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The approach to evaluation management of acute Achilles tendon repair has undergone
a constant evolution over the past 5 decades. Both surgical and non-surgical treatments have
been extensively studied and a wealth of new evidence is available that has changed the most
basic tenants of management of this common injury. Despite the availability of very good
studies that clarify and challenge our traditional thoughts, many traditions and misconceptions
persist among foot and ankle surgeons. We will explore several aspects of acute Achilles
tendon rupture including; whether repair is needed for good outcomes, current concepts of
tendon hemodynamics and ischemia and which steps in the repair algorithm are necessary.

To start the discussion, we will first explore the concept of tendon debridement during
repair. This commonly recommended step highlights how historic evidence can create bias in
our approach to a common medical problem and how this bias can persist for decades despite
new evidence being brought forward. Surgical repair of acute Achilles tendon ruptures
commonly includes debridement of damaged tendon fibrils or “mop ends” at the rupture site.
Although this step has historically been seen as a necessary step in the repair algorithm, we
guestion whether it is necessary or prudent to resect any portion of the ruptured tendon.
Removal of even a small segment of the midportion of the Achilles tendon results in shortening
of the muscle-tendon unit and therefore iatrogenic equinus. In order to critically assess the
common practice of tendon debridement in Achilles tendon ruptures, we must first answer the
following questions: (1) What evidence supports the surgical resection of any portion of the
damaged tendon? (2) How do we determine which portion of the tendon is beyond capability for

natural biologic repair? (3) Is ischemia the proximate cause of Achilles tendon rupture? (4) Has



this notion of midsubstance ischemia of the Achilles lead to the recommendation of debridement
because this section of tendon is thought to be necrotic?

Although the notion of ischemia as the main etiology of Achilles rupture is ubiquitous in
the discussion of the condition, there is little to no experimental evidence to support this
conclusion. The original study by Lagergren & Lindholm in 1959 used a cadaver model and
mapped the blood supply with standard anatomic latex injection technique. The term watershed
was ascribed to the vascular anatomy of the tendon because there were vascular components
that came from both proximal and distal portions of the tendon similar to the geographic term of
a river watershed. They concluded that this anatomic distribution and orientation of blood supply
leads to ischemia in the midsubstance of the tendon. This experiment was duplicated by Carr
and Norris 1989 with the same conclusion. It is interesting that this notion has persisted for
many decades based on mapping of the static arterial anatomy in cadavers alone and not
hemodynamic flow studies in live patients. Recent literature questions the concept of
avascularity as a significant or sole factor for Achilles tendon tears (Theobald 2005). Astrom
2000 and Astrom and Westlin 1994 found with use of quantitative laser Doppler flowmetry that
the mid-section and origin are the areas of the Achilles tendon which are most vascularized
uniformly along the tendon and that only the distal insertion has noticeably lower blood flow.
Hastad et al. 1959 used Na washout showed there is a decrease in blood flow in all zones as
we age, but the blood flow is consistent along the longitudinal course of the tendon. Uniformity
of blood flow was confirmed again by Astrom in 2000. Further evidence highlights uniform
increase in tendon blood flow to the Achilles tendon throughout its length (Langberg et al. 2001,
Langberg et al. 1998, Boushel et al. 2000, Kubo 2008). We wonder if this notion of ischemia,
which began with non-hemodynamic cadaver studies, coupled with the visual cues seen during
exposure for acute repair including hematoma and tendon fragmentation, has lead us down the

path of resection of a portion of the tendon without scientific cause. Let’s face it, the tendon at



the rupture site looks bad when we directly visualize it. And if we are biased by what we were
taught about “watershed ischemia”, debridement seems reasonable.

Figure 1: Intraoperative appearance of ATR
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Caption: Despite the disorganized visual appearance of the ruptured tendon, available

evidence would argue that the tendon is still viable, and that debridement is not necessary

A somewhat less direct approach to answer the question of whether the tendon is
ischemic is to examine the results of non-surgical care for ATR. There are a growing number of
recent studies indicating that the functional outcomes and re-rupture rates for non-surgical

management using early functional rehabilitation are equivalent to surgical repair.



A 2017 Canadian study by Sheth et al. detailed that, although there has been a rise in acute
Achilles tendon ruptures in recent years, there has been a significant decrease in incidence of
surgical repairs since 2009. They found that the rate of surgical repairs in Ontario, Canada
dropped from 20.1% in 2003 to 9.2% in 2013. This drop in surgical repairs in Canada could be
contributed to recent literature which supports non-operative treatment. A systematic review
and meta-analysis performed by Deng et al. 2017, found that there was no statistically
significant difference in the incidence of DVT, functional scores, or ankle ROM between the
surgical and non-surgical groups. Deng et al. 2017 also showed that the re-rupture rate for
surgical patients 3.7% was statistically lower than the nonsurgical group (9.8%). Prevention of
this increased rate of re-rupture in non-surgical patients was previously explained in Twaddle et.
al. 2007. Twaddle et al. 2007 observed surgical and nonoperative patients who both partook in
early range of motion, he found that there was no significant difference in complications, re-
rupture rates, dorsiflexion, plantarflexion, calf size or MFAI between the two groups. Lim and
Gwynne-Jones. 2017 also found no significant difference in Achilles tendon total rupture scores
between operative and nonoperative treatment groups which followed the same functional
bracing protocol. Thus Twaddle et al. 2007 and Lim and Gwynne-Jones 2017 concluded, as did
Barfod et al. 2014, that early active rehabilitation is more important for tendon healing than
surgery. Suchak found that in surgical patients who were either randomized into early weight
bearing or 6 week delayed weight bearing groups, the early weight bearing group had better
RAND36 and ROM outcomes at 6 weeks. At 6 months there was no longer this difference
between the two groups and the same complication rate was present. Young et al 214,
achieved this early active rehabilitation by allowing nonoperative patients to use a weight-
bearing casts, which had outcomes equivalent to nonoperative patients who were non-weight-
bearing. Hutchison et al. 2015 had low rerupture rates (1.1%) and satisfactory ATRS, AS, and
functional outcomes when using the Swansea Morriston Achilles Rupture Treatment programme

(SMART) which includes early weight-bearing. A level one study by Willits et al. 2010 “supports



accelerated functional rehabilitation and nonoperative treatment for acute Achilles tendon
ruptures” due to the patients having similar clinical outcomes as operative patients, while
avoiding the complications associated with surgery. Bergkvist et. al 2012 agreed that
nonoperative treatment is the preferred protocol in most patients due to low re-rupture rate
(6.6%) in nonsurgical patients and the non-existent chance of infection.

It would stand to reason that if the tendon can heal without surgery, it must not be
significantly ischemic and is certainly not dead. In fact, it is just injured and undergoes the
normal physiologic reparative process seen with any similar tissue failure. Additionally, limited
exposure or percutaneous techniques for repair are now available and provide encouraging
results (Chiu et al. Karabinas et al., Hsu et al). These techniques do not include any form of
tendon debridement further supporting the concept that the damaged, but not necessarily
ischemic, tendon can heal through normal physiologic processes.

While open surgical debridement may have been the standard treatment of acute
Achilles tendon ruptures in the past, that does not mean that it is the gold standard of patient
care now. Numerous studies have shown that there is sufficient blood flow along the length of
the tendon, and therefore there is no ischemia and no need for the tendon to be debrided. This
point is further supported by the knowledge that Achilles ruptures may be healed nonoperatively
with excellent functional results and low complications. As the research shows, the new
standard in care is setting down the blade, taking a break from the OR and having your patients

with Achilles tendon ruptures start early weight bearing and ROM.
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