
Annals of African Medicine  Vol. 10, July-September, 2011

Page | 225

Pekin, et al.: Extracoporeal schock waves on intestine anastomose

The infl uence of NSAIDS on experimental intestinal 
anastomosis. Dis Colon Rectum 1991;34:236-43.

10. Brennan SS, Foster ME, Morgan A, et al. Prostaglandins 
in colonic anastomotic healing. Dis Colon Rectum 
1984;27:723-5.

11. Wang CJ. An Overview of Shock Wave Therapy 
in Musculoskeletal Disorders. Chang Gung Med J 
2003;26:220-32.

12. Nishida T, Shimokawa H, Oi K, et al. Extracorporeal 
cardiac shock wave therapy markedly ameliorates 
ischemia induced myocardial dysfunction in pigs in vivo. 
Circulation 2004;110;3055-61.

13. Ching JW. An Overview of Shock Wave Therapy in 
Musculoskeletal Disorders. Chang Gung Med J 2003;26 
(4):220-32.

14. Majer M, Averbeck B, Milz S, et al. Substance P and PGE
2
 

release after shock wave application to the rabbit femur. 
Clin Ortop 2003;406:237-45.

15. Hilton L. Study shows shock wave therapy helps heal 
various skin lesions. Dermatology Times 2005;26.

16. Schaden W, Kölpl C, Valentin A, et al. Extracorporeal 
Shockwave Therapy for Chronic Skin Lesions. 8th 
International Congress of the ISMST, Vienna - Austria. 
May 29th - June 1st 2005.

17. Meirer R, Kamelger FS, Huemer GM, et al. Extracorporeal 
shock wave may enhance skin fl ap survival in an animal 
model. Br J of Plastic Surgery, 2005;58:53-7.

18. Gerdesmeyer L, von Eiff C, Horn C, et al. Antibacterial 
effects of extracorporeal shock waves, Ultrasound in 
Med and Biol 2005;31:115-19.

19. Hendriks T, Walter J, Mastboom B. Healing of experimental 
intestinal anastomosis, parameters for repair. Dis Colon 
Rectum 1990;33:891-901.

20. Schaden W, Fischer A, Seiler A. Extracorporeal shock 
wave therapy of non-union or delayed osseous union. 
Clin Orthop 2001;387: 90-4.

21. Schreck TR, Deveney CW, Dunphy JE. Factor contributing to 
leakage of colonic anastomosis. Ann Surg 1973;177:513-8.

22. J i b o r n  H ,  A b a n e n  J ,  Z e d e r fe l d t  B .  H e a l i ng 
of experimental colonic anastomosis, collagen 
metabolism in the colon after left colon resection. Am 
J Surg 1980;139:398-408.

23. Cronnin K, Jackson DS, Dunphy JE. Changing bursting 
strength and collagen content of the healing colon. 
Surgery Gynecol Obstetrics 1968;126:747-53.

24. Mortens MF, Huyban CM, Hendriks T. Collagen 
synthesis in fibroblast from human colon; regulatory 
aspects differences with skin fibroblasts. Gut 
1992;33:16664-70.

25. Thornton FJ, Barbul A. Healing in the gastrointestinal 
tract. Surg Clinic North Am 1997;77:549-73.

26. Christensen H, Ckemmitz J, Christensen BC, et al. 
Collagen structural organisation of healing colonic 
anastomosis and the effect of growth hormone 
treatment. Dis Colon Rectum 1995;38:11.

Cite this article as: Pekin C, Tekin S, Kucukkartallar T, 
Cakir M, Tekin A, Kartal A. The effect of extracoporeal 
schock waves on intestinal anastomosis. Ann Afr Med 
2011;10:220-5.
Source of Support: Nil, Confl ict of Interest: None declared.

How would extracorporeal shockwave therapy 

possibly promote wound healing in colon 

anastomosis?

Extracorporeal shockwaves therapy (ESWT) has 
been in use by urologists for lithotripsy for over three 
decades. Orthopedic surgeons became their first 
proselytes with its application in the management of 
delayed or nonunion of fractures where it is claimed 
to enhance wound healing.[1,2] It has also been used 
in soft tissue disorders like tendinitis and plantar 
fasciitis with claims of resolution of symptoms.[3,4]

How does ESWT promote wound healing as a 
premise for these observations? One can only 
surmise for now in the absence of hard-core 
evidence from elaborate studies to answer these 
questions. Angiogenesis and fibroplasia may offer 
answers.

Shock waves in ESWT (a form of energy) are acoustic 
waves which when travelling through any media are 
either reflected or absorbed, in parts or in whole, 
(except when traversing vacuum). Since energy 
cannot be destroyed (the law of conservation of 
energy), the absorbed waves have to be transformed 

to other forms of energy in the body. The advancing 
compressive positive pressure followed by 
distracting negative pressures produce oscillations 
in intervening structures resulting in microscopic 
structural strain. Unlike the case with the powerful 
energy from ionizing radiations like x-rays and 
ultraviolet rays, it is reasonable to assume that the 
energy absorbed from ESWT is mainly transformed 
to mechanical and thermal energy just like the way 
the microwave oven works. The amount of energy 
released depends on the frequency of the wave, 
the duration, and the physical characteristics of 
the medium. It is tantalizing to hypothesize that 
the resulting energy released could cause sublethal 
injury to cells. The elasticity of soft tissues might 
make them resilient to mechanical strains (recall 
the safety profile of lithotripsy on surrounding soft 
tissues).

What if neural sensors in the tissues exposed to 
ESWT are tricked into initiating an inflammatory 
response despite the absence of lethal cell injury? 
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The axon reflex initiating the inflammatory 
response stimulates monocytes/macrophages to 
release cascades of biochemical signals to elaborate 
chemokines and growth factors locally to enhance 
angiogenesis and fibroblast activity.

Of the several known neuropeptides linked to 
inflammatory angiogenesis, two deserve mention. 
Substance-P, elaborated in unmyelinated nerves 
in response to the axon reflex, has been identified 
as a key chemical inducing angiogenesis by acting 
on the Neurokinin-1receptor. It also upregulates 
the production of the angiogenic growth factor 
fibroblast growth factor-2 in coronary venular 
endothelial cells, an effect that is thought to be 
mediated by nitric oxide.[5] Substance-P has also 
been implicated in the induction of monocytes/
macrophages to elaborate the angiogenic factors, 
tumor necrosis factor-alpha, IL-1, IL-6, IL-8, IL-10, 
and histamine.[6,7]

The second neuropeptide is calcitonin gene-related 
peptide. Apart from its ability to stimulate monocytes/
macrophages, it is pro-angiogenic in human placenta 
and has been demonstrated to enhance skin graft 
survival both by its powerful vasodilatory effect and 
by an independent angiogenic effect.[8,9]

Just imagine the advantages that will accrue from 
harnessing this response in injured tissues with 
deficient healing capacity. Colorectal surgery could 
use this boost to the advantage of the patient.

Leakage of anastomosis on the colon (an ever-
present risk!) can be the product of poor operative 
techniques, but even the seasoned operator may 
rarely perform a faultless ana stomosis and still end 
up with leakages. Some patients may have to be 
operated emergently with coexistent risk factors. 
Debility from unrelieved obstruction, septicemia, 
diabetes, uremia, morbid obesity, malnutrition, 
hypoalbuminemia, hypoxemia, and steroid therapy 
may militate against the healing process. Sustained 
intraoperative hypovolemia, intra-abdominal 
hypertension, and postoperative chemotherapy are 
added dimensions that will tip the scale in favor of 
sepsis and tissue hypoxia, leading to multisystem 
organ failure and death. If ESWT promotes healing, 
then research in this area should be much more 
than a clinical curiosity and should be rigorously 
pursued. The study in this issue of the journal to 
which this article is an opening act is an interesting 
attempt to push therapeutic frontiers and open the 
doors of clinical inquiry. Reproducing this result by 
independent teams will doubtlessly be profitable.

What is the optimal dose of ESWT that would 
provide optimal results? Would a single large dose 
administered intraoperatively have comparable 

results as fractionated postoperative doses 
administered transabdominally as used in this study?

In medicine, as in business, nothing ventured, 
nothing is gained. We need fresh ideas and people 
with explorative minds to think outside the box to 
steer us to limitless possibilities and potentials as is 
often the case in the profession. If the mistakes of 
the past like the scandalous delay that trailed the 
introduction of hysteroscopy by gynecologists by 
over two decades until the revolutionary advent of 
laparoscopic surgery in the 1980s are to be avoided, 
then the potentials for ESWT in promoting wound 
healing should be explored further without delay.
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