
Sequential pneumatic compression for lymphedema. A controlled 

trial. 
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We examined prospectively the effect of a new compression device for lymphedema, which utilizes a short 

duration and high-pressure cycle, that provides a sequential milking pattern to the limb through multiple 

compartments. Twenty-five patients (seven patients for upper-extremity and 18 for lower-extremity problems) 

underwent 24 hours of treatment. All extremities showed a decrease in circumferential measurements with the 

maximal reduction occurring at the wrist (45%) for the upper extremities and at the mid-calf (47%) for the lower 

extremities. Lower-extremity leg volume was reduced by 45%. Despite the high pressures no elevation in serum 

muscle enzyme levels was noted. This device reduced lymphedematous limbs rapidly and safely. 

_________________________________________________________ 

Long-term results of compression treatment for lymphedema 

Christos J. Pappas, MD, and Thomas F. O'Donnell, Jr., MD, FACS, Boston, Mass. J Vasc Surg 1992;16:555-564.  

Although numerous operations have been devised for lymphedema, most surgeons manage this vexing 

condition by nonsurgical means. Previous studies by us showed that high-pressure (90 to 100 torr) sequential 

external pneumatic compression (SEP) reduced both limb girth and volume in a lymphedematous extremity. To 

assess the long-term effects of a program entailing (1) SEP, (2) elastic compression stockings to maintain the post-

SEP girth, and (3) daily skin care, we reviewed the long-term courses of 49 patients managed by one surgeon. Limb 

girths measured at nine levels on the limb were obtained serially in follow-up (mean 25 months) by an independent 

observer to provide an objective response to therapy. The relative reduction in lymhedematous tissue was 

determined by the difference between the pretreatment, postacute treatment, and long-term treatment girths at nine 

points on the limb. In long-term follow-up, 26 of the patients maintained a full response (reduction at >3 levels), 

whereas 10 maintained a partial response (reduction at <=3 levels). At late follow-up, calf and ankle girths were 

reduced by an absolute value of 5.37 +- 1.01, and 4.63 +- 0.88 cm in the full-response group and 5.43 +- 1.58 and 

3.98 +- 1.18 cm in the partial response group over pretreatment measurements. The degree of subcutaneous fibrosis 

in relationship to the duration of the edema appeared to influence results greatly. The treatment of lymphedema with 

SEP and compression stockings is associated with long-term maintenance of reduced limb girth in 90% of patients. 
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ABSTRACT  

 

The study comprised a total of 14 patients, including 13 women and one man, affected by lymphedema of 

upper limb. 

In thirteen cases the lymphedema was secondary to breast cancer. Eight cases were treated by modified Madden 

radical mastectomy and ganglionic axillary drainage. One case was treated by tumorectomy and radiotherapy, two 

by quandrantectomy and radiotherapy, one by Halsted radical mastectomy, and one by radiotherapy. Lastly, the only 

case that was not due to breast cancer involved a lymphedema secondary to an axillary lymphadenectomy owing to 

ganglionic metastasis of an undifferentiated malignant tumor, whose primary tumor could not be located.  

We determined the efficiency of the multicompartment sequential pneumatic compression therapy during two weeks 

of treatment, in ten sessions of one hour each, by determining the volume in cubic centimeters (cc) of the healthy 

and affected limbs according to the measurement of the girth, in centimeters, at seven levels along the limbs.  

The average volumes showed statistically significant differences on the first day, before and after treatment 

(p=0.007) and the fourth day (p=0.001), but not on the sixth or the eighth days. However, we did find significant 

differences between the volumes on the first day before treatment and the last day after treatment (p=0.007).  

We consider that multicompartment sequential pneumatic compression therapy has a place in the treatment of 

lymphedema of the upper limb, which was the subject of our study, always in combination with other physical 

therapy techniques, such as manual lymphatic drainage. 

 


