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1. Introduction  

Breast cancer is the most frequently diagnosed malignancy, 

predominantly affecting women worldwide, constituting 

11.7% of all cancers. Approximately 2,261,419 new cases 

were diagnosed in 2020, with an estimated number of cases 

reaching 4,074,871 by 2024, as reported by the International 

Agency for Research on Cancer [1].  

  While advancements in screening and treatment options 

have contributed to a decline in breast cancer mortality, it is 

noteworthy that 25–30% of patients still experience disease 

recurrence during their follow-up period, significantly 

impacting prognosis, especially if detected at an advanced 

stage [2]. Consequently, the timely identification and 

accurate staging of recurrence are crucial for achieving 

optimal therapeutic management in breast cancer cases. 

This, however, remains a challenge that necessitates a 

comprehensive diagnostic workup. 

  For years now, recurrence staging has been the additive 

value of the computed tomography scan (CT). Nevertheless, 

recent studies have demonstrated the increasing significance 

of 18F-fluorodeoxyglucose positron emission tomography 

coupled with computed tomography (FDG PET/CT) in 

identifying breast cancer recurrence [3], outperforming CI. 

  In this study, we described the experience of The 

Department of Nuclear Medicine of Habib Bourguiba 

University Hospital of Sfax, Tunisia, regarding the 
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of recurrent breast cancer by FDG PET/CT and its 

contribution in the establishment of precise metastatic lesion 

mapping when compared to CI. 

2. Material and methods 

We conducted a retrospective study of cases with suspected 

breast cancer recurrence collected from the files of Nuclear 

Medicine Department of Habib Bourguiba University 

Hospital of Sfax (Tunisia) from January 2022 to July 2023. 

  Cancer recurrence was described as the reappearance of 

the disease after a period of undetectable disease. 

Recurrence was suspected based either on clinical signs, 

morphological arguments on CI or by detecting an elevation 

of TMs. All patients had undergone thoraco-abdomino-

pelvic CT scan prior to FDG PET/CT interpreted initially by 

at least two medical radiology specialists. We then 

compared our results to those of CT scans and eventually to 

the outcomes in patients’ follow-up. Sensitivity, specificity, 

negative predictive value and positive predictive value were 

thus determined.  

  The inclusion criteria were as follows: all patients had a 

history of histopathologically proven and treated breast 

cancer, patients with confirmed recurrence or highly 

suspected one in order to realize a precise mapping of 

metastatic lesions and finally, patients with complete files. 

Exclusion criteria were patients who received chemotherapy 

in less than one month, who had breast cancer with low SBR 

score and whose files were incomplete. 
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Statistical analysis 

  This is a descriptive study. The data were analyzed 

using Social Science Statistical Software Package (SPSS) 

version 22. Compared to the results of CI, FDG PET/CT is 

a diagnostic test to be estimated by determining its 

sensitivity, specificity, negative predictive value (NPV) 

and positive predictive value (PPV). 

3. Results 

Throughout our study period, a total of 43 cases of 

suspected recurrence of breast cancer were recorded. 

However, only 26 met our inclusion criteria and were thus 

selected to be included in this descriptive study. The 

remaining 17 cases were excluded for the following 

reasons: one recently underwent chemotherapy, eight did 

not undergo a recent thoraco-abdomino-pelvic scan and 

eight had incomplete files especially histopathological 

reports. The median age of patients was 48.5 years (37-72 

years). A family history of breast cancer was documented 

in only 38% of the patients.  

  The majority presented initially with invasive ductal 

carcinoma except in three patients: two patients had lobular 

invasive carcinoma and one patient had a mixed histologic 

type ductal and lobular carcinoma. For the SBR grade, 57% 

of carcinomas were SBR II and the remaining were SBR 

III. Recurrence during follow-up was suspected on the 

basis of clinical arguments in 30.8% of the cases, on 

morphological suspicious lesions in 46.2%, on positive 

bone scan 7.7%, on elevated TMs in 3.8% and all of the 

above arguments in the rest 11.5% of the cases. 

  PET/CT was indicated mainly in the case of equivocal 

lesions on CT (57.7%), in 23.1% of the cases as a whole-

body workup of a known recurrence to determine whether 

or not it is isolated and in the rest 15.4% patients as a tool 

for recurrence diagnosis suspected on elevated TMs but 

with negative CT results. 

PET results 

PET/CT has shown recurrence in 73.1% of patients 

affecting: bone (n=11), lung (n=3), liver (n=1), axillary 

homo-lateral lymph nodes (n=11), distant lymph nodes 

(n=5) and other Out of the patients with equivocal lesions on 

CT, PET/CT proved effective in ruling out metastatic lesions 

in 53.34%. Among these cases, 37.5% comprised 

pulmonary nodal equivocal lesions, 25% were suggestive of 

distant lymph node involvement, 12.5% were indicative of 

nonspecific bone lesions, 12.5% exhibited nonspecific 

suspicious pericardial thickening, and 12.5% presented a 

contentious contralateral mammary glandular nodule. 

  It has also effectively confirmed metastasis in 33.34% of 

these patients; 60% of them were bone metastasis, 20% of 

them were pulmonary cancerous lesions and the 20% 

pericardial metastasis. For the rest 13.32%; PET has failed 

to detect cancerous spreading to the bone in one case and to 

the lung in one other case. 

  Of the PET exams conducted as a whole-body workup 

for a known recurrence (23.1%), PET demonstrated 

superiority over CT in 50% of these cases. Among them, 

66.67% were related to bone metastasis and in one patient, 

PET aided in the detection of local recurrence, in addition to 

identifying bone, liver, and distant lymph node involvement, 

none of which were detected on CT. PET did not detect 

additional metastatic sites and its results were concordant to 

those of CT in 33.34% of these cases. In the rest 16.66%, 

PET helped infirm distant lymph node involvement without 

detecting additional lesions other than those already 

detected by CT. 

  In the portion of patients addressed to our department in 

order to diagnose recurrence suspected on the basis of the 

elevation of TMs, with negative CT results, PET actually 

helped detecting recurrence in all of those patients; sites of 

recurrence were mainly osseous, axillary and distant lymph 

nodes. In the light of our study results, the sensitivity, 

specificity, PPV and PNV of FDG PET/CT were 88.23%, 

100%, 100% and 81.81%, respectively. 

4. Discussion 

Breast cancer mortality has witnessed a decline due to 

advancements in screening methods and treatment diversity. 

However, a recurrence rate of approximately 25–30% of 

disease recurrence is still recorded, thus worsening the 

prognosis [2,4]. Treatment strategy depends on metastatic 

sites, so a precise mapping of metastatic lesions is 

fundamental. 

  In many studies, it has been demonstrated that PET/CT 

is highly effective in detecting recurrence [5-11]. In a meta-

analysis comprising 26 studies and 1752 subjects, Xiao et al. 

reported a combined sensitivity of 90% and specificity of 

81% for the detection of recurrent breast cancer using 

PET/CT [12]. Across various studies, the sensitivity of FDG 

PET/CT ranges from 81 to 100%, specificity from 52 to 

100%, and diagnostic accuracy from 60 to 96%. Notably, 

Vogsen et al. found an accuracy of 91% in their recent study 

[13]. 

  These findings align with the results of our study, in 

which FDG PET/CT has shown sensitivity of 88.23% and 

specificity of 100%, with no known false positive and few 

false negative. These false negatives consisted of cases of 

suspected non-specific small infra-centimetric lung nodules, 

in which FDG uptake was insignificant or even absent 

(Fig.1). Subsequent follow-up revealed an increase in the 

size of these lesions, and the diagnosis of cancerous lung 

spreading was then admitted. It is well recognized that the 

partial volume effect phenomenon affects the quantitative 

measurement of FDG uptake, particularly in the case of 

small lesions [14]. This explains well why metastatic lesions 

from high-grade neoplasia did not exhibit intense FDG 

uptake (Fig.2). 

  Other false negative were cases with osteocondensing 

lesions, suspected to be bone site of breast cancer recurrence 

on CI (Fig.2). Subsequent bone scans revealed increased 

uptake, confirming their metastatic nature. However, it has 

been demonstrated that FDG PET/CT is superior to bone 

scans in the detection of osteolytic skeletal metastases in 

patients with breast cancer. The bone scan was noted to 

outperform PET in the identification of osteoblastic 

metastatic lesions, primarily due to their typically lower 

metabolic activity, making them often undetectable by PET  
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[15]. This may be linked to the relatively acellular nature of 

these lesions. Consequently, the extent of 18F-FDG uptake 

could be influenced by the reduced volume of viable tumor 

tissue within the lesion (16). Furthermore, many studies 

have shown that FDG PET/CT surpasses conventional 

imaging [17]. A recent study, that included 100 women, 

prospectively evaluated the accuracy of FDG PET/CT, 

contrast-enhanced CT, and bone scans, in diagnosing breast 

cancer recurrence. FDG PET/CT exhibited superior 

diagnostic accuracy compared to contrast-enhanced CT 

alone or a combination of contrast-enhanced CT and bone 

scan, notably, there were no reported false negatives, and the 

incidence of false positives was lower in comparison to the 

alternative imaging techniques [18].   

 

 

Fig.1. A 67 year-old woman with a history of bilateral ductal carcinoma, who was referred for PET/CT because of suspected recurrence 

of the disease based on the detection of litigious lung nodules on CT. TMs were slightly elevated. PET/CT showed no FDG uptake in 

these lesions, because of their small size. 
 

 
Fig.2. A 57-year-old female with a history of left mammary ductal carcinoma is currently under suspicion of recurrence based on clinical 

loco-regional evidence, notably the presence of an inflammatory left parasternal nodule. PET has failed to diagnose osseous extension of 

the cancerous disease. Bone scan has shown afterwards an increased Tc-MDP uptake in the sternum. 
 

 
 

Fig.3. A 38 year-old woman with history of treated mammary ductal carcinoma, was  addressed for a whole body workup by PET for a 

known loco-regional recurrence of her disease. PET showed osseous involvement that was not detected on CI. 



N. Benfkih et al. / Biomedicine & Healthcare Research 2024 January;2:29-34 
 

 

31 

 

 

Fig.4. PET helped highlight muscular and sub-cutaneous metastatic involvement. Those lesions were equivocal on CI. 
 

 
 

 

 

 Moreover, PET/CT has demonstrated efficacy in 

identifying distant metastases and highlighting loco-

regional recurrence, particularly in areas such as the chest 

wall, axillary region, and extra-axillary lymph nodes. 

Additionally, PET imaging can aid in distinguishing 

radiation plexitis from loco-regional recurrence [19]. Many 

study findings indicate that PET/CT demonstrates superior 

effectiveness compared to CT or even MRI in the 

identification of lymph node recurrences [20,21]. 

 In our population, PET CT has shown its additive value 

compared to CT, especially in diagnosing locoregional 

recurrence, lymph node involvement and osseous metastasis 

(Fig.3) and even in the detection of muscular and sub-

cutaneous involvement (Fig.4), yet our study suffers from 

several limitations, among which the limited number of 

cases an its retrospective character. 

 Moreover, in cases where breast cancer recurrence is 

documented or suspected through conventional imaging, 

PET/CT plays a pivotal role in determining whether the 

recurrence is isolated and in confirming the suspicious 

nature of the lesion. Consequently, conducting FDG 

PET/CT for the assessment of a documented recurrence 

significantly impacts patient management, leading to change 

of treatment approach in almost half of the cases [22-24], 

and when compared to conventional imaging methods, 

PET/CT provides superior prognostic stratification by  

 
 

distinguishing patients with isolated locoregional recurrence 

from those with distant metastases [7,10]. 

  In conclusion, FDG PET/CT emerges as a valuable 

imaging tool for detecting recurrence in breast cancer. Its 

effectiveness surpasses that of conventional imaging 

methods in identifying both locoregional and distant 

recurrence in patients with recurrent breast cancer, 

regardless of whether suspicion arises from clinical 

examination, traditional imaging, or elevated tumor markers 

(CA 15.3 or CEA). Furthermore, PET/CT serves as a robust 

imaging modality for conducting a thorough whole-body 

assessment in confirmed recurrence cases, aiding in the 

determination of whether the recurrence is isolated or not.  

Funding  

None. 

Conflict of Interest Disclosures  

All authors declare that they have no conflict of interest. 

Authors’ contributions 

Study concept and design were done by NB and FC. Data were  



N. Benfkih et al. / Biomedicine & Healthcare Research 2024 January;2:29-34 
 

 

32 

 

acquired by NB and FC. The data were analyzed and interpreted by 

NB, FC, TB, IJ and KC. Drafting of the manuscript was done by 

KC and FG. All authors read and approved the final manuscript. 

References  

[1]      Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram 

I, Jemal A, et al. Global Cancer Statistics 2020: 

GLOBOCAN estimates of incidence and mortality 

worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 

2021;71(3):209-49. https://doi.org/10.3322caac. 21660  

[2] Courtney D, Davey MG, Moloney BM, Barry MK, Sweeney 

K, McLaughlin RP, et al. Breast cancer recurrence: factors 

impacting occurrence and survival. Ir J Med Sci. 

2022;191(6):2501‑10. https://doi.org/10.1007/s11845-022-

02926-x  

[3] Isasi CR, Moadel RM, Blaufox MD. A meta-analysis of 

FDG-PET for the evaluation of breast cancer recurrence and 

metastases. Breast Cancer Res Treat. 2005;90(2):105‑12. 

https://doi.org/10.1007/ s10549-004-3291-7  

[4] Paydary K, Seraj SM, Zadeh MZ, Emamzadehfard S, 

Shamchi SP, Gholami S, et al. the evolving role of FDG-

PET/CT in the diagnosis, staging, and treatment of breast 

cancer. Mol Imaging Biol. 2019;21(1):1‑10. 

https://doi.org/10.1007/s11307-018-1181-3  

[5] Champion L, Brain E, Giraudet A, Le Stanc E, Wartski M, 

Edeline V, et al. Breast cancer recurrence diagnosis 

suspected on tumor marker rising: Value of whole‐body 

18FDG‐PET/CT imaging and impact on patient 

management. Cancer. 2011;117(8):1621‑9. https://doi.org/ 

10.1002/cncr.25727  

[6] Grassetto G, Fornasiero A, Otello D, Bonciarelli G, Rossi E, 

Nashimben O, et al. 18F-FDG-PET/CT in patients with 

breast cancer and rising Ca 15-3 with negative conventional 

imaging: A multicentre study. Eur J Radiol. 

2011;80(3):828‑33.  

https://doi.org/10.1016/j.ejrad.2010.04.029  

[7] Di Gioia D, Stieber P, Schmidt GP, Nagel D, Heinemann V, 

Baur-Melnyk A. Early detection of metastatic disease in 

asymptomatic breast cancer patients with whole-body 

imaging and defined tumour marker increase. Br J Cancer. 

2015;112(5):809‑18. https://doi.org/10.1038/bjc.2015.8  

[8] Chang HT, Hu C, Chiu YL, Peng NJ, Liu RS. Role of 2-[18F] 

Fluoro-2-deoxy-D-glucose-positron emission tomography/ 

computed tomography in the post-therapy surveillance of 

breast cancer. PLoS ONE. 2014;9(12): e115127. 

https://doi.org/10.1371/journal.pone.0115127 

[9] Aukema TS, Rutgers EJTh, Vogel WV, Teertstra HJ, 

Oldenburg HS, Vrancken Peeters MTFD, et al. role of FDG 

PET/CT in patients with locoregional breast cancer 

recurrence: A comparison to conventional imaging 

techniques. Eur J Surg Oncol 2010;36(4):387‑92. 

https://doi.org/10.1016/j.ejso.2009.11.009  

[10] Cochet A, David S, Moodie K, Drummond E, Dutu G, 

MacManus M, et al. The utility of 18 F-FDG PET/CT for 

suspected recurrent breast cancer: impact and prognostic 

stratification. Cancer Imaging. 2014;14(1):13. 

https://doi.org/10.1186/1470-7330-14-13  

[11] Evangelista L, Baretta Z, Vinante L, Cervino AR, Gregianin 

M, Ghiotto C, et al. Tumour markers and FDG PET/CT for 

prediction of disease relapse in patients with breast cancer. 

Eur J Nucl Med Mol Imaging. 2011;38(2):293‑301. 

https://doi.org/10.1007/s00259-010-1626-7  

[12] Xiao Y, Wang L, Jiang X, She W, He L, Hu G. Diagnostic 

efficacy of 18F-FDG-PET or PET/CT in breast cancer with 

suspected recurrence: a systematic review and meta-analysis. 

Nucl Med Commun. 2016;37(11):1180‑8.  

[13] Vogsen M, Jensen JD, Gerke O, Jylling AMB, Asmussen JT, 

Christensen IY, et al. Benefits and harms of implementing 

[18F]FDG-PET/CT for diagnosing recurrent breast cancer: a 

prospective clinical study. EJNMMI Res. 2021;11(1):93. 

https://doi.org/10.1186/s13550-021-00833-3   

[14] Soret M, Bacharach SL, Buvat I. Partial-volume effect in pet 

tumor imaging. J Nucl Med. 2007;48(6):932‑45.  

https://doi.org/ 10.2967/jnumed.106.035774  

[15] Cook GJ, Houston S, Rubens R, Maisey MN, Fogelman I. 

Detection of bone metastases in breast cancer by 18FDG 

PET: differing metabolic activity in osteoblastic and 

osteolytic lesions. J Clin Oncol. 1998;16(10):3375‑9. 

https://doi.org/10.1200/JCO.1998. 16.10.3375  

[16] Uchida K, Nakajima H, Miyazaki T, Tsuchida T, Hirai T, 

Sugita D, et al. 18 F-FDG PET/CT for Diagnosis of 

Osteosclerotic and Osteolytic Vertebral Metastatic Lesions: 

Comparison with Bone Scintigraphy. Asian Spine J. 

2013;7(2):96. https://doi.org/ 10.4184/asj.2013.7.2.96  

[17] Sun Z, Yi YL, Liu Y, Xiong JP, He CZ. Comparison of 

whole-body PET/PET-CT and conventional imaging 

procedures for distant metastasis staging in patients with 

breast cancer: a meta-analysis. Eur J Gynaecol Oncol. 

2015;36(6):672‑6.  

[18] Hildebrandt MG, Gerke O, Baun C, Falch K, Hansen JA, 

Farahani ZA, et al. [ 18 F]Fluorodeoxyglucose (FDG)-

Positron Emission Tomography (PET)/Computed 

Tomography (CT) in Suspected Recurrent Breast Cancer: A 

Prospective Comparative Study of Dual-Time-Point FDG-

PET/CT, Contrast-Enhanced CT, and Bone Scintigraphy. J 

Clin Oncol. 2016;34(16):1889‑97. https://doi.org/ 

10.1200/JCO.2015.63.5185  

[19] Rosen EL, Eubank WB, Mankoff DA. FDG PET, PET/CT, 

and breast cancer imaging. Radio Graphics. 

2007;27(1):S215‑29. https://doi.org/10.1148/rg.27si075517  

[20] Aukema TS, Straver ME, Peeters MJTFDV, Russell NS, 

Gilhuijs KGA, Vogel WV, et al. Detection of extra-axillary 

lymph node involvement with FDG PET/CT in patients with 

stage II–III breast cancer. Eur J Cancer. 

2010;46(18):3205‑10   

[21] Schmidt GP, Baur-Melnyk A, Haug A, Heinemann V, 

Bauerfeind I, Reiser MF, et al. Comprehensive imaging of 

tumor recurrence in breast cancer patients using whole-body 

MRI at 1.5 and 3T compared to FDG–PET–CT. Eur J Radiol. 

2008;65(1):47‑58. https://doi.org/10.1016/j.ejrad.2007.10. 

021  

[22] Aukema TS, Rutgers EJTh, Vogel WV, Teertstra HJ, 

Oldenburg HS, Vrancken Peeters MTFD, et al. The role of 

FDG PET/CT in patients with locoregional breast cancer 

recurrence: A comparison to conventional imaging 

techniques. Eur J Surg Oncol. 2010;36(4):387‑92. 

https://doi.org/10.1016/j.ejso.2009.11.009  

[23] Grassetto G, Fornasiero A, Otello D, Bonciarelli G, Rossi E, 

Nashimben O, et al. 18F-FDG-PET/CT in patients with 

https://doi.org/10.3322caac.%2021660
https://doi.org/10.1007/s11845-022-02926-x
https://doi.org/10.1007/s11845-022-02926-x
https://doi.org/10.1007/%20s10549-004-3291-7
https://doi.org/10.1007/s11307-018-1181-3
https://doi.org/%2010.1002/cncr.25727
https://doi.org/%2010.1002/cncr.25727
https://doi.org/10.1016/j.ejrad.2010.04.029
https://doi.org/10.1038/bjc.2015.8
https://doi.org/10.1371/journal.pone.0115127
https://doi.org/10.1016/j.ejso.2009.11.009
https://doi.org/10.1186/1470-7330-14-13
https://doi.org/10.1007/s00259-010-1626-7
https://doi.org/10.1186/s13550-021-00833-3
https://doi.org/%2010.2967/jnumed.106.035774
https://doi.org/10.1200/JCO.1998.%2016.10.3375
https://doi.org/%2010.4184/asj.2013.7.2.96
https://doi.org/%2010.1200/JCO.2015.63.5185
https://doi.org/%2010.1200/JCO.2015.63.5185
https://doi.org/10.1148/rg.27si075517
https://doi.org/10.1016/j.ejrad.2007.10.%20021
https://doi.org/10.1016/j.ejrad.2007.10.%20021
https://doi.org/10.1016/j.ejso.2009.11.009


N. Benfkih et al. / Biomedicine & Healthcare Research 2024 January;2:29-34 
 

 

33 

 

breast cancer and rising Ca 15-3 with negative conventional 

imaging: A multicentre study. Eur J Radiol. 

2011;80(3):828‑33. https://doi.org/10.1016/j.ejrad.2010. 

04.029  

[24] Champion L, Brain E, Giraudet A, Le Stanc E, Wartski M, 

Edeline V, et al. Breast cancer recurrence diagnosis 

suspected on tumor marker rising: Value of whole‐body 

18FDG‐PET/CT imaging and impact on patient 

management. Cancer. 2011;117(8):1621‑9. https://doi.org/ 

10.1002/cncr.25727    

 

 

 

 

Cite this article as: Ben Fkih N, Chaltout F, Bint Mohamed T, 

Ben Ahmed K, Jardak I, Chtourou K, Guermazi F. Role 

of FDG-PET/CT in the diagnosis of recurrent breast 

cancer. Biomedicine Healthcare Res. 2024;2:29-34. 

https://doi.org/10.5281/zenodo.10570015  

 

 

 
 

 

 
 

 

  

https://doi.org/10.1016/j.ejrad.2010.%2004.029
https://doi.org/10.1016/j.ejrad.2010.%2004.029
https://doi.org/%2010.1002/cncr.25727
https://doi.org/%2010.1002/cncr.25727
https://doi.org/10.5281/zenodo.10570015

	This is a descriptive study. The data were analyzed using Social Science Statistical Software Package (SPSS) version 22. Compared to the results of CI, FDG PET/CT is a diagnostic test to be estimated by determining its sensitivity, specificity, nega...

