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ARTICLE INFO ABSTRACT
Article history: Aims: To evaluate the relationship between late morbidity (i.e. 26 months) and a tumour-
Received 10 October 2008 negative sentinel lymph node biopsy (SLNB) in primary breast cancer patients by using a
Received in revised form 23 January systematic review approach, and to identify the predictors of late morbidity.
2009 Methods: We performed a systematic review of the literature for studies concerning the late
Accepted 11 February 2009 morbidity of patients who had undergone SLNB alone or SLNB followed by ALND when SLN
Available online 13 March 2009 metastases were found. A literature search over the last 16 years (1993-2008) was per-
formed in the databases MEDLINE and EMBASE. The methodological quality of the selected
Keywords: studies was assessed according to a list of predefined criteria. The data of assessment and
Breast neoplasms predictors of late morbidity were collected.
Sentinel lymph node biopsy Results: We identified a total of 32 papers reporting 27 independent cohort studies, of which
Axillary lymph node dissection 17 were high quality studies and were further analysed in this review. There was a great
Morbidity variation in the prevalence of pain (7.5-36%), impairment of range of motion (0.0-31.0%),
Systematic review oedema (0.0-14.0%), decreased strength (11.0-19.0%) and sensory disorders (1.0-66.0%). Fac-

tors such as time after surgery and young age were strong predictors of late morbidity.
Breast surgery, radiation to axilla, tumour location, body mass index (BMI) and two-step
procedure, especially lymph mapping techniques, could also predict the late morbidity to
different extents.
Conclusions: SLNB-associated late morbidity, even with a low prevalence, remains a clinical
problem which cannot be neglected in primary breast cancer patients. Time after surgery
and young age are the important predictors for late morbidity in primary breast cancer
patients after SLNB; breast surgery, radiation to axilla, tumour location, BMI and two-step
procedure also have limited prognostic value.

© 2009 Elsevier Ltd. All rights reserved.

1. Introduction a safe and effective procedure after routine axillary lymph

node dissection (ALND) in patients with early breast cancer.?
Sentinel lymph node biopsy (SLNB), first reported by Krag SLNB has been proven to be feasible and accurate to improve
et al. using radio-guided technique, is now widely used as the staging of the axilla>® A recent meta-analysis of 69
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studies (comprising 8059 SLNB procedures) demonstrated the
rapid and widespread acceptance of SLNB as a minimally
invasive alternative to stage the axilla.® Furthermore, many
long-term studies have proven that the prevalence of axillary
recurrences after negative SLNB was much lower than ex-
pected.” ™ Another meta-analysis reported that the axillary
recurrence rate after a tumour-negative SLNB in breast cancer
patients was 0.3%, and the sensitivity of SLNB was 100%.**
Reportedly, the survival of patients following SLNB was equiv-
alent to that of patients following ALND.>*2

SLNB also results in less upper limb morbidity since it can
reduce unnecessary ALND that may result in considerable
arm morbidity. Several papers have reported that SLNB was
associated with reduced morbidity and better quality of life
compared with standard ALND procedure.’®>'® However, it is
not clear how strong the relationship is between late morbid-
ity (pain, lymphoedema, range of motion, loss of strength and
sensory disorders) and SLNB alone. As late morbidity may
interfere with activities of daily life (ADL) and quality of life
(QOL),*”*® recently the SLNB-associated late morbidity has
drawn increasing attention despite its safety and accuracy.
Prevalence of late morbidities after SLNB, including pain, lym-
phoedema, range of motion, loss of strength, and sensory dis-
orders, was found to be variable in different studies, probably
due to differences in study population, surgical procedures
and assessment methods.?® Thus, the primary aim of this
systematic review is to identify the prevalence of the late
morbidity after SLNB alone by evaluating the results of rele-
vant studies, and also to discuss the predictors of late morbid-
ity after SLNB.

2. Methods

2.1.  Search strategy

A computerised search of the literature was performed in dat-
abases MEDLINE and EMBASE from 1993 to May 2008. A search
strategy that combined disease-specific search terms (e.g.

‘breast neoplasms’), the axillary management-class terms
(e.g. ‘SLNB’) and terms related to treatment outcomes (e.g.
‘morbidity’, ‘pain’, ‘range of motion’, ‘cedema’, ‘lymphoe-
dema’, ‘muscle strength’ and ‘sensory disorders’) or quality
of life (e.g. ‘well-being’, ‘activities of daily living’, ‘QOL’ and
‘ADL)). The search strategy employed relevant medical subject
headings (MeSH) and Excerpta Medica Tree (EMTREE) terms as
well as text words. We used the search terms simultaneously
by ‘OR’ and combined them with ‘AND’ in the syntax of the
databases. The reference lists/bibliographies of relevant pa-
pers/books were also hand searched for additional citations.

2.2. Selection criteria

The abstracts of publications which were found were
screened and selected by the first author (Liu CQ) on the basis
of the following criteria:

1. The patients must have primary clinical node-negative
breast cancer, must not have received neoadjuvant ther-
apy and not be pregnant.

2. All patients in the study group must receive sentinel
lymph node biopsy. The cancer treatment must either be
a modified radical mastectomy or be a breast-conserving
therapy (BCT) alone or in combination with radiotherapy
and/or chemotherapy/endocrine therapy.

3. Late morbidity of the SLNB group must be studied with a
more than six-month follow-up after the surgical
treatment.

4. The author must provide the data of the late morbidity
after SLNB (measurement or percentage).

All articles meeting our four criteria were included in the
present analysis. The criteria were applied independently by
the two reviewers (LIU CQ and GUOY) to the full text of the
articles that had passed the first eligibility screening. In case
of disagreement, a consensus was reached by means of
discussion. When the disagreement persisted, a third

Table 1 - Criteria list for assessing the methodological quality of studies on post-SLNB morbidity of breast cancer patients.

Criteria

A. Socio-demographic and medical data are described (e.g. age, sex, tumour stage at diagnosis and menopausal status).

B. There is a clear statement of inclusion criteria or exclusion criteria for the study population.

C. The process of data collection is described (e.g. physical examination, interview and self-report).

D. A clear description of cancer treatment strategy is described (e.g. breast surgery, chemotherapy, radiation therapy and hormone therapy).

E. The study design is randomised.
F. The study size has to be more than 100 patients.

G. The results are compared between two groups or more groups (e.g. SLNB versus ALND and SLNB versus SLNB + ALND).

H. Mean or median and range or standard deviation of time since diagnosis or treatment are given.

L. Participation and response rates for patient groups have to be described and have to be more than 75%.

J. Information on patient/disease characteristics of dropouts is presented.

K. The measurement instrument to assess morbidity or quality of life has been reported by the authors or has been established in studies cited

by the authors.

L. More than one type of symptoms associated with post-SLNB morbidity is assessed in the results.
M. Besides physical morbidity, results are also described for additional assessment (e.g. quality of life, activities of daily life and the

psychological or social domain).

N. Frequencies of the most important outcome measures are presented.

O. Data are presented for clinically relevant prognostic factors of late morbidity after SLNB.

P. Informed consent is obtained from all participants before study.
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independent reviewer (Sheng Y.) made the final decision. Tri-
als were excluded if they were published in a language other
than English, as translation capabilities were not available.

2.3.  Quality assessment

Two of the authors (Liu C.Q. and Guo Y.) assessed the articles
independently using a modified version of an established cri-
terion list (Table 1).2>* The final list of the modified version
consisted of 16 items. Each item of a selected study, which
met our criteria, was assigned one point. If an item did not
meet our criteria or was not described clearly or not at all,
zero point was assigned. So the highest possible score was
16. Studies scoring 75% or higher of the maximum attainable
score (i.e. 212 points) were arbitrarily considered as ‘high
quality’; studies scoring between 50% and 75% were rated as
‘moderate quality’ and studies scoring lower than 50% were
considered as ‘low quality’. If articles were based on the same
cohort, one quality score was given based on the information
from all the available publications. The scoring results of the
two reviewers were compared, and the discrepancies were re-
solved by discussion to achieve consensus. If agreement
could not be achieved, a third reviewer (Sheng Y.) was invited
to evaluate the article.

2.4.  Analysis

Data extracted from the selected studies included the study
population, design, setting, follow-up time, outcome mea-
sures and rate of late morbidity in patients undergoing SLNB
alone. We presented predictors that were described in at least

one study and showed RR or OR above 2.0 or below 0.5 with a
statistically significant association (P < 0.05). We did not de-
pend solely on statistical significance, as many cohorts in-
cluded in our review had a rather small sample size, and
the relevant association between the prognostic factors and
outcomes may have remained undetected. Findings were
considered consistent if >275% of the studies reported of a fac-
tor showing the same direction of the association. Totally, we
defined five levels of evidence.?’* If consistent findings
(275%) were found in at least two high quality studies, we de-
fined it as strong evidence. If consistent findings (=75%) were
found in one high quality study and in at least one low quality
study, we defined it as moderate evidence. If findings were
found in one high quality study or consistent findings
(=275%) were found in at least three or more low quality stud-
ies, we defined it as weak evidence. If inconsistent findings or
less than three low quality studies were available, we defined
as it inconclusive evidence. If no data were presented, we de-
fined it as no evidence.

3. Results

3.1.  Selection of studies

Initially, the search yielded 957 citations (MEDLINE 492, EM-
BASE 437, and 28 by reference checking). After the first
screening, 109 non-duplicate abstracts were selected and
the full publications were retrieved. Two reviewers assessed
the full publications, and finally a total of 32 papers reporting
on 27 independent cohort studies were included in this
review.

Table 2 - Results of the methodological assessment of studies on late morbidity after SLNB.

Study A B C D E F G H I J K L M N (0] P Total
Mansel 20063, Fleissig 2006% 1 1 1 1 1 1 1 1 1 1 1 1 1 1 = 1 15
Purushotham 2005%° 1 1 1 1 1 1 1 1 1 1 1 1 1 1 - 1 15
Bianco 2008%7,Zavagno 2008% 1 1 1 1 1 1 1 1 1 = 1 1 1 1 = 1 14
Madsen 2008"° 1 1 1 1 = 1 1 1 1 1 1 1 = 1 1 1 14
Langer 2007** 1 1 1 1 - 1 1 1 1 1 1 1 - 1 1 1 14
Lucci 2007%° 1 1 1 1 1 1 1 1 - 1 1 1 - 1 1 1 14
Rietman 2004%°,20063* 1 = 1 1 = 1 1 1 1 1 1 1 1 1 1 1 14
Swenson 200232 1 1 1 1 - 1 1 1 1 - 1 1 1 1 1 1 14
Barranger 2005%* 1 1 1 1 - 1 1 1 1 1 1 1 1 1 - - 13
Peintinger 2003** 1 1 1 1 - -~ 1 1 1 1 1 1 1 1 - 1 13
Temple 2002%° 1 1 1 1 - 1 1 1 1 - 1 1 - 1 1 1 13
Okada 2008® 1 1 1 1 - 1 1 1 1 - 1 1 - 1 - 1 12
Husen 2006°° 1 - 1 1 = 1 1 1 1 - 1 1 1 1 1 - 12
Wilke 2006°7 1 1 1 1 - 1 = 1 = 1 1 1 = 1 1 1 12
Leidenius 20058 1 - 1 1 - 1 1 1 - - 1 1 1 1 1 1 12
Ronka 2005%° 1 - 1 1 - - 1 1 1 1 1 1 1 1 - 1 12
Veronesi 20032 1 1 1 1 1 1 1 1 = - 1 1 - 1 = 1 12
Baron 2002, 2004, 20074%-42 1 1 1 = = 1 1 1 = = 1 1 1 1 = 1 11
Schijven 2003*3 1 - 1 1 - 1 1 1 - - 1 1 1 1 1 - 11
Burak 2002** 1 1 1 1 - - 1 1 1 - = 1 1 1 = 1 11
Schrenk 2000%° 1 - 1 1 - - 1 1 1 1 - 1 1 1 - 1 11
Schulze 2006%° 1 - 1 1 - 1 1 1 - - 1 1 1 1 - - 10
Blanchard 2003% 1 - 1 1 - 1 1 1 - 1 1 1 - 1 - - 10
Haid 20028 1 = 1 1 = 1 1 1 = - 1 1 1 1 - - 10
Haid 2002%° 1 = 1 1 - 1 1 = 1 - 1 1 - = 1 1 10
Sener 2001°° - - 1 - -~ 1 1 1 1 1 1 - -~ 1 1 1 10
Golshan 2003°! 1 - 1 - - 1 1 - - - 1 = - = 1 7
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3.2. Methodological quality

The results of the quality assessment are presented in Table 2.
The overall quality scores ranged from 7 to 15 points, with the
median score being 12.1 points (75.5%). In the end, 17 studies
with a score of 12 points or more of the methodological crite-
ria were further analysed in our review.>!3"16:2>-39

3.3.  Study characteristics

There were five randomised controlled trials (RCTSs) in the re-
view, and 14 of all the 17 studies were in a prospective ap-
proach; both RCTs and prospective studies were of high
quality. Many studies described the technique of SLNB,
including the type of radiopharmaceutical, the injection site,
use of lymphoscintigraphy and use of blue dye, including the
injection site. Besides, most studies described the assessment
methods of pain, lymphoedema, range of motion and sensory
disorders. All studies had different patient groups; and cancer
treatment (breast surgery, radiation therapy, chemotherapy or
hormonal therapy) and variable late morbidity were de-
scribed. The collected the data are presented in Table 3.

3.4.  Late morbidity

3.4.1. Pain

Totally 12 studies assessed the prevalence of pain. The assess-
ment instruments varied from self-designed questionnaires,
subjective rating scales, McGill Pain Questionnaire®* and
VAS®%3! scores to validated pain questionnaires. The preva-
lence of pain one year or later after treatment of breast cancer
ranged from 8.0% to 36.0% among the studies. During the sec-
ond year, the prevalence of pain decreased to 7.5-21.2%. A
five-year study on unilateral breast cancer reported that the
prevalence of pain was 9.3% after surgery.’® Working, needle-
work, carrying things and pressure of clothes were the most
common pain inducers; and the pain led to sleep distur-
bances in 9.0% of the patients.®

3.4.2. Range of motion

The assessment of the range of arm motion was mostly per-
formed by physical examination,'**>?637-3? subjective rating
scales®'6:27:3233:49 anq Shoulder Disability Questionnaire.®® A
goniometer was also used in six articles.!®26:30:38:3949 The
prevalence of restricted range of motion of the affected arm
varied from 6.4% to 31% of the patients one year after treat-
ment. Two years later, the prevalence decreased to 0.0-9.4%.
However, a reduction in the upper extremity range of motion
was found in 3.8% (117 of 3071) patients receiving SLNB alone
in a prospective international cooperative group trial.>” Range
of motion interfered more with daily life in patients who had
undergone an ALND than in those who had undergone an
SLNB immediately after surgery, but the interference had no
difference at 6 and 12 months after surgery.>

3.4.3. Oedema

Thirteen studies assessed the swelling of the affected arm.
Different criteria were used for oedema. Most studies defined
the oedema of the arm as an increase of 2 cm in the circum-
ference from the pre-surgery arm measurement when com-

pared with the contralateral arm. Some studies used a
questionnaire to assess oedema by self-report. One study
used the Measure of Arm Symptom Survey (MASS) question-
naire.® The prevalence of arm oedema varied from 3.0% to
10.0% at 6 months. At the time of one year or later, the prev-
alence was still between 6.0% and 14.0%. After a five-year fol-
low-up, lymphoedema was still reported in 6.8% patients who
had received SLNB alone. It is suggested that oedema is a
long-term problem, even in patients receiving no total
ALND."®

3.4.4. Strength

Muscle strength of the arms of the patients was assessed in
six studies. The assessment methods varied from physical
assessment of grip strength using a dynamometer® to sub-
jective reported weakness.'®3336394° The prevalence of
strength reduction ranged from 17.0% to 19.0% at the time
of one year or later. After a five-year follow-up, the prevalence
of weakness was still reported as 11.0%.¢ In one study, ALND
was considered a predictor of strength of shoulder abductors
and grip strength.®® In subjective evaluation, the prevalence
of strength reduction may be underestimated because older
women were prone to attribute their symptoms to ageing
rather than to operation sequelae; therefore they do not con-
sider the reduced strength, although present, to be of any
significance.>®

3.4.5. Sensory disorders

Symptoms of sensory disorders were described in 17 studies.
Sensory disorders included numbness, paresthesias, dyses-
thesias and stiffness. The main assessments were physical
examination, self-designed questionnaires and Breast Sensa-
tion Assessment Scale (BSAS). Some reported that SLNB even
had a significant sensory morbidity, though the prevalence
was approximately half that of ALND.>*® The prevalence of
sensory disorders at one year or later after treatment of breast
cancer ranged from 2.0% to 66.0% in the studies. Two years
after treatment it was still 1.0-22.0%. A large prospective
study (Z20010)*” reported that 8.6% (307 of 3573) patients had
axillary paresthesias after SLNB alone. One study reported
that after a five-year follow-up the rate of self-reported arm
numbness was 5.1%,'® which was much lower than that re-
ported in another comparison study,*? also with a five-year
follow-up but with moderate quality (score = 11).

3.5.  Predictors of late morbidity

Consequently, time after surgery, young age, breast surgery,
axillary radiation, tumour location, tumour stage, two-step
procedures, BMI, radiopharmaceutical, trauma/infection and
chemotherapy were investigated. Some factors were exam-
ined in several studies, while others in just one study. So their
prognostic value remained uncertain.

3.5.1. Strong evidence

Strong evidence was found for the predictive value of time
after surgery and young age for late morbidity. The prevalence
of morbidity decreased over time in patients who underwent
SLNB alone.®*3>*3 Another important predictor of late
morbidity was young age. Schijven®® reported that patients



Table 3 - Study characteristics of 17 selected studies.

Reference Centre Sample size Treatment of cancer/SLNB Blue dye Design Follow-Up Assessment Late morbidity of SLNB alone (%)
SLNB SLNB+ ALND BCT MRM RT CT HT nentis) Pain Oedema ROM Strength Sensory
disorders
Swenson 2002%? Multi(2) 169 78 141 28 132 67 119 Yes ib Prospective 12 MASS: Pain/ROM/Oedema 28.7 35 6.4 24.9
Temple 2002%° Single 171 62 171 0 163 65 - - Prospective 12 BSAS: Pain/Sensory disorders 25.0 25.0
Veronesi 2003? Single 100 100 - - - - - No Prospective 24 Phys exam: Oedema/ROM 8.0 7.0 0.0 1.0
Questionnaire: Pain/ROM
Paresthesias
Peintinger 2003** Multi(2) 25 31 25 0 25 5 17 Yes pb Prospective 12 EORTC QLQ-C30 36.0 4.0
EORTC QIQ-BR23
MPQ: Pain KPS: Mobility
Rietman 2004°°, 2006°* Multi(2) 66 58 80 49 17 49 10 10 Yes pb Prospective 24 Phys exam: Oedema/ROM 18.0
VAS: Pain
SDQ:ADL GARS:ADL
Purushotham 2005%° Multi(2) 143* 155 133 10 132 43 114 Yes pb Prospective 12 Phys exam: Oedema/ROM 66.0

SF-36:physical and social
function, pain
533 Single 92 47 84 8 84 8 12 Yes pb Retrospective 36 Phys exam: Oedema/ROM 12.0 5.0 7.0 14.0
Questionnaire: Pain/
Sensory disorders
533 Single 54 61° 54 0 54 15 40 Yes pb Prospective 20 EORTC QLQ-C30 212 0.0 9.4 17.3 5.9
EORTC QLQ-BR23
Roénka 2005 Single 43 40° 35 8 36 6 18 Yes pb Prospective 12 Phys exam: Oedema/ROM 28.0 13.0 31.0 19.0
Questionnaire(Pain/Oedema/
Numbness)
Wilke 20067 Multi(126) 4160 4160 0 3472 - - Yes pb/mb  Prospective 6 Phys exam: Oedema/ROM / 6.9 3.8 8.6
Paresthesias
Mansel 2006*2 Multi(11) 4952 496 457 38 - - - Yes pb Prospective 18 Phys exam: Oedema/ROM/ 7.0 8.7
Sensory disorders/Shoulder
function
Fleissig 2006> Arm functioning subscale.
FACT-B+4: QOL TOI :QOL
Husen 2006°¢ Single 203 167 147 54 134 35 90 Yes pb Retrospective 24 Questionnaire: Arm 16.0 4.0 12.0 18.0 6.0
morbidity/Oedema
Lucci 2007%° Multi(110) 446 445 446 0 446 - - Yes ib/pb Prospective 12 Phys exam: Oedema/ 6.0 9.0
Paresthesias
Langer 2007™* Multi(13) 449 210 411 38 411 124 355 Yes ib/pb Prospective 31 Phys exam: Oedema /ROM 15.3 B 25 10.9
Questionnaire: Pain/
Numbness
Madsen 2008"° Multi(7) 164 174 57 137 27 133 41 60 - Prospective 18 Phys exam: Oedema/ROM/ 18.0 7.0 14.0 15.0
Sensibility
Subjective arm score
Bianco 2008%” Multi(18) 336 341 286 49 - - - No Prospective 24 Phys exam: Oedema 7.5 5.0 2.5 9.0
Zavagno 2008 Questionnaire: Pain/ROM/
Numbness
SF-36/PGWB
Okada 2008'° Multi(4) 119 68 119 0 115 43 - - Retrospective 59 Phys exam: Oedema/ROM 9.3 6.8 11.0 5.1
Questionnaire: Sensory
disorders/
Arm symptoms

Abbreviations: SLNB, sentinel lymph node biopsy; ALND, axillary lymph node dissection; SLNB+, SLNB + ALND; SNB?, SNB group includes patients under SLNB+ALND; ALNDP, ALND group includes
patients under SLNB + ALND; BCT, breast conservative therapy; MRM, modified radical mastectomy; RT, radiation therapy; CT, chemotherapy; HT, hormone therapy; QOL, quality of life; ADL,
Activities of daily life; phys exam, physical examination; ROM, range of motion; -, unknown or not mentioned; pb, patent blue; ib, isosulphan blue; mb, methylene blue; BMI, body mass index; MASS,
Measure of Arm Symptom Survey; BSAS, Breast Sensation Assessment Scale; KPS, Karnofsky performance status scale; MPQ, McGill Pain Questionnaire; SDQ, Shoulder Disability Questionnaire;
GARS, Groningen Activity Restriction Scale; VAS, visual analogue scale; FACT-B + 4, Functional Assessment of Cancer Therapy-Breast + 4 questionnaire; TOI, trial outcome index; SF-36, the MOS 36-
item short-form health survey; PGWB, the Psychological General Well Being Index; EORTC QLQ-C30, The European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire
QLQ-C30; EORTC QLQ-BR23, The European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire QLQ-BR23.
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younger than 50 had a 3.4-fold higher risk for numbness com-
pared with patients over 65 years of age. Younger women
were also reported to have significantly more sensory morbid-
ity regardless of the type of surgery when compared with el-
der women.*® Patients at young ages were also at risk to
have more pain and reduced strength.?® In contrast, it was
found that elder women were less likely to suffer pain, numb-
ness and limitation in ROM.*?

3.5.2.  Moderate evidence

Moderate evidence was found for the predictive value of
breast surgery, axillary radiation and tumour location. Breast
surgery, including BCT and mastectomy, appeared to be an-
other important predictor. Women who underwent mastec-
tomy were more likely to report of numbness and limitation
in ROM than those who had breast-conserving surgery. The
advantage of SLNB over ALND was independent of whether
the women had breast-conserving surgery or mastectomy.>
In patients undergoing total mastectomy, the difference was
only significant for pain sensation.*

Patients who underwent radiation therapy to the axilla
were 2.4 times higher at risk of lymphoedema and 2.6 times
higher prone to impaired use of the arm.** Additional radia-
tion on the axilla predicted a further decrease in shoulder
range of motion due to radiation-induced subcutaneous fibro-
sis.?® A third important predictor was tumour location. For
lymph node-negative patients who underwent sentinel lym-
phadenectomy alone, tumour location in the upper outer
quadrant was associated with increased risk of lymphoedem-
a.>® Another study found that tumour location in upper outer
quadrant seemed to increase numbness in all patients.*®

3.5.3.  Weak evidence

Weak evidence was found for the predictive value of two-
step procedure, BMI and the use of radiopharmaceutical
alone. One study suggested that the two-step axillary clear-
ance represented the most important influential factor for
arm morbidity symptoms of swelling and numbness.*® The
second predictor was the BMI of patients. It was found that
women of larger BMI were more likely to report of pain and
infection, and of interference with daily life from pain and
infection.®? The use of radiopharmaceutical alone was con-
sidered a significant predictor of late morbidity in one
study.>” Patients who were mapped with the radiopharma-
ceutical technique alone were associated with the presence
of paresthesias and decrease in the range of motion of their
upper extremity.

3.5.4. Inconclusive evidence

Inconclusive evidence was found for tumour stage, trauma/
infection and chemotherapy. The pathologic stage of the pa-
tients was an important indicator for loss of full active motion
range of arm (higher stage indicating a 2.1-fold higher risk).**
Interestingly, it was found that patients with chemotherapy
reported of less arm/hand numbness than patients without
chemotherapy.*® The presence of trauma and/or infection
had been identified in one study as a factor associated tempo-
rally with the onset of lymphoedema.*°

4, Discussion

Only a few studies have described the late morbidity in pa-
tients with primary breast cancer after SLNB alone over the
last 16 years (1993-2008); and the majority of them showed
much lower morbidity compared with ALND group. This sys-
tematic review assessed the late morbidity of breast cancer
patients after SLNB alone (i.e. 26 months) from a total of 17
eligible studies, all of them reported that the morbidity after
SLNB alone was much lower compared with that after levels
I and II ALND, but should not be neglected. And strong evi-
dence has been found that the time after surgery and young
age were the predictors for late morbidity after SLNB. There
were only five RCTs in our study>'*?>"?° because few publica-
tions were conducted in a randomised approach for women'’s
choice between SLNB and ALND had to be considered.>*** We
noticed that studies have reported various methods and stan-
dards for assessing the morbidity (pain, impairment of range
of motion, oedema, decreased strength and sensory disor-
ders) in breast cancer surgery, which may contribute to the
different morbidities after breast cancer surgery, which also
prevented us from performing a meta-analysis. Different
assessing methods can lead to difficulties in the process of
assessment, making it impossible to obtain the data of more
patients with breast cancer, not to mention the management
and statistical analysis of the data, stopping us from carrying
out further research. Therefore, uniform, standardised
assessment criteria for assessing the upper limb function
after breast cancer are very important, and a consensus is
needed to be reached urgently among the organisers of large
clinical trails and societies of breast cancers.

4.1.  Assessment of late morbidity after SLNB

As mentioned earlier, there are no uniform criteria for impair-
ments in pain, range of motion, oedema, muscle strength or
sensory disorder”’; and it is difficult to find a suitable ques-
tionnaire for the above-mentioned morbidities in breast can-
cer patients associated with SLNB, which may partly explain
the variation in prevalence of pain (7.5-36%), impairment of
range of motion (0.0-31.0%), oedema (0.0-14.0%), decreased
strength (11.0-19.0%) and sensory disorders (1.0-66.0%).%"*
16,25-39

Researchers like to make comparisons between different
groups, such as SLNB alone versus ALND, patients who
received SLNB alone versus patients who received a second-
ary ALND after an initial SLNB (i.e. SLNB + ALND), and pa-
tients with sentinel node metastases undergoing delayed
ALND (two-step ALND) versus patients with sentinel node
metastases undergoing immediate ALND (i.e. one-step
ALND). In this review, seven studies assessed the morbidity
between SLNB alone and SLNB + ALND, and found that the
morbidity after SLNB alone was much lower than that after
SLNB+ALND,#1%:29:32.3436 Byt once the lymph node metasta-
sis was found, a complete axillary clearance was suggested.>*
Moreover, RT to the axilla is another option instead of ALND
for patients with positive SLNs.>> Comparison between effica-
cies of axillary RT and ALND for preventing axillary recur-
rence in patients is ongoing in the AMAROS trial.>®
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4.2.  Predictors of late morbidity after SLNB

We have identified 11 predictors for late morbidity associated
with SLNB in the present review. However, the results de-
scribed in this review were partially inconclusive, even
though most studies included in this review were of high
quality. In general, it can be concluded that breast cancer pa-
tients with low prevalence of late morbidity after SLNB alone
are probably those who experienced it long time after surgery.
Besides, patients at young ages were prone to report of higher
morbidity (mostly sensory disorders) than the elderly, while
increased age (=60 years) has been found to be related to a
higher prevalence of post-operative lymphoedema forma-
tion.>” The chance of experiencing late morbidity gets even
lower under following conditions: when patients also under-
go BCT instead of mastectomy, when patients receive irradia-
tion on breast or chest wall, but not on axillary/
supraclavicular region; when the tumour is not in the upper
outer quadrant; when patients have lower BMI or when de-
layed ALND (two-step procedures) is avoided. The roles of
other variables are less clear.

In particular, the Z0010 trial *” found that the use of radio-
pharmaceutical alone was associated with late morbidity. A
combination of a radiopharmaceutical injection, lymphoscin-
tigraphy, blue dye injection and a gamma camera detection-
probe was used in most studies. An exclusive blue dye tech-
nique can be viewed as not fully fulfilling the primary goal
of morbidity reduction that SLNB promises.*® Lymphoscintig-
raphy imaging is also very useful in further reducing morbid-
ity during sentinel lymph node biopsy, even there is no RCT to
confirm it.>

4.3. Limitations of this review

Firstly, in this review we only collected reports published in
English. Language bias might exist, even its effect has not
been firmly established.®®? Secondly, very few studies had
evaluated the risks of late morbidity after SLNB alone, proba-
bly due to the low prevalence of morbidity, thus we have cho-
sen the positive predictors (RR or OR above 2.0 or below 0.5,
P < 0.05) either from SLNB group or from all the participants
(including SLNB group) in the study. Finally, we did not assess
the predictors for different kinds of late morbidities sepa-
rately, which may influence our finding.

4.4, Conclusion

In patients with early stage primary breast cancer, SLNB has
been proven to be a safe and minimally invasive procedure.
In this review, we found that the late morbidity under SLNB
alone is lower than expected, but not negligible, especially
in the view of sensory disorders. We also found that time after
surgery and young age are strong evidences in predicting late
morbidity after SLNB. And more attention should be paid to
breast surgery, radiation to axilla, tumour location, BMI,
two-step procedure and especially lymph mapping tech-
niques. All these predictors are identified in the development
of late morbidity that should be taken into account in clinical
practice. More long-term prospective randomised clinical tri-

als are warranted to investigate the late morbidity of early
stage breast cancer patients under SLNB, and the relationship
with quality of life and activity of daily life.
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