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Introduction:
Lymph node status is a key factor in determining 
the stage of breast cancer and the most appro-
priate therapy and for predicting the outcome of 
patients.1 Th e sentinel lymph node (SLN) pro-
cedure consists of recognizing and removing the 
fi rst lymph node that fi lter lymphatic fl uid from 

the tumor2. Axillary staging is considered as a 
most important prognostic indicator in breast 
cancer and a major factor in determining adju-
vant systemic therapy. However, axillary dis-
section is associated with many complications 
such as wound infection, seroma formation, arm 
weakness, restriction in shoulder mobility, and 
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neurological complications. Th ese sequelae are 
a major cause of emotional distress, functional 
impairment and additional cost of treatment3,4. 
Sentinel lymph node (SLN) biopsy was per-
formed originally in the sett ing of penile carci-
noma and melanoma and is now the standard of 
care in the management of melanoma5. Krag et 
al. and Giuliano et al. fi rst reported the useful-
ness of SLNB in the treatment of breast cancer 
in 19906,7. It is a simple, att ractive, less invasive 
and less morbid procedure. 8

Th e key factors of the success of SLNB include 
an identifi cation rate of SLN ranging from 85-
99% and a false-negative rate (FNR) of axilla of 
<5%. Th e FNR will be improved by the surgeon’s 
experiences, cooperation and the experience of 
the team involved, including the radiologist and 
pathologist 6,9. Techniques for performing SLNB 
vary from institution to institution. Some advo-
cate blue dye only 10, others prefer radioisotope 
only.11 However, some reports demonstrated 
improved identifi cation and lower false-negative 
rates by using a combination of blue dye and ra-
dioisotope.12

Universally, SLN biopsy has provided decreased 
morbidity for the patient.13-15 However, recur-
rent disease still occurs, perpetuating research 
to discover the best evaluative approach in the 
management of the disease. 16

We wanted to perform this retrospective review 
of the SLNB procedures done in King Fahad 
Medical City to establish the sensitivity and 
specifi city of this procedure in our setup, to es-
tablish guidelines for the future.

Materials and methods:
A retrospective review of all sentinel lymph 
node procedures in breast cancer patients per-
formed at King Fahad Medical City from March 
2009-September 2012 was made aft er proper 
approval by the Hospital’s Institutional Review 
Board. Enrollment criteria to this study are early 
breast cancer (AJCC 5th edition Stage T1 and 
T2, N0, M0). Patients with multifocal breast 
cancer, intraductal carcinoma(DCIS), infl am-
matory cancer, locally advanced disease ,preg-

nancy and patients not giving consent for the 
procedure were excluded from the study. Th e 
clinical factors that were assessed in all of the 
patients include age at diagnosis,menopausal 
status, tumor location,operation performed and 
complications. Pathological factors evaluated 
were primary tumor size and histopathological 
type.

All patients had preoperative radiological in-
vestigations including mammography and ul-
trasound scan of breast and axilla and trucut 
biopsies and were discussed in the tumor board.
Patients meeting the inclusion/exclusion crite-
ria were admitt ed day before surgery. Routine 
labs were done. Proper informed consent was 
secured. Th e nuclear tracer nanocolloid (Hu-
man albumin colloidal particles 0.5mg/viol) 
was injected an hour before surgery at the nu-
clear medicine department of KFMC, in a sub 
dermal periareolar position. 10cc of Patent Blue 
dye was then injected aft er intubation of the 
patient in a subcuticular periareolar position 
followed by 5-10 minutes of local massage. An 
intraoperative gamma probe was used to obtain 
background counts. In cases of lumpectomy, a 
transverse incision was made just below hairline 
in axilla. When modifi ed radical mastectomy 
was planned, incision lines were marked and 
incision for SLNB was made through the lateral 
part of these lines. Sentinel nodes were localized 
by careful dissection along blue-stained lymph 
vessels or guided by gamma detector (Naviga-
tor, USSC, Norwalk, CT). SLN was defi ned as 
any blue and/or ‘hot’ lymph node. All SLN were 
sent for frozen sections (FS) in which Hema-
toxylin and Eosin (Stain) (H&E) staining were 
used. If metastatic cancer was identifi ed in the 
SLN, level I and II axillary lymph node dissec-
tion was performed. Th e total number of SLN 
removed per patient was registered; it was be-
tween 1-5 lymph nodes.

Statistical analyses were performed by evalu-
ating the sensitivity, specifi city, accuracy, and 
positive and negative predictive values of SLNB 
in comparison to ALND. In this study, all cases 
in which ALND was done were defi ned as gold 
standard. False-negative sentinel lymph nodes 
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localization was defi ned as negative sentinel 
lymph nodes with other nodes in the basin posi-
tive for metastatic breast cancer. Sensitivity was 
calculated by the number of patients in whom 
the histological characteristics of the sentinel 
lymph nodes refl ected the histological charac-
teristics of the rest of the nodes in the basin. 

Results:
Table 1 shows demographic and clinical charac-
teristics of all patients. A total of 49 patients were 
included in the study. SLN identifi cation tech-
niques were tested by diff erent methods using 
methylene blue(16.3%), radioisotope (8.16%) 
or both (75.5%) respectively . Breast tumor 
locations were right (51%) and left  (48.9%). 
55.1% of the tumors were >3cm ,while 44.9% 
were < 3cm in size. Total number of sentinel 
lymph node removed / patients was between 
1-5 lymph nodes.

Th e outcome of frozen section was negative in 
39(79.6%) of the patients and positive in 10 
(20.4%) of the patients. Axillary lymph node 
dissection(ALND) was done in 20(40.8%) of 
the patients .In order to calculate the specifi city 
and sensitivity only these 20 patients in which 
frozen section and ALND was done in the same 
sett ing were considered.

Among these 20 patients 14 (66.67%) patients 
were negative on ALND and 7(33.33%) were 
positive.

Frozen section of SLNB sensitivity, specifi c-
ity, positive and negative predictive values were 

100%, 78.6%, 66.7%, 100% respectively (Table 
2).

Discussion: 
SLN biopsy continues to be an area of exten-
sive study in the management of breast carci-
noma.2–10,12,13,19 Universally, SLN biopsy has pro-
vided decreased morbidity for the patient.14–16 
Axillary lymph node status is the best prognos-
tic indicators in patients with breast cancer1. 
Th e presence of nodal metastasis decreases 5 
year survival by almost 40%.6,7 Regional control 
is important in patients with positive axillary 
lymph nodes. Axillary lymph node dissection 
can achieve both goals but it is recognized as 
the most morbid part of breast cancer surgery13. 
SLNB is an alternative to ALND for staging ax-
illa in early breast cancer patients with minimal 
morbidity2,12-14. However, recurrent disease still 
occurs, perpetuating research to discover the 
best evaluative approach in the management of 
the disease.

Th e false negative rate is defi ned as the number 
of negative SLNs identifi ed within an axilla that 
is found to be positive on subsequent full exami-
nation of all the axillary nodes, divide by the to-
tal number of positive axillae. Th is varies greatly 
between approxiamately 2% and 17% but ap-
pears to be an average of approxiamately 5%. Th e 
false negative rate in our study was 0%. Many 
other studies have shown a similar false negative 
rate. Guiliano et al7 reported a FNR of 11.9% in 
1997, Crossin et al2 and Krag et al6 reported a 
rate of 12.5% and 11.4% respectively. However 
more later studies have reported a much lower 
FNR. Most studies have demonstrated a learn-
ing curve for surgeons during which the detec-
tion rate of SLNs increases and FNR declines.

Th e sensitivity for SLNB was found to be 100%. 
Many studies have considered the sensitiv-
ity and specifi city of SLN biopsy, and a meta-
analysis of 31 studies conducted by Tew et al 
described a sensitivity range of 44% to 100% 
(with most studies within 50% to 70%). Adnan 
et al9 in 2007 reported a sensitivity of 84.4% and 
Shiler et al reported a sensitivity of 81% in 2011 
respectively.

Table 1: Demographic and clinical characteristics of patients.
Variables  Results
No of Patients 49

Mean Age of the patients 48 years

Sentinel lymph node technique (number,%)
Methylene blue
radioisotope 
Both

8(16.3%)
4(8.16%)
37(75.5%)

Tumor location (number,%)
Right
Left 

25(51%)
24(48.9%)

Breast tumor size (cm, means±SD) (number of patients,%)
< 3cm
>3cm

22(44.90%)
27(55.10%)
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However the specifi city of the SLNB for breast 
cancer as shown by many studies is 100%,but it 
was found to be only 79% in our study mainly 
because the sample size was very small.However 
,the negative predictive value was 100% which 
resembles that found in literature.

Conclusion:
Our study showed that sentinel lymph node bi-
opsy in selected breast cancer patients is a highly 
sensitive procedure ,and prevents the morbidity 
associated with Axillary lymph node dissection.
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Table 2: Results of fr ozen section of sentinel lymph node
Results Frozen section (n=49)
Axillary lymph node dissection (number,%)

Done
Not Done

20(40.8%)
29(59.2%)

True positive (number) 6

True negative (number) 11

False positive (number) 3

False negative (number) 0

Sensitivity (%) 100%

Specifi city (%) 78.67%

Positive predictive value (%) 66.67%

Negative predictive value (%) 100%

False negative rate 0%


