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Abstract

Objective: This systematic review and meta-analysis aimed to evaluate the efficacy of surgical

management, specifically total and partial tonsillectomy, for Periodic Fever, Aphthous Stomati-

tis, Pharyngitis, and Cervical Adenitis (PFAPA) syndrome, focusing on symptom resolution and

recurrence reduction.

Data sources: A systematic search of MEDLINE, Scopus, and Cochrane databases identified ran-

domized controlled trials (RCTs) comparing surgical to non-surgical management in children with

PFAPA. Data extraction and quality assessment adhered to Cochrane guidelines and PRISMA pro-

tocols. Risk ratios (RR) and confidence intervals (CI) were calculated using random-effects

models.

Summary of findings: After the removal of duplicates, 31 studies were screened and 3 studies

were included. Pooled analysis revealed a 72% reduction in persistent symptoms following surgi-

cal interventions compared to non-surgical management (RR: 0.28, 95% CI: 0.12�0.68, I2 = 22%,

p = 0.005).

Conclusion: The findings confirm that surgical management, including total and partial tonsillec-

tomy, is an effective therapeutic option for PFAPA, with substantial benefits in symptom resolu-

tion and quality of life improvement. While surgery offers long-term benefits, its risks, and

broader immunological implications require careful consideration. The study underscores the

necessity for larger, multicenter trials to validate these findings across diverse populations and

optimize treatment strategies.
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Introduction

Periodic Fever, Aphthous Stomatitis, Pharyngitis, and Cervi-

cal Adenitis (PFAPA) syndrome is an idiopathic autoinflamma-

tory disorder characterized by recurrent episodes of fever

accompanied by pharyngitis, aphthous stomatitis, cervical

adenitis, and leukocytosis, with an incidence estimated at

2.3 - 2.6/10,000 children under 5 years in certain popula-

tions [1,2]. Typically, the syndrome presents in early child-

hood, with onset often occurring between the ages of 2 and

5 years. Between episodes, patients have completely asymp-

tomatic intervals, with normal growth and development

[2�4]. Despite its self-limiting nature, PFAPA significantly

impacts the quality of life for affected children and their

families due to the frequent and predictable episodes of

fever and associated symptoms. This cyclical burden can dis-

rupt normal activities and impose psychological and logisti-

cal stress on families, as documented in studies emphasizing

the profound family impact and diminished health-related

quality of life (QoL) during episodes [5,6]. The difficulty in

distinguishing episodes of PFAPA from bacterial tonsillitis

often results in the overuse of antibiotics in young children,

increasing the risk of adverse events, disrupting the micro-

biota, and contributing to antimicrobial resistance within

the community [7].

Although the etiology of PFAPA remains poorly under-

stood, emerging evidence suggests a multifactorial patho-

genesis, including a genetic predisposition and dysregulation

of innate immune responses. Recent findings have linked

PFAPA to genetic variants shared with other autoinflamma-

tory conditions, such as Behçet’s disease and recurrent aph-

thous ulcers, providing clues about their potential

underlying mechanisms [8�10]. Inflammatory markers typi-

cally normalize between episodes, underscoring the episodic

nature of the disease and its differentiation from infectious

etiologies [11].

Treatment options for PFAPA include corticosteroids,

which are effective in aborting individual episodes but may

increase recurrence frequency [1,3,12]. Other pharmacolog-

ical preventive approaches, such as cimetidine, montelukast

and colchicine, have been used to reduce the frequency and

severity of the episodes, but results have shown limited, if

any, efficacy [12�17].

Surgical interventions, particularly tonsillectomy, have

gained attention for their potential to provide a curative

solution. Observational studies as well as randomized con-

trolled trials (RCTs) results suggest that total or partial ton-

sillectomy can significantly reduce or resolve PFAPA

symptoms, with a reported efficacy of up to 90% in some

cohorts [18�26]. However, the risks of surgical complica-

tions, including bleeding and postoperative pain, as well as

the long-term immunological impact of these surgical inter-

ventions must be weighed against the benefits.

A Cochrane review, based on two small randomized con-

trolled trials, concluded that tonsillectomy has shown signif-

icant benefits in children with PFAPA syndrome, including

immediate and complete symptom resolution and reduced

frequency and severity of episodes. However, the evidence

was considered of moderate certainty due to limited sample

sizes and applicability concerns. According to the authors’

conclusions, parents must balance surgical risks against

medication alternatives, considering that PFAPA often

resolves spontaneously, and medications can mitigate epi-

sode severity [19].

This systematic review and meta-analysis aim to evaluate

the efficacy of surgical interventions for PFAPA syndrome,

specifically total and partial tonsillectomy, by analyzing ran-

domized controlled trials. The authors seek to determine the

impact of surgical treatment on symptom resolution, recur-

rence rates, and overall disease burden compared to non-sur-

gical management. By consolidating the latest RCT evidence,

this study provides a clearer understanding of the therapeutic

potential of surgery, aiding clinicians and caregivers in making

informed treatment decisions for children with PFAPA.

Material and methods

The review protocol was registered in the International Pro-

spective Register of Systematic Reviews (PROSPERO) under

the protocol CRD42024569470 on DATA. The systematic

review and meta-analysis were conducted and reported in

accordance with the guidelines outlined in the Cochrane

Handbook for Systematic Reviews of Interventions and the

Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) [27].

Eligibility criteria

The studies that met all the following eligibility criteria

were included in this meta-analysis: (1) population of chil-

dren with PFAPA at randomization; (2) intervention group

with surgical management; (3) control group with non-surgi-

cal management; (4) randomized trials. In addition, studies

were only included if there was a report of at least one out-

come of interest.

Search strategy and data extraction

The authors systematically searched MEDLINE, Scopus, and

Cochrane databases with each respective RCT filter accord-

ing to The Cochrane Handbook for Systematic Reviews of

Interventions until August 2024 with the following search

strategy: “PFAPA AND (tonsillectomy OR tonsillotomy OR

adenoidectomy)”. Two authors (G.C. and S.B.) indepen-

dently extracted the data following predefined search crite-

ria and quality assessment.

Outcomes

The outcome of interest was the proportion of patients with-

out symptoms of PFAPA after surgery or randomization.
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Quality assessment

The authors evaluated the quality of the RCTs using version 2

of the Cochrane risk-of-bias tool for randomized trials (RoB

2). This tool categorizes studies as having a high, low, or

unclear risk of bias across five domains: selection, perfor-

mance, detection, attrition, and reporting biases [28].

Statistical analysis

To compare effects for binary outcomes, the authors utilized

risk ratios (RR) with 95% confidence intervals (CI). Heteroge-

neity was assessed using I2 statistics, with P values less than

0.10 and I2 greater than 25% indicating significant heteroge-

neity. The authors employed the Mantel-Haenszel statistical

method and the random-effects analysis model via Review

Manager for the outcome of interest.

Results

Study selection and characteristics

As detailed in Figure 1, the initial search yielded 61 regis-

ters. After the removal of duplicate records, 31 studies were

screened. From these, three studies were included. A total

of 81 patients were evaluated from 3 RCTs, of whom 41

(50.6%) were in the surgery group, and 40 (49.4%) in the pla-

cebo group. Study characteristics are reported in Table 1.

Pooled analysis of all studies

Pooled analysis demonstrated a statistically significant

reduction in PFAPA symptom persistence after surgery. The

relative risk was 0.28 (95% CI: 0.12-0.68; I2 = 22%;

p = 0.005), indicating a 72% lower risk of persistent symp-

toms in the surgical group compared to the control group

(Figure 2).

Figure 1 PRISMA flow diagram of study screening and selection.
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Quality assessment

Individual RCTappraisal is reported in Figure 3.

Discussion

This meta-analysis, which included three RCTs involving 81

children with PFAPA, provides compelling evidence for the

efficacy of surgical interventions in reducing symptom per-

sistence. The pooled analysis demonstrated a 72% lower risk

of persistent symptoms in the surgical group compared to

the control group, highlighting the significant therapeutic

potential of tonsillectomy and related procedures.

The precise mechanisms underlying the observed efficacy

of surgical interventions remain unclear and may be attrib-

uted to the removal of a potential nidus of inflammation

within the tonsillar tissue, which is hypothesized to play a

central role in the pathogenesis of PFAPA [2]. Genetic studies

have also suggested that PFAPA is linked to dysregulated

immune responses, which could be mitigated by surgical

removal of lymphoid tissues [2,29].

Furthermore, the meta-analysis included evidence from

recent RCT that investigated the efficacy of newer surgical

techniques, such as partial tonsillectomy (tonsillotomy),

adding consistency to previous trial results. Although with

lower efficacy when compared to total tonsillectomy, tonsil-

lotomy has shown promise in reducing postoperative compli-

cations (faster recovery times and lower levels of

postoperative pain), making it an attractive alternative for

certain patient populations [22,26,30].

Interestingly, partial tonsillectomy may preserve some of

the immunological functions of the tonsillar tissue, potentially

offering a balance between symptom relief and maintaining

partial local immunity. This aspect is particularly relevant in

light of findings that total tonsillectomy may increase the risk

of viral infections, as observed during the Coronavirus disease

2019 pandemic [31]. This suggests that the immunological role

of the tonsils, particularly in pediatric patients, may provide

protective barriers against upper respiratory tract infections.

Future research is essential to understand the broader immu-

nological consequences and to optimize surgical approaches to

minimize adverse effects while maintaining the therapeutic

benefits. Ultimately, the choice between total or partial tonsil-

lectomy should be guided by patient-specific factors, including

the severity of symptoms, the risk of complications, and the

anticipated long-term benefits.

The findings of this meta-analysis, which included only

randomized clinical trials, are corroborated by the results of

several other observational, retrospective studies that also

found these surgical interventions associated with better

outcomes and reduced frequency, duration, and intensity of

postoperative episodes in PFAPA syndrome [22,23]. In addi-

tion to symptom resolution, surgical interventions appear to

also significantly improve QoL for both patients and their

families. Studies have shown that parents of children under-

going surgical treatment reported reduced stress and

improved overall family dynamics [32,33]. These improve-

ments, together with the potential reduction in the inappro-

priate use of antibiotics during episodes of PFAPA [7],

underscore the broader impact of effective management

beyond symptom relief.
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Although this study primarily focuses on the efficacy of

surgical interventions, it is important to consider how tonsil-

lectomy compares to pharmacological treatments such as

corticosteroids, colchicine, and cimetidine. Corticosteroids

are known to effectively abort individual episodes but may

increase recurrence rates. Colchicine and cimetidine have

been explored as potential preventive treatments, but their

efficacy remains inconsistent [12�17]. Compared to these

medical therapies, tonsillectomy offers a more definitive

resolution of symptoms, reducing the frequency of episodes

and improving quality of life.

While this meta-analysis demonstrates the efficacy of sur-

gical interventions for PFAPA, several limitations warrant

consideration. The small sample sizes and predominantly

European focus of the included studies restrict the gener-

alizability of the findings. The small sample size may impact

the statistical power of these findings and limit the ability to

detect potential differences in treatment outcomes.

Regional differences in healthcare access, genetic predispo-

sitions, and environmental factors could influence treat-

ment outcomes. Future research should aim to evaluate

surgical interventions in larger sample sizes and more

diverse populations to determine whether these factors

affect the effectiveness of tonsillectomy. Studies conducted

in non-European regions could provide valuable insights into

potential variations in patient responses to surgery. For

instance, the presence of certain MEFV autoinflammatory

gene variants has been associated with a higher frequency

of surgical failures [34], underscoring the need for geograph-

ically diverse trials. Moreover, factors such as age of onset,

specific symptom patterns, and coexisting conditions like

Familial Mediterranean Fever may influence individual

responses to tonsillectomy [35,36]. Despite these limita-

tions, the results presented in this meta-analysis are consis-

tent with other studies in diverse populations, such as the

Turkish cohort by Y{ld{z M et al.,[37] which reported a 95.4%

resolution rate of PFAPA cases following tonsillectomy/

adenoidectomy. Finally, the limited long-term follow-up

data in the included randomized controlled trials restricts

our understanding of the durability of surgical benefits and

the potential for late complications, such as recurrent infec-

tions or scarring [31,33]. Future research should prioritize

larger, multi-center trials with diverse populations and

extended follow-up periods to address these limitations.

A notable challenge in studying PFAPA is its underdiagno-

sis due to limited awareness and the absence of specific

diagnostic biomarkers. This gap not only hampers accurate

prevalence estimates but also restricts the feasibility of

large-scale trials. Future research should aim to identify

reliable biomarkers and to improve diagnosis and predict

treatment response. Elucidating these mechanisms will be

of paramount importance to pave the way to optimize surgi-

cal or even non-surgical therapeutic innovations.

Lastly, pediatricians and healthcare providers must bal-

ance the risks of surgery, including anesthesia-related com-

plications and potential postoperative bleeding, against its

Figure 2 Pooled analysis of the proportion of patients without symptoms of PFAPA after surgery or randomization compared to non-

surgical management.

Figure 3 Risk of bias assessment.
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benefits. Clear guidelines and shared decision-making with

families are crucial to optimizing outcomes and aligning

treatment strategies with patient and family priorities.

Conclusion

This meta-analysis underscores the efficacy of surgical inter-

ventions, particularly tonsillectomy, in reducing the persis-

tence of PFAPA symptoms. While the findings support the

role of surgery as a viable treatment option, further

research is needed to address the limitations of existing

studies, including small sample sizes, geographic con-

straints, and limited long-term data. Future investigations

should prioritize larger, multicenter trials and explore the

underlying mechanisms of PFAPA to optimize treatment

strategies and patient outcomes.

Funding

This study was not funded.

Conflicts of interest

The authors declare no conflicts of interest. All authors take

responsibility for all aspects of the reliability and freedom

from bias of the data presented and their discussed interpre-

tation.

Editor

R. Soibelmann Procianoy

References

1. Førsvoll J, Kristoffersen EK, Øymar K. Incidence, clinical char-

acteristics and outcome in Norwegian children with periodic

fever, aphthous stomatitis, pharyngitis and cervical adenitis

syndrome; a population-based study. Acta Paediatr.

2013;102:187�92.

2. Rydenman K, Fjeld H, H€atting J, Berg S, Fasth A, Wekell P. Epi-

demiology and clinical features of PFAPA: A retrospective cohort

study of 336 patients in western Sweden. Pediatr Rheumatol

Online J. 2022;15(20):82.

3. Hausmann J, Dedeoglu F, Broderick L. periodic fever, aphthous

stomatitis, pharyngitis, and adenitis syndrome and syndrome of

unexplained recurrent fevers in children and adults. J Allergy

Clin Immunol Pract. 2023;11:1676�87.

4. Wang A, Manthiram K, Dedeoglu F, Licameli GR. Periodic fever,

aphthous stomatitis, pharyngitis, and adenitis (PFAPA) syn-

drome: A review. World J Otorhinolaryngol Head Neck Surg.

2021;27(7):166�73.

5. Grimwood C, Kone-Paut I, Piram M, Rossi-Semerano L, Hentgen

V. Health-related quality of life in children with PFAPA syn-

drome. Orphanet J Rare Dis. 2018;9(13):132.

6. Sparud-Lundin C, Berg S, Fasth A, Karlsson A, Wekell P. From

uncertainty to gradually managing and awaiting recovery of a

periodic condition- a qualitative study of parents�experiences

of PFAPA syndrome. BMC Pediatr. 2019;8(19):99.

7. Rydenman K, Berg S, Karlsson-Bengtsson A, Fasth A, Wekell P.

Antibiotic prescriptions to children with periodic fever, aph-

thous stomatitis, pharyngitis and cervical adenitis. Acta Pae-

diatr Oslo Nor. 1992;113:1927�33. 2024.

8. Manthiram K, Nesbitt E, Morgan T, Edwards KM. Family history in

periodic fever, aphthous stomatitis, pharyngitis, adenitis

(PFAPA) syndrome. Pediatrics. 2016;138:e20154572.

9. Di Gioia SA, Bedoni N, von Scheven-Gête A, Vanoni F, Superti-

Furga A, Hofer M, et al. Analysis of the genetic basis of periodic

fever with aphthous stomatitis, pharyngitis, and cervical adeni-

tis (PFAPA) syndrome. Sci Rep. 2015;5(19):10200.

10. Manthiram K, Preite S, Dedeoglu F, Demir S, Ozen S, Edwards

KM, et al. Common genetic susceptibility loci link PFAPA syn-
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