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 he squeamish among us might be 
 ever-so-slightly repelled by the idea 
 of applying waterjet technology as a 
medical therapy. That’s not unexpected. The 
same group would be just as averse to conjur-
ing images of surgeons cutting bones with 
heavy-duty saws, which is a common approach, 
or ophthalmologists repairing eyes with lasers, 
another everyday occurrence.
 As medicine grows into an increasingly 
technologically advanced enterprise, so too 
do its tools. At some juncture, waterjet tools 
may replace saw blades for bone cutting. 
The advantages are many—much less heat 
and significantly more precision top the list. 
 A surprise to some perhaps, but water-
jetting has already been used as a surgical 
tool on soft tissue. Liver resection and kidney 
resection trials in Germany and other Euro-
pean countries demonstrate the value of 
waterjet technology, which gets especially 
high marks for reducing blood loss. (The med-
ical term resection refers to the complete or 
partial removal of an organ or bone; the word 
derives from the Latin meaning to cut off.)
 The prospects for waterjet technology mak-
ing a major contribution in medicine seem 
high. In addition to resection, waterjets have 
already been tried as a means of washing very, 
very immature ova (eggs) from the ovaries of 
pigs and related animals; and waterjets have 
been used to emulsify (crush) therapeutic 
compounds and to pinpoint insertion of 
micro-devices that must be recovered later. 
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materials and the development 
of precision waterjets could 
open up new opportunities.”
Simplicity
 Indeed, the transition is 
well underway, experts in 
the field agree. “Syringes, 
scalpels, forceps” and all 
types of medical tools are 
being manufactured using 
waterjet cutters, says Chadd 
Miller, head of customer 
relations, Milco Waterjet, 
Huntington Beach, CA. 
 Cutting acrylic or syn-
thetics for use in the field of 
prosthetics has gotten a real 
boost from waterjetting tech-
nology, says Miller. And he 
anticipates there is much 
more on the horizon.
 “The way technology is 
increasing exponentially” it’s 
a certainty that waterjet is 
going to find its way into 
more and more medical 
applications, says Miller. 
“The simplicity of waterjet 
is going to take it to the 
next level.” 
 At this juncture, Miller’s 
company only has approval 
to work on prosthetic devices. 
Yet it sees the future in appli-
cations involving human tis-
sue and is openly looking for 
R&D opportunities in that 
direction. He says candidly 
that his company has many 
competitors looking in the 
same direction.
 “When we started our 
company 20 years ago, we 
were the only ones in our 
county,” says Miller. “Now 
there are 30 to 40 shops in 
Orange County alone.” 
 It’s just the beginning, says 
Miller. Once two-dimensional 
cutting was considered leading 
edge. Now, five-dimensional 
waterjets have opened the door 
to an array of possibilities. 

 An excellent overview of the subject of waterjets in medicine, “Water 
Jet Technology Used in Medicine,” was published in the February 2010 
Technical Gazette (http://hrcak.srce.hr/file/84358). According to Pavol 
Hreha and co-authors, the technology shows great promise as a method 
of removing tattoos and in liposuction, as well as in breaking up blood 
clots (thrombektomy) and honing (scraping) of vexing spurs and similar 
growths on the backbone (as arthroscopic intervention).
 In certain surgeries, where heat would cause injury to tissue, waterjet 
technology is particularly useful because, unlike metal blades, it gener-
ates very little heat. The abrasive used in certain surgical trials is also 
fascinating. A sugar, such as sucrose, lactose, and related compounds—
in other words a substance commonly found in the body—serves as an 
abrasive when needed.
 Much of the research and development (R&D) involving waterjets in 
the United States is being done under proprietary and non-disclosure 
agreements. That fact stands as a strong indicator of the potential the 
technology has.
 Waterjet technology already has a solid history of making contribu-
tions to medicine through precision machining of tools. So the transition 
from tool maker to actual tool would not be an unexpected next step.
 Dieter Tischler, technology development leader in the business area at 
KMT Waterjet Systems, Baxter Springs, KS, sums up the state of the tra-
jectory. “There are many companies that are applying precision abrasive 
waterjetting to make very small, intricate parts that may have use in the 
field of medicine,” he says. “Waterjetting is able to cut a wide range of 
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“The technology has just 
flourished,” he explains. 
 Anyone interested in 
medical applications should 
be “staying connected with 
people that are leading in 
the field,” says Miller. It’s 
a big growth area and an 
exciting one. 
 Miller reflects on the 
amazing power of a waterjet, 
a tool propelled with such 
force that at pressures above 
20,000 bar beams are in super-
sonic territory. So much so 
that customary, now, is the 
dual labeling of the waterjet 
as in 60,000 psi or Mach 2.
Standards
 One of the most cited man-
uscripts dealing with the util-
ity of waterjet as a surgical 
tool is that titled The Use of 
Water-Jet Dissection in Open and 
Laparoscopic Liver Resection, 
Informa UK Ltd., 2008 (www.
ncbi.nlm.nih.gov/pmc/articles/
PMC2518306/). Its lead author, 
H.G. Rau, and the coauthors 
recount results from 950 
patients that underwent liver 
resection, a group that included 
350 patients in which only 
waterjet tools were deployed.
 The group led by Rau con-
cludes the waterjet technique 
is feasible and safe. And the 
technique can be used in both 
open and laparoscopic liver 
surgery. That’s important 
because things might go awry 
during a laparoscopic proce-
dure, demanding an imme-
diate switch to any open 
surgery. (Open means a big, 
continuous cut through over-
lying tissues to allow a full, 
direct view. Laparoscopic 
means using several tiny 
cuts as access points for tools 
and video relay devices.)
 In 2008, there were 30 
medical centers in Europe 

using waterjets as a resection tool. So far, we have been unable to locate 
facilities in the U.S. using it. 
 The article cited in this section is an excellent introduction to the 
possibilities and the limitations of waterjets in medicine. For instance, 
the authors conclude that while 30 to 40 bar and a nozzle diameter of 
0.1 millimeter is an effective combination for resecting normal tissue, 
a 10-bar boost is needed to cut cirrhotic liver. But above that level, the 
prospects become less certain because of damage to blood vessels.
 As far as the authors are concerned, they conclude the potential of 
waterjet technology in medical therapies has yet to be tapped. They, 
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can be made even less intru-
sive by using a watery solu-
tion that has a saline content 
similar to the body’s own, 
or 0.9 percent. The same 
concentration has been used 
to lubricate and wash body 
tissues for decades.
 Preparation of joints, 
such as the hip and knee, for 
implants without concern 
over damaging the bone 
that will remain and serve as 
site for implant attachment, 
makes the possibility of 
routinely cutting bone with 
waterjet tools extremely 
attractive. Orthopedic sur-
geons have a limited win-
dow of opportunity when 
cutting bones with saws. A 
few seconds too long and 
they can generate enough 
heat with their tools to do 
irreparable damage to bone. 
Waterjets give them more 
time, more accuracy.
 In dermatology, the 
ability to add therapeutic 
chemicals to the waterjets 
directed at skin lesions is an 
especially promising area. 
And liposuction tools have 
already been developed that 
are used to great advantage 
in dislodging fat (adipose 
cells) while not harming 
other cells. 
 Not only are blood vessels 
spared damage when water-
jets are used, but so too is 
there less edema (swelling) 
of surrounding tissues. In the 
whole, the less reaction the 
body has to a therapeutic 
intervention, the faster the 
recovery time. And the 
speediest possible recovery 
time—bolstered by less pain 
and discomfort—is an image 
that all of us, even the squea-
mish, can get our mind 
around without difficulty.

and many others, suggest that the pairing of waterjet technology with laser 
or high-frequency energy will likely increase dramatically the potential 
uses in medicine. 
Symmetry
 Laser energy stream concentrated within a waterjet is already used as 
a means to accomplishing tasks of micro-machining. Many of the tools 
deployed in laparoscopic surgery and in procedures such as endovascular 
catheterization (i.e., using the natural aperture of blood vessels as a route 
through the body) benefit from such machining. That makes the sym-
metry between waterjet technology as tool maker and as medical tool 
particularly intriguing.
 The reflection of good outcomes just begins there, however. The entire 
sphere of miniaturized tools for carrying out surgical interventions with 
minimal disturbance to tissue is bounded by favorable results such as 
less blood loss, shorter recovery time, and reduced disturbance of sur-
rounding tissue. The use of waterjet as a therapeutic tool contributes to 
the list of plusses.
 A bottom line for waterjets in medicine is not quite in view. There are 
so many possibilities that the R&D underway now merely hints at what 
may come.
 One of the most attractive aspects of using water under pressure as a 
therapeutic tool is the innocuousness of water, a compound that has long 
been applied to the body for washing and cleaning wounds, even those 
well beyond a small abrasion. With waterjets directing water, the solvent 


