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In a single lymphedema treatment facility,
128 consecutive patients with lower limb
lymphedema were retrospectively analyzed for
the development of genital edema. The
patients were separated for analysis on the
basis of who used or did not use compressive
pump therapy. Of the 128 patients with lower
limb lymphedema, 75 received no pump
therapy, and 53 used pumps. Of the 75 who
did not use pump compression, only 2 had
genital edema. Of the 53 patients who used
pump compression, 23 patients developed
genital edema after pump therapy (p<.0001).
The incidence of genital edema was unaffected
by age, sex, grade or duration of lymphedema,
whether lymphedema was primary or
secondary, whether a single or sequential
pump was used, the pressure level applied, or
duration or hours per day of pump therapy.

Compressive pump therapy for lower limb
lymphedema produces an unacceptably high
incidence of genital edema.

Lymphedema is a chronic, debilitating
disorder. Untreated, primary and secondary
lymphedema tends to worsen with time (1),
with a multitude of clinical and psychological
complications. These include limb immobility,
loss of function, pain, paresthesias, recurrent
infections, skin ulcerations, lympho-
cutaneous fistulae, genital edema, and rarely
angiosarcoma (2,3). Other disabilities include
impaired performance of common household
and work tasks, inability to wear normal
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clothing, and difficulty with sexual relations.
Accordingly, adequate treatment of lymphe-
dema is recommended.

The gradation of lymphedema has been
defined by the International Society of
Lymphology (4). Grade 1 has minimal
fibrosis, edema pits on pressure, and reduces
on limb elevation; Grade 2 has overt fibrosis,
non-pitting edema and fails to reduce with
limb elevation; Grade 3 has marked trophic
changes characterized by the expression
“elephantiasis.” Current treatment for
lymphedema includes: Complex Lymphe-
dema Therapy (CLT) (5-13), benzopyrone
drugs (2,13), surgery (6,14), and pneumatic
compression pumps (15-24). Early phase
(Grade 1) lymphedema responds to elevation
and use of compression garments. Operative
procedures include debulking, lymphatic or
lympho-nodal anastomosis to veins, omental
transplantation and lymphatic transplants
(6) but morbidity is high and long-term
effectiveness is questionable. Moreover, some
operations (e.g., micro-surgical shunts) are
available only in a few specialized centers
(6,14).

External pneumatic compression devices
or “pumps” are commonly used to treat
peripheral lymphedema. Several clinical
reports show that pumps reduce lymphe-
dema; however, the clinical outcomes vary
widely (15-24). Maintenance of edema
reduction depends on the continued use of
pumps and/or compression garments (19).



The amount of improvement in swelling after
therapy appears related to degree of fibrosis
with the lower grades of lymphedema
responding more favorably (23). Complica-
tions of pump treatment include cellulitis and
arterial insufficiency with occasional tissue
necrosis and even limb amputation (24,25).
Onset of edema in previously normal regions
and increased fibrosis proximal to the cuff of
the pump has been described (3,6,7).
However, there is no demographic data
available as to what proportion of patients
are treated by pumps in the general
lymphedema population, nor of the results or
complications. This report examines the
incidence of genital edema in 128 consecutive
patients with lower limb lymphedema who
were evaluated and treated at one facility.

CLINICAL EXPERIENCE
Subjects

The presence of genital edema was
studied retrospectively in 128 consecutive
patients with lower extremity lymphedema in
a single treatment facility. The demographics
of the study groups are illustrated in Table 1,
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and are similar to previous series (7-13,18-21)
thereby demonstrating the study patients did
not manifest unusual clinical features. Each
patient was interviewed and examined by at
least two of the authors. Before evaluation,
each patient completed an information form.
Moreover, a complete medical history was
obtained without emphasizing any relation-
ship between genital edema and pump usage.

Statistical Analysis

Chi square tests were mainly used with
Yale’s correction or Fisher’s exact tests. For
age and duration, student T and Mann-
Whitney tests were utilized.

Each set of data was analyzed for a)
whether the outcome in a patient treated with
a pump was affected by age, sex, duration of
lymphedema, grade, unilateral/bilateral leg
lymphedema, single or sequential pump,
pump pressures, hours per day of usage,
length of time of pump therapy, or whether
lymphedema was primary or secondary; b)
whether pump therapy was related to the
incidence of genital edema; c) whether pump
therapy correlated to any factors in a) or
correlated with the incidence of genital edema.

TABLE 1
Demographics of Patient Population With Lymphedema (LE)

Treated With and Without a Pump

Variable Pump No Pump p-values
Males 14 (11%) 18 (14%) 0.76
Females 39 30%) 57 (45%)
Lymphedema (LE)
Age (years) 49.1 (18.8)* 46.2 (21.2)* 0.82
Duration (years) 12.6 (11.4)* 13.2 (10.6)* 0.85
Grade 1 6 (5%) 20 (16%) 0.06
Grade 2/3 47 (37%) 55 (16%)
Primary 45 (35%) 28 (22%) 0.28
Secondary 30 (23%) 25 (20%)
Unilateral 34 (27%) 33 (26%) 0.025
Bilateral 19 (15%) 42 (33%)
*Mean+SD
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. TABIE 2
Occurrence of Genital Edema (GE) in 128
Consecutive Patients with Lower Limb
Lymphedema
GE No Pump Pump
-) 73 (97%) 30 (57%)
(+) 2 (3%)* 23 (43%)**

TABLE 3
» Occurrence of Genital Edema (GE)
After Different Types of Compression

Pumps Used to Treat Lower Limb

Lymphedema®
GE Single Sequential
Q) 12%% (43%) 16%* (57%)
+) 147 (37%) 247 (63%)

*p=<0.0001;
*#*No genital edema before pumping

*Not statistically significant; **5 patients
used both types of pumps; 18 patients used
both types of pumps

RESULTS

The initial 128 consecutive patients
presenting with lower extremity lymphedema
were examined by the authors for evidence of
genital edema. Of the 75 patients who did not
use pumps, there were only 2 (3%) with
genital lymphedema (Table 2), one of whom
(a 2-month old female) had vulvar edema
since birth. Of the 53 patients who used
pumps, genital edema developed in 23 (43%).
The difference was highly significant
(p<.0001). Each patient reported that genital
edema was absent before compressive pump
utilization, that it developed subsequently,
and persisted after discontinuance of
compression pumping. The incidence of
genital edema was not influenced by sex, age,
duration of lymphedema, if primary or
secondary or the grade of lymphedema. The
occurrence of bilateral lower limb
lymphedema in the pump treated patients
(15%) compared with the non-pump treated
patients (33%) was significantly different
(p=0.025). However, when this difference was
analyzed as a factor in production of genital
edema, it was not significant (p=0.31).

The development of genital edema after
use of an external pump was not affected by
the type of compression pump utilized,
whether single or sequential, the pressure

gradient (mmHg) used for treatment, the
duration (months) of pump therapy, or the
hours per day of pump treatment (Tables 3-6).

DISCUSSION

Patients with peripheral lymphedema
often display multiple disabilities both
organic and psychologic and those with
genital edema have major psycho/sexual
symptoms including severe depression.
Scrotal, penile and vulval edema are often
irreversible, respond poorly to treatment,
and often are the site of external lympho-
cutaneous fistulae, and, accordingly,
represent a potentially serious complication
of lower extremity lymphedema.

Consideration of the basic anatomy of
the lymphatic system illustrates the non-
physiologic mechanism of pump treatment.
Kubik demonstrated that the lymphatic
system is made up of many regional
“lymphotomes,” which have minimal
collateral communications (26). Lymph fluid
from these lymphotomes drains through
increasingly larger lymphatic vessels to enter
regional lymph nodes. If these lymph nodes
are blocked, excised or fibrosed, the only
lymphatic pathways remaining are
marginally effective lymphatic collaterals.
These collaterals can theoretically be opened
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TABLE 4
Duration of Pump Therapy (Months) in

Lower Limb Lymphedema Correlated with
Occurrence of Genital Edema (GE)*
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TABLE 5
Lack of Correlation of
Pump Pressure Gradient (mmHg) With
Occurrence of Genital Edema (GE)*

GE <1 13 4-12 12+

GE <40 40-80 >80  Unknown

) 8Q27%) 6(13%) 517%) 11(33%)

(+) 6(26%) 6(26%) 3(13%) 8((35%)

() 2(09%) 73B0%) 5(22%) 9 (39%)

(+) 4(13%) 8(27%) 7(23%) 11 (37%)

*Not statistically significant

*Not statistically significant

by Complex Lymphedema Therapy (CLT)
(5-13) as suggested by lymphoscintigraphic
imaging (3,7).

External pump compression may be
effective in “low protein” venous edema
where tissue fluid is forced directly back into
the bloodstream. However, in lymphedema,
the excess fluid is simply displaced into adja-
cent lymphotomes. If this region is drained by
obstructed or extirpated nodes, it seldom can
accommodate the excess lymphatic fluid and
surplus interstitial protein is left behind (27)
as suggested by radioimaging tracers (27,28).
Whereas the flow of fluid may be enhanced,
the residual protein in the tissues remains
and increased colloidal osmotic pressure
exerted by the proteins in the tissues causes
the edema to recur. Continual utilization of a
pump and/or high compression garments are
needed to restrict the recurrence of edema
fluid. Often this approach is impractical and
does not circumvent the problem caused by
the more proximal lymphatic blockade.
Moreover, sustained high external pump
pressures may damage remaining intact
lymphatic vessels. Thus, pump pressures over
45 mmHg may damage the initial lymphatics
(29,30). Increased interstitial protein is
associated with progressive fibrosis and
“chronic inflammation™ so characteristic of
lymphedema (2,31).
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Zelikovski, developer of the sequential
pump, Lymphapress, claims that a pump is
most useful in Grade 1 lymphedema and
that Grades 2 or 3 are less ideally suited for
compressive pump therapy (23). In this
investigation, 102 of 128 or 80% of the
patients had Grade 2 or 3 lymphedema.

Nowadays, a non-operative, safe, non-
invasive treatment known as Complex
Lymphedema Therapy (CLT) is commonly
used effectively to reduce peripheral
lymphedema (5-13,32,33). CLT consists of
manual compression, external compressive
bandaging, and specific physical therapy
exercises. The pattern of both the lymphatic
drainage and the follow-up physical therapy
exercises is based on specific collateral
pathways determined for each individual at
the time of consultation. Factors to be
considered to determine the collateral
pathways include surgical scars (which may
block lymph flow), areas of lymph nodal
dissection, areas of skin and subcutaneous
tissue fibrosis and risk for edema in the
contralateral limb. The regional lymphatic
anatomy and collateral pathways between
lymph drainage areas have been described by
Kubik (3). The successful reduction of
lymphedema through CLT is based on the
hypothesis of increasing lymphatic drainage
through opening of collateral circulation from
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. TABLE 6
Lack of Correlation of

Hours per Day Compression With
Occurrence of Genital Edema (GE)*

GE <1 1-4 5-12

) 6 (20%) 16 (53%) 8 (27%)

+) 5 (22%) 11 (48%) 7 (30%)

*Not statistically significant

the obstructed lymphotomes into normally
functioning lymphotomes. Unlike pump
therapy which has to be utilized on a
continual basis, after a single course of CLT
(averaging 5 days per week for 4 weeks),
edema reduction is not only maintained,
but further improves in compliant patients.
Compliance consists of wearing compressive
garments and performing special physical
therapy exercises 15-20 minutes, twice daily.
Lymphedema of the genital area is more
difficult to control because of the problem of
achieving adequate external compression to
this anatomical area. These sites are thus
difficult to bandage-wrap without causing
untenable functional problems with activities
of daily living. At our facility, in conjunction
with CLT, limited success has been achieved

_ in reducing genital lymphedema. Patients are

fitted with compression bike shorts over their
leg compression bandages. A good athletic
supporter for scrotal or penile edema in the
males and a sanitary pad for edema of the
vulva provides increased compression to these
areas. Special breathing exercises with
manual pressure in the abdominal and pelvic
areas during forceful exhalation, may
increase lymphatic flow and help reduce
suprapubic and genital lymphedema. Patients
are taught how to perform these exercises in
the supine position with their legs elevated on
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a wedge and the buttock and genital areas
elevated on pillows and rolls. Whereas
patients and therapists report a noticeable
decrease in the suprapubic and genital
lymphedema utilizing these techniques,
objective confirmation of edema reduction
by measurement is problematic. Subjectively,
patient complaints of pelvic “throbbing,”
“bursting,” “congestion,” and tolerance for
sitting, standing and walking are improved
by compression treatment.

In patients with lower limb lymphedema,
utilization of pneumatic compressive pumps
are significantly associated with the likely
development of genital edema. If pump treat-
ment is to be administered for lower limb
lymphedema, one must give major consi-
deration to the development of genital edema
especially when an alternative, effective, safe,
non-invasive option is available, namely, CLT.

REFERENCES

1. Casley-Smith, JR: Alterations of untreated
lymphoedema and its grades over time.
Lymphology 28 (1995), 174-185.

2. Casley-Smith, JR, Judith R Casley-Smith:
High-Protein Oedemas and the Benzopyrones.
Sydney & Balt, Lippincott, 1986.

3. Foldi, M, S Kubik: Lehrbuch der Lymphologie
fur Mediziner und Physiotherapeuter.
Stuttgart & NY, Fischer, 1989.

4. Casley-Smith, JR, M Foldi, TJ Ryan, et al:
Lymphedema. Lymphology 18 (1985), 175-180.

5. Foldi, E, M Foldi, H Weissletter: Conservative
treatment of lymphedema of the limbs.
Angiology 36 (1985), 171-180.

6. Foldi, E, M Foldi, L Clodius: The lymphe-
dema chaos; A lancet. Ann Plastic Surg. 22
(1989), 505-515.

7. Casley-Smith, Judith R, JR Casley-Smith:
Modern Treatment for Lymphoedema.
Adelaide, Lymphoedema Association of
Australia 1994, 245 pp.

8. Morgan, RG, Judith R Casley-Smith, MR
Mason, et al: Complex Physical Therapy of
the lymphoedematous arm. J Hand Surg
(Brit) 17B (1992) 437-441.

9. Boris, M, S Weindorf, B Lasinski, et al:
Lymphedema reduction by non-invasive
Complex Lymphedema Therapy. Oncology 8
(1994), 95-106.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

Boris, M, G Boris, S Weindorf, et al:
Lymphedema reduction by non-invasive
Complex Lymphedema Therapy. In: Progress
in Lymphology XIV. Witte MH, CL Witte
(Eds.), Zurich & Tuscon, Int. Soc.
Lymphology 27(Suppl) (1994) 601-604.
Casley-Smith, Judith R, MR Mason, RG
Morgan, et al: Complex Physical Therapy for
the lymphedematous leg. Int. J. Angiol. 4
(1995), 134-142.

Casley-Smith, JR, Judith R Casley-Smith:
Lymphoedema therapy in Australia, Complex
Physical Therapy and benzo-pyrones in over
600 limbs. In: Progress in Lymphology XIV.
Witte, MH, CL Witte (Eds.), Zurich &
Tuscon, Lymphology 27(Suppl) (1994),
622-626.

Casley-Smith, JR, RG Morgan, NB Piller:
Treatment of lymphoedema of the arms and
legs with 5,6 benzo-a-pyrone. New Eng. J.
Med. 329 (1993), 1158-1163.

Kinmonth, JB, J Patrick II, AS Chilvers:
Comments on operations for lower limb
lymphoedema. Lymphology 8 (1975), 56-61.
Raines, J, T O’Donnell, L Kalisher, et al:
Selection of patients with lymphedema for
compression therapy. Am J Surg 133 (1977),
430-437.

Sanderson, RG, WS Fletcher: Conservative
management of primary lymphedema.
Northwest Med. 64 (1965), 584-588.

Zeissler, RH, GB Rose, PA Nelson:
Postmastectomy lymphedema: late results of
treatment in 385 patients. Arch. Phys. Med.
Rehabil. 52 (1972), 159-166.

Richmand, DR, TF O’Donnell, A Zelikovski:
Sequential pneumatic compression for
lymphedema: A controlled trial. Arch Surg
120 (1985), 1116-1119.

Pappas, CJ, TF O’Donnell: Long term results
of compression treatment for lymphedema. J.
Vasc. Surg. 16 (1992), 555-562.

Yamazaki, Z, Y Idezuk, T Nemoto, et al:
Clinical experiences using pneumatic massage
therapy for edematous limbs or the last 10
years. Angiology 39 (1981), 154-163.
Swedborg, I: Voluminometric estimation of
the degree of lymphoedema and its therapy by
pneumatic compression. Scand. J. Rehab.
Med. 9 (1977), 131-135.

Klein, MJ, MA Alexander, JM Wright, et al:
Treatment of adult lower extremity
lymphedema with the Wright linear pump:
statistical analysis of a clinical trial. Arch.
Phys. Med. Rehabil. 69 (1988), 202-206.

Reprinted with permission of Journal LYMPHOLOGY

23.

24.

25.

26.

27.

28.

29,

30.

31.

32.

33.

33.

Zelikovski, A: Treatment of lymphedema with
a multi-compartmental pneumatic device. J.
Am. Acad. Dermatol. 23 (1990), 951-952.
Bastien, MR, BG Goldstein, JL Lesher, et al:
Treatment of lymphedema with a multi-
compartmental pneumatic compression
device. J. Am. Acad. Dermatol. 20 (1989),
853-854.

Callam, MJ, CV Ruckley: Hazards of
compression treatment of the leg. Brit. Med.
J. 295 (1987), 1382.

Kubik, S: The Lymphatic System. New York,
Springer, 1985.

Leduc, A, R Bastin, P Bourgeois: Lymphatic
reabsorption of proteins and pressotherapies.
In: Progress in Lymphology XI. Partsch H
(Ed.), Amsterdam, Elsevier, 1988, 591-592.
Baulieu, F, JL Baulieu, L Vaillant, et al:
Factorial analysis in radionuclide lympho-
graphy: assessment of the effects of sequential
pneumatic compression. Lymphology 22
(1989), 178-185.

Casley-Smith, JR, M Bjorlin: Some
parameters affecting the removal of oedema
by massage-mechanical or manual. In:
Progress in Lymphology X. Casley-Smith, JR,
NB Piller (Eds.), Univ. Adelaide Press,
Adelaide, SA, 1985, 182-184.

Foldi, E: Massage and damage to lymphatics.
Lymphology 28 (1995), 1-3.

Casley-Smith, JR, RM Gaffney: Excess
plasma proteins as a cause of chronic
inflammation and lymphoedema: quantitative
electron microscopy. J. Path. 133 (1981),
243-272.

Foldi, M: Treatment of Lymphedema
(Editorial) Lymphology 27 (1994),1-5.

Boris, M, S Weindorf, B Lasinski: Persistence
of Lymphedema Reduction Over 36 Months
After Non-Invasive Complex Lymphedema
Therapy. Oncology 11 (1997), 99-109.
Diagnosis and Treatment of Peripheral
Lymphedema, Consensus Document of
International Society of Lymphology
Executive Committee. Lymphology 28 (1995),
113-117.

Marvin Boris, M.D.
Lymphedema Therapy

77 Froehlich Farm Boulevard
Woodbury, New York 11797 USA
Telephone: (516) 364-2200

Fax: (516) 364-1844





