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Introduction

According to data from the World Health Organization, more
than 10 million new cases of Breast Cancer (BC) are diagnosed each
year. This type of cancer ranks as the leading malignancy among
women, accounting for up to 16% of all cancer cases. For every 100
women diagnosed with breast cancer, there is 1 man. In Europe,
over 370,000 new cases are registered annually, with approximate-
ly 130,000 women succumbing to this disease. The highest mortal-
ity rates from breast cancer are observed in the United Kingdom,
Denmark, and France, while countries such as India, Ethiopia, Chi-
na, and Mongolia report significantly lower rates [1]. The analysis
of breast cancer incidence in Russia for 2023 indicates that Breast
Cancer (BC) remains the leading oncological disease, accounting
for 19.1% of all cases of malignant neoplasms. Approximately 5 out
of 1,000 residents of the country have or have had this diagnosis.
In 2023, there were 74,008 new cases of breast cancer registered.
Of these, 32.5% are classified as stage I, 42.7% as stage 1I, 17% as
stage III, and 7.4% as stage IV. Science and physicians have made
significant advancements in the treatment of breast cancer at all
stages; however, patients continue to face unresolved issues relat-
ed to the aftermath of surgical treatment. Various challenges arise
during the treatment process, and in our article, we share our expe-
rience in addressing a surgical complication such as lymphedema.
Lymphedema (Lymphostasis) is a chronic progressive condition
characterized by the accumulation of protein-rich fluid in the inter-
stitial space, associated with impaired lymphatic system function.
This condition typically leads to chronic inflammatory processes,
reactive fibrosis in the affected area, and excessive development of
subcutaneous adipose tissue. Lymphedema of the upper extrem-
ity, which occurs following radical treatment for breast cancer,
currently affects approximately 40% of patients within 8-10 years

post-surgery, including axillary lymphadenectomy. When this sur-
gery is performed in conjunction with radiation therapy, the risk
of developing lymphostasis ranges from 22.5% to 60%. Various
methods for the prevention and treatment of this complication are
currently available.

Diagnosis of Lymphedema
Physical Examination

Physical Examination During the physical examination for
lymphedema, clinicians assess the affected limb for signs such as
swelling, skin changes, and tissue texture. The examination may
include measuring limb circumference, evaluating the range of mo-
tion, and checking for the presence of pitting edema. Additionally,
the clinician may perform a thorough assessment of the patient’s
medical history and any previous surgeries or treatments that
could contribute to lymphatic dysfunction.

Anthropometric Measurements

Measurement of Limb Circumference is conducted at seven an-
atomical points: Wrist Lower third of the forearm Middle third of
the forearm Upper third of the forearm Lower third of the upper
arm Middle third of the upper arm Upper third of the upper arm.

Instrumental Diagnosis

Instrumental Diagnosis of Lymphostasis plays a crucial role in
identifying and assessing the condition of the lymphatic system. It
includes various methods such as ultrasound examination of the
soft tissues of the upper extremity, Indocyanine Green (ICG) lym-
phography, and Magnetic Resonance (MR) lymphography.

@ @ This work is licensed under Creative Commons Attribution 4.0 License|A]BSR.MS.ID.OO3384. 789


WWW.biomedgrid.com
WWW.biomedgrid.com
http://dx.doi.org/10.34297/AJBSR.2025.25.003384

Am ] Biomed Sci & Res

During the ultrasound examination of soft tissues, fibrotic
changes in the affected limb are evaluated, along with duplex scan-
ning of the subclavian and axillary vessels. During ICG Lymphog-
raphy, the transport function of the lymphatic system is evaluated,
identifying blockages and the development of collateral lymphatic
flow. This method aids in detecting preserved lymphatic pathways
for the formation of Lymphovenous Anastomosis (LVA) and deter-
mining indications for lymph node transplantation. MR Lymphog-
raphy is a promising method that allows for high-quality visualiza-
tion of deep lymphatic pathways, lymph nodes, and vessels. It aids
in assessing the condition of soft tissues, performing differential
diagnosis between primary and secondary lymphedema, and de-
termining indications for liposuction.

Stages of Lymphedema

There are numerous classification systems for lymphedema.
The International Society of Lymphology (ISL) has implemented a
classification based on the clinical presentation [2]. According to
this classification, lymphedema is divided into four stages. Stage
0 (or IA) refers to a latent or subclinical state, where swelling is
not apparent despite impaired lymphatic drainage and changes in
subjective symptoms. Stage I is characterized by fluid accumulation
that decreases with limb elevation. Stage 1I shows that limb eleva-
tion does not lead to a reduction in swelling. Stage III is character-
ized by lymphostatic “elephantiasis” with the development of tro-
phic skin changes. The scientific committee of MD Anderson Cancer
Center has proposed a practical staging system for lymphedema
based on the results of lymphography using Indocyanine Green
(ICG) [2]. This system divides lymphedema into four stages based
on the nature of skin drainage and the number of visualized lym-
phatic vessels. Stage [ is characterized by minimal, heterogeneous
skin drainage with a large number of patent lymphatic vessels.
Stage II features segmental skin drainage with a moderate number
of patent lymphatic vessels. Stage 11l presents extensive skin drain-
age encompassing the entire arm, with a small number of patent
lymphatic vessels. Stage IV shows pronounced skin drainage cover-
ing the entire arm and extending to the dorsal side of the hand, with
no patent lymphatic vessels present. This system allows for a more
accurate assessment of the condition of the lymphatic system and
the selection of appropriate treatment. Treatment of Lymphedema.

Conservative Treatment

The gold standard in the therapy of lymphedema is Complex
Physical Decongestive Therapy (CPDT), also known as Complex
Decongestive Therapy (CDT). This method consists of a series of
interventions that include several key components and two phases
of treatment. The first phase aims to maximize the reduction of
limb volume. During this period, skin care is provided, Manual Lym-
phatic Drainage (MLD) therapy is performed, multilayer bandaging
is applied, and specific exercises are carried out. This phase lasts
from four to six weeks [3]. The second phase of treatment focuses
on maintaining the results achieved in the first phase. This phase
begins immediately after the completion of the first phase and in-
cludes wearing compression garments, performing specific exercis-
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es, providing skin care, and conducting Manual Lymphatic Drainage
(MLD) therapy for additional support [4].

Surgical Treatment

Surgical treatment of lymphedema includes various methods
aimed at restoring normal lymphatic flow and reducing swelling.

Let’s Consider Some of Them:

Lymphaticovenular Anastomosis (LVA), also known as lym-
phovenous shunt, is a surgical procedure in which an anastomosis
is created between overloaded lymphatic vessels located above the
site of lymphatic obstruction and adjacent venules [5]. Research
has shown that Lymphaticovenular Anastomosis (LVA) is more ef-
fective in the early stages of lymphedema. This is attributed to the
absence of functional changes in the lymphatic ducts, which are of-
ten observed in the later stages of the condition [6-8]. One of the
main advantages of this procedure is the low risk of postoperative
complications. Typically, patients can be discharged from the clinic
on the day of the surgery or after one day of observation. In some
medical centers, the procedure is performed under local anesthe-
sia. Disadvantages of the procedure include the technical complexi-
ty of handling vessels and creating the anastomosis, as their caliber
can be as small as 0.2 mm. Additionally, specialized super-micro-
surgical instruments and high-resolution optical microscopes are
required to perform the surgery [9].

Lymph Node Transplantation

The procedure involves the transplantation of tissue complexes
containing lymphatic vessels and nodes, which are extracted from a
donor site and transferred to the affected limb as free tissue trans-
fer. A meta-analysis compared the outcomes of lymph node trans-
plantation and Lymphaticovenular Anastomosis (LVA) in cases of
limb lymphedema. The results indicated that while both procedures
were effective in the short term, patients undergoing lymph node
transplantation exhibited significant long-term improvements, in-
cluding a high likelihood of discontinuing the use of compression
garments. The primary drawback of lymph node transfer is the
risk of iatrogenic secondary lymphedema at the donor sites. One
method developed to prevent this complication involves the use of
reverse mapping to identify and protect the lymph nodes that pre-
dominantly drain the limb, with the aim of preserving them during
the harvesting of inguinal or lateral thoracic lymph nodes [10].

Liposuction

Excessive fat accumulation and fibrotic changes in tissues are
among the pathological manifestations of chronic lymphedema. Li-
posuction is widely used as a reduction method to remove hyper-
trophied subcutaneous adipose tissue from the affected limb. This
technique is considered less invasive compared to other reduction
procedures. However, liposuction does not improve the condition
of the lymphatic system; therefore, patients need to wear compres-
sion garments for life to prevent recurrence. These surgical methods
can significantly improve the quality of life for patients with lymph-
edema by reducing the manifestations of the disease and restoring
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normal limb function. Despite the high prevalence of lymphedema
among women who have undergone breast cancer treatment, the
management of this complication is often not covered by mandato-
ry health insurance. This creates additional financial difficulties for
patients who require specialized treatment and rehabilitation. It is
also important to note that conservative and surgical treatments
for lymphedema are performed by different specialists in various
medical institutions. This leads to increased time between treat-
ment stages and reduces patient compliance with therapy.

Aim of the Study

The aim of our study was to evaluate the changes in quality of
life of patients following the treatment of lymphedema, as well as to
assess the effectiveness of the conservative and surgical treatment
phases within a single department to reduce the time between
these stages.

Materials and Methods

From 2021 to 2023, at the Department of “Tumors of the Fe-
male Reproductive System” of the Central Clinical Hospital of the
Russian Railways Medicine, 310 patients undergoing surgical treat-
ment for breast cancer were examined, revealing 60 cases of upper
limb lymphedema stages I-IV. Among these, 40 patients reported
complaints of pulling pain, a sense of fullness, and heaviness in the
upper limb. Diagnosis was conducted using physical examination,
volumetric measurements, Indocyanine Green (ICG) lymphography,
and Magnetic Resonance (MR) lymphography. At the department,
patients underwent courses of Comprehensive Physical Anti-Ede-
ma Therapy (CPAT) administered by specially trained medical staff,
with diagnosis and therapy effectiveness monitored by a staff lym-
phologist. As part of the CPAT, manual lymphatic drainage massage
and bandaging with specialized low-stretch bandages and addition-
al compression garments were performed. The average number of
CPAT sessions ranged from 7 to 10. After completing the CPAT ses-
sions, patients were referred for surgical treatment involving the
creation of lymphovenous anastomoses or liposuction of the upper
limb.

Results

At the department, treatment for lymphedema stages -1V was
conducted for 30 patients. After completing the procedures, pa-
tients subjectively reported significant improvements in overall
well-being, reduced heaviness, and decreased swelling in the af-
fected limb, as well as restored motor function. Volumetric mea-
surements indicated that the average difference in volume between
the healthy arm and the arm with lymphedema before the proce-
dures was 5-6 cm; after the procedures, this difference decreased
to 1-2 cm or disappeared completely. ICG lymphography showed
restoration of the linear pathway of lymphatic flow, with no diffuse
spread of contrast observed. Patients with no edema component
and I-1I stage lymphedema according to ICG lymphography (n=15)
underwent Lymphovenous Anastomosis (LVA). Patients with pro-
nounced fibrotic components and III-IV stage lymphedema ac-
cording to ICG lymphography (n=2) underwent liposuction of the
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limb. Thirteen individuals declined the surgical treatment phase.
In the LVA group, no postoperative complications were observed.
In the liposuction group, postoperative seromas were noted, which
resolved within 2-3 days post-surgery. All patients wore flat-knit
compression garments following the surgical intervention [11-27].

Conclusions

The administration of Comprehensive Physical Anti-Edema
Therapy (CPAT) sessions in patients with upper limb lymphedema
stages I-1V improves quality of life indicators and reduces the inci-
dence of postoperative complications during the surgical treatment
phase of lymphedema. Comprehensive Physical Anti-Edema Ther-
apy (CPAT) is considered the “gold standard” for the treatment of
lymphedema, leading to significant improvements in patients’ qual-
ity of life. This method does not impose a high economic burden,
as it requires only specially trained medical personnel and specif-
ic bandages. The high effectiveness of CPAT, along with the lack of
alternative conservative treatments for lymphedema, underscores
the necessity of its integration into medical standards for the care
of patients with lymphedema. Mastering this technique in surgical
hospitals enhances the understanding of the mechanisms under-
lying lymphedema development and allows for timely preventive
measures, including specialized surgical interventions, the use of
compression garments, and patient education.

Acknowledgements

None.

Conflict of Interest
None.

References
1. https://globescan.com/.

2. Miao Liu, Siyao Liu, Quanping Zhao, Ying Culi, Jin Chen, et al. (2022) Using
the Indocyanine Green (ICG) Lymphography to Screen Breast Cancer
Patients at High Risk for Lymphedema. Diagnostics(Basel) 12(4): 983.

3. Executive Committee (2016) The diagnosis and treatment of peripheral
lymphedema: 2016 consensus document of the International Society of
Lymphology. Lymphology 49(4):170-184.

4. Williams A (2010) Manual lymphatic drainage: exploring the history
and evidence base. Br ] Community Nurs 15(4): S18-24.

5. Chang DW, Suami H, Skoracki RA (2013) prospective analysis of 100
consecutive lymphovenous bypass cases for treatment of extremity
lymphedema. Plast Reconstr Surg 132(5): 1305-1314.

6. Koshima I, Inagawa K, Urushibara K, Moriguchi T (2000)
Supermicrosurgical lymphaticovenular anastomosis for the treatment
of lymphedema in the upper extremities. ] Reconstr Micro surg 16(6):
437-442.

7. Losco L, Aksoyler D, Chen SH, Bolletta A, Velazquez Mujica J, et al. (2020)
Pharyngoesophageal reconstruction with free jejunum or radial forearm
flap as diversionary conduit: Functional outcomes of patients with
persistent dysphagia and aspiration. Microsurgery 40(6): 630-638.

8. Pappalardo M, Starnoni M, Franceschini G, Baccarani A, De Santis
G (2021) Breast Cancer-Related Lymphedema: Recent Updates on
Diagnosis, Severity and Available Treatments. ] Pers Med 11(5): 402.

American Journal of Biomedical Science & Research 791


https://pubmed.ncbi.nlm.nih.gov/35454031/
https://pubmed.ncbi.nlm.nih.gov/35454031/
https://pubmed.ncbi.nlm.nih.gov/35454031/
https://pubmed.ncbi.nlm.nih.gov/29908550/
https://pubmed.ncbi.nlm.nih.gov/29908550/
https://pubmed.ncbi.nlm.nih.gov/29908550/
https://pubmed.ncbi.nlm.nih.gov/20559172/
https://pubmed.ncbi.nlm.nih.gov/20559172/
https://pubmed.ncbi.nlm.nih.gov/24165613/
https://pubmed.ncbi.nlm.nih.gov/24165613/
https://pubmed.ncbi.nlm.nih.gov/24165613/
https://pubmed.ncbi.nlm.nih.gov/10993089/
https://pubmed.ncbi.nlm.nih.gov/10993089/
https://pubmed.ncbi.nlm.nih.gov/10993089/
https://pubmed.ncbi.nlm.nih.gov/10993089/
https://pubmed.ncbi.nlm.nih.gov/32767616/
https://pubmed.ncbi.nlm.nih.gov/32767616/
https://pubmed.ncbi.nlm.nih.gov/32767616/
https://pubmed.ncbi.nlm.nih.gov/32767616/
https://pubmed.ncbi.nlm.nih.gov/34065795/
https://pubmed.ncbi.nlm.nih.gov/34065795/
https://pubmed.ncbi.nlm.nih.gov/34065795/

Am ] Biomed Sci & Res

9. Di Taranto G, Chen SH, Elia R, Bolletta A, Amorosi V, et al. (2020) Free
gastroepiploic lymph nodes and omentum flap for treatment of lower
limb ulcers in severe lymphedema: Killing two birds with one stone. ]
Surg Oncol 121(1): 168-174.

10.Ciudad P, Sabbagh MD, Agko M, Huang TCT, Manrique O], et al
(2019) Surgical Management of Lower Extremity Lymphedema: A
Comprehensive Review. Indian ] Plast Surg 52(1): 81-92.

11. Lasinski BB, Thrift KMK, Squire DC, Melanie K Austin, Kandis M Smith, et
al. (2012) A systematic review of the evidence for complete decongestive
therapy in the treatment of lymphedema from 2004 to 2011. PMR 4(8):
580-601.

12.Ezzo ], Manheimer E, McNeely ML, Doris M Howell, Robert Weiss, et al.
(2015) Manual lymphatic drainage for lymphedema following breast
cancer treatment. Cochrane Database Syst Rev 2015(5): CD003475.

13.Donahue PM, Crescenzi R, Scott AO, Vaughn Braxton, Aditi Desai, et
al. (2017) Bilateral changes in deep tissue environment after manual
lymphatic drainage in patients with breast cancer treatment-related
lymphedema. Lymphat Res Biol 15(1): 45-56.

14.Suehiro K, Kakutani H, Nakamura K, Noriyasu Morikage, Osamu
Yamashita, et al. (2016) Immediate changes to skin and subcutaneous
tissue strains following manual lymph drainage in legs with lymphedema.
Ann Vasc Dis 9(1): 30-34.

15.Bjork R, Ehmann S (2019) S.T.R.L.D.E. Professional guide to compression
garment selection for the lower extremity. ] Wound Care 28(suppl 6a):
1-44.

16. Franzeck UK, Spiegel I, Fischer M, BortzlerC, Stahel HU, et al. (1997)
Combined physical therapy for Lymphedema evaluated by fluorescence
microlymphography and lymph capillary pressure measurements. ] Vasc
Res 34(4): 306-311.

17.Eliska O, Eliskova M (1995) Are peripheral lymphatics damaged by high
pressure manual massage? Lymphology 28(1): 21-30.

18.Bergmann A, Fabro EAL, Costa RM (2018) Compressive bandaging in
the treatment of lymphedema of the extremities. In: Lemos TV, Santos

Copyright© Mukueva M

GP, editors. Clinical reasoning therapeutic bandages. Sdo Paulo: Andreoli
463-479.

19. Panchik D, Masco S, Zinnikas P, Brooke Hillriegel, Tori Lauder, et al.
(2019) Effect of exercise on breast cancer-related lymphedema: what
the lymphatic surgeon needs to know. ] Reconstr Microsurg 35(1): 37-
45.

20. Rooney L, Cooper-Stanton G, Cave-Senior ] (2018) Compression therapy
and exercise: enhancing outcomes. Br ] Community Nurs 23(7): 343-
346.

21. Baumann FT, Reike A, Reimer V, et al. (2018) Effects of physical exercise
on breast cancer-related secondary lymphedema: a systematic review.
Breast Cancer Res Treat 170(1): 1-13.

22.Luz RPC, Haddad CAS, Rizzi SKLA, Elias S, Nazario ACP, et al. (2018)
Complex Therapy Physical alone or Associated with Strengthening
Exercises in Patients with Lymphedema after breast cancer treatment: a
controlled clinical trial. Asian Pac ] Cancer Prev 19(5): 1405-1410.

23.Fife CE, Farrow W, Hebert AA, Nathan C Armer, Bob R Stewart, et al.
(2017) Skin and wound care in lymphedema patients: a taxonomy,
primer, and literature review. Adv Skin Wound Care 30(7): 305-318.

24.Douglass ], Mableson HE, Martindale S, Kelly-Hope LA (2019) An
enhanced self-care protocol for people affected by moderate to severe
lymphedema. Methods Protoc 2(3): 77.

25.0 Brien BM, Sykes P, Threlfall GN, Browning FS (1997)
Microlymphaticovenous anastomoses for obstructive lymphedema.
Plast Reconstr Surg 60(2): 197-211.

26.Basta MN, Gao LL, Wu LC (2014) Operative treatment of peripheral
lymphedema: A systematic meta-analysis of the efficacy and safety of
lymphovenous microsurgery and tissue transplantation. Plast Reconstr
Surg 133(4): 905-913.

27.Dayan JH, Dayan E, Smith ML (2015) Reverse lymphatic mapping: A new
technique for maximizing safety in vascularized lymph node transfer.
Plast Reconstr Surg 135(1): 277-285.

American Journal of Biomedical Science & Research 792


https://pubmed.ncbi.nlm.nih.gov/31168837/
https://pubmed.ncbi.nlm.nih.gov/31168837/
https://pubmed.ncbi.nlm.nih.gov/31168837/
https://pubmed.ncbi.nlm.nih.gov/31168837/
https://pubmed.ncbi.nlm.nih.gov/31456616/
https://pubmed.ncbi.nlm.nih.gov/31456616/
https://pubmed.ncbi.nlm.nih.gov/31456616/
https://pubmed.ncbi.nlm.nih.gov/22920313/
https://pubmed.ncbi.nlm.nih.gov/22920313/
https://pubmed.ncbi.nlm.nih.gov/22920313/
https://pubmed.ncbi.nlm.nih.gov/22920313/
https://pubmed.ncbi.nlm.nih.gov/25994425/
https://pubmed.ncbi.nlm.nih.gov/25994425/
https://pubmed.ncbi.nlm.nih.gov/25994425/
https://pubmed.ncbi.nlm.nih.gov/28323572/
https://pubmed.ncbi.nlm.nih.gov/28323572/
https://pubmed.ncbi.nlm.nih.gov/28323572/
https://pubmed.ncbi.nlm.nih.gov/28323572/
https://pubmed.ncbi.nlm.nih.gov/27087870/
https://pubmed.ncbi.nlm.nih.gov/27087870/
https://pubmed.ncbi.nlm.nih.gov/27087870/
https://pubmed.ncbi.nlm.nih.gov/27087870/
https://pubmed.ncbi.nlm.nih.gov/31173547/
https://pubmed.ncbi.nlm.nih.gov/31173547/
https://pubmed.ncbi.nlm.nih.gov/31173547/
https://pubmed.ncbi.nlm.nih.gov/9256091/
https://pubmed.ncbi.nlm.nih.gov/9256091/
https://pubmed.ncbi.nlm.nih.gov/9256091/
https://pubmed.ncbi.nlm.nih.gov/9256091/
https://pubmed.ncbi.nlm.nih.gov/7791372/
https://pubmed.ncbi.nlm.nih.gov/7791372/
https://pubmed.ncbi.nlm.nih.gov/29935493/
https://pubmed.ncbi.nlm.nih.gov/29935493/
https://pubmed.ncbi.nlm.nih.gov/29935493/
https://pubmed.ncbi.nlm.nih.gov/29935493/
https://pubmed.ncbi.nlm.nih.gov/29972671/
https://pubmed.ncbi.nlm.nih.gov/29972671/
https://pubmed.ncbi.nlm.nih.gov/29972671/
https://pubmed.ncbi.nlm.nih.gov/29470804/
https://pubmed.ncbi.nlm.nih.gov/29470804/
https://pubmed.ncbi.nlm.nih.gov/29470804/
https://pubmed.ncbi.nlm.nih.gov/29802707/
https://pubmed.ncbi.nlm.nih.gov/29802707/
https://pubmed.ncbi.nlm.nih.gov/29802707/
https://pubmed.ncbi.nlm.nih.gov/29802707/
https://pubmed.ncbi.nlm.nih.gov/28617750/
https://pubmed.ncbi.nlm.nih.gov/28617750/
https://pubmed.ncbi.nlm.nih.gov/28617750/
https://pubmed.ncbi.nlm.nih.gov/31487887/
https://pubmed.ncbi.nlm.nih.gov/31487887/
https://pubmed.ncbi.nlm.nih.gov/31487887/
https://pubmed.ncbi.nlm.nih.gov/887661/
https://pubmed.ncbi.nlm.nih.gov/887661/
https://pubmed.ncbi.nlm.nih.gov/887661/
https://pubmed.ncbi.nlm.nih.gov/24352208/
https://pubmed.ncbi.nlm.nih.gov/24352208/
https://pubmed.ncbi.nlm.nih.gov/24352208/
https://pubmed.ncbi.nlm.nih.gov/24352208/
https://pubmed.ncbi.nlm.nih.gov/25285683/
https://pubmed.ncbi.nlm.nih.gov/25285683/
https://pubmed.ncbi.nlm.nih.gov/25285683/

