical classification of uncomplicated and com-
plicated incarnation defeat of nails; literature rewiew
and main analysis.

Materials and Methods. Over a five-year period
(2011-2016) 436 unguis incarnates diagnosis (325
cases of incarnated polyonychomycosis) in 259
(59.4 %) men and 177 (40.6 %) women aged 12—
86 were performed. In 182 (41.7 %) patients late
relapses of mycotic assotiated onychocryptosis were
confirmed after previous surgeries at other clinics.
Conservative treatment was recommended only at
early stages of ingrowth [2-5]. Resection of the nail
and eponychectomy are the typical methods of IN
surgery. Removal of the affected nails was performed
in patients with mycotic lesions (local and systemic
fungicide therapies were used). Investigation of the

morphogenesis of the mycotic lesions destructive
aspect was carried out [1, 10, 14]. The analysis justifies
the feasibility of establishing predictive relationships
between clinical variants of chronic purulent necrotic
infections and combined comorbidity [2, 6-9].

Results and Discussion. Disease is characterized
by chronic pathological compression of the nail
plate edge of the eponychium and the development
of chronic purulent inflammation in it, often with the
necrosis and hypergranulation formation. Therefore,
we identified 3 variants of the type of changes in the
peri-oral grooves: type I — infiltrative inflammation,
type II — acute eponycheal abscess, type III — chronic
inflammation with the formation of focal necrosis
and hypergranulation [16]. This classification was
proposed back in 2003 [13], four variants of the
clinical course were identified, including the pre-
sence of accompanying (comorbid) diseases [8,
9, 13]. This classification has proved to be a good
idea for the formation of algorithms of medical care
in this pathology [8, 13, 14]. However, there is a
clinically probable continuity and intermittency of
individual nosological forms and clinical variants
of nail lesions, which significantly expands the
"spectrum" of diagnostic and technical surgical labor.
We investigated the variants of nail changes with
onychocryptosis with deformation of the nail plate
and bed [3-5, 7, 11]. Also, a clinical classification
of destructive onychomycosis and an index of an
outgrowth is proposed to optimize the description
of surgical onychopathology cases (surgical nail
pathology) [1, 11], in particular — with mycotic lesion
associated [1, 10, 14].

Late compression relapses with monoony-
chocryptosis are 5-18 % (12.4 % — main statistic),
and with ingrown nail combined with onychomycosis
— 30-70 % (41.7 % — main statistic), which is also
confirmed by our previous studies. It was also
confirmed that in 60-65 % of cases of IN with the
formation of eponycheal hypergranulations (60.3 %
— main statistic), their contamination with the
mycotic mixed flora is observed [1, 9-11, 14, 16].
The manifesting and latent-running cases of IN, other
chronic and associated nail pathology associated
with onochocryptosis are diagnosed. It has been
confirmed that the complicated and combined cases
of onychocryptosis and mycotic lesions accounted for
more than half — 196 (44.95 %) of all observations;
cases of uncomplicated IN — 167 (38.3 %) of the
sample. In sub-test tubes, the age of patients with
surgical onychopathology associated with ingrown
nail, 51.8 % — patients 20-40 years of age; Such a
lesion was confirmed in 91 patients aged 20-30
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years (20.9 % of the total sample) and in the other 97
(22.25 %) — at the age of 30-40. Patients 40-50 year-
old including 75 observations (17.2 %); 24 (4.5 %)
cases of surgical onychopathology (surgical nail
pathology) are persons aged 50—60 years. Incarnated
onychopathology in patients of other age groups was
relatively rare. The peak frequency of observations of
uncomplicated onochocryptosis occurred in the age
groups of 20—40 years, the peak of cases of destructive
trichophytic lesions with ingrowing of the nail was
sublingually in patients 40-50 year-old and 50-60
year-old. Primarily, the left foot hallux was affected —
in 213 people (48.85 % of the sample), the right foot
—in 145 patients (33.26 %), the presence of abnormal
ingrowth of the nail plates of the both feet hallux
was detected in other 17.89 % patients. In 82 cases
(18.8 % of the sample), the disease occurred against
the background of obliterating diseases of the lower
extremities arteries by atherosclerosis in 60 (13.76 %)
and diabetes in 22 patients (5.05 %). In 113 patients
(25.92 % of the total sample), onychocryptosis with
deformation of the matrix (longitudinal deformation
or untypical transverse central deformation) and the
formation of eponycheal hypergranulations and local
necrosis or osteomyelitis was confirmed by their
contamination with the Candida spp. and T. Rubrum
[9, 10, 14], confirms the results of our previous studies,
in 37 of them this was the cause of the appearance
of distal-lateral onychomycosis. Chronic necrotic-
purulent process, proliferation of hypergranulation
tissue are good "entrance gates" for the penetration
of mycotic infection [1, 16]. Onychomycosis in such
cases (mainly in young people) often has the character
of secondary disease and can manifest itself as a
distant complication in the late postoperative period
[14]; can also cause secondary deformations and late
relapse of the nail incarnation [1, 9].

I decided to optimize and implement clinically the
new author’s version of IN “ENMK?” classification
by adding a description of the morphological
characteristics of the nail bed; alphanumeric coding, the
full "spectrum" of clinical variants of onychocryptosis
in non-mycotic and mycotic ingrowth is maximally
encompassed [1-3]: E (eponychium pathology). Type
1- infiltrative inflammation [7-9]. Type 2 — acute
abscess [9, 14]. Type 3 — chronic purulent-necrotic
process with the serous or (and) purulent chronic
eponycheal exudation without granulation. Type 4
— chronic purulent-necrotic inflammation with the
formation of focal necrosis and hypergranulation
[14, 16]. Type 5 — ingrown toenail associated by
purulent eponychial inflammation and periostitis or
osteomyelitis or / and subungual exostosis of distal
phalanx [7-9, 11].

N (nail, nail plate). Type 1— the lateral edge of
the nail is macroscopically unchanged or slightly
changed. Type 2 — lateral nail "spur" (spicula) [4, 7,
12]. Type 3 — the lateral edge of the nail is scalloped
or jagged (multiple nail spurs). Type 4 — thickened,
festooned and laminated the lateral edge of the nail.
Type 5 — focal-stratified the lateral edge of the nail.

M (matrix deformation). Type 1 — the deformation
of the nail matrix is absent or insignificant. Type 2 —
pronounced marginal longitudinal deformation of the
nail matrix. Type 3 — central longitudinal deformation
of the matrix and tent-like nail deformation. Type 4
— longitudinal deformation of the matrix with tubular
nail deformation (pincer nail) [7, 10, 11]. Type 5 —
untypical transverse central deformation with the
distal nail incarnation.

C (comorbid pathology). Type 1 — there are no
associated nail defects and background vascular
and / or neurotrophic pathology of the lower
extremities. Type 2 — available accompanying non-
fungal deformation of the nail. Type 3 — available
accompanying mycotic deformation and destruction
of the nail and / or subungual structures. Type 4 —
available background vascular and (or) neurotrophic
pathology of the extremities [9, 13]. Type 5 —
available accompanying lesions of the nail (including
fungal lesions) and background vascular and (or)
neurotrophic pathology of the extremities [8, 13].

Conservative treatment is indicated only at
uncomplicated ingrown nail [5, 7, 10-12]. As it is
known, the pathological compression of the nail plate
edge of the eponychium bead leads to the emergence
of a chronic purulent necrotic process, the growth
of hypergranulation tissue, are good "entrance
gates" for infection, determines the occurrence of
complications [1, 12-14]. Cases of onychocryptosis in
diabetic patients should be interpreted as a "diabetic
foot"; the success of treatment depends not only on
adequate surgical intervention, but also on adequate
management of the postoperative period [1, 3, 4, 10,
12, 14]. In cases of complicated onychocryptosis,
surgical treatment has early-delayed (eponychial
hypergranulation), or urgent (eponycheal abscess)
character [3, 4-7]. The implementation of the
blocklike eponychectomy is the main primary access
of incarnation [14, 16], the possibility of expanding
access for resection / removing, revision subonycheal
structures [9, 13, 14, 16]. The main most common in
clinical practice, of surgery methods are resection of
the nail and removal of the nail plate [2-4]. Also is
practiced widely as a supplement to basic interference
the excision of abnormal eponycheal tissue and the
partial marginal matrixectomy — partial excision
ingrown nail matrix by its mechanical excision or
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coagulation [2, 7, 12-15]: diathermocauterization,
CO, (carbon dioxide) laser, chemical — alkalis, acids
or phenol.

Conclusions. Four-component optimized clinical
ENMK classification fully covers variants of the
clinical course of ingrown nail and lesion morphology:
E — eponycheal inflammation, N — nail plate, M —
matrix and growth zone, C — presence of comorbid
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A. P. BEPTYH

JIbBiBCbKUIA HAaLiOHa/TbHUIA MEAWYHWI YHIBEPCUTET iMeHi [aHuna ranvubkoro

BPOCJ/INIT HITOTh, OIITUMAJIBHA KJTHIKO-MOP®OJIOTTYHA KIACUMIRAIIS: ABTOPCDHKI
OIS (BJIACHA MOJJUPIRALILD) I IMCKYCIHI ACIIERTU

Mera po0oTH: CTBOPUTH ONTUMAaJIbHY K/IiHIYHY K1acudikaljiro HeyCK/Ia/JHEHOTO Ta YCK/Ia/HeHOr0 BPOCTaHHsI HIrTiB Ha OCHOBI aHani3y
JiTepaTypu Ta BIaCHUX JlaHUX.

Marepianu i Mmetoau. [TpoTtsirom n’situ pokiB (2011-2016 pp.) 6ys10 giarHocToBaHO 436 BHIA/KiB BPOCTaHHs HIrTiB y MallieHTiB BikoM
12-86 pokiB (i3 Hux 325 BunajkiB iHKapHOBaHOrO OHixoMikKo3y), B 259 (59,4 %) vonosikiB i 177 (40,6 %) xiHok. Y 182 (41,7 %)
XBOpYX Oy/ MiZiTBepZKeHi Mi3Hi peljuiuBY MiKOTHYHOTO aCOL|iaTHBHOTO OHHOKPHUIITO3Y Mic/Is ONepeAHiX oreparjiif B iHIINX K/TiHiKax.
Pe3ysibTaTH AOCTiKeHb Ta ix oOroBopeHHs. [li3Hi peLUBM OHIXOKPHIITO3y CrHocTepiraroTbcs y 5-18 % (12,4 % — Hauma
CTaTUCTHKA), IPH OHIXOMIKOTHUHUX iHKapHaLisx — 30—-70 % (41,7 % — pe3ynbTaTy KIiHIUHOTO aHasIi3y), 110 MiATBep/Ky€EThCS HALIUMU
ronepeJHiMU JOCIiKeHHAMHU. By/o Takox mifTBep/ykeHo, 1m0 B 60—65 % BunajikaXx BpPOCTaHHs HIirTs 3 YTBOPEHHSIM elOoHiXealbHUX
rineprpanymsniii (60,3 % — Hamla CTaTUCTHKA) CHOCTEPIraeThes IX KOHTaMmiHalis MikoTuuHoio ¢uioporo. Y 82 Bumazkax (18,8 %
BUOIpKHM), 3aXBOPIOBaHHsI Mepebiraio Ha GoHi 06/1iTepyroUnX 3aXBOPIOBaHb apTepiil HIKHIX KiHL[iBOK aTepockiiepo3y B 60 (13,76 %) Ta
LiyKpoBoro fiabety y 22 narjienris (5,05 %). KniniuHo onTrMi30BaHO i BIPOBa/pKeHO HOBY aBTOPCHKY Bepcito Kiacuikariii Bpocioro
Hirts “ENMK?”, 3 ornrcom MOpgOJIOTiYHHX XapaKTepUCTHK HIrTHOBOTO JIOXKA; HAasBHICTIO OyKBEeHO-L{U(POBOTO KOAYBaHHsI, aHa/Ii30M
TOBHOTO “CrieKTpa” Ta MaKCMMaJ/IbHUM OXOTJIEHHSIM K/TiHiUHMX BapiaHTiB OHiXOKPUNTO3Y, BK/IIOYHO BHMAJKN MiKOTUUHOTO BPOCTaHHS
(3a BupaxkeHicTIO yci MopdosoriuHi 3MiHU mapriasbHO gudepeHniioBani Ha 5 cyotumniB): E (ermoHixeanbHa martosoris), N (3miHK
Kparo HirTeoBOI racTuHM), M (3MiHM MaTpuKcy Ta Horo gedopmariii), K (HasiBHiCTb cymyTHBOI KOMOpP6iaHOI marosorii). OCHOBHUMH,
MPUMHATHMMU B K/TiHIYHIN MpakTULi MeTojaMU XipypriuHoro jiKyBaHHs iHKapHaL|ili, € pe3eKLlis HirTs i BUjiaeHHs HIrTboBOI M1aCTUHU
3 e[IOHIXeKTOMi€l0 Ta napliia/lbHOX MaTPUKCEKTOMIERO.

KnrodoBi ciioBa: oHiX0MaTosI0ris; BPOCIUM HIr0Th; YCK/IaAHeHHsT; KIiHiuHa kiacudikaiis.

A. P. BEPTYH

JNbBOBCKUIA HALMOHAIbHBIA MeAULMHCKUIA yHBEPCUTET MMeHn Jdanuna Fanuukoro

BPOCHINIT HOTI'OTH, OITHUMAJIBHASA KJIMHUKO-MOP®OJIOIMUYECKAA KJIACCUGUKALL:

ABTOPCRUE B3TJIAJIbI (COBCTBEHHAA MOJINMURAIIS) 1 JNCRYCCHOHHDBIE ACITERTDI

50

Lens paGoThl: CO3JaTh ONTHMAJIBHYI0 KIMHMYECKYIO KIaCCH(UKALMI0 HEOCTIOKHEHHOTO W OC/IOKHEHHOTO BPAacTaHWsl HOTTed Ha
OCHOBe aHajIM3a JIUTepaTypbl 1 COOCTBEHHBIX [JAHHBIX.

Marepwuassl 1 Metopsl. Ha nporspkenun risitu siet (2011-2016 1) 6b110 AuarHoctrpoBato 436 ciiyuaes BpacTaHus Horrel B 12—86 yieTHux
MawueHToB (13 Hux 325 ciyuaeB MHKApPHUPOBAHOTO OHUXOMHUKO3a): 259 (59,4 %) my»kunH u 177 (40,6 %) »xenumH. B 182 (41,7 %) 60/1bHBIX
OBbITH KOHCTaTHPOBAHBI MO3/JHHE PelHUBbI MUKOTHUECKOI0 OHHOKPHUIITO3a M0C/Ie MPEeABIAYIIIX OIepaljiii B APYTUX K/IMHHUKAX.
Pe3ysibTaThl HCC/IEAOBAHHNH U MX 00Cy)KaeHHe. [1037HME peL[UIUBbI OHMXOKPHIITO3a Habmropatorcs B 5-18 % (12,4 % — Haia
CTaTUCTHKA), TP OHUXOMHUKOTHYeCKUX MHKapHaLusax — 30—-70 % (41,7 % — pe3y/bTaTbl KIMHUUECKOTO aHan3a), 4To Mo TBep)KAaeTcst
HAIIUMH NpeblAYLIIMMI UCCIeJ0BaHUSIMU. BBIIO TakKe KOHCTaTMPOBaHO, uTo B 60—65 % cilyuasix BpacTaHMsl HOI'TS C 0Opa3oBaHeM
STOHMXeabHBIX TUMeprpanynsanuii (60,3 % — Hamia CTaTUCTHKA) HabmofaeTcss MX KOHTAMHHAIWS MHUKOTHUeckod ¢uopoil. B 82
cnyvasix (18,8 % BbeIGOpkH) 3aboneBaHue MpOTeKano Ha (hoHe OOMUTepHpPYHOLMX 3ab0neBaHUI apTepuil HIWKHUX KOHEUHOCTeM:
arepocksiepo3a — y 60 (13,76 %) u caxapHoro guabera — y 22 manueHTtoB (5,05 %). KiMHHUecKrd ONTHMH3MPOBAHO U BHEAPEHO
HOBYIO0 aBTOPCKYIO Bepcuio kKiaccudukauuu Bpociiero Hortss “ENMK?”, ¢ onucanuem Mopdooruyeckux XapakTepUCTHK HOI'TeBOro
JI0Ka; HaauureM OyKBeHHO-IM(POBOrO KOJWUPOBAHWS, aHANIM30M IOMHOTO “crieKTpa” W MaKCHMasbHBIM OXBaTOM KJIMHHUYeCKHX
BapUaHTOB OHMXOKPHUITO3a, BKJ/OUAs C/1yyad MUKOTHUECKOro BpacTaHusi (IO BbIPa)KEHHOCTU Bce MOpQooruueckue H3MeHeHUs
nmuddepeHIpoBaHble NapLyanbHo Ha 5 cybrurnos): E (snonuxeanbHast natonornsi), N (M3MeHeHHs: Kpasi HOTTeBO# I1acTuHel), M
(u3meHenust mMaTpukca u ero Aedopmauun), K (Hanuuue cOmyTCTBYIOIe KOMOPOUAHOW marosorud). OCHOBHBIMHU, TIPUHSITHIMU B
K/IMHIUeCKO# IIPaKTHKe MeTOZiaMH XUPYPryuuecKoro JieueHust HHKapHaLUH, sIB/STIOTCS pe3eKL{st HOT'TSI 1 yZia/ieHre HOTTeBOH I/IaCTHHEI
C STIOHUXOKTOMHUel U MaplianbHOM MaTpUKCIKTOMUEN.

KiroueBbie c/10Ba: OHUXOTIaTOJIOTWis; BpOCLLII/Iﬁ HOI'0Th; OC/IOKHEHW; KTTMHUYeCKasd K]'[ﬂCCI/[CbI/IKaL[I/ISI.
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