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Paronychia refers to the inflammation of the tissue which immediately surrounds the nail and it can be acute (<6 weeks duration) or
chronic (>6 weeks duration). Disruption of the protective barrier between the nail plate and the adjacent nail fold preceded by infectious
or noninfectious etiologies results in the development of paronychia. A combination of general protective measures, and medical and/or
surgical interventions are required for management. This review explores the pathogenesis, clinical features, differential diagnosis, medical,
and surgical management of paronychia. For the purpose of this review, we searched the PubMed, Cochrane, and Scopus databases using
the following keywords, titles, and medical subject headings (MeSH): acute paronychia, chronic paronychia, and paronychial surgeries.
Relevant review articles, original articles, and case reports/series published till February 2020 were included in this study.
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INTRODUCTION

Paronychia refers to the inflammation of the tissue, which
immediately surrounds the nail and it can be acute

(<6 weeks duration) or chronic (>6 weeks duration).!"
Disruption of the protective barrier between the nail
plate and the adjacent nail fold preceded by infectious or
noninfectious etiologies results in the development of
paronychia. A combination of general protective measures,
medical, and/or surgical interventions are required for
management.!"¥ This review explores the pathogenesis,
clinical features, differential diagnosis, and medical and
surgical management of paronychia. For the purpose of this
review, we searched the PubMed, Cochrane, and Scopus
databases using the following keywords, titles, and medical
subject headings (MeSH): acute paronychia (AP), chronic
paronychia (CP), and paronychial surgeries. Relevant review
articles, original articles, and case reports/series published
till February 2020 were included in this article.

ReLEVANT ANATOMY

The nail bed comprises the proximal germinal matrix
which gives rise to the new nail, whereas the distal szerile
matrix adds volume and strength.®* The paronychium
constitutes the soft tissue lateral to the nail bed, whereas
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perionychium is the paronychium plus the nail bed.” The
hyponychium is formed at the point where the distal nail
bed meets the skin of the fingertip. The proximal nail fold
(PNF) is an anatomic transition between the nail bed and
the paronychium. Present at the most distal portion of the
PNF, at the point of its attachment to the nail plate lies the
cuticle or the eponychium, an outgrowth of the PNF and the
nail vest, a thin veil of tissue forms at this junction.?¥ This
layout thus forms an efficient barrier to exogenous stimuli
and its destruction heralds the onset of paronychia.®

Acute PARONYCHIA

Definition

This is an acute-onset (less than 6 weeks) inflammation
of the tissue immediately surrounding the nail, most
commonly occurring as a result of bacterial infection.

Epidemiology

It is considered to be one of the most common hand
infections and a female predominance has been reported
with a female to male ratio of 3:1.1
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Pathogenesis

Predisposing factors

The most common initiating factor for fingernail
paronychia is nail trauma, often related to onychophagia,
manicures, household wet-work, or retention of a foreign
body associated with penetrating trauma.” AP of the toes
occurs in most cases in association with ingrown toenails
or onychocryptosis.

Etiology

Infectious causes

AP is commonly caused by inoculation of the organisms
present in the skin flora, such as Staphylococcus aureus and
Streptococcus pyogenes into the nail folds, following the
inciting trauma and subsequent disruption of the protective
fingertip barrier.”) Other aerobic bacteria such as gamma-
hemolytic streptococci and Klebsiella pneumoniae constitute
roughly 25% of the cases, whereas anaerobic organisms
account for another 25%. Contact with oral secretions may
predispose the digits to inoculation by either the skin flora
or the oral flora, including aerobic bacteria such as Eikenella
corrodens and anaerobic bacteria (e.g., Fusobacterium,
Peptostreptococcus, Prevotella, and Porphyromonas spp.).”
Contact with livestock may predispose to the acquisition
of  Pasteurella multocida®  Pseudomonas aeruginosa,
Coliforms, and Proteus vulgaris have also been isolated.?
Pseudomonas may be identified by a greenish discoloration
of the nail bed.” Nonbacterial causative pathogens are
uncommon causes and include Candida albicans and herpes
simplex virus.”

Noninfectious causes

Pemphigus vulgaris, pustular psoriasis, and reactive
arthritis may also present as AP.># Certain drugs have
also been implicated in causing AP, within 1-3 months after
treatment initiation, including epidermal growth factor
receptor (EGFR) inhibitors, cytotoxic chemotherapeutic
agents (taxanes, doxorubicin, methotrexate, capecitabine),
systemic retinoids, and antiretroviral drugs.!'*-13

Clinical presentation

Patients present 2-5 days after the initiating cause, with
acute onset erythema, edema, pain, and tenderness along
the lateral and/or PNFs, generally involving a single
digit®[Figure 1A]. Application of pressure along the nail
fold may lead to the exudation of purulent material.l'>!®
At times pustules, or a frank abscess [Figure 1B] may be
seen and a “collar-stud” abscess may form if it connects
with the underlying tissues and such deep-seated infection
may damage the nail matrix.!'¥

Paronychia associated with psoriasis, Reiter syndrome,
and pemphigus may involve multiple digits and the
presence of characteristic nail changes is also useful
pointers.>*!'" Involvement of the periungual tissue in
secondary syphilis or congenital syphilis may mimic
acute bacterial paronychia, but is more gradual in onset
and less painful.'® Drug-induced AP may involve several
digits and a temporal correlation helps in establishing the
cause.” Furthermore, malignancies of the nail unit (such
as glomus tumor), periungual region, metastasis, and
paraneoplastic conditions may present as AP.”! Recently,
a case presenting with AP was diagnosed with subungual
keratoacanthoma, a rare variant of keratoacanthoma.!”!

Differential diagnosis

Herpetic  whitlow presents as painful grouped
vesicopustules on an erythematous base which gradually
coalesce into large-honeycomb-like bullae; however,
frank pus-discharge is never seen. It should be considered
in children who suck their thumbs leading to viral
autoinoculation, healthcare providers, as well as following
genital herpes exposure.'>? Incision and drainage are
contraindicated and tzanck smear and/or culture are
pivotal in diagnosis.>>1

Diagnosis
A detailed history regarding the risk factors, onset, site,
progression, and physical examination 1S necessary.

Figure 1: (A) Acute paronychia presenting as erythema, swelling and pus discharge along the lateral and proximal nail fold. (B) Acute paronychia of

the thumb with abscess formation
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Routine culture from expressed fluid or drained pus
is not recommended, as the results are commonly
nondiagnostic.?¥ Ultrasonography (USG) reveals a diffuse
thickening of the periungual fold, and can help delineate an
abscess or cellulitis when it is not clinically evident.?¥

The digital pressure test is performed by asking the patient
to oppose the thumb and index finger, thereby applying
light pressure over the distal volar aspect of the affected
digit. If an abscess is present, a well-demarcated area of
blanching is seen.?”

Management

Management of AP may be nonsurgical or surgical
depending upon the extent and/or severity of inflammation
and presence of an abscess.>?)

Nonsurgical management
If diagnosed in the initial stages, AP without an abscess
can be treated nonsurgically as described in Table 1.

A substantial amount of inflammation, early abscess,
or immunocompromised states warrant the initiation of
systemic antibiotics®?-*! [Tables 2 and 3].

Complications

Subungualabscess, cellulitis, osteomyelitis, nail plateelevation,
and dystrophy are uncommon complications of APS%1417
Rarely, an acquired periungual fibrokeratoma [Figure 2] may
develop.®¥ The course of AP may be further complicated by
recurrences and chronicity. Furthermore, severe infection,
diabetes, or other causes of immunosuppression may lead to
impaired response to treatment.”?

CHRoNic PARONYCHIA

Definition

CP is a recalcitrant dermatosis of more than 6 weeks
duration, characterized by the inflammation (with

or without infection) of the tissue surrounding the
nail 2423

Table 1: Medical management of acute paronychia

Extent of inflammation

Abscess

Treatment

Stepl Minimal inflammation with no overt cellulitis Absent

Step2 ~ Minimal inflammation with no response to Step 1 Absent

Step3  * Substantial erythema/inflammation/ Absent
* Overt cellulitis
* Immunocompromised patients

* Severely ill patients

Warm water soaks (3—4 times a day) + either of!!-2627

e Burrow’s solution (aluminum acetate)

* Vinegar (acetic acid)

¢ Diluted povidone iodine

e Chlorhexidine

Add

Topical antibiotic * topical corticosteroid®

* Mupirocin (2 to 4 times daily for 5-10 days)

* Gentamicin (3 to 4 times daily for 5-10 days)

* Bacitracin/polymyxin B (3 times a day for 5-10 days)

* Topical fluoroquinolone (if pseudomonal infection is
suspected)

Add

Systemic antibiotic3%

* Trimethoprim-sulfamethoxazole®

* Cephalexin

* Amoxicillin + clavulanic acid®

¢ Clindamycin®

*Addition of topical steroids decreases the time to symptom resolution without additional risks®*!

°Provides coverage against methicillin-resistant Staphylococcus aureus
‘Recommended when exposure to oral flora is suspected
9Provides anti-anaerobic coverage

Table 2: Recommendations for antibiotic use in acute paronychia

Recommendations for use of antibiotics in acute paronychia-pearls

* The use of oral antibiotics in acute paronychia should be cautious/limited.?'?!

* Patients with overt cellulitis and possibly those who are immunocompromised or severely ill may warrant use of oral antibiotics.*3"

* Antibiotic therapy should be directed against the most likely pathogens (staphylococcal and streptococcal species)?*

« If there are risk factors for oral pathogens, such as thumb-sucking or nail biting, medications with adequate anaerobic coverage should be

given.?30

* Local community resistance patterns should be considered when choosing specific agents.!

* Antibiotics are generally not needed after successful abscess drainage as the addition of systemic antibiotics does not improve cure rates after

incision and drainage of cutaneous abscesses."*

* In case of pseudomonal infection, use of systemic fluoroquinolones, topical ciprofloxacin, gentamicin, silver sulfadiazine, bacitracin and

polymyxin B is recommended.??
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Table 3: Choice of antibiotics for acute paronychial®2°3

Pathogen Genus Antibiotic options Dosage Duration
Gram negative aerobes Fusobacterium Amoxicillin + clavulanic acid 500mg/125mg TDS 7 days
clindamycin 150-450mg TDS or QID 7 days
fluroquinolones (ciprofloxacin) 500mg BD
Pseudomonas Ciprofloxacin 500mg BD 7-14 days
Gram-negative anaerobe Bacteroides Amoxicillin/clavulanate, 500mg/125mg TDS 7 days
Clindamycin, 150-450mg TDS or QID 7 days
Fluoroquinolones
Gram-negative Eikenella Cefoxitin 1-2g 6-8 hourly IV 7 days
facultative anaerobes Enterococcus Amoxicillin + clavulanate 500mg/125mg TDS 7 days
Klebsiella Trimethoprim-sulfamethoxazole, fluroquinolones 160mg/800 mg orally BD 7Tdays
Proteus Amoxicillin + clavulanate, 500mg/125mg TDS 7 days
Fluroquinolones (ciprofloxacin) 500mg BD
Gram-positive acrobes Staphylococcus Cephalexin 250-500mg QID 7 days
MRSA Clindamycin, 150-450mg TDS or QID 7 days
Doxycycline, 100mg BD 7 days
Trimethoprim/sulfamethoxazole 160 mg/800 mg orally BD
Streptococcus Cephalexin 250-500mg QID 7 days

Pathogenesis

CP is now deemed to be a form of hand eczema where
exposure to environmental allergens plays a pivotal role,
whereas colonization of the nail sulcus with candida,
occurs only secondarily.*!%3¢ Recurring episodes of
acute inflammation lead to fibrosis of PNF and LNF,
causing them to retract, further exposing the nail sulcus.>*
As this vicious sequence continues, the capacity to restore
the cuticle diminishes and a progressive impairment of
the vascular supply of the inflamed and fibrosed PNF
ensues**" [Figure 3].

Etiology and risk factors

Occupations associated with repeated exposure to
moisture, irritants as well as allergens are seen in
homemakers, bartenders, cooks, and health-care
professionals, and constitute the most common
etiological factor. Diabetes mellitus, HIV infection,
and other causes of immunosuppression increase
the risk of secondary colonization.?*3% Uncommon
causes include infections such as bacterial, fungal (e.g.,
Candida albicans), and viral,>*! Peri and/or subungual
inflammation may be seen in secondary or congenital
syphilis.'” Paronychia associated with tuberculosis
(TB) [Figure 4] includes painless paronychia (PP) as a
result of primary inoculation TB in medical personnel
or among patients infected with mycobacterium TB.*40
CP associated with TB verrucosa cutis, infection of the
distal phalanx leading to contiguous involvement of
the PNF and onychodystrophy with tubercular PP have
also been reported.*-*l Paronychia is also considered
to be a rare variant of cutaneous leishmaniasis.[*+4
Metastatic cancer, subungual melanoma, squamous cell
carcinoma (SCC) [Figure 5] should always be excluded
when CP is atypical in presentation, involves a single
digit or does not respond to conventional treatment.®
Metastatic lesions to the nail bed tend to lift up the nail

Figure 2: Acquired periungual fibrokeratoma: complication of acute
paronychia

and the most common source is primary bronchogenic
carcinoma.® Peripheral vascular disease (PVD) [Figure
6] and Raynaud’s phenomenon may also uncommonly
present as CPI7 Several drugs [Table 4] have been
known to cause CP or a delayed complication such
as periungual pyogenic granuloma.*#-51 Mechanisms
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Failed treatment
response
perpetuates the

cycle

Topical and
Systemic drugs
are ineffective

Progressive loss
of vascular
supply

Vicious cycle
compromises ability

to regenerate cuticle

Repeated Exposure
to Moisture/Irritants
leads to cuticle
[ELET-

The Vicious
Cycle of Chronic
Paronychia

Unchecked Entry
of pathogens and
allergens

Inflammation of
nail folds

Repeated episodes
of acute
inflammation leads
to edema, fibrosis
of nail folds

Retraction of nail
folds,

Nail sulcus is
exposed

Loss of
waterproof seal
leads to moisture
retention

Figure 3: Pathogenesis of CP-CP is form of hand dermatitis with secondary (bacterial/fungal) colonization. Repeated exposure to moisture and irritants
leads to damage to the cuticle, causing unchecked entry of allergens as well as pathogens leading to repeated episodes of acute inflammation resulting
in edema, fibrosis and consequent retraction of the nail folds. The nail sulcus is thus, further exposed compromising the effective seal again resulting in
the unchecked entry of organisms/allergens. This vicious cycle impedes the cuticle regeneration. In addition, the fibrosis as well as progressive loss of
vascular supply prevents topical and systemic drugs from reaching the nail folds. Thus, a failed treatment response perpetuates this cycle

include an increase in the retinoic acid concentrations
and inhibition of EGFR.Z Pemphigus [Figure 7],
psoriasis [Figure 8] and reactive arthritis may also
present with CP, although presentation as AP is more
common. 8

Clinical features

CP presents with erythema, pain, and swelling involving the
perionychium of >6 weeks duration and generally involves
more than one fingernail.>** [Figure 9] Pus discharge may
be associated, but a frank abscess is not seen.’® Associated
nail matrix damage can lead to ridging, discoloration, Beau’s
lines, and onychomadesis.>*!%18 Green discoloration of the
nail plate is a suggestive of Pseudomonas colonization.”
Daniel et al.™ proposed a severity scale for CP [Table 5].
Recently, a new severity index for the evaluation of CP has
been proposed by Atis et al.5¥ [Table 6].

Diagnosis and differential diagnosis

A detailed history is essential including trauma,
occupation, hobbies, drug intake, diabetes, HIV, or
PVD. Examination findings include edema, erythema,
tenderness, and retraction of the PNF along with absence
of the adjacent cuticle, generally affecting multiple fingers.

Associated nail changes may also be present. Recalcitrant
or atypical case may require microscopy (gram staining,
potassium hydroxide mount, tzanck smear) culture and/or
biopsy, HIV testing, and blood sugar testing.

As compared to AP, CP has a gradual onset, is less painful,
involves more than one digit, and can be associated
with nail changes."¥ Cutaneous neoplasms as well as
malignancies of the nail unit may present as paronychia
and failure to respond to conventional therapy is an
ominous sign.”> In contrast, long-standing paronychia
is considered to be a risk factor for the development of
SCC.B% Recurrent CP, involvement of single digit, and an
absence of response to conventional therapy warrant a
biopsy to rule out malignancy.

Treatment

The treatment of CP consists of ending the source of
irritation, impeding inflammation, allowing the cuticle to
regenerate through general measures [Table 7], medical
management, and/or surgical management.

Medical management
At present, topical corticosteroids (CS) are considered the
mainstay of therapy and are considered to be superior to
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Figure 5: Chronic paronychia associated with an underlying malignancy
(squamous cell carcinoma)

Figure 6: Chronic paronychia associated with underlying peripheral
vascular disease

topical antibiotics and systemic antifungals with the use
of the latter only recommended in case of accompanying
candida infection®#28:3% [Table 8].

SURGICAL MANAGEMENT OF PARONYCHIA

Surgical management in AP is reserved for patients
with well-formed abscess/fluctuance or a run-around
abscess; failure to respond to medical management
and/or extensive involvement or fulminant infection
of the eponychium.?>% The principle behind surgical
intervention in the case of AP is to allow drainage of
the purulent material and/or decompress an abscess if
present.[©7)

The indications for surgical management in CP include
more than 6 months duration and lack of response to/
failure of medical treatment.*” The surgical approaches
aid in removal of the chronically inflamed surrounding
tissue fibrosis, aiding drug penetration and cuticular
regrowth of the cuticle.[*”

Preoperative evaluation is discussed in Table 9.

Intraoperative period

The digit to be operated upon is cleaned thoroughly with
betadine and normal saline. A proximal digital block
using 2mL (1 mL on each side) of 2% lignocaine (without
adrenaline) is preferred for anesthesia.l®®!

The local infiltration of the anesthetic agent into the
affected region is often ineffective and more painful than
the administration of drugs of a digital block. The next
step is application of a tourniquet to prevent excessive
bleeding during the surgery. (If procedure lasts longer than
15min, tourniquet should be released for a few minutes to
allow reperfusion.)l*”!

Surgical techniques for acute paronychia [Table 10]
No-incision technique

* ANo.1lor15scalpelblade(with cuttingedge pointed
away from nail plate); freer elevator, a hemostat or
spatula is placed into the nail sulcus under the nail
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Table 4: Drugs causing paronychia

Drug class Drug Incidence

1. Taxanes Docetaxel, paclitaxel Uncommon

2. EGFR inhibitors Cetuximab 10% of the patients on Cetuximab developed CP
panitumumab

3. EGFR tyrosine Kinase Geftinib Two-thirds of the cases treated developed CP

inhibitors Erlotinib 28%-40% of the patients with NSCLC developed CP
Osimertinib 30%—35% patients treated developed CP

4. Tyrosine kinase inhibitors ~ Imatinib Periungual PG has been reported

5. MEK and EKR inhibitors  Selumetinib Delayed onset paronychia was reported in 9% of the treated patients

6. B-RAF Inhibitors Vemurafenib Uncommon

7. Anti-CD20 monoclonal Rituximab Uncommon

antibody

8. VEGF inhibitors Bevacizumab Uncommon

9. Retinoids

10. Anti-retroviral drugs

Isotretinoin> etretinate> acitretin

Lamivudine
protease inhibitors- indinavir

CP and hypergranulation of the lateral nail folds has been described
with Isotretinoin and is uncommon with etretinate and least common
with acitretin.

CP and PPG

Common

EGFR = epidermal growth factor receptor, CP = chronic paronychia, PG = pyogenic granuloma, NSCLC = nonsquamous cell lung cancer,
B-RAF = B-rapidly accelerated fibrosarcoma, VEGF = vascular endothelial growth factor

Figure 7: Chronic paronychia with nail dystrophy in a patient with

pemphigus vulgaris

_ci - .

Figure 8: Chronic paronychia in a case of psoriasis vulgaris

Figure 9: Chronic paronychia showing erythema, pain and swelling
involving the perionychium of multiple digits. Loss of cuticle is also
visible

fold until the abscess is decompressed. The blade is
inserted at the junction of the perionychium and the
eponychium, extending proximally till the proximal
nail edge is visualized. Next, the proximal one-
third of the nail may be removed to ensure maximal
pus drainage. The wound cavity is irrigated with
isotonic sodium chloride. A small piece of mesh
gauze may be placed beneath the nail fold allowing
continued drainage and removed after 2 days(®’!
[Figure 10A].

The DAREJD technique uses a 21- or 23-gauge needle,
to lift the lateral nail fold, at the point where it meets
the nail itself, enabling egress of the purulent material.
This is followed by wound dressing, and a 5-day course
of antibiotics with no subsequent need for dressing’?
[Figure 10B].
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Table 5: Severity scale for chronic paronychia proposed by Daniel et al.1%

Severity scale for chronic paronychia

Stage 1 Some redness and swelling of the proximal and/or lateral nail folds causing disruption of the cuticle.

Stage 11 Pronounced redness and swelling of the proximal and/or lateral nail folds with disruption of the
cuticle seal.

Stage 111 Redness, swelling of the proximal nail fold, no cuticle, some discomfort, some nail plate changes.

Stage IV Redness and swelling of the proximal nail fold, no cuticle, tender/painful, extensive nail plate changes.

Stage V Same as stage IV plus acute exacerbation (acute paronychia) of chronic paronychia.

Table 6: Objective severity index proposed by Atis ef al."?

Objective severity index (Atis ef al.)!®!

Parameters (PNF and LNFs) 0 1 2 3

1. Number of nail folds involved — 1 nail fold 2 nail folds [proximal Bilateral lateral nail fold involvement and proximal nail
or/and lateral] fold involvement

2. Edema Absent Mild Moderate Severe

3. Erythema Absent Mild Moderate Severe

4. Nail plate changes Absent Mild Moderate Severe

5. Cuticle involvement Normal Damaged Cuticle absent -

PNF = proximal nail fold, LNFs = lateral nail folds
Combined total score (between 0 [min.] and 14)

Table 7: Recommended general measures for prevention of chronic paronychia

Recommended general measures for prevention of chronic paronychia?*'

Avoid

* Prolonged exposure to wet work, moist environments

* Prolonged contact with contact irritants including detergent and soap
 Trauma, manipulation of nail folds, manicuring, finger sucking, nail biting
* Trimming of nail cuticles

« Artificial nails

Minimize further injury and allow recovery

e Keep nails short

*Ensure proper footwear and gloves

* Rubber gloves(preferably with inner cotton lining) to be used when expecting contact with irritants
 Keep hands clean, dry, and moisturize regularly

* Diabetic patients should ensure a strict diabetic control

Table 8: Medical management of chronic paronychia

Medical management of chronic paronychia

A. Topical mid-potent corticosteroid ointment is applied for 2-4 weeks and repeated for flares.>+!

B. Topical broad-spectrum antifungals such as ciclopirox 0.77% topical suspension, which have a significant anti-inflammatory action have shown
good results.”

C. Combined use of a topical anti-fungal(and topical corticosteroid has not shown to be more efficacious as compared to the use of a topical CS
alone.>"

D. Tacrolimus ointment is a second-line option for cases not responding to routine management and has been found to be superior to
betamethasone 17-valerate or placebo (unmedicated emollient)>”)

e Ointment formulation helps to restore barrier function

* Active component impedes the elicitation phase of allergic contact dermatitis and prevents an irritant response.

E. Intralesional steroid injection use is indicated for resistant cases.!'*>]
F. Short course of systemic corticosteroids is recommended in patients with severe involvement of multiple digits.52*
G. Antiseptics or antifungal lotions or solutions may be used for several months.>437
H. Oral antifungal agent in the usual doses (itraconazole or fluconazole) is indicated if C.albicans is confirmed or in refractory cases before
proceeding with an invasive procedure?#3!
1. Management of chemotherapy-induced paronychia and periungual pyogenic granuloma-like lesions: propranolol 1% cream, timolol 0.5%
gel 63 betaxolol 0,25% eye drops,'* and adapalene gel.l*!
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Table 9: Preoperative checklist

Preoperative checklist(20.5354671

History

Examination

Grading

Digital pressure test/fluctuance

Investigations

Consent

Onset

Risk factors

Progression

Comorbidities (diabetes, immunosuppression, peripheral vascular disease)
Drugs (retinoids, chemotherapy, ART, anti-platelet,® anti-coagulant drugs?)
Number of nails affected

Severity/extent

Status of nail folds, cuticle

Associated nail plate changes®

Refer to Tables 5-7

To rule out an abscess (blanching will be seen)

Blood sugar

HIV

Coagulation profile

10% KOH mount—nail clipping/subungual debris®

Fungal culture

An informed consent for the surgery is taken.

KOH = potassium hydroxide, HIV = human immunodeficiency virus

"These drugs may cause increased bleeding during surgery

*If nail plate changes/irregularities are present, decision may be taken to remove the nail plate during surgery

°If onychomycosis or secondary fungal colonization is suspected

Table 10: Summary of Surgical techniques for acute paronychia

Surgical technique

Method Principle/advantage

Disadvantage

No-incision
techniquel*"!

DAREJD
technique!”™

Single-incision

techniquel®!+1%71

Double-incision
technique®!*7"

Swiss-role
techniquet*”

A no 11 or 15 scalpel blade (with cutting edge away from No incision is produced in the LNF,

nail plate) is inserted at the junction of the lateral nail
fold and proximal nail fold to allow spontaneous pus

drainage.

A 21- or 23-gauge needle, with its beveled edge up is used
to lift the lateral nail fold, at the point where it meets the
nail itself, enabling egress of the purulent material.

and possibility of necrosis of the
adjacent tissue is decreased

No anesthesia is required

No incision is required
Eliminates the requirement for
anesthesia or daily dressing

Gentle pressure may be applied close to the nail bed to
facilitate complete drainage.

After a digital block, an incision is made using a no. 11
or 15 blade, in the paronychium directly over the abscess
while placing the sharp edge of the blade from the nail,
preventing matrixial loss.

In a different approach, a longitudinal incision is made

Recommended for large abscesses
and those present at a distance
from the nail sulcus as well as when
the no-incision techniques are not
successful

parallel to the nail fold, the entire nail fold is lifted to
visualize the base of the nail and proximal one third of
the nail plate is removed.!'**]

Longitudinal incisions are made on either side of the
nailfold which is reflected proximally, wound is cavity
irrigated, nail fold is returned to its original position and
a gauze inserted beneath it.

For run-around abscess or extensive
eponychial involvement

Nail bed is exposed to allow adequate
drainage of any infectious material.

A subungual abscess may require the partial or total
removal of the nail plate

Incision is made on either side of the nail fold using a
no.15 scalpel blade.
Nail fold is elevated and reflected proximally, rolled up

Described for a run-around abscess
Nail bed is exposed to allow adequate
drainage of any infectious material.

like a Swiss-roll over a piece of gauze or nonadherent
dressing and secured to the skin using two nonabsorbable
stay sutures.

Can only be used when
the abscess is small and
laying close to the nail
sulcus

Can only be used for
small abscesses laying
close to the nail sulcus

Requires anesthesia and
incision

Requires anesthesia and
incision

Requires anesthesia and
incision

LNF = lateral nail fold, PNF = proximal nail fold

Single-incision technique

* This procedure is recommended for large abscesses
and those present at a distance from the nail sulcus

as well as when the no-incision techniques are not

successful®!*"[Figure 11]. The wound is then irrigated
with saline, packed with gauze, and dressing is done.
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x A

Figure 10: (A) No-incision technique: scalpel blade with cutting edge away from nail plate is inserted at the junction of the lateral nail fold and proximal
nail fold to allow spontaneous pus drainage. (B) DAREJD technique: needle inserted into the lateral nail fold and lifted to allow pus drainage

Double-incision technique and Swiss roll technique

» If the entire eponychium is involved, or a run-around
abscess is present, longitudinal incisions can be made
on both sides of the nail. Complete nail plate removal
is reserved for subungual extension of abscess, causing
nail plate separation from the underlying matrix!%¢
[Figure 12A].

* Pabari et al®™ described another technique known
as the Swiss Roll technique for a run-around abscess
[Figure 12B]. After the double incision, the nail fold
is reflected proximally. The dressing is removed after
2 days, wound examined, and if found to be clean, the
anchoring sutures are removed. The nail fold is placed
back in its original position.l’”

Surgical techniques for chronic paronychia [Table 11]
Eponychial marsupialization (with/without nail ~plate
removal)

First introduced by Keyser and Eaton, this procedure
involves the excision of a crescent-shaped portion of
the PNF. The excision area includes all of the affected
tissue, extends from one LNF to the other and starts
I mm away from the distal margin of the eponychium
stretching around 6 mm proximally [Figure 13]. The
entire inflamed tissue within the margins of the crescent
and going down to, but not including, the germinal
matrix is excised and packed with gauze pieces. This
helps to exteriorize the inflamed, obstructed nail
matrix, enabling its drainage. Wound epithelization

tends to occur in 2-3 weeks and conservation of the
ventral aspect of the PNF, prevents the consequent
roughness of the nail plate, thus, delivering a more
cosmetically appealing result.’¥ Concomitant nail
removal in patients with nail plate irregularities was
proposed by Bednar et al.’7 They suggested that nail
removal more thoroughly debrides the entire nail fold
by allowing drainage of both the volar portion of the
dorsal roof as well as the ventral floor.

En bloc excision of the proximal nail fold

This technique, first described by Baran et al., involves
the excision of a crescent-shaped segment, formed of
the entire depth of the PNF, with a width of 5-6 mm,
extending from one LNF to the other, without the
concurrent removal of the nail plate [Figure 14A-C].
Complete regeneration of the PNF along with the
cuticle is said to occur over a 12-week period. With a
post-op normal attachment to the nail plate, minimal
effect on the nail shininess the outcome is cosmetically
and functionally acceptable. The distal most part of the
eponychium is not conserved, as is done in the case of
marsupialization, as the authors recommend that the
inflamed, fibrosed nail fold with a reduced vascularity
does not participate considerably in the nail and
cuticular regrowth. It should be noted, however, that en
bloc excision may lead to a postoperative lengthening
of the nail plate."JA subsequent study, compared the
results of en bloc excision of the PNF without nail plate
removal to that with nail plate removal and concomitant
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nail avulsion was found to produce a better surgical
outcome.”

Figure 11: Single-incision technique: for larger abscesses, number 11
or 15 blade is used to make an incision over the abscess allowing its
drainage

Swiss-roll technique

A modification of this technique may be used in CP,
wherein the nail bed is kept exposed for 7 days to facilitate
drainage of any purulent material. The advantages
include preservation of the nail plate and lack of a skin
defect which enables faster healing with good cosmetic
and functional results.*"!

Square flap technique

A recently introduced procedure involves the excision of
the fibrotic tissue without complete removal of PNF and
LNEFE. Oblique incisions of length (4-5mm) are made on
both sides of the PNF. Next, an incision is made parallel
to the epidermis, beneath the fibrosis, taking precautions
so as to avoid injury to the nail matrix. The square flap
thus created is lifted using forceps. The fibrotic tissue lying
underneath is removed while conserving the epidermis of the
PNEF. A similar incision on the LNF can be used to remove
lateral fibrosis, tilting the blade at a 45° angle. The square
flap is repositioned and surgical closure is done using simple
interrupted sutures [Figure 15A-F]. The epidermis of the
proximal and LNF can be conserved using this technique
[Figure 16]. However, it must be emphasized that the nail
fold skin quality is of utmost value in the success of this
technique.’®

Postoperative period

Cleaning with an antibiotic solution once a day,
application of a topical antibiotic and daily dressing
are recommended. Oral antibiotics are administered for
a period of 5-7 days and dressing may be continued
for 1-2 weeks until healthy granulation tissue is seen.[*”
Topical corticosteroid and/or antifungals may also be
prescribed.' Counseling regarding strict avoidance
of contact with irritant/allergens as is essential.”!
Complete healing is expected to occur in 2 weeks,
whereas the cuticle regrowth takes around 6 weeks
post-surgery.*¥

Figure 12: (A) Double-incision technique: when the abscess is large or entire eponychium is involved, incisions are made on both sides of the nail
fold, the nail fold is reflected, cavity is irrigated and a gauze is placed inside. (B) Swiss Roll technique for a run-around abscess. After the double
incision, the nail fold is reflected proximally over piece of gauze or nonadherent dressing and secured to the skin using two nonabsorbable stay sutures
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Table 11: Summary of Surgical techniques for chronic paronychia

Surgical technique Method Principle Advantage Disadvantage
1. Eponychial Removal of a crescent-shaped portion of the dorsal aspect of the ~ Exteriorizes  Prevents Prolonged healing
marsupialization® 7 PNF. the inflamed, subsequent time
Incision stretches from one LNF to the other and starts Imm away obstructed roughness of the  Retraction of the
from the distal margin of the eponychium extending around 6mm  nail matrix, nail plate PNF

proximally.

2. En bloc excision of
the proximal nail
fold”! other

Distal rim of the eponychium is not spared

3. Swiss roll

techniquet7 blade.

Nail fold is elevated and reflected proximally, rolled up like a Swiss-
roll over a piece of gauze or nonadherent dressing and secured to

the skin using two nonabsorbable stay sutures.

4. Square-flap

techniquel® nail fold.

Next an incision is made parallel to the epidermis and beneath the

fibrosis.

The fibrotic tissue lying underneath is removed while saving the

epidermis of the PNF.

The square flap is kept in place and surgical closure is done using

simple interrupted sutures.

allowing its

Easy to perform

Postoperative

Removal of a wedge-shaped crescent formed of the entire depth of
the PNF, with a width of 5-6mm, extending from one LNF to the

Incision is made on either side of the nail fold using a no.15 scalpel

Oblique incisions (4-5mm) are made on both sides of the proximal

increase of the
nail plate’s length.

drainage.
Distal rim of
eponychium is

spared

Exposes More likely to be  Prolonged healing
nail matrix, curative time

allowing Cosmetically more Retraction of the
drainage acceptable PNF

Preserving Better functional  Postoperative

the fibrosed ~ outcome increase of the
nail fold has  Easy to perform  nail plate’s length.
no added

advantage

Nail bed is Preservation of the Although this
exposed to nail plate technique

improves the
acute process, it
does not solve the

allow adequate Absence of a skin
drainage of defect which
any infectious Quick healing

material. Good cosmetic chronic fibrosis
and functional problem.
outcome.

Aids in Healing in 2 weeks Nail fold skin

removal of and cuticular quality is of vital

the fibrotic regrowth in 6 importance for

tissue without weeks the success

complete Good cosmetic Technique is

neither fast nor
easy to perform,
Requires a skilled
nail surgeon.

excision of and functional
PNF and LNF outcome.
Quick recovery
Lack of PNF
retraction
No increase in nail
plate length

LNF = lateral nail fold, PNF = proximal nail fold

Postoperative complications

Secondary infection, pain, wound dehiscence, suture
margin necrosis, hemorrhage, scarring, nail dystrophy,
and relapse have been reported.B”¢7 Other complications
include long recovery intervals and a postoperative
increase in the nail plate length due to PNF
retraction.[®®77 Avoidance of irritant contact, hygiene,
daily dressing, prevention of secondary infection can
help prevent these.

CoNcLusIoN

Paronychia refers to the inflammation of the tissue
which immediately surrounds the nail and can be acute
or chronic. AP is most commonly bacterial in origin
and presents as sudden onset redness, edema and pain
with/without the formation of a frank abscess, along
the LNF and/or PNF, commonly involving a single
digit. If diagnosed early, AP, with mild inflammation

and no abscess can be treated nonsurgically with warm
soaks 3-4 times daily, topical antibiotic with/without
a topical CS or a combination of these. Significant
erythema or an abscess, necessitates use of systemic
antibiotics. Surgical management in AP is reserved
for a well-formed abscess, failure to respond to
medical management, and/or extensive involvement.
No randomized controlled trials have compared the
various methods of drainage in AP and treatment
should therefore be tailored to the clinical situation and
skill of the physician.

CP presents with erythema, pain, and swelling involving
the perionychium of >6 weeks duration, and generally
involves multiple digits. Topical CS are considered the
first-line treatment, whereas tacrolimus and topical
antifungals are second line options. Surgical intervention
is reserved for cases persisting for greater than 6 months,
not responding to conservative measure. Various surgical
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approaches for CP such as marsupialization, en bloc
excision of PNF, Swiss-roll technique and square flap
technique aim at the removal of the fibrosed tissue
facilitating drainage.

N
t o & D
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Figure 13: Eponychial marsupialization: excision of a crescent-shaped
portion of the dorsal aspect of the proximal nail fold. The excision area
starts 1 mm away from the distal margin of the eponychium extending
around 6 mm proximally
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