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Abstract

Background: Despite major advancements in the management of breast cancer, disease relapse continues to pose great challenges in the 
management.  Many attempts using a variety of investigational modalities were employed as predictive factors to anticipate relapse in a timely 
manner. This review aims to explore the most pertinent prognostic indicators potentiating disease relapse in a university setup.
Methods: This retrospective review was undertaken at King Fahad Hospital of the University, Al Khobar Saudi Arabia between the period of 
2010 -2016.
 All breast cancer patients diagnosed and treated during the above period were reviewed. A full   6- year follow up protocol was mandatory for 
the inclusion in this review. 
Medical records, radiological, pathological, and surgical reports were reviewed in detail with along with patient’s demographics, tumor size, 
margin status, immuno-histo-pathological characteristics and the final surgical management, special emphasis placed on the regular outpatient 
flow-up and accurate documentation. 
Results:  The total number of patients was 179 diagnosed breast cancer patients out of which 117 fulfilled the inclusion criteria for the study. 42 
(35.9%) were diagnosed with disease relapse.
Only three factors showed high relevance for relapse namely, younger a age ≤ 40 years old, tumor size >5 cm, and triple-negative disease.
Conclusion: Disease relapse remains a challenge in management of breast cancer. Identifying the potential prognostic and predictive indicators 
of relapse in a subset of women can better estimate the risk of relapse and promote successful treatment plans with better outcomes. Prospective 
studies with larger target population are encouraged to aid in accurately identifying and managing those with the potential risk.
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INTRODUCTION  

Breast cancer (BC) is the most frequently diagnosed 
cancer among females globally. Saudi Arabia similar to 
many developing countries share the incidence of 14.8%. 
Unfavorably defined by the young age and the locally 
advanced nature at the initial presentation. [1-3]
Multiple risk factors individually or combined have are long 
being recognized to be associated with the development 
or BC or its relapse. Factors such as genetic predisposition, 
high body mass index (BMI), early-onset menarche, late-
onset menopause, low parity, and long-term use of hormonal 
replacement therapy (HRT) have been incriminated for 
decades. [4,5]
Multimodality treatment of BC have been standardized based 
on updated guidelines implemented by multidisciplinary 
teams. The surgical treatment options being breast conserving 

treatment (BCT) or mastectomy are based on both clinical 
and social factors in addition to the availability of adjuvant 
treatment resources. [ 6]
Mandatory close follow up the after successful initial 
treatment aims in detecting the development of disease 
relapse in a timely manner. Hence, establishing a structured 
5-year close follow-up protocol may aid in early detection of 
relapse. [7,8] 
The High-risk subset of women with a higher potential for 
disease relapse are those who are diagnosed young at 
presentation, with locally advanced BC and triple negative  
(TNBC), [9-11]
Many studies attempt estimating the recurrence score (RS) 
which was developed and validated in invasive ductal (IDC) 
and invasive lobular (ILC) carcinomas. It aimed to determine 
the link between the Histologic type and RS in high-risk 
patients. [12]
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In addition, the Oncotype DX breast recurrence score has 
been introduced in positive estrogen receptor (ER) breast 
cancer to provide valuable information for patient treatment 
and prognosis. [13]
Mammography-based radiomics model may be used as non-
invasive pre-operative prediction tool coupled with clinical 
factors may also aid in predicting the risk of ER-positive, LN-
negative invasive breast cancer recurrence. [14]
BC recurrences are unpredictable and may occur more than 
20 years after the initial diagnosis. As many studies suggested 
that the risk of relapse is associated with Tumor-Nodal ( TN) 
status that may carry a risk of 10 - 41%. [15]
Advances in of BC therapy have certainly reduced the 
rate locoregional recurrences. The success in utilization 
of multimodality treatments aided in eliminating frequent 
relapses. [16]
This retrospective review attempts to explore the potential 
predictive risk factors in a subset of women who were 
documented with disease relapse. The majority of patients in 
this review were diagnosed in the fourth and fifth decades 
(61.5%), with a mean age at diagnosis of 49.6 years. Many 
reports have documented a higher mean age in western 
reports compared to developing countries. [17] Age may 
be a potentiating factor in tumor behavior. BC diagnosis in 
younger women has worse outcomes compared to older 
women. [18,19] Younger women tend to present with larger 
and more aggressive tumors, rendering the higher risk of 
recurrence. [20,21]
Treatment varies dependent on the site of recurrence.  The 
classical standard treatment for local recurrence is salvage 
mastectomy yet, BCS can also be adopted with special 
emphasis based on the tumor size, recurrence interval 
and biological behavior, and the availability of subsequent 
adjuvant therapy. The overall survival (OS) with the two 
surgical options is similar. [22]

MATERIALS AND METHODS

This retrospective review was undertaken at King Fahad 
Hospital of the University (KFHU) between the period of 2010-
2016. Approval by Institutional Review Board (IRB) of the local 
hospital. (#IRB-UGS-2021-01-355) was obtained. The data was 
obtained by utilizing the database system, medical records, 
operative notes, radiology and pathology reports. 
All 179 patients diagnosed with BC were reviewed. Only 
patients who were diagnosed with BC, completed radiological 
and pathological workup, underwent a surgical procedure, 
adjuvant therapy and committed to a period of six-year follow 
up were included. Patients who were lost to follow up or who 
were diagnosed with metastatic disease at initial presentation 
were excluded.
Special emphasis was placed on demographic data, age, 

family history of BC, the use of hormonal therapy, pathological 
characteristics, tumor size, type of surgical procedures, 
adjuvant therapy and the time of recurrence. 
Specific pathologic variables based on international guidelines 
consisting of histological grade, surgical margins, lympho-
vascular invasion (LVI), status of nodal involvement, status 
of ER, PR, and human epidermal growth factor receptor 2 
(HER2), Ki-67 level, and histological subtypes were included. 
The data analysis was performed using Statistical Package 
for the Social Sciences, SPSS 23rd version. Frequency and 
percentages were used to display categorical variables, mean, 
and standard deviation were used to present numerical 
variables. Univariate logistic regression was used to determine 
the dominant risk factors triggering BC relapse. The level of 
significance was set at 0.05.

RESULTS

The total number of BC patients reviewed were 179, out of 
which 117 (65.3%) fulfilled the inclusion criteria. 
 Age ranged between 21 - 75 years with a mean age of 49.6 
(±11.3).  61.5% of BC cases were clustered between the age 
40 – 59 years.  
Family history of BC was documented in 23 patients (19.7%). 
The use of hormonal therapy was reported in 6 patients 
(5.1%). Table 1

Table 1. Patients Characteristics
 n %

Age at diagnosis, years

     20 - 29 4 3.40

     30 - 39 18 15.40

     40 - 49 35 29.90

     50 - 59 37 31.60

     60 - 69 16 13.70

     70 - 79 7 6.00

Family History of Breast Cancer

     Yes 23 19.70

     No 88 75.20

     Missing 6 5.10

Prior use of hormonal therapy

     Yes 6 5.10

     No 94 80.30

     Missing 17 14.50

Age

Minimum 21

Maximum 75

Mean 49.64

Standard deviation 11.34

IDC was documented in 106 (90.6%), DCIS in 56 (42.7%.)  The 
less common other histological subtypes accounted for 6 
(5%). (Figure 1)
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Figure 1.  displays the histological types of breast cancer

Reviewing the tumor characteristics in detail revealed:  Grade I in 13 (11.1%), Grade II in 48 (41%), and Grade III in 52 (44.4%), 
and undocumented histological grade in 4 (3.4%), Surgical margins were positive in 24 (20.5%) and negative in 90 (76.9%), 
undocumented in 3(2.6%). All positive surgical margins underwent a second surgical procedure to ensure negativity. Lympho-
vascular invasion (LVI) was present in 31(26.5%), absent in 74 (63.2%), and undocumented in 2 (10.3%). As for the nodal status, 
56 (47.9%) were reported as node-negative, and 61 (52.1%) were reported as node-positive. The node positive group were 
further classified into with 1 positive lymph node (LN) in 14 (12%), 2 – 3 LNs in 20 (17.1%) and > 4  in 27 (23.1%).
On the immunohistochemical analysis reported ER was positive in 83 (70.9%), PR was positive in 66 (56.4%), and HER2 was 
positive in 35 (29.9%).  TNBC was diagnosed in 17 (14.5%). 
Ki67 level was performed in a limited number of the included group.  55 (47%) out of which the indices measurements were 
low index in 6 patients (5.1%), moderate in 15 (12.8%), and high in 34 (29.1%). Tumor size measurement by both imaging and 
pathology specimens have shown similar results. Lesions in the extreme of measurement <2 cm or >5 cm were reported with 
similar incidences of 14.5%, while lesions 2-5cm were reported in more than 50% of cases. 

Table 2. Tumor Characteristics (n=117)	  
 n %

Histological grade

I 13 11.1

II 48 41

III 52 44.4

Missing 4 3.4

Surgical margins status

Positive 24 20.5

Negative 90 76.9

Missing 3 2.6

Lympho-vascular invasion

Present 31 26.5

Absent 74 63.2

Missing 12 10.3

Number of positive nodes

0 56 47.90

1 14 12.00

2 - 3 20 17.10

≥ 4 27 23.10

ER status

Positive 83 70.9

Negative 34 29.1

PR status

Positive 66 56.4

Negative 50 42.7

Missing 1 0.9
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HER2 status 

Positive 35 29.9

Negative 81 69.2

Missing 1 0.9

TNBC diagnosis

Yes 17 14.5

No 100 85.4

Ki67

Low (<15%) 6 5.1

Moderate (15-30%) 15 12.8

High (>30%) 34 29.1

Missing 62 53

Radiological tumor size

<2 cm 27 23.1

2 – 5 cm 58 49.6

>5 cm 16 13.7

Missing 16 13.7

Pathological tumor size

<2 cm 17 14.5

2 – 5 cm 66 56.4

>5 cm 17 14.5

Missing 17 14.5

67 patients (57.3%) underwent mastectomy, while 50 (42.7%) had undergone breast conserving surgery (BCS). Neoadjuvant 
therapy was administered in 38 (32.5%), while adjuvant therapy was given in the form of hormonal therapy in 93 (79.5%), 
radiotherapy in 74 (63.2%), and chemotherapy in 59 (50.4%) . (Table 3)  

Table 3. Treatment Received (n = 117)	  	  	  
 n %

Neoadjuvant therapy

Yes 38 32.5

No 78 66.7

Missing 1 0.9

Surgical treatment

Mastectomy 67 57.3

BCS 50 42.7

Adjuvant radiotherapy

Yes 74 63.2

No 41 35

Missing 2 1.7

Adjuvant chemotherapy

Yes 59 50.40

No 56 47.90

Missing 2 1.70

Adjuvant hormonal therapy

Yes 93 79.5

No 24 20.5

The variability in timing of relapse was also observed, with slight increase 13 (11.1%) in the first year compared to subsequent 
years;  5 (4.3%) in the second year, 12 (10.3%) in the third year, 4 (3.4%) in the fourth year, and 8 (6.8%) in the fifth year. 
(Figure-2)
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Figure 2. displays breast cancer relapse per year

The statistical univariate logistic regression was utilized in an attempt to delineate the pertinent factors that may predict 
relapse in BC. Variables that my contribute to disease relapse were explored, these included age, tumor size, tumor grade, 
margins status, the presences of  LVI, nodal status and histological type.
Contrary to what was expected regarding the above listed pathological variables as potential cause for disease relapse, only 
age equal or less than 40 years (p = 0.04, odds ratio = 2.61), tumor size larger than 5 cm (T3) (p = 0.044, odds ratio = 4.4), , and 
TNBC (p = 0.039, odds ratio = 3.04) have shown higher tendency as risk factors for relapse. (Table 4)
Results from this study have failed in exhibiting the remaining variables as potential risk factors for relapse. This can be 
attributed to the small sample size and the inconsistency in reporting and documentation.

Table 4. Univariate Logistic Regression (Factors Predicting Relapse
Factor  P value OR 95% CI

Age ≤40 years 0.040* 2.61 1.05 – 6.51

Grade 

     II 0.212 0.41 0.10 – 1.66

     III 0.173 0.56 0.25 – 1.29

Surgical margins status 0.111 0.48 0.19 – 1.19

LVI 0.762 0.87 0.36 – 2.11

Nodal status 

1 LN involved 0.511 0.63 0.16 – 2.53

2 - 3 LN involved 0.120 2.29 0.81 – 6.53

4 or more LN involved 0.210 1.84 0.71 – 4.74

ER status 0.447 1.38 0.61 – 3.12

PR status 0.792 0.90 0.42 – 1.95

HER2 status 0.318 1.55 0.66 – 3.66

TNBC 0.039* 3.04 1.06 – 8.70

Ki67 (low is the referent)

Moderate 0.149 0.14 0.01 – 2.01

High 0.624 1.58 0.25 – 9.82

IDC 0.534 0.64 0.16 – 2.57

DCIS 0.233 1.59 0.74 – 3.42

Pathological tumor size, (< 2 cm is the referent)

(2 - 5 cm) 0.758 1.20 0.38 – 3.84

(>5 cm) 0.044* 4.40 1.04 – 18.60

Surgical treatment (Mastectomy vs BCS) 0.712 0.87 0.40 – 1.86

* Significant at level 0.05
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DISCUSSION

Documented evidence in many validated studies have 
reported that the highest rates of disease relapse occur within 
the first 5 years after the initial treatment. Hence, a structured 
5-year follow-up program was established and implemented. 
The rapid and promising evolution of advancing therapeutics 
and surgical options may have helped in the reduction of 
the disease relapse. Timely identification of patients with 
risk factors for relapse may aid in improving the clinical 
outcomes[10,23].
Age plays a role in the clinical presentation as younger women 
tend to present with larger and more aggressive tumors, 
rendering a higher risk of recurrence. Contrary to western, 
reports the patients in this review were younger, the  majority 
were diagnosed in the fourth and fifth decades (61.5%), with 
a mean age at diagnosis of 49.6 years. 
Reports have stated that concomitant DCIS maybe an 
independent prognostic factor for BC survival, with a positive 
impact in ER-positive patients. [24, 25] Other reports indicated 
that IDC and high-grade DCIS increases the chance of relapse 
by 2.5-folds with no effect on the overall survival. [26]
Confirming the results in the present study, with regard 
tumor size, reports have shown that larger lesion of > 5cm 
have higher tendency to relapse, rendering the tumor size as 
a sensible parameter for predicting recurrence. 
  Higher tumor grade has shown clinical significance as a strong 
prognostic indicator for enhancing the risk of recurrence. [27-
29] However, other reports concluded that nuclear grade may 
not be an independent predictor of local invasive recurrence 
in DCIS. [30]
Data obtained in this current review have demonstrated 
high grade tumor in 100 (85.4%) yet, it failed to document 
its contribution to the statistical significance for relapse (p 
value=0.17). 
Molecular classification of BC is based on IHC evaluation of 
receptor status has proven its significance in the choice of 
therapy, however, similar reports to the current study were 
unable to conclude its significant association with disease 
relapse, except in   cases of TNBC [24, 32] 
The timing of BC relapse in the in the first two and a half 
years maybe significantly correlated to Low levels of ER 
receptors[33].
Previous reports revealed no significant differences in overall 
survival (OS) and distant-disease free interval (DDFI) among 
patients who underwent mastectomy versus BCS in the first 
18 months, however, more LRR was reported at 5 and 10 
years in the BCS group. [33]
No statistically significant difference in relapse of BC (P=0.712) 
was documented in this study when comparing the type of 
the surgical procedure in the 5 years follow up.
Contrary to the results in the current review, multiple studies 

have demonstrated that a higher number of LN involvement 
(more than 3 LNs affected) was statistically correlated 
with a greater risk of LRR. Moreover, other studies have 
demonstrated that nodal involvement was independently 
associated with BC relapse. [34,35]
Microscopic positive surgical margins have always been the 
concern of surgeons, which has been documented as a strong 
risk factor for higher LRR risk and difference on OS and DDFI. 
[36] However, again this could not be demonstrated in this 
review(P=0.111). 
Proposed additional indicators such as CRP (C-reactive 
protein) and SAA (serum amyloid A) ,CA15-3 , phosphatase 
(ALP),  have demonstrated some potential in disclosing early 
recurrence. [37,38]  T helper cells type 1 type 2 cytokines 
maybe also be able to reflect the BC immunosuppression 
potential to predict the probability of BC recurrence. [39] 
It may appear that the recurrence rate in this review is 
higher than many published reports. This was expected 
considering the combined factors of unfavorable pathological 
characteristics present in each case. However, local recurrence 
occurred in only one third of patients 42(35.9%) while the 
remaining 75 (64.1%) did not relapse despite the similarity in 
characteristics

LIMITATIONS

Many limitations were encountered in the process of data 
collection, namely, the small sample size, the inconsistency 
in investigations, radiological, and pathological reports, 
incomplete documentations and loss of follow up. In addition, 
the records were not designed for clinical studies.

RECOMMENDATIONS

It is recommended that standardized patients ‘work up 
and management coupled with Accurate reporting and 
documentation, and establishing a wide database by 
encouraging multi-center studies with aid in accuracy of 
reports.

CONCLUSION

BC relapse remains a challenging dilemma in the 
multidisciplinary treatment set up.  The several pertinent 
prognostic BC indicators described in the literature 
individually or in combination have not accurately predicted 
disease outcome in every case, yet they have proven their 
relevance in defining various therapeutic modalities and 
treatment response.
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