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The six-week mark is a widely recognized benchmark in orthopedic practice, guiding
fracture management, rehabilitation, and postoperative care. Though often viewed as
conventional, this timeframe reflects biological healing, clinical observations, and

practical considerations.

Historically, uncomplicated fractures were noted to achieve sufficient stability by six
weeks, enabling cast removal, mobilization, and weight-bearing. Advances in bone
biology confirmed that, around this time, soft cartilaginous callus transitions to
mineralized woven bone, providing measurable structural integrity. Radiographs often
demonstrate bridging callus, correlating with clinical readiness for progressive loading.

Clinically, six weeks frequently marks the shift from immobilization to motion and
load-bearing. In upper-limb fractures, studies support early mobilization when fixation is
stable, with six weeks serving as a common rehabilitation reference. In lower-limb
fractures, randomized trials show safe progression to full weight-bearing by this point
under radiographic guidance. The same interval is relevant in venous thromboembolism
prevention, with guidelines recommending extended prophylaxis for up to 35 days after

major orthopedic surgery.

Beyond biology and safety, the six-week milestone offers practical benefits: it
standardizes follow-up, facilitates complication detection, and streamlines patient
communication. Telemedicine has further validated this timeframe for remote

monitoring.

Nevertheless, variability in healing exists, influenced by age, comorbidities, smoking, and
bone quality. Emerging tools—biomarkers, wearables, and artificial intelligence—may

enable individualized recovery timelines.

In conclusion, the six-week interval represents a convergence of biological healing and
clinical pragmatism. While reliable for most patients, its future lies in refinement into a

personalized standard of care.

1. INTRODUCTION

In orthopedic practice, particularly in fracture manage-
ment, decisions regarding immobilization, weight-bearing,
and rehabilitation, are often based on predictable time-
frames. Among these, the six-week mark has become a par-
ticularly reliable benchmark for managing sports injuries,
arthroplasty, and trauma. The use of this timeframe in
modern medicine results from a culmination of historical
observations matched with biological plausibility, rather
than an arbitrary standard.!

Historically, clinical observations indicated that uncom-
plicated fractures typically achieved sufficient biomechan-
ical stability within approximately six weeks, allowing for
safe mobilization, cast removal, and the initiation of

weight-bearing. This observation, reproduced across di-
verse injuries and patient populations, gradually evolved to
become a standarized knowledge. In addition, it allowed for
development of a reproducible framework, that balanced
patient safety with the need to avoid complications of pro-
longed immobilization.2

Later, advances in technology and notably in imaging,
provided a biological explanation for these observations: by
the end of the first month post injury, most fractures start
to transition from cartilaginous soft callus to mineralized
woven bone, resulting in significant improvement of struc-
tural integrity.3 In fact, radiographs at around that period
often demonstrate bridging calluses and cortical continu-
ity, findings that align with clinical readiness for mobilisa-
tion, activity, and gradual weight bearing.# While complete
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remodeling and restoration of pre-injury strength require
months, six weeks represent the earliest point at which
structural integrity is consistently detectable.

In addition to biological factors, the six-week timeframe
allows for rehabilitation and safety considerations. In fact,
mobilization at an early stage increases the risk of fixation
failure or refracture, whereas prolonged immobilization
predisposes patients to joint stiffness, muscle wasting, and
thromboembolic complications. Therefore, this interval
comes out as a middle ground between the requirements of
biological healing, and optimal functional recovery.

The six-week benchmark is therefore not an arbitrary
convention, but the outcome of a gradual convergence of
clinical experience, biological evidence, and patient-cen-
tered outcomes. The six-week interval is a cornerstone of
orthopedic management, shaping timelines for fracture im-
mobilization, surgical rehabilitation, and postoperative an-
ticoagulation. This article explores the historical roots, bi-
ological basis, and evidence-based guidelines that reinforce
this timeframe, with emphasis on fracture healing, func-
tional recovery, and venous thromboembolism (VTE) pre-
vention.

2. BIOLOGICAL RATIONALE FOR SIX WEEKS

Bone healing is a complex physiological process that aims
to restore both the structural and functional integrity of
bone following fracture. It occurs in three overlapping
phases: inflammation, reparation, and remodeling phases.
Each phase involves distinct cellular and molecular events,
which together determine the timeline of recovery and me-
chanical stability of the bone.®

The process begins with the inflammatory phase (days
0-7). After a fracture, bone architecture is damaged, and
vascular supply is disrupted, resulting in loss of stability,
and impaired oxygen and nutrient delivery to the injury
site.

Within minutes following injury, a hematoma forms at
the fractured site, which serves as a temporary scaffold
helping to achieve hemostasis. In addition, the formed clot
releases cytokines, allowing for the recruitment of cells es-
sential for repair. Platelets, along with inflammatory cells
including neutrophils, lymphocytes, and macrophages, mi-
grate and release multiple cytokines and growth factors,
such as platelet-derived growth factor (PDGF), tumor
necrosis factor-alpha (TNF-a), transforming growth factor-
beta (TGF-P), vascular endothelial growth factor (VEGF),
bone morphogenic proteins (BMPs), and a number of in-
terleukins (IL-1, IL-6, IL-10, IL-11, 11-12, IL-23). These sig-
naling molecules serve two main purposes: not only do
they regulate the inflammatory response needed to clear
necrotic tissue, but they also recruit mesenchymal stem
cells and osteoprogenitors from the periosteum and bone
marrow for reconstruction. At the same time, new capil-
laries begin to form, laying the groundwork for the vascu-
lar supply needed in later phases. Although no new bone is
formed at this stage, it remains an essential phase, as it sets
the foundation for subsequent tissue formation and struc-
tural recovery.6-8

The reparative phase (weeks 2-6) follows. It marks the
period in which new tissue begins to form, allowing the
fracture to gain significant structural integrity. During this
phase, fibroblasts and recruited mesenchymal stem cells
differentiate into chondrocytes. These cells will begin pro-
ducing a soft fibrocartilaginous callus that fills the fracture
gap through a process called chondrogenesis. As vascular-
ization takes place, oxygen and nutrient delivery increases,
favoring the differentiation of mesenchymal cells and fi-
broblasts into osteoblasts, which will gradually replace
chondrocytes. This process is heavily mediated by bone
morphogenic proteins (BMPs) and fibroblast growth factors
(FGFs). Osteoblasts in turn, begin depositing woven bone
into the fracture gap, while chondrocytes undegro hyper-
trophy followed by apoptosis, and are gradually replaced by
bone through a process called endochondral ossification.
This transition from soft cartilage to hard woven bone is
gradual, but critically essential, as it transforms a pliable,
weak callus into a hard callus that stabilizes the fracture.>
7,8

By six weeks, radiographs of uncomplicated fractures
frequently show bridging callus and early cortical conti-
nuity, indicating that the fracture has reached sufficient
mechanical stability to permit cautious mobilization and
progression of rehabilitation. Biomechanical studies have
shown that during this stage, the developing callus begins
to assume a significant load-bearing role, with measurable
increases in stiffness and strength corresponding to the de-
gree of mineralization and trabecular organization within
the repair tissue.38 Marsell and Einhorn demonstrated that
callus stiffness and resistance to torsional forces progres-
sively increase between 4 and 6 weeks, correlating with
the transition from cartilaginous to woven bone.3 Similarly,
Einhorn and Gerstenfeld noted that by this phase, the frac-
ture site achieves partial mechanical competence, approx-
imately 30-50% of the intact bone’s strength, sufficient to
maintain alignment under functional loading but still vul-
nerable to excessive stress.8 This period therefore repre-
sents the biological and biomechanical basis behind the
widely used six-week benchmark, marking the shift from
biological vulnerability to functional stability.

The remodeling phase (months to years) is the final
stage, during which the structurally weaker woven bone is
slowly replaced by organized lamellar bone, restoring the
original architecture and strength of the bone. Osteoclasts
resorb excess and disorganized callus, while osteoblasts de-
posit organized bone matrix, reconstructing the medullary
canal and optimizing mechanical properties. This remod-
eling process is influenced by mechanical loading and can
continue for months to years after initial fracture, ensuring
that the repaired bone regains normal structural and func-
tional integrity.6-8

3. FUNCTIONAL RECOVERY AND
REHABILITATION

Across orthopedics, the six-week interval often coincides
with sufficient biologic callus consolidation to permit safer
motion and load progression. While rehabilitation deci-
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sions should ideally be criteria-based, factoring pain, clin-
ical stability, and radiographic evidence of bridging cal-
luses, several consistent clinical patterns emerge around
this benchmark.*

3.1. UPPER LIMB: TRANSITIONING OUT OF
IMMOBILIZATION AND RESTORING MOTION

By four to six weeks, once tenderness has subsided and ra-
diographs demonstrate early callus bridging, many stable
upper-limb fractures transition from rigid immobilization
to mobilization. For example, in distal radius fractures, the
British Orthopedic Association Standards for Trauma
(BOAST) recommends considering approximately four
weeks of immobilization for stable patterns, with earlier
mobilization following surgical fixation.?

Similarly, structured rehabilitation may begin once clin-
ical stability is confirmed, often within the first three weeks
after surgical repair. Early initiation of therapy, including
active range-of-motion exercises, has been shown to im-
prove short- and long-term outcomes for pain, wrist mo-
bility, grip strength, and functional recovery.19 Randomized
controlled trials (RCTs) show that, after operative fixation
of the distal radius, initiating early supervised mobilization
or manual therapy can improve short-term wrist range of
motion and some functional measures without increasing
complication rates in many cohorts.11,12

For patients in sedentary or light office roles, return
to modified or full duties after distal radius fracture often
occurs shortly after cast or splint removal. A prospective
study of professionally active men (aged 20-65) with distal
radius fractures reported a median sick leave of 4 weeks,
with nearly one-third taking no leave at all. Interestingly,
the study found that occupational physical demand was
not strongly associated with duration of sick leave. Instead,
early post-fracture measures, including self-reported dis-
ability (DASH), pain intensity, and physical health status
(SF-36 PCS), were the strongest predictors of return-to-
work timing, regardless of surgical or non-surgical treat-
ment. Patients with higher early disability or pain levels, or
lower physical health scores, tended to require longer re-
covery before resuming work.13

By approximately six weeks, many stable upper-limb
fractures demonstrate sufficient biological and mechanical
healing to permit progression from protection to functional
use.®?

For diaphyseal humeral fractures treated in a functional
brace, classic series support early controlled shoulder mo-
tion while the brace maintains alignment, demonstrating
that safe motion can precede full radiographic union when
mechanical stability is adequate.l4 As healing progresses
toward six weeks, rehabilitation typically intensifies from
protected, active-assisted ROM to active ROM and light
strengthening, a transition associated with improved func-
tional recovery in early-mobilization studies. A recent
scoping review of early mobilization across orthopedic
surgeries found that initiating motion and exercise within
the first six weeks improved functional scores and range of
motion without increasing complication rates, underscor-
ing the biological and clinical value of this timeframe.!5

Thus, the six-week biological benchmark provides a use-
ful reference for clinicians, but return-to-work timing must
be individualized according to the physical demands of the
patient’s occupation and the functional recovery achieved.

3.2. LOWER LIMB: PROGRESSING LOAD

In the lower limb, the six-week benchmark often represents
the transition from protection to load progression. In ankle
fractures treated with open reduction and internal fixation
(ORIF), early loading is increasingly supported by high-
level evidence. A multicenter RCT (n = 110) demonstrated
that early weight-bearing and ankle ROM initiated within
the first two weeks after fixation yielded superior functional
outcomes at six weeks without higher complication or loss-
of-reduction rates compared with cast immobilization and
strict non-weight bearing.16

More recent evidence from the WAX multicenter RCT
demonstrates that initiating early weight-bearing two
weeks after unstable ankle fracture surgery is clinically
non-inferior, and may even provide superior short-term
function, compared with the traditional six-week delayed
weight-bearing approach, without increasing complication
rates and with potential cost savings.l7

For hip fractures and arthroplasty, postoperative reha-
bilitation is considered as important as the surgery itself,
with the primary goal being restoration of mobility. Pa-
tients who undergo arthroplasty or fixation of an extra-
capsular fracture can generally mobilize immediately after
surgery, as tolerated, without weight restrictions, while
those with intracapsular fractures often follow a period of
protected weight bearing to reduce the risk of fracture dis-
placement. Intensive, structured physiotherapy is recom-
mended to support rapid progression toward pre-injury
mobility and functional independence. Optimizing medical
management is also essential to minimizing complications.
Despite these measures, many patients do not fully regain
their prior level of mobility or independence and may re-
quire additional social care support.18

Similarly, in femoral shaft fractures stabilized with sta-
tically locked intramedullary nailing, classic prospective
studies show that immediate weight bearing is safe and
does not increase implant failure risk when fixation is sta-
ble, demonstrating that load progression can precede full
radiographic union if mechanical stability is high.19

At around six weeks, if radiographs confirm bridging cal-
lus and construct stability is adequate, clinicians commonly
advance weight bearing stepwise: from non-weight bearing
(NWB) to partial (PWB, e.g., 25-50% body weight), and
then to full (FWB) over subsequent weeks. Gait training,
closed-chain strengthening, and functional retraining are
typically layered into this progression. Where fixation is
tenuous, comminution severe, or bone quality poor, tran-
sition may be deferred, and assistive devices continue. The
2025 scoping review supports earlier mobilization within
the first six weeks but stresses the importance of tailoring
protocols to individual stability and comorbidity profiles.13

As with the upper limb, mistimed progression carries
risks. Advancing load prematurely can result in hardware
failure, displacement, or nonunion, while delaying unnec-
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essarily prolongs deconditioning, stiffness, and throm-
boembolic risk.

4. SIX WEEKS IN ANTICOAGULATION PRACTICE

4.1. RISK PERIOD FOR VENOUS THROMBOEMBOLISM
(VTE)

VTE is a significant complication of orthopedic surgery, dri-
ven by Virchow’s triad: tissue trauma, reduced mobility,
and a transient hypercoagulable state. In procedures such
as joint arthroplasty and hip fracture fixation, endothelial
injury from surgery triggers coagulation, immobility ham-
pers venous return, and systemic inflammation promotes
thrombosis. Together, these factors create a sustained risk
of VTE that extends beyond hospital discharge.20

Recent data show that symptomatic deep vein thrombo-
sis (DVT) and pulmonary embolism (PE) predominantly oc-
cur in the early post-discharge period, with significant in-
cidence during the first 30 days and a continued, though
lower, risk extending into the second month.21.22 This tim-
ing has important implications for prophylaxis: restricting
pharmacologic therapy to the hospital stay or just two
weeks post-surgery does not protect against the period of
highest risk. A six-week prophylaxis window better aligns
with the natural course of postoperative thrombotic risk.

4.2. GUIDELINE RECOMMENDATIONS

In recognition of this temporal pattern, the American Col-
lege of Chest Physicians (ACCP) guidelines recommend ex-
tending pharmacologic prophylaxis to up to 35 days in
high-risk orthopedic patients.?3 This guidance reflects a
substantial shift from older regimens of 10-14 days, ac-
knowledging that VTE risk does not resolve rapidly once
the patient is discharged.24 Reviews further reinforce that
patients undergoing total hip or knee arthroplasty, or hip
fracture surgery are particularly vulnerable, warranting a
full four to five weeks of chemoprophylaxis when bleeding
risk allows.20,25

Across national and specialty guidelines, the over-
whelming majority recommend extended prophylaxis for
28-35 days, with some explicitly extending to six weeks, re-
flecting international consensus that this duration covers
the highest thrombotic risk. Table 1 summarizes the recom-
mendations of major guideline bodies, illustrating the con-
vergence on a 4—-6-week window. In addition to chemical
thromboprophylaxis, all the bodies recommend mechanical
thromboprophylaxis.26

As for extended prophylaxis, a meta-analysis of nine ma-
jor studies with nearly 4,000 patients showed that contin-
uing prophylaxis for 30-42 days after hip or knee arthro-
plasty significantly lowered the risk of late symptomatic
VTE compared with shorter courses, without increasing
major bleeding events.2?

International guidelines recognize the six-week period
as a standard benchmark for postoperative anticoagulation.
While specific regimens differ, most major organizations
recommend extended prophylaxis of 28-35 days, or up to

six weeks, after total hip arthroplasty. For instance, ACCP
and NICE recommend 28-35 days, Australian guidelines
advise 3-6 weeks, with comparable guidance from Cana-
dian, European, and Asian societies.2® This evidence pro-
vides a strong foundation for aligning prophylaxis with the
six-week risk window and is particularly persuasive in el-
derly or less mobile patients, where late events are more
likely to occur.

4.3. CONSENSUS AND CONTROVERSIES

While there is agreement on the need for extended pro-
phylaxis, the choice of agent remains debated. Low-mol-
ecular-weight heparin (LMWH) and direct oral anticoag-
ulants (DOACs) are guideline-endorsed first-line options,
but practice varies regionally. In North America, aspirin
is increasingly used for lower-risk arthroplasty patients,
whereas European guidelines continue to favor anticoagu-
lants for major joint replacements.20:25

Although extended prophylaxis is widely endorsed,
guidelines vary in their specifics. Some advocate a fixed
35-day duration, others suggest 14-35 days, and certain
national recommendations allow shorter courses with a
step-down to aspirin, while others favor uninterrupted an-
ticoagulant use. These discrepancies reflect differences in
evidence interpretation, clinical culture, and cost consider-
ations. Consequently, while the six-week concept is broadly
accepted, precise recommendations remain a matter of de-
bate.26

Mechanical methods, including intermittent pneumatic
compression and graduated compression stockings, serve
as valuable adjuncts. ACCP guidelines recommend their use
during hospitalization or when anticoagulation is con-
traindicated. However, both evidence and guidelines indi-
cate that mechanical prophylaxis alone does not provide
adequate protection in high-risk patients. After discharge,
pharmacologic prophylaxis remains the mainstay, with me-
chanical devices reserved for cases where bleeding risk lim-
its anticoagulant use.23

4.4. SPECIAL POPULATIONS

Some orthopedic patients have heightened thrombotic risk,
underscoring the need for individualized decisions within
the six-week framework. Patients with malignancy, for in-
stance, exhibit a hypercoagulable state that elevates post-
operative VTE risk. Narrative reviews and guidelines con-
sistently identify cancer as an independent risk factor,
supporting the use of more cautious and prolonged prophy-
laxis.20.25

Revision surgeries also present unique risk factors. They
often involve longer operative times, increased soft tissue
disruption, and indications such as infection or fracture,
all of which elevate thrombotic risk. Although randomized
data are limited, reviews consistently recommend consid-
ering extended prophylaxis for revision arthroplasty within
guideline-supported parameters.20

Certain patient populations, particularly the elderly and
smokers, exhibit biologically delayed healing that may ne-
cessitate extended protection. Aging is linked to impaired
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Table 1. Summary of international clinical practice guidelines on venous thromboembolism prophylaxis
following total hip arthroplasty, highlighting recommended durations of pharmacologic prophylaxis.2é

Guideline / Country Year Recommended Duration Explanatory Note
Society

American College USA 2012 Minimum 10-14 days, ideally up to 35 Foundation guideline, emphasizes

of Chest Physicians days extended prophylaxis where

(ACCP) bleeding risk permits.

American Society of USA 2019 Not specified Endorses DOACs over LMWH,

Hematology (ASH) allows aspirin; less emphasis on
fixed duration.

American Academy USA 2011 Not specified Supports prophylaxis but does not

of Orthopaedic define agent or duration, citing

Surgeons (AAOS) limited evidence.

Thrombosis Canada Canada 2024 14-35 days Provides agent-specific details,
strongly supports extended
prophylaxis.

NHS Lanarkshire UK 2021 35 days total (e.g., LMWH 10 days Offers practical regimen

then aspirin 28 days; LMWH 28 days; combinations.
rivaroxaban 35 days)
NICE UK 2018 ~28-35 days (LMWH + stockings, Strongly supports extended
LMWH — aspirin, or DOACs) prophylaxis, multiple agent
options.

Scottish UK 2014 “Extended prophylaxis” (no fixed days) Explicitly excludes aspirin

Intercollegiate monotherapy.

Guidelines Network

(SIGN)

Korean Society of South 2014 At least 10-14 days; longer if risk Risk-stratified approach, wider

Thrombosis and Korea factors agent choice including aspirin.

Hemostasis

Asian Venous Asia 2017 Not specified Recommends early mobilization,

Thrombosis Forum individualized use of prophylaxis.

(AVTF)

Arthroplasty Australia 2023 3-6 weeks Explicitly frames the six-week

Society of Australia window as standard.

Australia & New Aus/NZ 2005 28-35 days LMWH or fondaparinux as

Zealand Working mainstay; clear duration guidance.

Party

Government of Australia 2023 28-35 days Endorses DOACs and aspirin as

Western Australia valid options.

angiogenesis, reduced stem cell activity, and slower bone
repair. In a clinical cohort of elderly osteoporotic patients,
union times averaged ~19 weeks compared with ~16 weeks
in younger individuals, heightening the risk of delayed
union and nonunion.2® Similarly, smoking nearly doubles
the risk of nonunion and delays healing by approximately
four weeks. In open tibial fractures, mean union times for
smokers were around 32 weeks versus 28 weeks for non-
smokers, accompanied by a higher risk of infection.2? Re-
duced mobility slows venous return, prolonging stasis and
extending hypercoagulability. For these patients, complet-
ing the full 35-day prophylaxis is crucial, as stopping early
leaves them vulnerable during the weeks of highest VTE
risk.25

5. PRACTICAL AND LOGISTICAL
CONSIDERATIONS

The six-week milestone in orthopedic fracture manage-
ment offers significant practical and logistic benefits be-

yond the biological healing process. The use of this time-
frame has become an essential tool for organizing
follow-up care, patient communication, teamwork, coordi-
nation of multidisciplinary teams and optimal healthcare
resource utilization.

5.1. STANDARDIZED FOLLOW-UP AND CLINICAL
TIMING

The six-week mark aligns with important clinical events.
By this point, early postoperative complications such as
wound infection, delayed wound healing, DVTs are either
resolved or detectable. For instance, in older adults follow-
ing distal femur fracture surgery, most DVTs were diag-
nosed at a median of 6 days post-operatively, while super-
ficial surgical site infections are most commonly identified
between post-operative days 11-24.30

Radiographically, by approximately 28-35 days post-in-
jury evidence of bone healing begins to appear as the frac-
ture callus transitions from cartilage to woven bone and
starts to remodel under biomechanical load, providing a
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pivotal opportunity for clinicians to assess healing progres-
sion, and to detect complications such as delayed union
or infection.3! In fact, these radiographic findings often
prompt clinical action, including additional imaging, inter-
vention, or adjustment to standard rehabilitation protocols,
such as changes in immobilization duration, range-of-mo-
tion allowances and weight bearing status.32

5.2. RISK REDUCTION AND MANAGEMENT OF
COMPLICATIONS

Prolonged immobility markedly increases the risk of DVT,
while early mobilization provides a protective effect high-
lighting the significance of the six-week mark as a critical
transition point to activity.33

A clinical cohort study involving 166 surgically treated
tibial shaft fractures found that delayed weight-bearing was
a significant independent predictor of impaired healing,
while earlier loading was associated with better out-
comes.3* This illustrates that a managed, staged return to
load-bearing by six weeks, supports biomechanical in-
tegrity and diminishes risks of delayed union. Furthermore,
a systematic review of RCTs showed that patients starting
early weight-bearing in the postoperative management of
ankle fractures demonstrated significantly better func-
tional scores at 6—9 weeks and returned to daily activities
12 days faster, with no increase in complication rates.3>
Similarly, a meta-analysis of early versus delayed weight-
bearing following ankle fractures surgery reported im-
proved short- and mid-term outcomes, with no significant
differences in long-term ankle function or complication in-
cidence.30

Overall, these findings suggest that the six-week mark
is still a significant balance point for clinicians to safely
advance patients toward weight-bearing to optimize recov-
ery while minimizing both biomechanics and immobility-
related risks.

5.3. TELEMEDICINE AND FOLLOW-UP CARE

The six-week checkup is an ideal telemedicine model es-
pecially for uncomplicated cases that are stable, enhancing
access, convenience, and efficient use of resources. In a
randomized pilot trial representing orthopedic trauma pa-
tients comparing telemedicine versus in-office follow-up,
the satisfaction levels were similar at six weeks and six
months. Telemedicine patients avoided taking time off
work for visits, and in addition to that, the potential ap-
pointment time was significantly lower. Complication rates
between telemedicine and the control group were similar.3”

Similarly, a German RCT for orthopedic and trauma
surgery determined that video consultations had similar
patient and physician satisfaction as an in-person visit,
with no significant concerns, reinforcing that telemedicine
is an efficient alternative.38

5.4. MULTIDISCIPLINARY COORDINATION & PATIENT
ADHERENCE

The six-week visit provides an opportunity for collabora-
tion between surgeons, physiotherapists and educators op-
timizing treatment plans. In outpatient orthopedic care, a
structured interdisciplinary collaboration allows for an in-
crease in diagnostic precision and treatment planning. For
instance, a mixed methods study conducted in a shoulder
clinic, extending the scope to physiotherapists and ortho-
pedic surgeons, who independently examined patients and
agreed on treatment strategies in almost all cases, high-
lighting the effectiveness of collaboration based on good
communication, respect, and shared expertise.3?

5.5. FUTURE DIRECTIONS & RESEARCH GAPS

Despite its advantages, the six-week method should not be
universally applied without question. Healing is highly in-
dividualized. In fact, healing timelines are affected by a
range of patient-specific factors, including age, comorbidi-
ties (e.g., diabetes, osteoporosis), smoking, nutritional sta-
tus, injury complexity, and the surgical technique use.

To support more individualized care, biochemical age
markers show considerable potential as objective indices of
appropriate healing over time. In patients with tibia and
femur shaft fractures, serum CTX and P1NP, both markers
of bone turnover, showed a marked peak at approximately
six weeks. Crucially, higher levels at six weeks correlated
strongly with successful radiological healing at 12 weeks.
Conversely, patients with delayed unions showed signifi-
cantly lower levels of both CTX and P1NP at six weeks when
compared to patients on normal healing trajectories, sug-
gesting CTX and PINP may serve as early indicators of im-
paired healing.9 By incorporating biomarkers like CTX and
PINP into clinical practice, follow up protocols could be
more accurate, allowing for earlier mobilization in patients
demonstrating adequate biological healing or more cau-
tious progression in those with suboptimal biomarker re-
sponses.

Emerging evidence demonstrates that AI-powered wear-
ables are transforming orthopedic recovery monitoring by
delivering objective, continuous data that supports more
adaptive rehabilitation strategies. For instance, machine
learning models utilizing wearable activity data were able
to predict functional recovery at 6 weeks post-trauma.*! In
addition, a systematic review of RCTs investigating the ef-
fects of wearable-assisted physical activity interventions,
such as step counting plus motivational support on patients
undergoing total joint arthroplasty found significant im-
provements in daily step counts at both 6 weeks and 6
months post-operatively in the intervention group com-
pared to usual care.? These findings suggest that wear-
able-based interventions can enhance mobility, patient en-
gagement, and overall recovery.

In addition to wearables, digital healthcare systems that
employ augmented reality (AR), have the potential to aug-
ment postoperative functional recovery and increase pa-
tient engagement, especially in situations of upper-limb
rehab. In a RCT, researchers evaluated an augmented re-
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ality home-based rehabilitation system against standard
brochure-based home exercises and noted that the AR in-
tervention group had a significantly greater improvement
in shoulder functional scores (SST, DASH, SPADI,
EQ-5D-5L) which lasted through at least 12 weeks. The
outcomes of ROM, pain, and strength were similar among
groups.43 Hence, Al may soon enable a personalized recov-
ery protocol by synthesizing sensor data, imaging, and bio-
logical markers instead of one-size-fits-all protocols.

CONCLUSION

The six-week benchmark in orthopedics has evolved from
a clinical observation into a biologically and practically
grounded standard. Historically rooted in the consistent
recovery patterns of uncomplicated fractures, it has since
been reinforced by advances in imaging, molecular biology,
and functional outcome studies. At six weeks, most frac-
tures demonstrate a reliable transition from soft to hard
callus, aligning with a period of sufficient mechanical sta-
bility for mobilization, progressive loading, and rehabilita-
tion. The same interval also captures the natural risk win-
dow for postoperative thromboembolic events, providing
a rational basis for extended anticoagulation prophylaxis.

Beyond biology, six weeks offers pragmatic advantages: it
facilitates structured follow-up, supports multidisciplinary
care, and provides a clear communication tool for patients
and healthcare teams.

Nevertheless, the six-week standard is not universally
applicable. Healing remains highly individualized and in-
fluenced by factors such as age, comorbidities, fracture
complexity, fixation stability, and lifestyle. Emerging ev-
idence highlights that some patients benefit from earlier
mobilization, while others, particularly the elderly, smok-
ers, or those with systemic illness, may require longer pro-
tection and delayed progression. Future directions, includ-
ing the use of biochemical markers, wearables, and artificial
intelligence, promise to refine these timelines into more
personalized, criteria-driven protocols.

In sum, six weeks represent more than a convenient con-
vention: it is a convergence point of biology, safety, and
function. However, its greatest value may lie not as a rigid
endpoint, but as a flexible framework around which individ-
ualized recovery plans can be built.
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