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Abstract

Breast cancer is the most common cancer diagnosed in women worldwide. In high-income countries, breast-
conserving surgery combined with radiotherapy gives survival similar to mastectomy in early-stage disease.
Whether this holds in low-resource settings such as Libya, where radiotherapy access and follow-up are less
consistent, is not well documented. We conducted a retrospective cohort study of 122 women treated for
histologically confirmed, non-metastatic breast cancer at two centers in Western Libya between 2021 and 2026.
Sixty-nine patients underwent breast-conserving surgery and 53 underwent mastectomy. Baseline characteristics,
treatment, recurrence, and follow-up adherence were compared between groups using the independent t-test, chi-
square test, or Fisher's exact test as appropriate. Logistic regression identified predictors of recurrence. Patients
who had mastectomy presented with larger tumors (2.5 £ 0.6 cm vs 2.0 £ 0.7 cm, p<0.001) and more often had
positive lymph nodes (64.2% vs 5.8%, p<0.001) than patients who had breast-conserving surgery. Twelve
recurrences were recorded overall (9.8%), all distant, occurring more often after mastectomy than breast-
conserving surgery (18.9% vs 2.9%, p=0.009). Tumor size was the strongest independent predictor of recurrence
(adjusted odds ratio 5.44 per cm, 95% Confidence Interval (Cl) 1.79-16.50, p=0.003), and mastectomy remained
associated withrecurrence after adjustment for tumor size (adjusted odds ratio 5.37, 95% Cl 1.04-27.56, p=0.044).
About one in five patients who had breast-conserving surgery did not receive documented radiotherapy. Follow-up
adherence did not differ between groups (87.0% vs 83.0%, p=0.74). In this Western Libyan cohort, mastectomy was
reserved largely for women with larger, node-positive tumors, and the higher recurrence observed after
mastectomy appears driven mainly by this underlying disease burden ratherthan the surgical approach itself. Gaps
in radiotherapy delivery after breast-conserving surgery deserve attention. Larger prospective studies with longer
follow-up are needed.
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Introduction

Breast cancer remains the most frequently diagnosed cancer among women worldwide and a leading cause of cancer
death [1]. Surgical treatment of early-stage disease centers on two approaches, mastectomy and breast-conserving
surgery, with breast-conserving surgery typically followed by adjuvant radiotherapy as part of standard combined-modality
treatment[2]. Severallarge studies, includinga meta-analysisof more than 1.5 million patients, have found broadly similar
long-term survival between the two approaches when patients are appropriately selected [3]. Breast-conserving surgery
has therefore become a standard option for early-stage disease in many countries. Whether these findings apply equally
well outside high-income settings is less clear.

In Libya and other low-resource settings, women often present with more advanced disease, radiotherapy is not always
readily available, and follow-up after surgery can be inconsistent. These circumstances may explain why mastectomy is
still performed more often than breast-conserving surgery, even among patients who might otherwise be candidates for
breast conservation. Reports from sub-Saharan Africa describe a similar pattern, with mastectomy remaining the more
common surgical approach in the region [4]. A recent single-center cohort from eastern Libya reported a comparable
imbalance, with modified radicalmastectomy performed innearly two-thirds of patientsand breast-conservingsurgeryin
only one in five [5]. Local, multicenter datacomparingoutcomes after mastectomy and breast-conserving surgery in Libya
remain scarce; the few published series to date are single-center and describe a pattern of younger age at diagnosis and
more advanced stage at presentation thanis typicalin high-income settings [6].

Little is known about how recurrence patterns, time to recurrence, and adherence to follow-up differ between the two
surgicalapproachesin this setting. This study comparesclinical outcomesand recurrence patterns between mastectomy
and breast-conserving surgeryamongwomentreatedfor breast cancerattwo centersinWestern Libya. Specific objectives
wereto compare baseline clinicopathological characteristics betweenthe surgicalgroups, todescribe thetype and timing
of recurrence, to identify predictors of recurrence, to compare adherenceto follow-up, and to explore factors associated
with the choice of surgical procedure.
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Methods

Study design and setting

This is a multicenter retrospective cohort study conducted at two centers that manage breast cancer patients in Western
Libya, Alfounas Hospital and Subrata National Cancer Institute (SNCI).

Study population and period

Female patientswith histologically confirmed, non-metastatic breastcancer whounderwent either mastectomy or breast-
conserving surgery between 2021 and 2026 were eligible. Patients were excluded if surgical or baseline clinical records
were incomplete or if no follow-up information was available. This analysis includes the 122 patients with a documented
surgerytype available at the time of analysis, 69 in the breast-conserving surgery group and 53 in the mastectomy group.

Data collection

Demographic, clinicopathological, treatment, and follow-up data were extracted from patient records using a structured
datacollection form. Variablesincluded age, body massindex, menopausalstatus, comorbidities, family history of breast
cancer, histological type, molecular subtype, tumor size, lymph node involvement, hormone receptor and Human
Epidermalgrowthfactor Receptor 2 (HER2) status, Ki-67 proliferationindex (Ki-67), type of surgery, adjuvant chemotherapy,
radiotherapy and hormonaltherapy, treatment response, follow-up adherence, recurrence, type and timing of recurrence,
and completion of planned treatment.

Statistical analysis

Continuous variables are presented as mean * standard deviation and compared between groups with the independent
samples t-test. Categoricalvariables are presented as counts and percentages and compared with the chi-square test or
Fisher's exact test when expected cell counts were below five. Predictors of recurrence were examined with univariate
logistic regression, followed by a limited multivariable model restricted to two covariates given the small number of
recurrence events. Atwo-sided p-value below 0.05 was considered statistically significant.

Ethical considerations
The studywas conducted accordingtothe ethical principles of the Declaration of Helsinki. Patient datawere anonymized
before analysis, and confidentiality was maintained throughout the research process.

Results

Baseline characteristics

Of the 122 women included, 69 (56.6%) underwent breast-conserving surgery, and 53 (43.4%) underwent mastectomy.
Patients were diagnosed between 2021 and 2026. Mean age at diagnosis for the whole cohort was 52.6 + 10.3 years, and
mean tumor size was 2.2 + 0.7 cm. Baseline characteristics are summarized in (Table 1). Age did not differ significantly
between groups, although patients who had breast-conserving surgery trended older (54.0 = 11.2 vs 50.7 + 8.8 years,
p=0.072). Body mass index, marital status, menopausal status, family history of breast cancer, presence of any
comorbidity, histological type, molecular subtype, hormone receptor status, HER2 status, and Ki-67 index were similar
betweenthe two groups. Two clinicopathological features differed markedly betweengroups. Tumor size was larger in the
mastectomy group (2.5+ 0.6 cmvs 2.0 £ 0.7 cm, p<0.001), and lymph node involvement was far more common after
mastectomy (64.2% vs 5.8%, p<0.001). The two treating centers also differed in their surgical practice: breast-conserving
surgery accounted for 77.5% of cases at Alfounas Hospitalcompared with 46.3% at SOC (p=0.002).

Table 1. Baseline demographic and clinicopathological characteristics by surgical group

Characteristic BCS (n=69) | Mastectomy(n=53) | p-value
Age, years, mean = SD 54.0+x11.2 50.7+8.8 0.072
BMI, kg/m?, mean £ SD 30.8+4.1 32.4+5.9 0.109
Marital status 0.397
Married 44 (63.8%) 37 (69.8%)
Single 16 (23.2%) 13(24.5%)
Widowed 9(13.0%) 3(5.7%)
Menopausal status 0.141
Pre-menopausal 13 (18.8%) 17 (32.1%)
Post-menopausal 56 (81.2%) 36 (67.9%)
Family history of breast cancer 24 (34.8%) 14 (26.4%) 0.428
Any comorbidity present 16 (23.2%) 11 (20.8%) 0.919
Histological type 0.073
Invasive ductal carcinoma 59 (85.5%) 51 (96.2%)
Invasive lobular carcinoma 4 (5.8%) 2(3.8%)
Other 6 (8.7%) 0(0.0%)
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Molecular subtype 0.511
Luminal A 41 (59.4%) 26 (49.1%)
Luminal B 19 (27.5%) 19 (35.8%)
Triple-negative 9(13.0%) 8(15.1%)
Tumor size, cm, mean £SD 2.0£0.7 2.5+0.6 <0.001
Lymph node involvement 4(5.8%) 34 (64.2%) <0.001
ER positive 42 (60.9%) 33 (62.3%) 1.000
PR positive 49 (77.8%) 35 (77.8%) 1.000
HER2 positive 11 (15.9%) 12(23.1%) 0.450
Ki-67 index 0.508
Low 54 (80.6%) 42 (82.4%)
Intermediate 6 (9.0%) 2 (3.9%)
High 7(10.4%) 7 (13.7%)
Treating center: Alfounas Hospital | 31 (44.9%) 9(17.0%) 0.002

BCS: breast-conserving surgery. SD: standard deviation. ER: estrogen receptor. PR: progesterone receptor. HER2: human epidermal
growth factor receptor 2. Percentages are of non-missing values within each group; denominators vary slightly for variables with missing
data (BMI, PR status, HER2 status, Ki-67 index).

Treatmentandresponse

Rates of chemotherapy, radiotherapy, and hormonal therapy did not differ significantly between groups (Table 2).
Radiotherapy was documented in 78.3% of the breast-conserving surgery group, meaning that around one in five of these
patients did not receive the adjuvant radiotherapy usually recommended after breast conservation. Treatment response
was rated good in 92.8% of the breast-conserving surgery groupcompared with 77.4% of the mastectomy group, withmore
partialresponsesrecorded after mastectomy (18.9% vs 4.3%, p=0.033).

Table 2. Treatment and outcomes by surgical group

Characteristic BCS (n=69) Mastectomy (n=53) | p-value
Chemotherapy given 45 (68.2%) 35 (66.0%) 0.959
Radiotherapy given 54 (78.3%) 41 (77.4%) 1.000
Hormonaltherapy given 48 (88.9%) 37 (86.0%) 0.911
Treatment response 0.033
Good 64 (92.8%) 41 (77.4%)
Partial 3(4.3%) 10(18.9%)
Poor 2(2.9%) 2(3.8%)
Follow-up status 0.738
Adherent 60 (87.0%) 44 (83.0%)
Non-adherent 6 (8.7%) 5(9.4%)
Lost to follow-up 3(4.3%) 4(7.5%)
Recurrence (any) 2(2.9%) 10 (18.9%) 0.009
Completed planned treatment 0.462
Yes 61 (88.4%) 43 (81.1%)
Partially 3(4.3%) 5(9.4%)
No 5(7.2%) 5(9.4%)

BCS: Breast-Conserving Surgery.

Recurrence

Twelverecurrenceswererecordedinthe whole cohort (9.8%), and all were classified as distant recurrences; nopurely local
or regionalrecurrence wasdocumentedin either group.Recurrence was more frequentaftermastectomy than after breast-
conserving surgery (18.9%, 10 of 53, vs 2.9%, 2 of 69, p=0.009). Among the 11 patientswith a recorded timetorecurrence,
the intervalranged from 1 to 3 years, with a median of 1 year.

Predictors of recurrence
In univariate logistic regression, mastectomy and tumor size were both associated with recurrence (Table 3). Age, body
mass index, nodal status, triple-negative subtype, and HER2 status were not significant predictors of recurrence in this
cohort.

Table 3. Univariate predictors of recurrence

Predictor Odds ratio 95% CI p-value
Mastectomy (vs BCS) 7.79 1.63-37.29 0.010
Tumor size, percm 6.18 2.15-17.76 <0.001
Age, peryear 0.95 0.90-1.02 0.146
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BMI, per kg/m?® 1.00 0.89-1.13 0.991
Node positive (vs negative) 1.67 0.49-5.63 0.411
Triple-negative subtype 2.29 0.55-9.47 0.255
HER2 positive 2.39 0.65-8.77 0.187

ClI: confidence interval. BCS: breast-conserving surgery. Based on 12 recurrence events among 122 patients.

In a multivariable model combining surgicaltype and tumor size, tumor size remained a strong independent predictor of
recurrence, and mastectomy remained independently associated with recurrence, although with a wider confidence
interval (Table 4). This pattern suggests that the higher recurrence rate seen after mastectomy is explained in large part,
though perhaps not entirely, by the larger tumor size of the patients selected for mastectomy. Given the small number of
recurrence events, these adjusted estimates should be treated as exploratory rather than conclusive.

Table 4. Multivariable model: mastectomy and tumor size as joint predictors of recurrence

Predictor Adjusted odds ratio 95% CI p-value
Mastectomy (vs BCS) 5.37 1.04-27.56 0.044
Tumor size, percm 5.44 1.79-16.50 0.003

ClI: confidence interval. BCS: breast-conserving surgery. Both predictors were entered in the same model, based on 12 recurrence
events among 122 patients.

Follow-up adherence

Follow-up status did not differ significantly between groups. Overall, 104 patients (85.2%) were classified as adherent to
follow-up, 11 (9.0%) as non-adherent, and 7 (5.7%) as lost to follow-up, with similar proportionsin both surgical groups
(p=0.74).

Discussion

In this two-center cohort from Western Libya, mastectomy was reserved largely for women with larger and node-positive
tumors, while breast-conserving surgerywas used more oftenin patientswith smaller, node-negative disease. This pattern
mirrors standard, tumor-based selectioncriteriafor breast conservationset outin currentclinical practice guidelines, and
suggests that, despite resource constraints, surgeons in this setting are applying selection principles broadly similar to
those used elsewhere [2]. Recurrence, all of it distant, was clearly more common after mastectomy. On the surface, this
differs from landmark trials and a large meta-analysis reporting broadly equivalent survival between mastectomy and
breast-conserving surgerywithradiotherapy [3]. The difference observed inthis cohort is best explained by confounding by
indication rather than a true effect of surgical approach. Tumor size alone was the strongest independent predictor of
recurrence, and after adjusting for tumor size the association between mastectomy and recurrence weakened, though it
did not disappear entirely.

Alarger sample with morerecurrence eventswould be needed to determine whether a true independent effect of surgical
modality remains. The recurrence patternobserved here is also notable for what it did not show. Classic comparisons
between breast-conserving surgery and mastectomy describe a somewhat higher risk of local recurrence after breast
conservation, offset by equivalent overall survival[7]. In this cohort, no purely local recurrence was recorded at all, and
everydocumentedrecurrence was distant. This may reflectgenuinely more advancedtumorbiology amongthe womenwho
underwent mastectomy, consistentwith reports of later-stage presentationacross theregion [4]. Arelated concernis that
about one infive patients who had breast-conserving surgery did not receive documented radiotherapy.

Omitting radiotherapy after breast conservation departs from standard combined-modality treatment and would be
expectedtoraise, not lower, the risk of local recurrence. That local recurrence was nonetheless not recorded inthis group
raises the possibility that some recurrences went undetected rather than truly not occurring. Limited and inconsistent
radiotherapyaccesshas beendescribed asa persistentbarriertocompleting breast-conservingtherapy acrossresource-
limited settings, including geographic, financial, and health-system obstacles [8]; these results add a specific outcome
dimension to that concern in the Libyan context. Surgical choice also varied by treating center, with breast-conserving
surgery used far more often at one hospital than the other. Hospital-level differences in surgical practice, separate from
patient-level clinical factors, have been reported in other settings with variable resources [9], and the pattern seen here
suggests that institutional factors, such as surgeon preference, operating theatre access, or referral patterns, may
influence surgicaldecision-makinginWestern Libyaas muchastumor characteristics do. Follow-up adherence was similar
betweengroups, whichisreassuring: the higherrecurrence rate aftermastectomydoesnot appeartobe anartifact of closer
surveillanceinthatgroup. Anumeric duration of follow-up was available for fewer than half of all patients, however, sotrue
differences in surveillance intensity cannot be ruled out with the data at hand.

Limitations

Severallimitations should be consideredwheninterpretingthese findings. Data availability constrained the analytic sample
10122 patientswithadocumented surgery type,and thislimited statisticalpower, particularly forthe multivariable analysis
of recurrence: withonly 12 recurrence eventsrecorded, the confidenceintervalsaround the adjusted oddsratios are wide,
and no more than two covariatescould be entered intoany modelwithout overfitting. This constraint was managed, where

Copyright Author (s) 2026. Distributed under Creative Commons CC-BY 4.0
Received: 27-07-2026 - Accepted: 25-09-2026 - Published: 04-10-2026 3184


https://doi.org/10.54361/ajmas.26910045

Algalam Journal of Medical and Applied Sciences. 2026;9(10):3181-3185
https://doi.org/10.54361/ajmas.2691005

possible, using the Fisher exact test for categorical comparisons with small expected cell counts and by deliberately
restricting the multivariable model to two covariates; even so, these adjusted estimates should be interpreted as
exploratory and hypothesis-generating rather than confirmatory. The analysis also draws on data from only two centersin
one region of Libya, which limits generalizability to other settings within the country. A numeric follow-up duration was
missing for more than half the cohort, and recorded follow-up periodswere relatively short, so later recurrences and long-
term survival differences may not yet be captured. Finally, this is a retrospective study drawing on clinical records
completed by different staff at different centers, and despite standardizationduringdata cleaning, some misclassification
of variables such as comorbidities or treatment response cannot be excluded.

Conclusion

In thisWesternLibyan cohort, womenselected for mastectomy had larger and more often node-positive tumorsthanthose
selected for breast-conserving surgery, and thisdifferencein disease burdenappearstoexplain most, though perhaps not
all, of the higher recurrence rate observed after mastectomy. Allrecorded recurrenceswere distant, and about one in five
patients who had breast-conserving surgery did not receive radiotherapy, a gap worth addressing directly. Follow-up
adherence was similar across groups. These findings support the continued, careful expansion of breast-conserving
surgery for women with early, node-negative disease in Libya, alongside efforts to secure consistent radiotherapy access
and systematic recurrence surveillance. Larger, prospective, multicenter studies with longer follow-up are needed to
confirm these patterns and to guide surgical decision-making in this setting.
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