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Abstract
Group A Streptococcus has been associated with a perianal infection. We conducted a systematic review of the literature on childhood
streptococcal perianitis in three databases: Excerpta Medica, National Library of Medicine, and Web of Science. The main purposes were
to document the clinical features, the tendency to recur, the association with an asymptomatic streptococcal throat carriage, the accuracy of
rapid streptococcal tests, and the mechanism possibly underlying the acquisition of this infection. More than 80% of cases are boys ≤7.0
years of age with defecation disorders, perianal pain, local itch, rectal bleeding, or fissure and a sharply demarcated perianal redness.
Perianitis is associated with a streptococcal tonsillopharyngitis in about every fifth case. The time to diagnosis is ≥3 weeks in 65% of cases.
Recurrences occur within 3½ months in about 20% of cases. An asymptomatic group A streptococcal throat carriage occurs in 63% of
cases. As compared with perianal Streptococcus A culture, the rapid streptococcal tests have a positive predictive value of 80% and a
negative predictive value of 96%. It is hypothesized that digital inoculation from nasopharynx to anus underlies perianitis. Many cases are
likely caused directly by children, who are throat and nasal carriers of Streptococcus A. Some cases might occur in children, who have
their bottoms wiped by caregivers with streptococcal tonsillopharyngitis or carriage of Streptococcus.
Conclusion: Perianitis is an infection with a distinctive presentation and a rather long time to diagnosis. There is a need for a
wider awareness of this condition among healthcare professionals.
What is Known:
• Group A Streptococcus may cause perianitis in childhood.
• Systemic antimicrobials (penicillin V, amoxycillin, or cefuroxime) are superior to topical treatment.
What is New:
• The clinical presentation is distinctive (defecation disorders, perianal pain, local itch, rectal bleeding, or fissure and a sharply demarcated perianal
redness).
• The time to diagnosis is usually ≥3 weeks. Recurrences occur in about 20% of cases.
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Introduction
First reported in 1966, perianal infection associated with
group A Streptococcus [1], for simplicity subsequently referred to as perianitis, is a pediatric disease that presents with
sharply demarcated redness, mostly associated with local
signs of inflammation [2].
A few months ago, we treated a child affected by perianitis
[3] and were impressed by the paucity of recent literature on
this condition. To efficiently integrate the existing information
on perianitis, we conducted a systematic review of the original
literature. The main purposes were to document the clinical
features (including the occurrence of immunologically mediated sequelae and the association with tonsillopharyngitis), the
prevalence, the seasonality, the tendency to recur, the association with an asymptomatic streptococcal throat carriage, the
accuracy of rapid streptococcal tests, and, finally, the acquisition and the transmission of the disease.

Methods
Search strategy
We followed [4] the 2020 guideline for reporting systematic
reviews. Databases searched were Web of Science, Library of
Medicine, and Excerpta Medica up to December 2020 without
language restriction. Search terms were “peri-anal cellulitis,”
“perianal cellulitis,” “peri-anal streptococcal cellulitis,”
“perianal streptococcal cellulitis,” “peri-anal dermatitis,”
“perianal dermatitis,” “peri-anal streptococcal dermatitis,”
“perianal streptococcal dermatitis,” “peri-anal streptococcal
disease,” “perianal streptococcal disease,” “peri-anal streptococcal infection,” “perianal streptococcal infection,” “streptococcal anitis,” “streptococcal peri-anitis,” “streptococcal
perianitis”. References listed within bibliographies of the retrieved records and personal files of the authors were also
considered for inclusion.
Two authors independently screened all identified titles
and abstracts in a nonblinded fashion. Upon recovery of candidate reports, full-text publications were reviewed for eligibility. During the entire process, uncertainties were resolved
through team discussions and consensus.

Eligibility criteria
We searched original reports published after 1965 that documented patients affected by a perianal streptococcal disease.
For the purpose of this study, we included individually

documented cases of perianitis in subjects 18 years or less of
age with a sharply demarcated redness extending 2–4 cm
around the anus (often with local signs of inflammation such
as superficial edema, infiltration, and tenderness), accompanied by a positive perianal bacteriological culture for group A
Streptococcus. Cases with clinical features consistent with the
diagnosis of streptococcal perianal infection but without a
bacteriological culture were excluded. Cases supported
uniquely by a positive rapid streptococcal test were also not
included. For each case, we recorded the following: demographics, symptoms, and findings including fever, anal pain,
anal itch, defecation disorders, rectal bleeding, anal fissures,
discharge, and associated vaginal, penile, or cutaneous (impetigo, scarlatiniform rash) involvement, time to diagnosis, i.e.,
duration of symptoms prior to diagnosis and bacteriological
studies. The possible occurrence of immunologically mediated sequelae such as acute rheumatic fever, acute glomerulonephritis, erythema nodosum, pediatric autoimmune neuropsychiatric disorder associated with group A streptococci,
poststreptococcal myalgia, and psoriasis was also addressed.
The accurateness in describing symptoms, physical findings,
and of sequelae was used to grade the completeness of
reporting as high or or low.
Reports analyzing the prevalence of the condition, its seasonality, the tendency to recur, the association with a streptococcal tonsillopharyngitis or an asymptomatic streptococcal
throat carriage, the accuracy of rapid streptococcal tests, and
the occurrence of community and familial outbreaks were also
included and analyzed.

Analysis - statistics
Categorical variables are presented as frequency (and percentage), continuous variables as median and interquartile range.
The two-tailed Mann-Whitney-Wilcoxon test was used for
statistics. P values <0.05 were considered significant.

Results
Search results
The literature search process is summarized in Fig. 1. For the
final analysis, we retained 63 reports [1, 3, 5–65] published
after 1965: 40 from Europe, 18 from North America, three
from Asia, and two from Australia. Forty-five reports were
published in English, nine in Spanish, three each in French
and German, two in Italian, and one in Portuguese.

Eur J Pediatr (2021) 180:1867–1874
Records identified
through search in the
Excerpta Medica
Database
(N=214)

Records identified
through search in the
National Library
Database
(N=81)

1869
Records identified
through search in
the Web of Science
Database
(N=133)

The reports detailing the 147 children do not unambiguously address the possible concurrent occurrence of perianitis
and tonsillopharyngitis. The latter issue was investigated in
two case series [33, 56] including 62 children affected by
perianitis. The mentioned reports found that 12 (19%) patients
presented simultaneously the clinical picture of a perianitis
and a Streptococcus-positive tonsillopharyngitis.

Records screened after duplicates removed (N=300)
Records excluded (N=211)
- Not pertaining (N=155)
- Not containing human cases (N=26)
- Not original cases (N=16)
- Abstracts (N=14)

Full-text assessed in detail for eligibility (N=89)
Records excluded (N=30)
- Narrative report (N=8)
- Pre-existing disease (N=3)
- No original or human cases (N=6)
- Not fullfilling inclusion criteria (N=13)
Secondary references (N=3)
Personal files (N=1)

Prevalence
Seven retrospective chart reviews addressed the infection rate.
Six articles, five from the USA [1, 3, 8, 33, 56] and one from
Spain [65], provided data allowing the estimation of the
perianitis rate per 10,000 patient encounters in a primary pediatric care setting. The mentioned value was found to be
highly variable: from 4.5 to 50, median 16 cases per 10,000
encounters (Table 2). The infection rate was relevantly higher,
480 per 10,000 encounters, in a Swiss University Pediatric
Emergency Department mostly caring for referred patients
[42].
Seasonality

Fig. 1 Perianal streptococcal disease in childhood. Flowchart of the
literature search process

Eight cases series including a total of 725 cases (from 19 to
157, median 105 cases per communication) investigated the
seasonality of perianitis in countries with a temperate climate
and found that the condition is most common during cold
months [33, 43, 53, 55–57, 59, 65].

Findings

Recurrences

Demographics, clinical features, association
with a tonsillopharyngitis

Three case series including 314 cases [53, 56, 65] found 60
(19%) recurrences 6 months or less after a first episode of
perianitis. About 90% of recurrences occurred within 3½
months [53]. Recurrences were also observed in 12 (38%)
out of the 31 cases published by Kokx [8]. In the latter report,
however, the time to recurrence was not specified.

Full-text articles included (N=63)

We found 47 articles [3, 6–17, 19, 21–23, 25–29, 31–36, 38,
39, 41, 44–52, 54, 58, 61–64] describing 147 individually
documented children affected by perianitis, as shown in
Table 1. Of note, more than 80% were male and 1.1 to 7.0
years of age. Boys (4.0 [3.0–5.1] years) and girls (4.0 [1.9–
5.2] years) did not significantly differ for age. Furthermore,
the time to diagnosis was ≥3 weeks in 65% of children. In
addition to the sharply demarcated redness around the anus,
the main presenting symptoms and signs were, in decreasing
order of frequency, defecation disorders, perianal pain, local
itch, rectal bleeding, fissure, and fever (Table 1). A concurrent
genital involvement (balanitis, N = 11; vulvovaginitis, N = 3)
was noted in slightly more than 10% of cases. Seventeen
(11%) immunologically mediated sequelae were detected in
the 147 children: 16 cases of psoriasis and one case of
poststreptococcal myalgia. No further immunologically mediated sequelae were observed. The accurateness in reporting
the cases was high in 102 and low in 45 cases.

Bacteriological studies
Association with an asymptomatic group A streptococcal
throat carriage The throat culture test for A Streptococcus
was performed in 66 children with perianitis [24, 33, 56] not
associated with the clinical features of tonsillopharyngitis and
was found to be positive in 41 (63%) of them.
Accuracy of rapid streptococcal perianal swab The accuracy
of rapid streptococcal tests was evaluated in three studies [43,
56, 57], which included 247 children with perianitis. As compared with the ordinary perianal Streptococcus A culture, the
rapid streptococcal test was found to have a positive predictive
value of 80% and a negative predictive value of 96%.
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Table 1 Demographics, history, and clinical features in 147 children
0.1 to 13 years of age affected by streptococcal perianitis. Continuous
data are presented as median and interquartile range, categorical data as
frequency and percentage
Demographics
Gender (males : female)
Age

119 (81%) : 28 (19%)

Years
≤1.0 years
1.1–7.0 years
≥7.1 years
Time to diagnosis
Weeks
≤2 weeks
3–5 weeks
≥6–10 weeks
Presenting symptoms
Perianal pain
Anal itch
Defecation disorders*
Rectal bleeding
Anal fissure
Discharge
Fever
Extended skin involvement

4.0 [3.0–5.1]
15 (10%)
118 (80%)
14 (9.5%)
5 [1–6]
51 (35%)
49 (34%)
46 (31%)
68 (46%)
67 (45%)
58 (39%)
27 (18%)
23 (15%)
16 (10%)
7 (4.7%)

Genital❖

16 (11%)
1 (0.6%)
0 (0.0%)

*Painful defecation (N = 44), constipation (N = 10), or fecal incontinence
(N = 4)
❖
◆

Balanitis (N = 13), vulvovaginitis (N = 3)
Guttate psoriasis (N = 15), plaque psoriasis (N = 1)

Table 2 Rate (cases per 10,000
patient encounters) of perianal
streptococcal disease in general
pediatric practice reported in the
literature

Author

In a rural Danish community, a cluster of perianitis was observed that was centered around a kindergarten. It concurrently affected 12 children (11 males and 1 female) aged from 3 to
12 years. All cases were caused by a single clone of group A
Streptococcus. It was assumed that the source of the outbreak
was a mother working in the kindergarten, who was an asymptomatic pharyngeal carrier of the mentioned Streptococcus
[40].
We also found 8 families with at least 2 siblings (3 siblings
in two families; 2 siblings in 6 families) concurrently affected
(Fig. 2) by a streptococcal perianitis (no information on the
number of unaffected siblings was available in seven families). Interestingly, a recent history of Streptococcus-positive
tonsillopharyngitis and symptoms of perianitis with a negative
streptococcal perianal swab were reported in one of the fathers
[5, 16, 18, 24, 33, 37].

Discussion

16 (11%)
3 (2%)
1 (0.6%)

Impetigo
Scarlatiniform rash
Immunologically mediated sequelae
Psoriasis◆
Poststreptococcal myalgia
Further sequelae

Community and family outbreaks

Country

Perianitis has also been referred to, in decreasing order of
frequency, as perianal streptococcal dermatitis, perianal streptococcal cellulitis, and perianal streptococcal infection. The
results of this systematic review of the literature may be recapitulated and discussed as follows.
Perianitis presents without signs consistent with a systemic
illness. The local features include a sharply demarcated
perianal redness accompanied by signs of local inflammation
such as superficial edema, infiltration, and tenderness. Further
features include defecation disorders, perianal pain, local itch,
rectal bleeding, and fissure. Concomitant balanitis or vulvovaginitis occurs in about 10% of cases. Finally, perianitis is
associated with a tonsillopharyngitis in about every fifth case.
Although perianitis may occur in adults [2], it is predominantly a disease of childhood. Pediatric cases occur before
puberty, with ages ranging from infancy to preteen years and
a strong predilection for males. We do not have an explanation
for the latter observation. The age distribution of perianitis

Period

Cases

Cases

(N)

(per 10,000 encounters)

Amren [1]
Kokx [8]

USA
USA

May 1964–Jul. 1965
Oct. 1985–Jun. 1986

10
31

4.6
46

Combs [30]
Mogielnicki [33]
Clegg [56]
Clegg [56]
Martínez Blanco [65]

USA
USA
USA
USA
Sain

Jan. 1990–Mar. 1990
Jan. 1997–Dec. 1997
Jul. 1999–Jun. 2002
Jan. 2007–Dec. 2012
Apr. 2011–Mar. 2019

2
23
56
101
95

16
50
4.4
4.8
33
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Hirschfeld [5]

Guppy [16]

Barzilai [24]

Streptococcal-Posive
Perianis

Hirschfeld [5]

Paradisi [18]

Mogielnicki [33]

Barzilai [24]

Lunghi [37]

Streptococcal-Negave Perianis and
Throat carriage of Streptococcus

Fig. 2 Familial cases of perianal streptococcal disease. Female (circle)
and male (square) subjects are given different symbols

mirrors that of streptococcal impetigo but markedly differs
from that of streptococcal tonsillopharyngitis, which is more
common in children 5 to 15 years of age [66]. Like
tonsillopharyngitis, perianitis peaks during winter months
with frequent recurrences in countries with a temperate climate [66].
The true incidence of perianitis is currently unknown.
Nonetheless, this analysis documents the relatively common
occurrence of this condition in general pediatric practice and
in pediatric emergency medicine.
Perianitis may trigger poststreptococcal myalgia and especially psoriasis, two recognized sequelae of group A streptococcal infections [67, 68]. No further immunologically mediated sequelae were observed.
Rapid streptococcal tests were found to have a positive
predictive value of 80% and a negative predictive value of
96%. These figures are almost identical to those already reported for streptococcal tonsillopharyngitis [69].
In healthy subjects [70], throat carriage of A Streptococcus
is frequent (especially in winter months). In contrast, anal,
vaginal, or penile carriage is very unusual [71, 72]. It is therefore tempting to speculate that Streptococcus swallowing and
especially digital inoculation from the nasopharynx to the anal
region underlie perianitis. Many cases of inoculation are likely

caused directly by children, who are throat and nasal carriers
of Streptococcus A. Preschoolers have their bottoms wiped by
caregivers. Caregivers affected by streptococcal
tonsillopharyngitis or carriers of A Streptococcus (and who
usually wash their hands after but not before wiping) have
therefore been imputed as a possible cause of inoculation [73].
The hypothesis of inoculation from the nasopharynx is further supported by the following data: (i) the seasonal distribution of perianitis and streptococcal tonsillopharyngitis is similar; (ii) perianitis is associated with a streptococcal
tonsillopharyngitis in every fifth case; (iii) the throat test for
A Streptococcus is positive in the majority of children with
perianitis; (iv) the perianal carrier rate of A streptococci is very
low, as previously stated, in healthy subjects [71, 72], but is
6% in children with streptococcal tonsillopharyngitis [74].
The literature also supports the notion of infection spread
within families or in daycare centers.
This review did not specifically address the treatment of
perianitis. Topical antimicrobial monotherapy, which has
been advocated, seems poorly effective, likely because
perianal dermatitis affects the deeper layers of the skin [2,
75]. Consequently, most authorities [2] suggest a systemic
treatment with either penicillin V or amoxycillin (with or
without additional topical therapy). More recently, a small
randomized study demonstrated that a 7-day treatment with
cefuroxime, a β-lactamase-resistant cephalosporin, might be
superior to a 10-day penicillin treatment [75]. The rationale
underlying the advantage of cefuroxime might be the copathogenicity of β-lactamase producing bacterial strains [75].
Perianal streptococcal disease is sometimes associated with
a balanitis or a vulvovaginitis. On the other hand,
Streptococcus A has also been associated with a balanitis or
a vulvovaginitis in the absence of a perianitis. It has been
therefore suggested to summarize perianitis, balanitis, and
vulvovaginitis caused by A Streptococcus under the inclusive
term perineal streptococcal disease [2].
The most relevant limitation of this analysis comes from
the small number of published articles on children affected by
perianitis, which were published over more than 50 years.
Finally, completeness in reporting cases was sometimes low.

Conclusion
Although perianitis is an infection with a distinctive presentation, it is often initially confused with conditions such as irritant or allergic dermatitis, pinworm infestation, and child
abuse. Misdiagnosing the condition may result in redundant
investigations and unnecessary management, which can cause
apprehension among caregivers and health professionals.
There is a need for a wider awareness of this condition.

1872

Eur J Pediatr (2021) 180:1867–1874

Availability of data and material Data are available upon reasonable
request at the corresponding author.
Code availability Not applicable.

5.

6.
Authors’ Contributions - MGB, SAGL, and GPM conceptualized and
designed the study, contributed to data interpretation, drafted the initial
manuscript, and revised the manuscript.
- RG and LMMJ collected data, carried out the initial analyses, contributed to data interpretation, drafted the initial manuscript, and revised
the manuscript.
- GB and EG critically reviewed the manuscript for important intellectual content.
- All authors approved the final manuscript as submitted and agree to
be accountable for all aspects of the work.

7.

8.
9.

10.
Funding Open Access funding provided by Università degli Studi di
Milano within the CRUI-CARE Agreement.

11.

Declarations
Ethics approval Not applicable (systematic review study).
Consent to participate Not applicable (systematic review study).

12.

13.

Consent for publication All authors gave their consent for publication.
No further consent is required.

14.

Conflict of interest The authors declare no competing interest.

15.

Research involving human participants and/or animals Not applicable
(review study).

16.

Open Access This article is licensed under a Creative Commons

Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were
made. The images or other third party material in this article are included
in the article's Creative Commons licence, unless indicated otherwise in a
credit line to the material. If material is not included in the article's
Creative Commons licence and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.

17.
18.

19.

20.

21.
22.

References
1.

2.

3.
4.

Amren DP, Anderson AS, Wannamaker LW (1966) Perianal cellulitis associated with group A streptococci. Am J Dis Child 112(6):
546–552. https://doi.org/10.1001/archpedi.1966.02090150090007
Herbst R (2003) Perineal streptococcal dermatitis/disease: recognition and management. Am J Clin Dermatol 4(8):555–560. https://
doi.org/10.2165/00128071-200304080-00005
Gualtieri R (2020) Perla pediatrica - uno streptococco doppio. Trib
Med Tic 85(7-8):104–105
Krupski TL, Dahm P, Fesperman SF, Schardt CM (2008) How to
perform a literature search. J Urol 179(4):1264–1270. https://doi.
org/10.1016/j.juro.2007.11.087

23.

24.

25.

26.

Hirschfeld AJ (1970 Nov) Two family outbreaks of perianal cellulitis associated with group A beta-hemolytic streptococci.
Pediatrics. 46(5):799–802
Spear RM, Rothbaum RJ, Keating JP, Blaufuss MC, Rosenblum JL
(1985) Perianal streptococcal cellulitis. J Pediatr 107(4):557–559.
https://doi.org/10.1016/S0022-3476(85)80019-6
Farmer G (1987) Perianal infection with group A streptococcus.
Arch Dis Child 62(11):1169–1170. https://doi.org/10.1136/adc.
62.11.1169
Kokx NP, Comstock JA, Facklam RR (1987 Nov) Streptococcal
perianal disease in children. Pediatrics. 80(5):659–663
Honig PJ (1988) Guttate psoriasis associated with perianal streptococcal disease. J Pediatr 113(6):1037–1039. https://doi.org/10.
1016/S0022-3476(88)80577-8
Marks VJ, Maksimak M (1988 Mar) Perianal streptococcal cellulitis. J Am Acad Dermatol 18(3):587–588. https://doi.org/10.1016/
S0190-9622(88)80298-6
Rehder PA, Eliezer ET, Lane AT (1988) Perianal cellulitis.
Cutaneous group A streptococcal disease. Arch Dermatol 124(5):
702–704. https://doi.org/10.1001/archderm.1988.
01670050046018
Duhra P, Ilchyshyn A (1990) Perianal streptococcal cellulitis with
penile involvement. Br J Dermatol 123(6):793–796. https://doi.org/
10.1111/j.1365-2133.1990.tb04199.x
Krol AL (1990) Perianal streptococcal dermatitis. Pediatr Dermatol
7(2):97–100. https://doi.org/10.1111/j.1525-1470.1990.tb00662.x
Goodyear HM, Knowles L, Harper JI (1991) Faecal incontinence
due to perianal cellulitis. Acta Paediatr Scand 80(11):1107–1108.
https://doi.org/10.1111/j.1651-2227.1991.tb11794.x
Medina S, Gómez MI, de Misa RF, Ledo A (1992) Perianal streptococcal cellulitis: treatment with topical mupirocin. Dermatology.
185(3):219. https://doi.org/10.1159/000247453
Guppy DH (1993) Perianal group A streptococcal infection. J
Paediatr Child Health 29(2):144–145. https://doi.org/10.1111/j.
1440-1754.1993.tb00468.x
Paradisi M, Cianchini G, Angelo C, Conti G, Puddu P (1994)
Dermatite streptococcica perianale. Minerva Pediatr 46(6):303–306
Paradisi M, Cianchini G, Angelo C, Conti G, Puddu P (1994)
Perianal streptococcal dermatitis: two familial cases. Cutis. 54(5):
341–342
Patrizi A, Costa AM, Fiorillo L, Neri I (1994) Perianal streptococcal
dermatitis associated with guttate psoriasis and/or balanoposthitis: a
study of five cases. Pediatr Dermatol 11(2):168–171. https://doi.
org/10.1111/j.1525-1470.1994.tb00574.x
Wright JE, Butt HL (1994) Perianal infection with beta haemolytic
streptococcus. Arch Dis Child 70(2):145–146. https://doi.org/10.
1136/adc.70.2.145
García Puga JM, García MA (1996) Enfermedad perianal
estreptocócica. An Esp Pediatr 45:647–648
Berlin SC, Morrison SC, Myers MT, Sivit CJ, Weinert DM (1997)
Pediatric case of the day. Streptococcal myositis and perianal cellulitis. AJR Am J Roentgenol 169(1):303–306-307. https://doi.org/
10.2214/ajr.169.1.9207558
Bugatti L, Filosa G, Ciattaglia G (1998) Perianal dermatitis in a
child: perianal streptococcal dermatitis (PSD). Arch Dermatol
134(9):1147–1150. https://doi.org/10.1001/archderm.134.9.1145-c
Barzilai A, Choen HA (1998) Isolation of group A streptococci
from children with perianal cellulitis and from their siblings.
Pediatr Infect Dis J 17(4):358–360. https://doi.org/10.1097/
00006454-199804000-00024
de Arriba Méndez JJ, Ríos Laorden J, Solís García del Pozo J
(1998) Inconti nenci a fecal por enfermedad p erianal
estreptocócica. An Esp Pediatr 49(6):653–654
Roos K, Lind L, Holm SE, Grahn-Håkansson E (1999) Perianal
streptococcal dermatitis. The possible protective role of alphastreptococci against spread and recurrence of group A streptococcal

Eur J Pediatr (2021) 180:1867–1874

27.

28.
29.
30.
31.

32.

33.

34.

35.

36.

37.
38.

39.

40.

41.

42.

43.

44.

45.
46.

throat infection. Scand J Prim Health Care 17(1):46–48. https://doi.
org/10.1080/028134399750002890
Vélez A, Moreno JC (1999) Febrile perianal streptococcal dermatitis. Pediatr Dermatol 16(1):23–24. https://doi.org/10.1046/j.15251470.1999.99006.x
Balasubramanian S, Padmasani LN, Mouli NC (2000) Perianal
streptococcal dermatitis. Indian Pediatr 37(4):433–435
Brilliant LC (2000) Perianal streptococcal dermatitis. Am Fam
Physician 61(2):391–293 397
Combs JT (2000) Perianal streptococcal disease. Clin Pediatr
(Phila) 39(8):500. https://doi.org/10.1177/000992280003900814
Heidelberger A, Cremer H, Ring J, Abeck D (2000) Perianale
streptogene Dermatitis. Hautarzt. 51(2):86–89. https://doi.org/10.
1007/s001050050018
Herbst RA, Hoch O, Kapp A, Weiss J (2000) Guttate psoriasis
triggered by perianal streptococcal dermatitis in a four-year-old
boy. J Am Acad Dermatol 42(5 Pt 2):885–887. https://doi.org/10.
1016/S0190-9622(00)90263-9
Mogielnicki NP, Schwartzman JD, Elliott JA (2000) Perineal group
A streptococcal disease in a pediatric practice. Pediatrics. 106(2 Pt
1):276–281. https://doi.org/10.1542/peds.106.2.276
Nowicki MJ, Bishop PR, Parker PH (2000) Digital desquamation a new finding in perianal streptococcal dermatitis. Clin Pediatr
(Phila) 39(4):237–239. https://doi.org/10.1177/
000992280003900408
Peltola H (2000) Images in clinical medicine. Bacterial perianal
dermatitis. N Engl J Med 342(25):1877. https://doi.org/10.1056/
NEJM200006223422505
Souillet AL, Truchot F, Jullien D, Dumas V, Faure M, Floret D, Claudy
A (2000) Anite périanale streptococcique. Arch Pédiatr 7(11):1194–
1196. https://doi.org/10.1016/S0929-693X(00)00129-9
Lunghi F, Finzi M, Frati C (2001) Two familial cases of perianal
streptococcal dermatitis. Cutis. 68(3):183–184
Redondo Mateo J, Carrero González PA, Sierra PE (2002)
Dermatitis estreptocócica perianal. Actas Dermosifiliogr 93(4):
243–246. https://doi.org/10.1016/S0001-7310(02)76565-4
Romano I, Venturi C, Bassissi P (2002) Perianal streptococcal dermatitis and guttate psoriasis. Case report. Eur J Pediatr Dermatol
12(2):93–96
Petersen JP, Kaltoft MS, Misfeldt JC, Schumacher H, Schønheyder
HC (2003) Community outbreak of perianal group A streptococcal
infection in Denmark. Pediatr Infect Dis J 22(2):105–109. https://
doi.org/10.1097/00006454-200302000-00002
Fernández Gómez E, Ramos Díaz JC, Cañuelo Ruiz O, Romero
Narbona F, Pérez SC (2005) Perianal streptococcal dermatitis. Rev
Pediatr Aten Primaria. 7:203–208
Landolt M, Heininger U (2005) Prävalenz der streptogenen
perianalen Dermatitis bei Kindern und Jugendlichen. Praxis (Bern
1994) 94(38):1467–1471. https://doi.org/10.1024/0369-8394.94.
38.1467
Echeverría Fernández M, López-Menchero Oliva JC, Marañón
Pardillo R, Míguez Navarro C, Sánchez Sánchez C, Vázquez LP
(2006) Aislamiento de estreptococo betahemolítico del grupo A en
niños con dermatitis perianal. An Pediatr (Barc) 64(2):153–157.
https://doi.org/10.1157/13084175
Alcalá-Minagorre PJ, Sánchez-Bautista A, López-Perezagua MM
(2007) Dermatitis perianal estreptocócica. Acta Pediatr Esp 65(3):
142–143
Sheth S, Schechtman AD (2007) Itchy perianal erythema. J Fam
Pract 56(12):1025–1027
Ulger Z, Gelenava T, Kosay Y, Darcan S (2007) Acute guttate
psoriasis associated with streptococcal perianal dermatitis. Clin
Pediatr (Phila) 46(1):70–72. https://doi.org/10.1177/
1084713806297157

1873
47.

48.

49.

50.

51.
52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Greisser J, Niederer-Loher A, Kernland LK (2008) Perianale
Rötung beim Kind - Gruppe-A-Streptokokken? Praxis (Bern
1994) 97(3):143–145. https://doi.org/10.1024/1661-8157.97.3.143
Shouval DS, Schurr D, Nussinovitch M (2008) Presentation of
perianal group A streptococcal infection as irritability among children. Pediatr Dermatol 25(5):568–570. https://doi.org/10.1111/j.
1525-1470.2008.00737.x
Sousa C, Araújo I, Leitão AM (2008) Dermatite estreptocócica
perianal - a propósito de dois casos clínicos. Birth Growth Med J
17(3):139–141
Ledoux M, Chazerain V, Saiag P, Mahé E (2009) Anite
streptococcique et psoriasis en gouttes. Ann Dermatol Venereol
136(1):37–41. https://doi.org/10.1016/j.annder.2008.06.013
Lehman R, Pinder S (2009) Streptococcal perianal infection in children. BMJ. 338:b1517. https://doi.org/10.1136/bmj.b1517
Rasi A, Pour-Heidari N (2009) Association between plaque-type
psoriasis and perianal streptococcal cellulitis and review of the literature. Arch Iran Med 12(6):591–594
Olson D, Edmonson MB (2011) Outcomes in children treated for
perineal group A beta-hemolytic streptococcal dermatitis. Pediatr
Infect Dis J 30(11):933–936. https://doi.org/10.1097/INF.
0b013e318228492a
Block SL (2013) Perianal dermatitis: much more than just a diaper
rash. Pediatr Ann 42(1):12–14. https://doi.org/10.3928/0090448120121221-05
Koskas M, Levy C, Romain O, Schlemmer C, Béchet S, Bonacorsi
S, Bidet P, Cohen R (2014) Infections périnéales à streptocoque du
groupe A chez l’enfant. Arch Pédiatr 21(Suppl 2):S97–S100.
https://doi.org/10.1016/S0929-693X(14)72269-9
Clegg HW, Giftos PM, Anderson WE, Kaplan EL, Johnson DR
(2015) Clinical perineal streptococcal infection in children: epidemiologic features, low symptomatic recurrence rate after treatment,
and risk factors for recurrence. J Pediatr 167(3):687–693.e1-e2.
https://doi.org/10.1016/j.jpeds.2015.05.034
Cohen R, Levy C, Bonacorsi S, Wollner A, Koskas M, Jung C,
Béchet S, Chalumeau M, Cohen J, Bidet P (2015) Diagnostic accuracy of clinical symptoms and rapid diagnostic test in group A
streptococcal perianal infections in children. Clin Infect Dis 60(2):
267–270. https://doi.org/10.1093/cid/ciu794
García Osés I (2015) Martínez de Zabarte Fernández JM, Puig
García C, Arnal Alonso JM. Pensando en la dermatitis perianal.
Rev Pediatr Aten Primaria. 17:51–55. https://doi.org/10.4321/
S1139-76322015000100012
Šterbenc A, Seme K, Lah LL, Točkova O, Kamhi Trop T, ŠventKučina N, Pirš M (2016) Microbiological characteristics of perianal
streptococcal dermatitis: a retrospective study of 105 patients in a
10-year period. Acta Dermatovenerol Alp Pannonica Adriat 25(4):
73–76. https://doi.org/10.15570/actaapa.2016.21
Garritsen FM, Kraag DE, de Graaf M (2017) Guttate psoriasis
triggered by perianal streptococcal infection. Clin Exp Dermatol
42(5):536–538. https://doi.org/10.1111/ced.13129
Zhang C, Haber RM (2017) The ABCs of Perineal streptococcal
dermatitis. J Cutan Med Surg 21(2):102–107. https://doi.org/10.
1177/1203475416670369
Cemeli Cano M, Beltrán García S, Cemeli Cano M, Beltrán García
S (2019) Psoriasis guttata asociada a dermatitis perianal
estreptocócica. Rev Pediatr Aten Primaria. 21(8):41–43
Palha MJ, Limão S, Santos MC, Cunha F (2019) Perianal streptococcal dermatitis. Pediatr Neonatol 60(6):691–692. https://doi.org/
10.1016/j.pedneo.2019.04.001
Torres-Narbona M, Morillas Escobar MDC (2019) Mariscal de
Gante Sánchez L. Dermatitis perianal y test de diagnóstico rápido.
Aten Primaria 51(6):380–381. https://doi.org/10.1016/j.aprim.
2018.06.008

1874
65.

66.

67.

68.

69.

70.

Eur J Pediatr (2021) 180:1867–1874
Martínez Blanco J, Míguez Martín L, Valverde PN (2020)
Dermatitis perianal estreptocócica: estudio clínico-epidemiológico
de 95 episodios. Rev Pediatr Aten Primaria 22:131–138
Dietrich ML, Steele RW (2018) Group A streptococcus. Pediatr
Rev 39(8):379–391. https://doi.org/10.1542/pir.2017-0207
(Erratum in: Pediatr Rev. 2018;39(9):478)
Bomers MK, van Doorn-Schepens MLM, van der Valk P, Peters
EJG (2019) Poststreptococcal myalgia and myositis. Ann Intern
Med 170(12):901–904. https://doi.org/10.7326/L18-0589
Megna M, Napolitano M, Balato A, Scalvenzi M, Cirillo T, Gallo
L, Ayala F, Balato N (2015) Psoriasis in children: a review. Curr
Pediatr Rev 11(1):10–26. https://doi.org/10.2174/
1573400511666150504125456
Ganti L, Ballinger BL (2018) How accurate is rapid antigen testing
for group a streptococcus in children with pharyngitis? Ann Emerg
Med 71(4):523–524. https://doi.org/10.1016/j.annemergmed.2017.
07.018
DeMuri GP, Wald ER (2014) The group A streptococcal carrier
state reviewed: still an enigma. J Pediatric Infect Dis Soc 3(4):
336–342. https://doi.org/10.1093/jpids/piu030

71.

Schoenknecht FD, Batjer JD, Sherris JC (1969) Anal streptococci.
N Engl J Med 281(4):220
72. Heller RH, Joseph JM, Davis HJ (1969) Vulvovaginitis in the
premenarcheal child. J Pediatr 74(3):370–377. https://doi.org/10.
1016/s0022-3476(69)80193-9
73. Seidman D (2001) Perineal Group A streptococcus. Pediatrics.
108(3):820–8820. https://doi.org/10.1542/peds.108.3.820b
74. Asnes RS, Vail D, Grebin B, Sprunt K (1973) Anal carrier rate of
group A beta-hemolytic streptococci in children with streptococcal
pharyngitis. Pediatrics. 52(3):439–441
75. Meury SN, Erb T, Schaad UB, Heininger U (2008) Randomized,
comparative efficacy trial of oral penicillin versus cefuroxime for
perianal streptococcal dermatitis in children. J Pediatr 153(6):799–
802. https://doi.org/10.1016/j.jpeds.2008.06.035
Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

