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ABSTRACT

Objective: Skin cancers are the most common malignant cancers.
For the surgical treatment of skin cancer, there are cases where ax-
illary dissection should be performed, and secondary lymphedema
after axillary dissection is not uncommon. The study examined the
number of lymph nodes removed in the dissection materials to eval-
uate the factors that may predict the development of lymphedema.

Material and Method: Our study included patients who under-
went axillary lymph node dissection for malignant skin tumors orig-
inating from the upper extremities between 2019 and 2022. Age,
gender, type of primary malignancy, localization of the lesion, total
number of lymph nodes removed in the dissection material, num-
ber of metastatic lymph nodes detected in the dissection material,
history of SLNB, and the difference in measurements between the
operated and non-operated extremity were recorded preopera-
tively and at the first year postoperatively.

Result: In our study, there was a statistically significant positive
correlation between the total number of lymph nodes removed
and the diameter difference between the dissected and non-dis-
sected arms. At the same time, there was a statistically signif-
icant positive correlation between the number of metastatic
lymph nodes and the diameter difference between the dissect-
ed limb and the metacarpophalangeal joints of the other limb.

Conclusion: Lymphedema is a complication that is difficult to
treat and whose prognosis can be alleviated if detected early. By
evaluating the number of excised and metastatic lymph nodes

OzZET

Amag: Deri kanserleri en sik gérilen malign kanserlerdendir. Cilt
kanserinin cerrahi tedavisi igin aksiller diseksiyon yapilmasi gere-
ken durumlar mevcuttur ve aksiller diseksiyon sonrasi sekonder
lenfédem nadir degildir. Calismada, lenfédem gelisimini 6ngd-
rebilecek faktorleri degerlendirmek icin diseksiyon materyalle-
rinde ¢ikarilan lenf nodu sayisi incelenmistir.

Gere¢ ve Yéntem: Calismamiza 2019-2022 yillarn arasinda Ust
ekstremite kaynakli malign deri timéri nedeniyle aksiller lenf
nodu diseksiyonu yapilan hastalar dahil edildi. Yas, cinsiyet, pri-
mer malignite tipi, lezyonun lokalizasyonu, diseksiyon materya-
linde cikarilan toplam lenf nodu sayisi, diseksiyon materyalinde
saptanan metastatik lenf nodu sayisi, SLNB dykusU, opere edilen
ve edilmeyen ekstremite arasindaki dl¢iim farki preoperatif ve
postoperatif birinci yilda kaydedildi.

Bulgular: Calismamizda, ¢ikarlan toplam lenf nodu sayisi ile
diseke edilen ve edilmeyen kol arasindaki cap farki arasinda
istatistiksel olarak anlamli pozitif korelasyon bulunurken, meta-
statik lenf nodu sayisi ile diseke edilen uzuv ile diger uzvun me-
takarpofalangeal eklemleri arasindaki cap farki arasinda istatis-
tiksel olarak anlamli pozitif korelasyon bulunmustur.

Sonug: Lenfdédem, tedavisi zor olan ve erken teshis edildigin-
de prognozu hafifletilebilen bir komplikasyondur. Diseksiyon
materyallerinde eksize edilen lenf nodu sayisi ve metastatik
lenf nodu sayisi degerlendirilerek lenfédem gelisebilecek has-
talarda erken énlem almak, hastalari egitmek, bireysel tedavi
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in the dissection materials, it may be possible to take early pre-
cautions, educate patients, develop individual treatment mo-
dalities, and avoid unwanted complications in patients who may

develop lymphedema.
Keywords: Axillary lymph node dissection, melanoma,

secondary lymphedema, non-melanoma skin cancer

modaliteleri gelistirmek ve istenmeyen komplikasyonlardan ka-
¢inmak mimkiin olabilir.

Anahtar Kelimeler: Aksiller lenf nodu diseksiyonu, melanom,
sekonder lenfédem, melanom digi cilt kanseri

INTRODUCTION

Skin cancer is the most common type of malignancy in
the world, and its incidence is significantly increasing
(1). Skin cancer types are classified as melanoma and
nonmelanoma skin cancers (NMSC). Basal and squa-
mous cell carcinoma are the main forms of NMCS (2).
The etiologic factors for skin tumors are multifactorial;
thereby, the mechanistic pathways differ. Nevertheless,
significant factors include UV radiation, leading to ge-
netic mutation (3).

Treatment modalities vary by the type of skin tumors, and
they can be treated by surgery, chemotherapy, or radio-
therapy. The gold standard for the management of skin
cancer is surgical excision with histopathological control
of excision margins (3).

Sentinel lymph node biopsy (SLNB) and regional lymph
node dissection are complementary treatment modali-
ties for managing SCCs and melanomas. SCC of the skin
has low incidence rates of nodal metastasis. Therefore,
regional lymphadenectomy is generally not recommend-
ed in clinically node-negative patients (4). In the case of
lymph node involvement by SCC, regional lymph node
dissection should be preferred. Patients who have mel-
anomas should be investigated for the stage of the dis-
ease. When the disease is in its early period, wide surgi-
cal excision and the evaluation of the lymph nodes are
the essential steps for managing the disease. Patients
with clinically node-negative stage | or Il melanoma that
is 0.8 mm in thickness and located on the trunk or ex-
tremities should be allowed to discuss SLNB to provide
staging and prognostic information (5). In the case of SLN
positivity, completion lymph node dissection (CLND) is
performed (6). Axillary, cervical, or inguinal completion
lymph node dissection is performed after SLN positivity
detection or clinically node-positive situations for meta-
static skin tumors. CLND for the skin tumor is a curative
process that aims to remove all lymph nodes and meta-
static disease in a lymphatic basin. CLND helps to elimi-
nate regional lymph node recurrences and the associat-
ed morbidity (7).

Lymphedema is a severe complication for the patient
who is already trying to cope with the diagnosis of cancer.
Physiologically and psychologically, disturbances will ap-

pear during the management of the lymphedema. After
all, chronic lymphedema may lead to recurrent infection
and even the development of lymphangiosarcoma (8).
Postoperative lymphedema following axillary dissection
has been studied in depth for breast cancer patients.
Hence, while describing the risk factors for lymphedema
after axillary dissection, breast cancer-related lymphede-
ma studies must be investigated. Even though the oper-
ative techniques are different, the risk factors will be sim-
ilar. Age, BMI, radiotherapy, sex, race, stage, diabetes,
chemotherapy, and number of nodes removed are some
of the main risk factors for lymphedema development af-
ter axillary dissection due to breast cancer (9).

In this study, we aim to evaluate the risk factors for the
development of lymphedema in patients who under-
went axillary lymph node dissection (ALND) due to up-
per extremity skin tumors. In addition, the study aims to
evaluate the association between the number of nodes
removed during dissection and postoperative lymphede-
ma development. This study retrospectively examines
pathology records in patients with ALND, and during fol-
low-ups, our team evaluates lymphedema development
by measuring arm circumferences.

MATERIALS and METHODS

In this study, patients who underwent axillary lymph node
dissection (ALND) for malignant skin tumors originating
from the upper extremities between 2019 and 2022 in the
Plastic, Reconstructive, and Aesthetic Surgery Depart-
ment were included. The study included patients who
underwent ALND for cutaneous malignant tumors orig-
inating from the upper extremities in our clinic, who were
followed up at the physical therapy and rehabilitation
center for the prevention of lymphedema in the postop-
erative period, and in whom we measured the circumfer-
ence of the relevant upper extremity in the first postoper-
ative year. Exclusion criteria included having undergone
ALND in a center other than our clinic, being under 18
years of age, having a history of preoperative trauma or
infection in the relevant upper extremity, not attending
postoperative follow-up for various reasons (comorbidity,
death due to existing disease, etc.), and having under-
gone ALND for cutaneous malignant tumors located in
regions other than the upper extremities (thorax, perium-
bilical region, etc.).
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Patient’s age, gender, type of primary malignancy, prima-
ry location of the lesion, total number of removed lymph
nodes in the dissection material, number of positive
lymph nodes detected in the dissection material, history
of SLNB, and the difference in measurements between
the operated and non-operated extremities in centime-
ters were recorded preoperatively and at the first year
postoperatively. Circumferences of the bilateral arms (15
cm proximal to the elbow), forearms (10 cm distal to the
elbow), wrists, and metacarpophalangeal (MCP) joints
level were measured in centimeters two weeks before the
operation and recorded on a chart. After the operation,
a compression garment was applied to the relevant ex-
tremity on the first postoperative day, and rehabilitation
was performed to prevent lymphedema. Circumferences
were measured in centimeters at the bilateral arms (15
cm proximal to the elbow), forearms (10 cm distal to the
elbow), wrists, and MCP joints level and recorded on the
chart at the first postoperative year. Patients were in-
structed to refrain from activity before measurement. No
patient received radiotherapy after the study.

Axillary lymph node dissection surgery involved removal
of level 1-2-3 lymph nodes in the axillary region, while the
long thoracic and thoracodorsal nerves were preserved.
The total number of lymph nodes removed during the
operation and the number of positive lymph nodes were
recorded by reviewing the previous medical pathology
report records.

The normality assumption of continuous variables was
tested by the Shapiro-Wilk test. Categorical variables
were presented as frequency (%), and continuous vari-
ables were presented as mean+SD, median, and range.
Comparisons between two groups in continuous vari-
ables were performed with the Mann-Whitney U test.
The Spearman correlation test analyzed the level of cor-
relation between two continuous variables. Statistical cal-
culations were performed with SPSS software version 25
(IBM Corp., Armonk, NY, USA). Results were evaluated at
a 95% confidence interval, and significance was evaluat-
ed at p<0.05.

The study protocol was approved by the Medical Ethics
Committee of Istanbul University (Date: 17.03.2023 No:
06). All data was anonymized, and the informed consent
for every patient was recorded.

RESULTS

This study included 16 patients who underwent axillary
lymph node dissection (ALND) for malignant skin tumors
originating from upper extremities between 2019 and
2022 in our Plastic, Reconstructive, and Aesthetic Surgery
department. Considering the exclusion criteria and the
survival rate following melanoma disease, the number
of patients included in the study was reduced to eight.

The study included eight patients with skin tumors, five
males and three females, with a mean age of 63.1£6.9
(Range: 52-73) years. The lesion was localized in the hand

in three, forearm in two, arm in two, and axilla in one of

the patients. Sentinel lymph node biopsy was performed
in four patients, and axillary lymph node dissection was
performed in all patients (100%). In axillary lymph node
dissection, a mean of 23.4+6 (Range: 14-35) lymph nodes

were removed, and carcinoma metastasis was detected

in five patients. Lymphedema was observed in four pa-

tients during clinical follow-up, with a mean difference of
1.38+1.30 cm (4.4%) between the dissected and the oth-

er extremity (Table 1). The circumference measurement
results of the patients are presented in detail in Table 2.

There was a statistically significant positive correlation
between the number of lymph nodes removed and the

diameter difference between the dissected and non-dis-

sected arm (r=0.734; p=0.038), while there was a statisti-

cally significant positive correlation between the number

of metastatic lymph nodes and the diameter difference

between the dissected extremity and the MCP joints of

the other extremity (r=0.889; p=0.044) (Table 3).

Table 1: Patients’ demographic characteristics

Variables (n=8) n (%)
Age, mean (SD) 63.1(6.9)
Gender

Male 5(62.5)
Female 3(37.5)
Localization of the lesion

Hand 3(37.5)
Forearm 2 (25)
Arm 2 (25)
Axillary region 1(12.5)
SLNB prior to ALND

Yes 4(50)
No 4 (50)
Total number of removed lymph nodes, 23.4 (6.0)
mean (SD)

Pathological lymph nodes

Negative 3(37.5)
Positive 5(62.5)
Lymphedema

Yes 4(50)
No 4 (50)

SLNB: Sentinel lymph node biopsy, ALND: Axillary lymph node
dissection, SD: Standard deviation
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Table 2: Circumferential difference between operated
and non-operated extremities and joints

Circumference

measurements Mean (SD) Median Min.-Max.
Arms (cm) 1.38 (1.30) 1 0-4
Forearms (cm) 0.75(0.707) 1 0-2
Wrists (cm) 0.50 (0.756) 0 0-2
MCEP joints (cm) 0.50 (0.535) 0.5 0-1

SD: Standard deviation, MCP: Metacarpophalangeal

Table 3: The relationship between the measurements
and total number of removed lymph nodes and total
number of metastatic lymph nodes

TNRLN TNMLN
Variables r p-value r p-value
Arms (cm) 0.734 0.038* -0.433 0.467
Forearms (cm) 0.494 0.213 -0.148 0.812
Wrists (cm) 0.070  0.848 0.344 0.571
MCP joints (cm) -0.112  0.792 0.889  0.044*

*p<0.05, r: Spearman correlation test, TNRLN: Total number of re-
moved lymph nodes, TNMLN: Total number of metastatic lymph
nodes, MCP: Metacarpophalangeal

In patients who underwent SLNB prior to ALND, no sig-
nificant changes were found in postoperative follow-up
circumferential measurements at the arm (p=0.549), fore-
arm (p=0.343), wrist (p=0.405) and MCP joint (p=1.000)
level.

DISCUSSION

Skin tumors are common malignancies that require close
follow-up after treatment. Our study evaluated the de-
velopment of lymphedema after axillary dissection, one
of the treatment modalities for skin tumors. In our pa-
tient group, a significant positive correlation was found
between the diameter difference at the arm level of the
extremity in which axillary dissection was performed for
cutaneous malignant tumor in the upper extremity and
the other extremity, as well as the total number of lymph
nodes removed in the dissection material. There was also
a statistically significant positive correlation between the
number of metastatic lymph nodes found in the dissec-
tion material and the diameter difference between the
MCP joints of the dissected extremity and the other ex-
tremity.

Depending on the subtype of skin tumor and the pa-
tient’s clinical findings, there may be cases where SLNB
should be performed before ALND. In the study group,
some patients underwent SLNB before ALND; there was
no significant difference between the circumferential

measurements of the relevant extremity in these patients
compared to patients who did not undergo SLNB, and
the history of SLNB before dissection did not affect the
outcome.

While the number of patients included in our study was
16 in the first phase, the number of patients followed up
in the first postoperative year decreased to eight due
to the effect of the survival of patients with melanoma,
an aggressive skin tumor, and the death of patients due
to additional comorbidities, etc. These factors led to a
limited number of patients being analyzed. All patients
were followed up in physical therapy centers to prevent
lymphedema in the postoperative period, and appropri-
ate compression garments were applied. Despite close
physical therapy follow-up, a difference in diameter be-
tween the extremities with and without dissection was
observed.

In the literature, there are studies evaluating lymphedema
developing in patients who underwent axillary dissection
for breast cancer. In these studies, when the risks for the
development of lymphedema were examined, it was ob-
served that the number of resected lymph nodes and the
number of pathological lymph nodes were risk-increas-
ing factors (10, 11). In a study conducted for melanoma
treatment, it was observed that the total number of resect-
ed lymph nodes and the number of pathological lymph
nodes were not associated with an increased prevalence
of lymphedema. The same study observed that the history
of SLNB was not a risk-increasing factor in the develop-
ment of lymphedema (8). Our study observed that a histo-
ry of SLNB did not increase the risk of lymphedema after
ALND. However, the correlation between the total number
of lymph nodes removed, the number of metastatic lymph
nodes, and limb diameter differences resulted in different
results from the aforementioned study.

Lymphedema is a severe complication after ALND and
can be difficult to treat. While cellulitis caused by lymph-
edema is the main complication, there is a spectrum of
complications extending to lymphangiosarcoma, and
physiological and psychological disorders are also fre-
quently observed in these patients (12). It is important to
take precautions to reduce the development of lymph-
edema in the early postoperative period. For this pur-
pose, necessary lymphedema training can be tailored
individually and by cancer treatment (13). In our study, we
focused on the factors we can evaluate in the early period
regarding lymphedema development. The pathology re-
port document examined in our outpatient clinic during
the postoperative follow-up period was aimed at predict-
ing the development of lymphedema and taking nec-
essary measures to reduce the development of lymph-
edema by considering the total number of lymph nodes
removed in the dissection material and the number of
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metastatic lymph nodes. There are limitations within the
scope of our study. First of all, the small number of cas-
es constituted a limitation in our study. In addition, limb
diameter measurements were used to evaluate the de-
velopment of lymphedema in the patients, and volume
change measurement was not applied, but the study by
Taylor et al. showed that limb diameter measurements
appropriate to anatomical points have high reliability
(14). In addition, evaluating the quality of life of the pa-
tients could have helped us to better consider the clinical
lymphedema complaints of the patients.

CONCLUSION

According to the results obtained from our data, there
is a correlation between the total number of removed
lymph nodes and metastatic lymph nodes and limb di-
ameter differences. It may be beneficial to determine
cut-off values for the total number of removed lymph
nodes and the number of metastatic lymph nodes and
to predict the development of lymphedema in a larger
case series. Thus, it may be possible to predict the devel-
opment of lymphedema, evaluate the results, establish
appropriate communication with patients, and detail a
personalized treatment.
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