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ABSTRACT 
Introduction: Lymphedema is one of the most frequent and disabling complications 
following surgical treatment for breast cancer, with a global prevalence that varies 
depending on associated therapies such as radiotherapy and chemotherapy. This 
condition significantly affects patients’ quality of life by limiting upper limb function and 
causing symptoms such as pain, heaviness, reduced mobility, and difficulties in 
performing daily activities. Currently, Complex Decongestive Therapy (CDT), consisting 
of manual lymphatic drainage, multilayer bandaging, therapeutic exercise, and flat-knit 
compression garments, represents the gold standard for management. However, in recent 
years, there has been growing interest in complementary strategies that may help maintain 
the benefits of CDT. Among these, aquatic immersion has shown promise due to the 
effects of hydrostatic pressure. 
Objective: This case report aims to evaluate the effect of hydrostatic pressure during a 
recreational scuba dive on symptoms and functional parameters in a patient with right 
upper limb lymphedema secondary to breast cancer. 
Case Presentation: A 51-year-old woman with post-surgical lymphedema following right 
breast invasive carcinoma resection. The patient underwent cycles of chemotherapy and 
radiotherapy. She has been receiving annual courses of Complex Decongestive Therapy 
(CDT) and consistently uses a custom flat-knit compression garment for maintenance. 
Materials and Methods: A recreational scuba diving session was performed at an average 
depth of 10 meters for a duration of 35 minutes. Assessments were conducted at three 
time points, including limb circumference, segmental volume, and upper limb range of 
motion (ROM). Patient-reported outcomes were also collected regarding perceived fatigue, 
pressure sensation, pain intensity, heaviness, and overall satisfaction with the proposed 
activity. 
Results: The intervention resulted in a reduction of limb volume and circumference, 
which was maintained over time, along with an increase in ROM of the affected upper 
limb. The patient also reported reduced perceived exertion during the activity and 
expressed a high level of satisfaction, noting an improved sense of lightness and mobility. 
Conclusions: Although limited to a single case, these findings suggest that recreational 
scuba diving may serve as a valuable complementary approach to CDT, supporting the 
maintenance of therapeutic benefits and contributing to patients’ physical and 
psychological well-being. Further research with larger cohorts is needed to confirm the 
efficacy and safety of this innovative intervention. 

      XCVII.4.2025 •        230        Igiene e Sanità Pubblica           

PUBLIC HEALTH AND IMPROVING THE QUALITY OF LIFE IN BREAST CANCER PATIENTS. A CASE REPORT 



      Igiene e Sanità Pubblica 2025; 97 (4) 

Introduction 
According to the World Health Organization (WHO), breast cancer is the most common 
malignancy worldwide, with over 2.3 million new cases annually and nearly 80% of 
deaths occurring in low- and middle-income countries. Incidence varies significantly 
across geographic regions, being highest in Western countries and considerably lower in 
Asia and Africa. Lymphedema is a frequent complication following breast cancer 
treatment (1,2) (with approximately 53,686 new diagnoses estimated in Italy in 2024) (3). 
It is a chronic and progressive condition (4); symptoms such as skin tightness, heaviness, 
and swelling, along with complications (5) including lymphangitis, erysipelas, and tissue 
fibrosis, may limit physical and social functioning and negatively affect body image and 
quality of life (6). 
Physiotherapeutic management is primarily represented by Complex Decongestive 
Therapy (CDT) (4), in which compression plays a key role. 
As stated by Stevin’s law, the increase in hydrostatic pressure on a body immersed in a 
fluid is directly proportional to the increase in depth (7). Exercise performed in an 
aquatic environment, due to the hydrostatic pressure, may facilitate lymphatic drainage 
(8,9). 

Objective 
To describe the effect of hydrostatic pressure during a recreational scuba dive on a patient 
with right upper limb lymphedema following breast cancer and to evaluate whether this 
activity could serve as a supportive strategy for maintaining the benefits achieved through 
Complex Decongestive Therapy (CDT). 

Case Presentation 
A 51-year-old female registered nurse underwent right quadrantectomy and ipsilateral 
axillary lymphadenectomy in 2021 for intermediate-grade invasive ductal carcinoma (B5b, 
CDI, G2). On physical examination, a firm nodule of approximately 2 cm was palpated in 
the outer quadrants of the right breast; a globular, firm, mobile lymph node was noted in 
the ipsilateral axilla. Family history included a mother with ovarian cancer and a maternal 
aunt with breast cancer. No other significant comorbidities were reported. The patient 
received neoadjuvant chemotherapy and postoperative radiotherapy. 
Lymphedema developed five months post-surgery and was confirmed by 
lymphoscintigraphy, which showed poor tracer progression and dermal backflow in the 
dorsal hand. The patient currently presents with stable Stage II lymphedema (4) without 
relevant complications. She has undergone cycles of Complex Decongestive Therapy 
(CDT) at the Vascular Diagnostics and Rehabilitation Clinic, S. Giuseppe Hospital, 
Marino (RM), Italy, and regularly wears a flat-knit compression garment (RAL therapeutic 
class 2). 

Materials and Methods 
The patient, a novice in scuba diving, performed a recreational dive at an average depth of 
10 meters for 35 minutes in seawater at 28°C, with an ambient air temperature of 34°C. 
Prior to the dive, medical history was reviewed to exclude conditions that could 
compromise the safety or success of the activity. 
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The dive was divided into three phases (Fig.1) and performed under the continuous 
supervision of a physiotherapist who is a certified PADI dive instructor, ensuring 
adherence to proper diving procedures and instructing the patient in the use of the diving 
equipment: 

PHASE 1: The first 2 minutes were dedicated to reaching the target depth of 
approximately 10 meters. 
PHASE 2: The average depth of 10 meters was maintained for 28 minutes. 
PHASE 3: The final 5 minutes were dedicated to a slow ascent, respecting the standard 
ascent rate of 10 m/min. 
At a depth of 10 meters, the hydrostatic pressure acting on the body, relative to standard 
atmospheric pressure at sea level, is approximately 760 mmHg, resulting in a total 
pressure of about 1520 mmHg. 
Measurements were taken at three time points: T0 (before the dive), T1 (immediately after 
surfacing), and T2 (one hour after the end of the dive): 
- Upper limb circumference: Measured with a tape measure. For each upper limb, length 
was measured from the acromion to the distal metacarpals, with seven standardized 
circumferences recorded (7 and 14 cm proximally from the elbow to the acromion, and 
distally from the elbow to wrist, metacarpus, wrist, and elbow) (10). 
- Segmental volumetry: Using the “Dotto V.A.” software (10), total upper limb volumes 
were determined in liters and percentage, along with volumetric differences for individual 
segments (arm, forearm, hand). 
Range of Motion (ROM): Shoulder, elbow, and wrist ROM of the right upper limb were 
measured goniometrically at T0 and T1. 
Patient-reported outcomes: Thirty minutes post-dive, perceived exertion was assessed 
using the Borg CR10 Scale® (0 = no effort; 10 = maximum effort ever perceived) (11), 
and patient satisfaction was evaluated using a 5-point Likert scale (1 = not at all; 5 = very 
much). 
All measurements were taken at the same temperature, by the same operator, with upper 
limbs in the same resting position. 

Results 
Comparison of recorded data (Table 1) showed improvement in circumferences and  
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volumes of both upper limbs between T0 and T1 (∆ left upper limb 2.87%; ∆ right upper 
limb 4.98%). At T2, the right upper limb maintained the reduction observed at T1, 
whereas the left upper limb returned to baseline dimensions (∆ T0-T2 left upper limb 
0.95%; ∆ T0-T2 right upper limb 4.48%). 

  

As shown by the data (Table 2), the range of motion (ROM) increased in all major joints 
of the right upper limb. 

Perceived exertion, assessed using the Borg CR10 Scale, indicated a tolerability of 3/10. 
Pain was evaluated using the Numerical Rating Scale (NRS) at T0, T1, and T2, with a 
score of 0 at all three time points. Patient satisfaction was assessed through an interview 
(Table 3) at the end of the diving activity, showing a positive response to the proposed 
experience. 
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Discussion 
The results of this case report highlight the potential of aquatic activity in the 
management of lymphedema. Hydrostatic pressure at a depth of 10 meters produced a 
favorable effect on the reduction of the affected upper limb volume, with a consequent 
improvement in joint range of motion (ROM). 
A significant alleviation of limb heaviness was also observed during the dive, exceeding 
that experienced during land-based physical activity. The greater and more sustained 
volumetric reduction observed in the right limb compared to the left suggests that the 
effect of hydrostatic pressure may be particularly pronounced in the region affected by the 
pathology. 
The patient reported high satisfaction with the experience, also appreciating its 
recreational aspect. Although hydrostatic pressure at 10 meters is considerably higher 
than that applied by the daily compression garment, the patient reported better tolerance 
during the dive. 

Conclusion 
Hydrostatic pressure during diving appears to play a relevant role in the conservative 
management of lymphedema. These preliminary results suggest the utility of expanding 
the sample size and indicate the need for further research to define specific application 
protocols. 
The use of ultrasonography and bioelectrical impedance analysis (BIA) at T0, T1, and T2 
could provide more specific, objective, and reliable data regarding lymphedema changes, 
both in terms of volume and tissue consistency. 
  
Limitations 
Results refer to a single case. 
The study is based on a single, non-repeated dive. 
The lack of medium- or long-term measurements did not allow determination of the 
duration of the observed effects of aquatic activity. 
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The patient provided written informed consent for the publication of clinical data in 
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