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¥ MESSAGE

The Philippine]ourngl of
Orthopaedics

Mabubay! T am proud to present the third issue of the Philippine Journal of Orthopaedics for
2025. This edition showcases studies that reflect the strength of orthopaedic practice in the
Philippines—from innovations in trauma and tumor care to insights that improve patient
outcomes, even in a resource-limited setting.

I congratulate and thank the authors and the entire editorial team for their tireless scholarly work
and for sharing their knowledge, expertise, and experiences with the orthopedic community.

May this issue inspire more of us to contribute to building a stronger and more relevant local

orthopedic pool of knowledge.

Mabubay ang Philippine Journal of Orthopaedics 2z ang Philippine Orthopaedic Association!

Justinian Aquilino IV Cyril LI. Pimentel, MD, FPOA
President, Philippine Orthopaedic Association and ASEAN Orthopaedic Association
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¥ EDITORIAL

The Philippine]ourngl of
Orthopaedics

This issue marks a milestone for the Philippine Journal of Orthopaedics (PJO). We publish the
first article submitted by international authors. While several authors from Asia and Europe have
submitted articles in the past three years, Patel et al.’s paper on proximal femoral nailing compared
to 95° plating is the first to make it to publication. While I personally do not know how our
fledgling journal got onto the radar of our international authors, I have a sneaking suspicion that
online accessibility and indexing played a part.

As any researcher knows, visibility and accessibility of scientific work are key when searching the
literature. A search often begins with keywords in an indexing database. For researchers of the
previous century, searching the Index Medicus using index cards was tedious, time-consuming,
and ineflicient. From the start of the 21* century, the World Wide Web has made searches more
efficient and thorough, with medical databases such as PubMed, Scopus, Google Scholar, etc. Each
database has strengths and weaknesses in terms of coverage, ancillary information, and efficiency
of use.! Online publications have increased readership,” and become the main source of scientific
information and the unequivocal goal of all publications, including this one.

Medical databases also inform the clinician in need of point-of-care answers. While most physicians still consult colleagues and
websites, medical databases are an essential source of information.? Students and residents in training trawl these databases for
articles that they can cite when they are asked the all-important questions “Why?” and “Says who?” This exercise in evidence-
based decision-making hopefully instills a lifelong habit of looking for answers from credible sources.

For any scientific journal, being indexed confers a level of credibility and prestige. These databases have their own strict and
discerning criteria before allowing any title to be included in their roster. The PJO has thus far been included in the Directory
of Open Access Journals. Most databases require a publication history of at least three years. This issue of the PJO marks the
3 year of our renaissance. It is the solemn promise of the editorial board to expand our reach and endeavor to be indexed in
the most relevant databases.

Tammy L. Dela Rosa, MD, MMedSc
Editor-in-Chief
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Bridging the Gap: The Seven Roles of a Sarcoma Nurse Navigator in a

Resource-Limited Setting

Jenna M. Gonzalez, RN, Czar Louie L. Gaston, MD, Edward HM Wang, MD, MSc

Department of Orthopaedics, University of the Philippines — Philippine General Hospital

ABSTRACT

Sarcomas are rare cancers that pose complex treatment and psychosocial challenges, particularly in resource-
constrained settings like the Philippines. Navigation plays a vital role in bridging gaps in care delivery. This article
aims to define and describe the roles of a Sarcoma Nurse Navigator in a Philippine tertiary referral hospital
and evaluate how these roles align with existing global literature. Using personal narrative and experience-based
reflection, the authors identified seven core roles performed by the Sarcoma Nurse Navigator. The identified roles
include: (1) Advocacy and Assessment, (2) Bridge to the Multidisciplinary Team (MDT), (3) Care Coordination, (4)
Data Management, (5) Emotional Support, (6) Follow-up Care, and (7) Guidance for Resource Mobilization and
Access Support. These roles reflect the different challenges cancer patients face in the Philippine setting and may
serve as a template for other navigation programs in the country.

Keywords. sarcoma, nurse navigator, patient navigation, cancer care, resource-limited setting, multidisciplinary

care

INTRODUCTION

Sarcomas are rare types of cancer that start in the body’s
connective tissues, mainly nerves, muscles, fat, fibrous
tissues, and bones. They can be difficult to identify and
often require a complex combination of treatments such as
surgery, chemotherapy and radiotherapy. As such, patients
diagnosed and treated for sarcomas encounter significant
challenges not just to their physical and mental wellbeing,
but also to their family and interpersonal relationships.*?
In our country, these problems are further exacerbated due
to the financial toxicity and inequity of healthcare that
cancer patients experience.3 Strategies to increase and sustain
patients’ access to effective diagnostics and treatment there-
fore become crucial to achieving good outcomes.

The concept of patient navigation was started in 1990 to
improve cancer outcomes by eliminating barriers to timely
diagnosis and treatment.* By serving as a bridge between the
patient and their clinicians, navigators facilitate understanding
of the disease, coordinate care, give emotional support and
guide through the whole cancer journey.

Since then, multiple studies using navigation have shown
improvements in cancer programs uptake and patient
outcomes.”® In some countries, cancer care systems are
required to use patient navigation for accreditation (i.e.,
American College of Surgeons Commission on Cancer).”
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In the Philippines, the National Integrated Cancer Control
Act of 2019 Sec.9 F lists cancer-focused patient navigation
as one of the key activities to provide individualized support
during the cancer journey, facilitating access to information
and resources as needed, throughout the continuum of
cancer care.'”

With all these advantages, the roles of cancer patient navigators
still need to be defined."" A one-size-fits-all strategy may not
be appropriate for patients with sarcoma, as their ages and
histopathologic diagnoses vary widely, requiring different
treatment strategies. A significant number of sarcomas occur in
adolescents and young adults (AYA), an age group with unique
psychosocial concerns.?

This article aims to present the roles and responsibilities of
a Sarcoma Nurse Navigator in a tertiary government referral
hospital in the Philippines through personal narration [J[MG]
and compare these with the literature on patient navigation.
The seven roles shown here may serve as templates for use
by navigators in the Philippine cancer care setting.

SEVEN ROLES OF A SARCOMA NURSE
NAVIGATOR

“Patient navigation is a more compassionate and structured
way to help people deal with these problems [cancer]. The
principle behind patient navigation is to ensure that no one
should have to deal with cancer alone. It helps people and
their families understand, access, and navigate through the
healthcare system. This is where the sarcoma nurse navigator
comes in. They are at the heart of the care team, assisting
patients medically and emotionally through the uncertainties
of diagnosis and the numerous phases of treatment and
follow-up.

“The nurse navigator is not just a passive assistant; they change
things for the better. They push for immediate care, collaborate
with specialists, support families coping with psychological
issues, and help them rise above financial or logistical problems.
Most importantly, they are there for patients to ensure that

no one falls through the gaps.

“Treatment abandonment continues to be a catastrophic
consequence of an already overburdened healthcare system.
The patient who may have been overwhelmed, scared, or unable
to pay for the next step. Abandonment may be the difference
between survival and disadvantage for people with sarcoma.
Misinformation, emotional weariness, vast travel distances,
and financial difficulties often cause people to quietly stop
receiving medical treatment.

“Nurse navigators play an important role in preventing
this. They notice when patients are missing appointments,
they reach out when silence grows, and they intervene with
empathy. They explain, support, and stand in the gap between
the system and the patient. With the following strategies, the
story doesn’t have to end early...”

The Seven Roles of a Sarcoma Nurse Navigator in a Resource-Limited Setting

1. Advocacy and assessment

“The nurse navigator is often the first to welcome a patient into
the cancer care journey. Through warm thorough assessments,
they get to know the patient not just as a case, but as a person
with fears, hopes, and a life interrupted by illness. They evaluate
physical symptoms, emotional well-being, and social needs,
and advocate for quick access to tests, specialists, or referrals.
Persistent follow-up by a skilled nurse navigator can literally
mean the difference between early and late-stage treatment.”

Patient navigators are often the first point of contact upon
hospital referral or visit for suspicion of cancer.''* Navigators
with relevant clinical experience, such as nurse specialists or
nurse consultants, can help explain diagnosis and treatment

as well as advocate for early consult for any concerns.'>'31*

2. Bridge to the Multidisciplinary Team (MDT)

“Sarcoma care demands the expertise of many specialists. The
nurse navigator ensures that every voice on the care team is
heard and that the patient’s preferences are included. They
help present cases at tumour board meetings and follow
through on each recommendation. In systems where delays
or gaps in communication are common, their presence brings
alignment and focus to what can otherwise feel like a maze
of appointments.”

Sarcomas require multidisciplinary care from many clinical
specialties which is coordinated through regular MDT
meetings. Having navigators present in the MDT helps as they
relay and explain findings to patients and their families and
facilitate necessary diagnostic and treatment referrals."!

3. Care coordination

“Navigating cancer care is like crossing a bridge that keeps
shifting, involving lab tests, surgeries, chemotherapy, radiation
therapy, rehabilitation. Nurse navigators make sure each step
happens in the right order and on time. They coordinate across
departments, clarify instructions, and ensure that patients
fully understand what’s ahead. Their coordination prevents
abandonment, reduces stress, and keeps hope alive when the
process becomes too confusing or tiring.”

A recent study at the Philippine General Hospital showed
that incorporating a dedicated patient navigator reduces the
rate of treatment abandonment in high-grade osteosarcoma
patients, ranging from 50% before navigation to only 6% after
it was implemented.® This real-world experience highlights the
significant effect of navigation models in resource-constrained
settings, as well as the critical role of navigators in keeping
patients on track for curative therapy.

4. Data management

“Though often unseen, the data work of nurse navigators is
just as important. In the Philippines, where cancer docu-

8 https://philjorthopaedics.org | Vol. 40 No. 3 November 2025
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mentation is often lacking, navigators build records that help
track a patient’s journey and improve care over time. They log
visits, update charts, and support research projects making
sure every patient’s experience contributes to better outcomes
for others.”

Some functions of hospital-based navigators, such as follow-up
tracking and scheduling, are often passed to community-based
navigators, although there can be considerable overlap.” In
resource-limited settings, patient navigators may expand their
scope of work as the need arises. Care should be taken that the
additional work does not prevent them from their principal

duty of guiding and supporting patients.*
5. Emotional support

“Cancer is not just a medical battle—it’s an emotional one.
Patients with sarcoma may face amputation, disability, or
dramatic changes to their body image. Nurse navigators offer a
steady presence. They listen, comfort, and connect patients to
mental health resources, support groups, or simply a shoulder
to lean on. Their supportis especially critical for young patients,
who often struggle with identity, fear, and uncertainty.”

Effective listening and communication are crucial skills that
cancer navigators need to fulfil their roles.">'* Cancer care
can be very stressful for patients and their families. Navigators
play an important role in accompanying them to finish the
journey.'*

6. Follow-up care

“Finishing treatment doesn’t mean the end of the journey.
Recurrence is a real possibility, and life after sarcoma can be
filled with lingering side effects and anxiety. Navigators help
schedule follow-ups, track test results, and stay in touch with
patients to ensure they feel supported even after hospital
visits grow less frequent. They help patients return to school
or work and support caregivers during the long road of
survivorship.”

Using patient navigators have shown better follow-up rates

and post-operative care following cancer treatment.*®

7. Guidance for resource mobilization and
access support

“In a country where many patients pay out-of-pocket for
care, the cost of sarcoma treatment can be crushing. Nurse
navigators help families find financial aid, transportation,
housing, or even prostheses. They understand the barriers
patients face and work tirelessly to help overcome them,
turning a system that can seem indifferent into one that feels
human and reachable.”

Cancer navigators improve access to healthcare systems and
treatment especially in low-resource settings.>” Navigators

Jenna M. Gonzalez, et al 9

can also guide patients towards funding aid agencies and

appropriate clinical trials.""

SUMMARY

“My experience as a Sarcoma Nurse Navigator at the University
of the Philippines Manila — Philippine General Hospital has
shown how essential this role is in guiding patients through
every stage of their cancer journey. From triaging patients
at their first consultation to coordinating sarcoma rounds
and supporting recovery after complex surgeries, navigation
brings structure and compassion to a complex system. Nurse
navigators do more than coordinate; they stand with patients
through their most difficult moments. In overburdened
systems, they enhance the human element of care.”

As part of a multidisciplinary team, nurse navigators can reduce
delays, strengthen communication, and build trust between
patients, their families, and the clinical team. Especially in
systems with limited resources, navigators can help patients
complete their treatment and improve continuity of care.
The different roles and responsibilities listed here reflect the
unique challenges Philippine cancer patients face and can
serve as a template for navigation programs in the country.
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ABSTRACT

Background. Accurate estimation of intraoperative blood loss is crucial for effective treatment, particularly in
orthopedic procedures such as open reduction and internal fixation (ORIF) with intramedullary nails for femoral
fractures. Traditional methods rely on visual estimation, which is subjective and prone to inaccuracy.

Objective. This study aims to evaluate the accuracy of visual blood loss estimation by comparing it with laboratory-
based calculations derived from hematocrit and hemoglobin levels.

Methodology. This retrospective cohort study reviewed the medical records of 115 patients who underwent
ORIF with intramedullary nails at a tertiary hospital from January 10, 2019, to December 28, 2022. Blood loss was
assessed using two approaches: visual estimates recorded by operating room personnel and calculations based
on preoperative and postoperative hematocrit and hemoglobin values. Paired t-tests were used to compare these
measurements and differences between the requested and actual number of blood bags used.

Results. Significant differences were observed between preoperative and postoperative hemoglobin (p <0.000071)
and hematocrit levels (p <0.00001), indicating substantial blood loss. More blood bags were requested than used,
with a mean difference of 0.95 (p <0.00001). Visual estimates of blood loss were lower than laboratory-based
calculations, with a mean difference of 55 ml (p <0.00001) for hemoglobin-based EBL and 121 ml (p <0.00001) for
hematocrit-based EBL.

Conclusion. Visual estimates of intraoperative blood loss differ significantly from laboratory-based methods, with
surgeons underestimating blood loss, and overestimating transfusion needs. This study highlights the importance
of adopting more precise, laboratory-based calculations for assessing blood loss in orthopedic surgeries.

Keywords. blood loss, orthopedic procedures, hematocrit, hemoglobin, visual estimation, intraoperative blood loss
estimation
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Accurate estimation of intraoperative blood loss is crucial for
effective treatment, particularly in orthopedic procedures such
as open reduction and internal fixation (ORIF) with intra-
medullary nails for femoral fractures. Traditionally, blood loss
estimation relied heavily on visual assessments made by operating
room personnel. However, these visual estimates are often

imprecise, leading to potential discrepancies in perioperative
management and blood transfusion practices. Despite this,
visual estimation remains widely used due to its simplicity,
immediacy, and non-reliance on equipment or calculations.

To address this issue, this study aimed to evaluate the
accuracy of visual blood loss estimation by comparing it
with calculations using hematocrit and hemoglobin levels.
We hypothesized that visual estimates would be less accurate
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than laboratory-derived measurements. Improving blood loss
estimation methods could enhance clinical decision-making
and optimize patient outcomes during orthopedic surgery.

In other institutions and published literature, blood loss
was estimated using various objective methods such as gravi-
metric techniques (weighing sponges and suction canisters),
photometric analysis (hemoglobin concentration in fluid),
and laboratory-based calculations using hematocrit or
hemoglobin values. These approaches were significantly
more accurate than visual estimation."?> Many centers are
moving toward more standardized and quantitative blood loss
estimation protocols, especially in surgical fields where trans-
fusion decisions are critical.

METHODOLOGY

This study was a retrospective cohort study conducted
at the surgery department of a single tertiary hospital to
evaluate intraoperative blood loss in patients undergoing
open reduction and internal fixation (ORIF) with an intra-
medullary nail for femoral fractures between January 10,
2019, and December 28, 2022. The study included 115
patients selected through convenience sampling. Eligible
participants were aged 18-65 years and underwent ORIF
with an intramedullary implant for closed femoral fractures.
Exclusion criteria included patients with blood dyscrasias,
patients receiving anticoagulants, immunocompromised
patients, multiply injured patients, and those who received
intraoperative transfusions. Given the retrospective nature
of the study, withdrawal was not applicable.

Blood loss was assessed using two methods: visual estimation,
which relied on the subjective judgment of operating room
personnel, and laboratory-based calculation, determined
using differences in preoperative and postoperative hematocrit
and hemoglobin levels. Visual estimation was defined as the
intraoperative assessment of blood loss based on the appearance
of surgical sponges, suction contents, and the operative field,
without objective measurement. No standard training or
quantification protocol was used, consistent with common
surgical practice.?

The laboratory-based estimated blood loss (EBL) was
computed as:

EBL = EBV x (pre-op - post-op) / mean value

Or
EBL, =EBV x [(Hct —Hct )/ Hect
ct pre pOS[

mean]

EBLHgb = EBV X [(Hgﬁ)pre - Hgbpnst) / Hgbmean]
Where:

Het = (Het + Hct}m) /2

Hgb,., = (Hgb, +Hgb ) /2

using either hematocrit or hemoglobin values. Postoperative
hemoglobin and hematocrit levels were collected as part of

Accuracy of Visual Blood Loss Estimation

routine blood work, primarily on the first postoperative
day. Analysis of collection timing showed a mean of 1.02
days (median: 1.0 days; mode: 1 day), confirming consistent
timing across the patient cohort. Data were collected from
patient records, including preoperative and postoperative
blood counts, the number of blood bags requested, and the
actual number used.

The primary outcome measured was quantified blood loss in
milliliters (mL). Secondary outcomes included the difference
between the requested and actual number of blood bags used.
This discrepancy was studied to assess predictive accuracy
and blood resource management. The number of bags
requested per case was based on surgeon preference, patient
factors, and institutional transfusion protocols. To ensure
data confidentiality, each patient was assigned a unique
code, and data were securely stored in the hospital’s records
facility, accessible only to the research team.

Descriptive statistics, including means, standard deviations,
and ranges, were calculated for demographic variables and
blood loss measurements. Paired t-tests were used to compare
preoperative and postoperative hemoglobin and hematocrit
levels, and differences between requested and actual blood
bags. Statistical significance was set at p <0.05, and data analysis
was performed using SPSS version 26.

This study adhered to the Declaration of Helsinki and
received approval from the Institutional Review Board (IRB)
of our institution. Informed consent was waived due to the
retrospective design, as permitted by IRB guidelines.

RESULT

The study included 115 patients who underwent open
reduction and internal fixation (ORIF) of the femur at our
institution between January 10, 2019, and December 28,
2022. The participants had a mean age of 31 years (range:
12-79), with 83% (95) being male and 17% (20) female. The
mean body mass index (BMI) was 22.92 + 3.55.

Preoperative and postoperative hematocrit and hemoglobin
results showed a significant decrease in blood parameters,
indicating substantial intraoperative blood loss. The mean
preoperative hemoglobin was 122 g/L, which significantly
dropped to 103 g/L postoperatively (¢ = -10.13, p <0.00001).
Similarly, the mean hematocrit value decreased from 38%
preoperatively to 31% postoperatively (# = -10.37, p <0.00001).

Blood bag utilization analysis revealed that the mean number
of blood bags requested was 1.97, while the actual mean
utilization was 1.03. This resulted in a mean difference of
-0.95 (¢ = -11.33, p <0.00001), highlighting a significant over-
estimation of blood needs.

Comparison between visual and laboratory-based blood loss
estimation methods demonstrated a clear discrepancy. Visual
estimation by operating room personnel averaged 578 ml,
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Table 1. Demographics of participants (N=115)

Range Mean SD

Age (years) 12-79 31 14385
Height (meters) 148-1.97 1.63 0.07766
Weight (kilograms) 32-85 60.59 101655
BMI 22.92 3.55075
Sex Male = 95 (83%)

Female = 20 (17%)
Date of operation January 10, 2019 -

December 28, 2022

whereas laboratory-based calculation using hematocrit levels
indicated a mean blood loss of 699 ml (z = 7.14, p <0.00001),
and hemoglobin-based calculations showed a mean of 633 ml
(£=7.03, p <0.00001).

DISCUSSION

This study highlights the inaccuracy of visual blood loss
estimation compared to laboratory-based methods using
hematocrit and hemoglobin levels in patients undergoing
ORIF with intramedullary nails. Visual estimation signifi-
cantly underestimated actual blood loss, consistent with
prior research findings."* These studies have collectively
demonstrated that visual methods are prone to human error,
often underestimating blood loss by 30% or more, particularly
in surgeries with ongoing, concealed, or pooled bleeding.

The significant reductions in hemoglobin and hematocrit
postoperatively confirm the occurrence of substantial
intraoperative blood loss. These results echo the findings of
previous studies,”® which emphasized that even modest drops
in these parameters may signal the need for transfusion or
closer hemodynamic monitoring in orthopedic patients. Such
laboratory-based estimates are thus not only more precise
but also clinically actionable, guiding transfusion decisions
and post-op care more effectively than visual estimates alone.

Khristian S. Camagay and Jayson B. Montano 13

Other estimation methods, such as gravimetric, photometric,
and computer-assisted tools, offer more objective assessments,
and their adoption is expanding in well-resourced centers.'
These methods reduced interobserver variability and helped
in real-time intraoperative decisions. However, their imple-
mentation remains limited due to cost, availability, and the
training required.

The observed difference between hemoglobin- and hematocrit-
based blood loss estimates (mean difference of ~66 ml) can be
attributed to physiological changes such as plasma volume
shifts and hemodilution after surgery. Hematocrit can be
influenced more by fluid shifts, while hemoglobin levels
tend to reflect actual red cell mass more accurately in acute
settings. One study argues that hemoglobin-based calculations
may provide a more reliable estimate of acute blood loss,
especially in the immediate postoperative period.”

Visual estimation has remained the default method for decades
due to its convenience and speed, even though its inaccuracy
is well-documented. One study emphasized its widespread
use, which is perpetuated by the absence of training in more
objective alternatives and the lack of standardized institutional
protocols.> Despite its inaccuracy, visual estimation remains
the dominant method in many institutions due to its
simplicity, immediacy, and low cost. In high-volume centers
and emergency scenarios, its utility lies in its speed—especially
when no lab values are yet available. Without training or
calibration protocols, visual estimation tends to devolve into
a purely subjective guess, underscoring the need for training
modules and standardized estimation frameworks.®

The consistent overestimation of blood bag requests—with
nearly one unit per patient unused—reflects a misalignment
between perceived and actual need. This has implications
for resource allocation and cost-efficiency in transfusion
services.” Some studies suggest refining predictive models

Table 2. Preoperative and postoperative hematocrit and hemoglobin results of patients based on laboratory results (N=115)

Preoperative (Mean) Postoperative (Mean) t-value p-value Interpretation
Hemoglobin (g/ L) 122 103 -10.134093 <0.00001 Significant
Hematocrit (%) 38 31 -10.366905 <0.00001 Significant

Table 3. Variations between requested and actual blood bag utilization during surgery (N= 115)

Requested blood Actual blood bag utilization . .
. Mean difference t-value p-value Interpretation
bag (Mean) during surgery (Mean)
197 1.03 -0.95 -11.333818 <0.00001 Significant

Table 4. Comparison between operating room personnel assessments and hematocrit-based calculations (N=115)

Operating room personnel
EBL in ml (Mean)

EBL by hematocrit-based
calculations in ml (Mean)

t-value p-value Interpretation

578 699

713505 <0.00001 Significant

Table 5. Comparison between operating room personnel assessments and hemoglobin-based calculations (N= 115)

Operating Room Personnel EBL by Hemoglobin-Based t-value _value Interpretation
EBL in ml (Mean) Calculations in ml (Mean) P P
578 633 7.029 <0.00001 Significant
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using laboratory data and preoperative risk scoring can
optimize blood preparation practices, prevent wastage, and
align with patient blood management (PBM) principles.'*"

CONCLUSION

This study demonstrates that visual estimation of intra-
operative blood loss by operating room personnel significantly
underestimates actual blood loss when compared to laboratory-
based calculations using hematocrit and hemoglobin levels.
The significant drops in hemoglobin and hematocrit confirm
substantial blood loss during open reduction and internal
fixation (ORIF) of femoral fractures. Additionally, the notable
discrepancy between the number of blood bags requested and
those utilized during surgery highlights the need for more
accurate blood management protocols.

The findings strongly support the adoption of laboratory-
based methods, specifically hematocrit and hemoglobin
calculations, for estimating intraoperative blood loss. These
objective approaches provide more accurate assessments than
traditional visual estimation methods, reducing the risk of
underestimating blood loss and ensuring appropriate blood
transfusion management. Furthermore, the overestimation
of blood bag requests underscores the importance of aligning
predicted blood needs with actual clinical requirements.

The primary limitation of this study is its retrospective design,
which may introduce selection bias. However, the large sample
size and consistent findings enhance the reliability of the
results. Other limitations include potential documentation
bias and reliance on routine postoperative blood draws
rather than serial intraoperative monitoring. Nevertheless,
the findings add to a growing body of literature advocating
for objective, quantitative methods in perioperative blood
loss estimation and can inform local guidelines and training
programs. Future research should explore the use of real-time
monitoring technologies for blood loss estimation to further
enhance accuracy and patient safety in orthopedic surgery.
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ABSTRACT

Background. The Filipino version of the Disabilities of the Arm, Shoulder, and Hand Questionnaire (FIL-DASH) is
a patient-reported outcome measure validated for assessment during a face-to-face consult. When in-person
consults are not feasible, such as during periods of lockdown or geographical limitations, patient outcomes should
still be measured accurately.

Objective. To compare the Filipino Disabilities of the Arm, Shoulder, and Hand (FIL-DASH) scores of patients with
hand disorders during face-to-face and telephone interviews.

Methodology. This was a pilot prospective comparative study. Patients aged 18 to 60 years with various chronic
hand and upper extremity conditions seen at the Hand and Microvascular Surgery outpatient department of
the Philippine General Hospital had face-to-face FIL-DASH interviews conducted by a trained interviewer. The
same interviewer conducted a telephone FIL-DASH interview on these same patients after seven days. Survey
information was collected and encoded using an electronic spreadsheet file. Descriptive statistics such as mean,
median, frequency, and percentage were used to describe the clinical characteristics of the study participants.
A paired t-test or Wilcoxon signed-rank test was used to compare the mean FIL-DASH scores between face-to-
face and telephone modes. The Pearson correlation coefficient (r) was used to determine the relationship of the
FIL-DASH scores obtained from face-to-face and telephone interviews.

Result. There were 79 respondents included in the study. The FIL-DASH scores from telephone interviews were
significantly lower than the scores from face-to-face consults. Pearson’s correlation coefficient was estimated to
be 0.96, with a range of 0.94-0.98 (p <0.01). This showed a strong, positive relationship between FIL-DASH measured
in both modes with a high correlation coefficient.

Conclusion. Despite FIL-dash scores from telephone interviews being lower, the study showed a strong correlation
between the face-to-face and telephone FIL-DASH scores. This supports the use of the assessment of the FIL-DASH
via telephone interview.

Keywords. patient reported outcome measures, telephone visits, interview, telehealth, quality improvement
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The goal of hand and upper extremity surgery is to restore
hand function. The success of any such endeavor is determined

by measuring the post-treatment functional status of the
upper extremity.

One of the frequently used scoring methods is the DASH or
Disabilities of the Arm, Shoulder, and Hand Questionnaire,
which is a 30-item questionnaire concerning the upper
extremity function of the patient during the preceding
week.! A higher score indicates higher disability, with 0
being the minimum and 100 being the maximum score. This
questionnaire has been translated and cross-culturally adapted
into different languages, including Filipino (FIL-DASH).?

Received: July 26, 2025

Accepted: September 2, 2025
Published Online: October 29, 2025.
https://doi.org/10.69472/p0ai.2025.26

Corresponding author: Jose Ma. D. Bautista, MD, FPOA
Dept. of Orthopedics, College of Medicine, University of the
Philippines Manila, 547 Pedro Gil St., Ermita, Manila, 1000 Philippines
Tel. No. (+632) 8554-8466

E-mail: jdbautista2@up.edu.ph

ORCiD: https://orcid.org/0000-0001-7777-0837

*Dr. Tan and Dr. Bautista are co-primary authors of this paper.

https://philjorthopaedics.org | Vol. 40 No. 3 November 2025 15



16 Ervan Thierry A. Tan and Jose Ma. D. Bautista

The DASH is accomplished by an interviewer during a face-
to-face consultation with a patient. Previously taken for
granted, this limitation was highlighted during the COVID-19
pandemic, when physical clinic visits were restricted. In a
tertiary public hospital like ours, patients may come from
faraway provinces. Regular consults to monitor functional
outcomes may become costly.

Although no prior studies have been done to compare face-to-
face and telephone FIL-DASH scoring, other measurement
tools have been studied.

Bossers et al. compared face-to-face and telephone scoring
for patients with traumatic brain injury using the Extended
Glasgow Outcome Scoring.> When they compared the scores
obtained in face-to-face interviews done by a neurologist
with those obtained from a telephone interview two weeks
later, they concluded that telephone assessment was a valid
alternative to the face-to-face interview when in-person
contact is not feasible. Pettigrew et al. found good test-retest
and interrater reliability for the structured interviews for the
Glasgow Outcome Scale (GOS) using in-person and telephone
contact.*

Hammarstedt et al. evaluated outcomes using five different
tools in 456 patients two years after arthroscopic acetabular
labral surgeries and found higher scores (indicating greater
improvement) in telephone surveys compared to those
obtained in-person or online.?

Based on the response of 432 patients in three specialty clinic
practices in the University of California in San Francisco,
telephone follow-up visits (TFVs) were seen to offer a cost and
time-efficient alternative to in-person visits. And the survey
done showed the TFVs to be acceptable to the patients.®

With today’s widespread use of personal digital technology,
tablets and smartphones have likewise been used to collect
patient outcome information. Pang et al. found that 136
patients in a foot and ankle clinic who completed a patient-
reported outcome tool on a tablet while in the clinic and on
their own smartphones 24 hours later had consistent scores.”

Scwartzenberger et al. studied 969 patients who were asked to
complete the long-term Boston Carpal Tunnel Questionnaire
(BCTQ) at least one year after carpal tunnel release surgery.
Patients asked to complete the BCTQ through telephone
interview had a higher response rate and survey completeness
as compared to those who answered the BCTQ through
standard mail or web-based methods.® Wilkinson et al.,
showed that outcome measurement in patients more than one
year after hand surgery was more reliable when taken over the
telephone than the computer.”

This study sought to determine if the Filipino DASH Score
(FIL-DASH) assessed through the telephone is as reliable
as the FIL-DASH assessed in person.

Comparison between Face-to-Face and Telephone DASH Interviews

METHODOLOGY

Over a period of two months, patients aged 18 to 60 years with
chronic hand and upper extremity conditions (those who were
symptomatic for at least three months before the interview)
seen at the Hand and Microvascular Surgery Outpatient
Department of the Philippine General Hospital, Manila,
Philippines, were invited to participate in the study, and those
who gave consent were included. Patients aged younger than
17 years and older than 61 years and patients immobilized
in casts or splints were excluded. The intended sample size
was 110 patients.

The face-to-face FIL-DASH interviews were conducted by a
trained interviewer. No questionnaires were brought home
by the patients. The same interviewer conducted a telephone
FIL-DASH interview after seven days. Findings were recorded
via the FIL-DASH form downloaded from the website of the
Institute for Work and Health. The survey information was
collected and encoded in an electronic spreadsheet.

Descriptive statistics such as mean, median, frequency, and
percentage were used to describe the clinical characteristics of
the study participants. The paired t-test was used to compare
the face-to-face and telephone FIL-DASH ratings.

In this study, the consistency of the FIL-DASH Scores from
face-to-face and telephone interviews were determined using
the Pearson correlation coefficient,’® where a score closer to
one (1) indicates a direct correlation of the scores obtained
using the two methods, a score closer to negative 1 (-1)
indicates an inverse correlation, whereas a score closer to zero
(0) indicates no relationship. For individual comparisons (not
between groups), a score of .90 would be acceptable. The
p-value was set at <0.01 to determine significance.

The study was approved by the institution’s Ethical Review
Board.

RESULT
The study included 79 patients (Table 1).

The face-to-face and telephone FIL-DASH scores of the 79
patients were plotted on a scatterplot (Figure 1). Most data
points clustered near the line of equality, suggesting that
telephone assessments reliably reflect in-person scores. A few
outliers were noted, which may reflect individual variability
or scoring discrepancies.

The mean FIL-DASH rating was significantly lower during
telephone consults than during face-to-face consults (Table 2).
Using the face-to-face and telephone FIL-DASH scores of the
79 patients included in the study, the Pearson’s Correlation
Coefficient was estimated to be 0.96, with a range of 0.94-
0.98 (p <0.01). As it was greater than the recommended score
of 0.90, this showed a strong, positive relationship between
the scores measured in both modes.
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Figure 1. Scatterplot comparing FIL-DASH SCORES.

Table 1. Demographic profile of respondents

Demographic information Summary measures

Age in years 4132 £13.58
18 to 20 4 (5.06%)
2110 40 34 (43.04%)
41to 60 41 (51.9%)

Sex
Male 38 (4810%)
Female 41 (51.90%)

Diagnosis
Acrodactyly 1(1.27%)
Arthritis 7 (8.86%)
Brachial plexus injury 21 (26.58%)
Chronic regional pain syndrome 1(1.27%)
Carpal tunnel syndrome 7 (8.86%)
Contractures 4 (5.06%)
Cyst or mass 12 (1519%)
De Quervain tendosynovitis 3 (3.80%)
Chronic dislocation 3 (3.80%)
Malunion 3 (3.80%)
Nerve palsy 2 (2.53%)
Nonunion 2 (2.53%)
Chronic tendon transection 2 (2.53%)

Trigger finger 1 (13.92%)

Table 2. Distribution of Fil-DASH responses

Descriptive measures Face-to-face Telephone p-value
Mean + Std. deviation 36.76 £ 2619 3353 £ 2652 <0.01
Median 36 30 <0.01

(minimum, maximum) (0, 94) 0,91
(25", 751 (14,57) (9,58)

DISCUSSION

Telephone interviews are often used for patient assessments
in healthcare, counseling, and customer service. It allows for
convenient and accessible assessment without the need for
face-to-face interaction.

DASH scores are typically evaluated in person. Nevertheless,
the challenges posed by the COVID-19 pandemic made
clinic visits difficult. Telephone DASH Score evaluation has
become an attractive alternative.

We projected that 110 patients would be seen in the outpatient
department over the two months that this study was conducted.
However, only 79 patients were enrolled in the study. This
was attributed to the low patient turnout during the study
period because of the numerous non-working holidays during
this period. This could have decreased the study’s statistical
power, increasing the possibility of a type II error. We chose to
simplify the analysis by comparing the DASH scores obtained
from the two methods. Doing this, the results were still shown
to be statistically significant (p <0.01)

The FIL-DASH scores obtained during the telephone
interview were significantly lower than those obtained during
the in-person consult.

Like Hammarstedt’s’ and unlike Bosser’s and Pettigrew’s
findings,>* the FIL-DASH scores obtained during the
telephone interview were significantly lower (indicating less
disability) compared to those obtained during the in-person
interview. Hammerstedt attributed this to confounding
variables such as interview bias (non-verbal cues from the
interviewer, which may alter the response). Time may have also
played a role. Our telephone interviews were done seven days

https://philjorthopaedics.org | Vol. 40 No. 3 November 2025 17



18 Ervan Thierry A. Tan and Jose Ma. D. Bautista

after the face-to-face assessment, during which time patients’
conditions may have improved.

Pearson’s Correlation Coefficient showed a strong, positive
relationship between the FIL-DASH scores measured in both
modes, indicating a strong linear relationship. While FIL-
DASH scores were, on average, lower over the phone than in
person, patients with low scores were still likely to score low,
and vice versa.

Interestingly, several patients reported higher disability via
telephone than during in-person interviews. This pattern,
also noted in other studies, may reflect the influence of social
desirability bias—a psychological tendency where respondents
give more favorable answers when not directly observed.
In telephone interviews, reduced face-to-face interaction
may lead individuals to underreport difficulties or overstate
functional ability. Despite this, the overall findings indicate
that telephone administration of the FIL-DASH is a valid
alternative when in-person assessments are impractical, though
slight positive bias should be considered in interpretation.

Although in-person and telephone interview FIL-DASH
scoring might not be used interchangeably in the same patient
during treatment and recovery, a patient’s scores may be
reliably monitored using one or the other method. The trend
of the FIL-DASH scores obtained over the course of a patient’s
recovery can help determine whether a patient is returning to
previous function. Likewise, telephone FIL-DASH scores
may be used to compare the outcomes of different treatment
modalities for conditions of the hand and upper extremity.

This is good news considering the benefits of foregoing clinic
visits just to monitor subjective outcomes.® Although web-
based scoring is already in use,” telephone interviews are still
considered better.®’

These findings must be interpreted with caution. The telephone
format introduces unique limitations that may inadvertently
affect outcomes. Distractions in the home environment,
varying levels of privacy, auditory or technological issues,
and reduced interpersonal engagement can all influence how
patients understand and respond to questions. Unlike face-
to-face interviews, where nonverbal cues and immediate
clarification are available, telephone assessments rely heavily
on verbal communication alone, which may compromise the
depth or accuracy of responses in certain cases.

This study was conducted in a single institution and employed
convenience sampling with no randomization. The face-to-
face interview always came before the telephone interview.
The study did not reach the target sample size of 110 due to
multiple nonworking holidays and a relatively short duration.
This may have also produced more variable results and
potentially higher p-values, leading to weaker external validity.
This potentially increases the variability of FIL-DASH scores
of both face-to-face and phone consults, thereby decreasing
the overall significance and reliability of the results.

Comparison between Face-to-Face and Telephone DASH Interviews

We recommend future studies to include a longer duration
of data collection, a larger sample size, and multiple data
collection sites.

CONCLUSION

Despite FIL-DASH scores from telephone interviews being
lower, the study showed a strong correlation between the
face-to-face and telephone FIL-DASH scores. This supports
the use of telephone interviews to assess FIL-DASH.
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ABSTRACT

Background. Metastatic bone disease (MBD) poses a risk for skeletal-related events, including pathologic fractures
and spinal cord compression, subsequently leading to higher mortality after definitive surgery. Estimation of
survival is crucial in the treatment of metastatic pathologic fractures to help set realistic expectations for patients,
their families, and physicians.

Objective. To determine the predictors of mortality in patients diagnosed with pathologic fracture secondary to
metastatic bone disease in terms of hematologic and serologic markers such as preoperative hemoglobin, absolute
lymphocyte count, and preoperative albumin.

Methodology. This retrospective cohort study involved 128 patients: 109 who were treated surgically and 19 who were
treated non-surgically, from January 2010 to December 2020. Risk factors studied were age, preoperative serum
albumin, absolute lymphocyte count (ALC), and hemoglobin, primary tumor site, whether surgery was done, presence
of visceral metastases, presence of other bony lesions, and chemotherapy/radiotherapy use. Cox proportional-
hazards regression was employed to determine the accuracy of each risk factor as a predictor of mortality.

Result. The patients’ mean age was 60.05 years (SD = 11.10), and 56.25% were female. The most common site of
primary tumor was the breast (32.02%), then the lung (25.00%). Among patients with low hemoglobin, 11.27% expired
within the first six months from the time MBD was established, while 17.54% survived up to one year; however, this
difference was not statistically significant (p = 0.310). Similarly, no significant difference in survival was observed
among patients with low albumin, with 95.77% expiring within six months and 98.25% surviving up to one year
(p=0.511). In contrast, a statistically significant difference was found among those with low ALC, with 16.90% expiring
within six months compared to 10.53% surviving up to one year (p = 0.002). Surgical treatment was performed on
85.16% of the study population. The proportion of surgical patients who survived within six months (82.46%) did not
differ significantly from those who expired (87.32%, x? = 0.59, p = 0.441).

Conclusion. The primary tumor site was an inde-
pendent prognostic factor for survival in patients
diagnosed with pathologic fractures from MBD, with
primary lung malignancy having the poorest chance ISSN 0118-3362 (Print)

of survival. While preoperative serum albumin, hemo- eISSN 2012-3264 (Online)
globin, and ALC were not statistically significant Printed in the Philippines.

) ) e = Copyright® 2025 by Naraval et al.
predictors, they remain clinically useful as indicators Received: July 15, 2025

of ngtritiqnol and ph.gsiglogic status .when assessing Accepted: September 19, 2025.

surgical risk. These findings are particularly relevant Published Online: October 25, 2025,

in local settings where access to timely diagnostic https://doi.org/10.69472/p0ai.2025.23

scans may be limited. In such contexts, readily

available laboratory tests can play a valuable role Corresponding author: Katrina Ysabel R. Naraval, MD
in guiding risk stratification and shared decision- Institute of Orthopedics and Sports Medicine,
making in the management of MBD. St. Luke’s Medical Center, 2nd floor,

279 E. Rodriguez Sr. Ave,,

; Quezon City, 1112 Metro Manila, Philippines
Keywords. bone neoplasms, pathological fractures, Tel. No. (+632) 8723-0101 local 4155

secondary, prognosis, retrospective studies, survival E-mail: khayanaraval@gmail.com
analysis ORCID: https://orcid.org/0009-0006-6789-4610

20 https://philjorthopaedics.org | Vol. 40 No. 3 November 2025



Survival Analysis of Pathologic Fractures in Metastatic Bone Disease

INTRODUCTION

Metastatic bone disease (MBD) is the most common cause
of malignancy in the bone, typically affecting patients in the
terminal stage of their illness. This condition carries a high
risk for skeletal-related events, including pathologic fractures
and spinal cord compression in 10% of cases.'” Pathologic
fractures significantly increase mortality rates, with reports
showing 60-83% mortality at one year and 70-94% at two
years post-surgery.

Surgical stabilization procedures, though invasive, are often
necessary for palliation, pain relief, early mobilization, and
reduced morbidity, especially since many patients are in the
late stages of cancer.”” However, surgery carries inherent
risks that may worsen outcomes for critically ill patients. For
those unfit for surgery, nonoperative management such as
immobilization, non-weight bearing, and bracing can offer
symptom relief.’ Radiotherapy and chemotherapy have also
demonstrated palliative benefits for patients with severe co-
morbidities or poor prognosis.'* Overall, management should

be tailored individually.

Estimating survival in patients with metastatic pathologic
fractures is essential for setting realistic expectations for
patients, families, and physicians.>>** Yet, prognostic
assessments can be subjective. Several studies have developed
scoring systems incorporating factors from spinal and
extremity metastases to guide prognosis.”>”"” However, many
omit hematologic or serologic parameters that may better
reflect physiologic status.* Readily available serologic markers
(e.g., serum albumin, hemoglobin, absolute lymphocyte
count) correlate with nutrition, physiologic reserve, and
survival, yet are underrepresented or inconsistently weighted
in current tools, particularly for extremity disease.'*'®** In
addition, some prognostic scores require detailed imaging
that is not always available for extremity pathologic fractures,
especially in resource-constrained settings, underscoring the
value of simple laboratory-based indicators.'®* Known risk
factors for mortality include the site of the primary tumor
and preoperative functional status. Lung-origin tumors have
the highest mortality (80%) when compared to breast (48%),
kidney (79%), and prostate (40%) origins.'** Functional
status is commonly measured using the Eastern Cooperative
Oncology Group (ECOG) Performance Status. Lower ECOG
scores (0—1) correlate with reduced mortality, while higher
scores (2-5) indicate poorer outcomes, although specific

percentages are lacking in studies.'>'323%*

Among hematologic and serologic parameters, hemoglobin,
absolute lymphocyte count (ALC), and serum albumin
have shown prognostic value.">*"* Hemoglobin, assessed
via complete blood count (CBC), is widely used in clinical
settings. Preoperative anemia (<80-100 g/L) is a strong
negative prognostic factor.'»"** ALC, also obtained from the
CBC, reflects immune function and wound healing but is not
considered an independent predictor of survival in MBD.'>!3"?
Serum albumin is a marker of nutritional and visceral protein
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status; low levels are linked to poor surgical recovery and
are significant in cancer survival prognosis.'>'*'>?* These
readily available laboratory values can assess physiological
status and may help predict cancer survival outcomes.'®*'
Because CBC and serum albumin are inexpensive, routine,
and casily extracted from clinical records, isolating them has
practical value for risk stratification when advanced imaging is

not immediately available.'**

As of writing, local studies have not yet evaluated the prog-
nostic significance of preoperative hemoglobin, ALC, and
serum albumin levels in patients presenting with pathologic
fractures secondary to metastatic bone disease. This study,
therefore, aimed to identify key prognostic factors associated
with diminished survival and to assess the validity of these
factors in predicting outcomes among patients who underwent
surgery for pathologic fractures secondary to metastatic bone
disease of the axial or appendicular skeleton.

METHODOLOGY
Study design

This was a retrospective cohort, single-center study involving
patients diagnosed with pathologic fractures of the axial or
appendicular skeleton treated surgically and non-surgically
from January 2010 to December 2020.

Study population

Adult patients aged more than 20 years with histologic proof
of metastases and with available mortality data at six months
and one year were included. Patients without information
relating to the presence or absence of bone or visceral
metastases, histopathology reports dated before the year 2010,
patients diagnosed with carcinoma in situ, primary bone or
soft tissue sarcoma, or hematologic malignancy were excluded
from the study.

Data collection

Purposive data gathering was done by the primary author
by scanning the daily patient census using the keywords
“metastatic bone disease,” “pathologic fracture,” and related
terms such as “metastatic” and “pathologic.” Patients who
appeared in the search were collected and filtered according to
the inclusion and exclusion criteria. Patients’ data and clinical
information were then retrieved from electronic patient
records (MDportal, HCQC, Digichart). Data included age at
diagnosis, site of primary tumor, site of pathologic fracture,
presence of visceral or other bony metastases, laboratory data
including preoperative serum albumin, hemoglobin, and
ALC values, surgical procedure performed (if any), course in
the wards, and follow-up dates.

Preoperative hemoglobin (g/L) was taken at the time of
admission or before any blood transfusion, and values less
than 100.0 g/L were categorized as low, and those 100.0 g/L
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and above were categorized as normal. ALC (cells/mcL) was
computed from the complete blood count as WBC count x
1000 x percent lymphocyte (expressed as a decimal). ALC
levels less than 500 cells/mcL were categorized as low, and those
with greater than or equal to 500 cells/mcL were categorized as
normal. Preoperative serum albumin (g/L) was also obtained
at the time of admission or before any albumin correction,
with values less than 35.0 g/L categorized as low and those
35.0 g/L and above categorized as normal.”

Oncologic diagnosis was classified into six groups: breast,
lung, prostate, renal, thyroid (representing the top five
primary carcinomas in our population), and other sites. The
presence of visceral metastases was determined preoperatively
based on imaging such as computed tomography (CT) scan
of the chest and abdomen, and magnetic resonance imaging
(MRI) of the brain. If the visceral metastases were discovered
after surgery, this information was not utilized in the study
because the authors aimed to determine survival rates with
the information and parameters available during the time of
decision-making, and this lowers the risk of overestimating
the number of patients with visceral metastasis at the time
of management. The same approach was used regarding the
number of bone metastases, which was determined by nuclear
bone scan imaging. The official results of all scans were
reviewed by a consultant radiologist and the primary author.

Data analysis

Data were analyzed using STATA Statistical Software, Version
13. College Station, TX: StataCorp LP. A p-value of 0.05 was
considered statistically significant. Descriptive statistics for
continuous variables were summarized as means and standard
deviations, while categorical variables were reported as
frequencies and percentages. Comparative analyses of nominal
variables (including primary tumor site, surgical status,
chemotherapy and/or radiotherapy exposure, organ-specific
visceral metastases, axial or appendicular involvement, and
hematologic laboratory markers) according to mortality status
(expired versus alive) was done using the Chi-Square Test of
Homogeneity or Fisher’s Exact Test, if the assumption of
at least five expected frequencies per cell was not met. The
Mann-Whitney U Test was used for ordinal or non-normally
distributed continuous data, while the independent t-test
was used for normally distributed continuous data.

We used survival analysis approaches in our inferential analyses
to allow for differences in the time to mortality. Particularly,
Kaplan-Meier survival curve analysis was utilized to determine
the median time of mortality, with curves stratified by
preoperative hemoglobin, ALC, and serum albumin (low
vs normal) and by surgical status. Cox proportional-hazards
regression with adjusted models for specific confounders was
also employed to determine the hematologic and serologic
predictors of mortality in patients who underwent surgery
and in patients who did not.

Survival Analysis of Pathologic Fractures in Metastatic Bone Disease

Addressing bias

We limited our inclusion and exclusion criteria to information
available at the time of presentation to reduce selection bias and
confounding by indication. The index date was set at admission
or the first confirmatory imaging of the fracture. Information
bias was minimized by using official preoperative imaging
reports, standardized laboratory definitions, and dual review
of imaging classifications. Adjustments for key prognostic
factors in multivariable Cox models were made during
analysis. Residual confounding and selection bias inherent to
retrospective designs may remain and are acknowledged.

Ethical clearance

This study was conducted in adherence to the ethical
principles outlined in the Declaration of Helsinki (2013)
and by the Guidelines of the International Conference on
Harmonization - Good Clinical Practice (ICH-GCP), E6 (R2),
and other applicable provisions of ICH-GCP 6 (as amended).
Approval for the conduct of the study was obtained from the
Institutional Review Board (IRB) and Institutional Ethics
Review Committee (IERC) of St. Luke’s Medical Center
(Protocol Code: SL-21002).

RESULTS

One hundred and twenty-eight patients met the inclusion
criteria, 109 of whom underwent surgical stabilization for
pathologic or impending pathologic fracture and 19 of whom
did not. All 128 were followed up for survival (Table 1).

Most participants were female (56.25%). The mean age of the
respondents was 60.05 years (SD = 11.10). In particular, the
age of those who survived up to one year was 56.26 years (SD
= 10.52), while those who expired within six months had a
mean age of 63.10 years (SD = 10.67). The mean age of the
respondents who expired was significantly older (z = -3.62,
»=0.001).

The most common primary tumor site was the breast
(32.02%), followed by the lung (25.00%), and the kidney
(7.81%). Histological diagnosis of skeletal metastasis was
obtained on the same day as surgical stabilization in the
surgical group. Among those with primary lung cancer, the
proportion of those who expired (32.39%) was significantly
higher (y” = 4.65, p = 0.031) compared to the other primary
malignancies. Pathologic fractures were more common in the
spine (64.06%) than in the appendicular skeleton (35.94%).

The mean preoperative hemoglobin, ALC, and serum albumin
were 118.6 g/L (SD=1.79), 1,214.25 cells/mcL (SD = 736.97),
and 25.0 g/L (SD=0.44), respectively (Table 1). We found
that 14.06% of the participants had low hemoglobin, 14.06%
had low ALC count, and 96.88% had low serum albumin.
Of those with low hemoglobin, 11.27% expired within the
first six months from the index date, while 17.54% survived
up to one year; this difference shows no statistical significance

22 https://philjorthopaedics.org | Vol. 40 No. 3 November 2025



Survival Analysis of Pathologic Fractures in Metastatic Bone Disease

Katrina Ysabel R. Naraval, et al

Table 1. Demographic and clinical profiles of the respondents according to mortality status (N =128)

23

Mortality status

I i i Test -value
Characteristics >6 mo,:I;:)e1 year waféﬁ";e:qos (Nthles) statistic (T\f;o-tailed)
(n=57) (n=71)
Age (Years; x, SD) 56.26 (10.52) 6310 (10.67) 60.05 (11.10) -3.62 0.0071"
Sex (f. %) 0.01 0.982
Male 25 (43.86%) 31 (43.66%) 56 (43.75%)
Female 32 (5614%) 40 (56.34%) 72 (56.25%)
Location of primary malignancy (f, %)
Breast 20 (35.09%) 21(29.58%) 41 (32.02%) 044 0.507
Lung 9 (15.79%) 23 (32.39%) 32 (25.00%) 4.65 0.031°
Thyroid 5 (8.77%) 3 (4.23%) 8 (6.25%) 112 0465
Prostate 5 (8.77%) 5 (7.04%) 10 (7.81%) 013 0.751
Renal 7 (12.28%) 6 (845%) 13 (1016%) 0.51 0476
Others
Colorectal 3 (5.26%) 2 (2.82%) 5(391%) 0.71 0479
Endometrial 0 (0.00%) 10141%) 1(0.78%) -0.90 0.368
Hepatocellular 1(1.75%) 3 (4.23%) 4 (313%) -0.80 0423
Nasopharyngeal/Pharyngeal 1(1.75%) 1(141%) 2 (1.56%) 015 0.877
Neuroendocrine 0 (0.00%) 1(141%) 1(0.78%) -0.90 0.368
Pancreatic 0 (0.00%) 2 (2.82%) 2 (156%) 128 0.201
Parotid 1(1.75%) 1(141%) 2 (1.56%) 015 0.877
Round Cell 1(1.75%) 0 (0.00%) 1(0.78%) 112 0.263
Unknown 0 (0.00%) 1(141%) 1(0.78%) -0.90 0.368
Urothelial 0 (0.00%) 1 (141%) 1(0.78%) -0.90 0.368
Vulvar 2 (351%) 0 (0.00%) 2 (156%) 159 0112
Site of pathologic fracture (f, %) 1.67 0.197
Spine 40 (7018%) 42 (5915%) 82 (64.06%)
Appendicular 17 (29.82%) 29 (40.85%) 46 (35.94%)
Laboratory Findings
Preoperative hemoglobin (X, SD) 11.75 (1.86) 11.95 (1.75) 11.86 (1.79)
Low preoperative hemoglobin (<100.0g/L) 10 (17.54%) 8 (11.27%) 18 (14.06%) -0.62 0.535
Normal preoperative hemoglobin (2100.0g/L) 47 (8246%) 63 (88.73%) 110 (85.94%) 1.03 0.310
Absolute lymphocyte count (X, SD) 1,440.21 (795.81) | 1,032.84 (63543) | 1,214.25 (736.97)
Low absolute lymphocyte count (<500 Cells/mcL) 6 (10.53%) 12 (16.90%) 18 (14.06%) 322 0.002'
Normal absolute lymphocyte count (2500 Cells/mcL) 51 (8947%) 59 (83.10%) 110 (85.94%) 1.06 0.302
Serum albumin (X, SD) 2.52 (047) 247 (046) 2.50 (044)
Low serum albumin (<35.0/L) 56 (98.25%) 68 (95.77%) 124 (96.88%) 0.66 0.511
Normal serum albumin (235.0g/L) 1(1.75%) 3 (4.23%) 4 (313%) 0.64 0.628
Chemotherapy or Radiation Therapy (f. %)
For primary malignancy 27 (47.37%) 35 (49.30%) 62 (4844%) 0.05 0.828
For metastasis 15 (26.32%) 13 (18.31%) 28 (21.88%) 119 0.276
Visceral metastasis (f. %)
Brain 8 (14.04%) 13 (18.31%) 21 (1641%) 042 0516
Lung 10 (17.54%) 15 (2113%) 25 (19.53%) 0.26 0.611
Liver 3 (5.26%) 10 (14.08%) 13 (10.16%) 2.70 0101
Others: Adrenal 1(1.75%) 10141%) 2 (1.56%) 0.02 1.000
Bony metastasis (f. %) 0.01 0.951
Axial 31 (54.39%) 39 (54.93%) 70 (54.69%)
Appendicular 26 (45.61%) 32 (45.07%) 58 (45.31%)
Surgery status 0.59 0441
With surgery 47 (82.46%) 62 (87.32%) 109 (85.16%)
Without surgery 10 (17.54%) 9 (12.68%) 19 (14.84%)

Note: Comparative analyses were conducted using the Chi-Square Test of Homogeneity or Fisher’'s Exact Test (if expected frequencies were less than

5.00) and an independent t-test.
*Significant at 0.05; tSignificant at 0.01
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(p = 0.310). Similarly, no significant difference was observed
in survival between patients with low albumin, with 95.77%
expiring within six months and 98.25% surviving up to one
year (p = 0.511). In contrast, a statistically significant difference
was found in those with low ALC, with 16.90% of patients
expiring within six months compared to 10.53% still alive
up to one year (p = 0.002).

For patients with normal hemoglobin, normal ALC, and
normal albumin, no statistically significant differences in values
were observed between those alive up to one year and those
who expired within the first six months. Only 1.75% of those
who survived up to one year had normal albumin levels. This
is because the study population’s albumin levels were generally
lower than normal. These findings suggest that despite low
albumin levels, survival rates did not differ significantly.

Most (85.16%) respondents had surgery, and the proportion
of these patients who survived up to six months (82.46%) was
not significantly different (3” = 0.59, p = 0.441) from those
who expired (87.32%).

Almost half (48.44%) had received chemotherapy or radiation
therapy for their primary malignancy, while 21.88% had these
treatments for their metastases. The mortality rate in patients
who underwent adjuvant chemotherapy or radiotherapy
for the primary malignancy was 49.30% and was not a
significant risk factor for mortality (p = 0.828). Similarly, those
who received adjuvant chemotherapy or radiotherapy for
metastasis had a mortality rate of 18.31% but this was also not
significant (p = 0.276).

In terms of visceral metastases, 19.53% had lung metastasis
(p = 0.611), 16.41% had brain metastasis (p = 0.516), and
10.16% had liver metastasis (p = 0.101). The most common
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sites of bony metastases were axial bones (54.69%, p = 0.951).

Table 2 shows that 40.63% of the respondents expired within
six months, while 14.84% expired within six to 12 months.
Results also showed that the median mortality time for patients
with low preoperative hemoglobin, low ALC, and low serum
albumin was within six months (95% CI = 6 to 6).

Table 3 depicts the Cox proportional hazards regression
analyses of the predictors of mortality among the respondents
according to the surgical status. Hazard ratios were adjusted
for significant confounders, including age, primary lung
malignancy, and primary renal malignancy. The adjusted
hazard ratio of mortality among those without surgery was
25% higher than those with low preoperative hemoglobin
(aHR = 1.26, p = 0.842) and low ALC (aHR = 1.26, p =
0.842) than those with normal hemoglobin and absolute
lymphocyte count. In addition, low serum albumin was not
associated with the hazard of mortality among those without
surgery (aHR = 1.00, p = 1.000). On the other hand, the
adjusted hazards for mortality among those with surgery with
low preoperative hemoglobin (aHR = 1.26, p = 0.842), low
absolute lymphocyte count (aHR = 1.20, p = 0.612), and low
serum albumin (aHR = 1.45, p = 0.609) were 31%, 20%, and
45% higher, respectively, than those with normal serologic
results. These results were not statistically significant (p > 0.05).

Figure 1 illustrates the Kaplan-Meier survival estimates
according to the level of preoperative hemoglobin, level of
absolute lymphocyte count, and level of serum albumin. The
time interval from the index date to mortality was shorter
among those with low preoperative hemoglobin, low ALC,
low serum albumin, and without surgery, compared to those
with high or normal preoperative hemoglobin, ALC, normal
serum albumin, and with surgery.

Table 2. Frequency distribution of mortality according to the time of mortality among the respondents (N =128)

Time of mortality

Outcome 6 months

12 months

Frequency (f)

Percentage (%)

Frequency (f) Percentage (%)

Mortality status (Expired) 52

40.63% 19 14.84%

Table 3. Univariate Cox proportional hazards regression analysis of the predictors of mortality among the respondents according

to the surgical status (N=128)

Mortality status (Expired)
Predictors Without surgery With surgery
p-values o p-values p-values o p-values

cHR (Two-tailed) 95%Cl| oHR (Two-tailed) 95%Cl| cHR (Two-tailed) 95%Cl| aHR (Two-tailed) 95% cl
Low Pre-operative 114 0.901 0.14- 125 0.842 0.14- 1.20 0.656 0.54- 1.31 0.507 0.59-
Hemoglobin 929 118 2.64 292
(<100.0g/L)
Low absolute 114 0.901 014- 125 0.842 0.14- 1.02 0.948 053- | 120 0.612 0.60-
lymphocyte Count 929 118 196 239
(<500 Cells/mcL)
Low serum albumin | 0.88 0.901 01m- 1.00 1.000 0.09- | 122 0.783 030- | 145 0.609 0.35-
(<35.0g/L) n 11.03 5.00 6.05

Note: cHR = Crude Hazard Ratio; aHR = Adjusted Hazard Ratio; Hazard ratios were adjusted for significant confounders: age, primary malignancy of
lungs, primary malignancy of renal
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Kaplan-Meier Survival Estimates according to Level of Pre-Operative Hemoglobin

1.00

0.80

0.60

0.40

0.20

0.00

0 2 4 6 8 10 12
Analysis Time
A ‘ * Normal Pre-operative F Low Pre-operative | i ‘
Kaplan-Meier Survival Estimates according to Level of Serum Albumin
1.00{
0.75
0.50~
0.25
0.00
T T T T T T T
0 2 4 6 8 10 12
Analysis Time
C ‘ s+ e+ Normal Serum Albumin Low Serum Albumin

Kaplan-Meier Survival Estimates according to Level of Absolute Lymphocyte Count

1.004

0.75

0.50

0.25+

0.00

T T T T T T T
0 2 4 6 8 10 12
Analysis Time

B s+ Normal Absolute Lymp Count Low Absolute Lympl Count

Kaplan-Meier Survival Estimates according to the Surgery Status

1.004

0.80

0.60

0.40

0.004

T T T T T T T
0 2 4 6 8 10 12

Anaysis Time

* Without Surgery With Surgery

Figure 1. Kaplan-Meier survival estimates according to the level of preoperative hemoglobin (A), level of absolute lymphocyte

count (B), level of serum albumin (C), and surgery status (D).

DISCUSSION

Pathologic fractures due to skeletal metastases from cancers
of the breast, prostate, thyroid, lung, and kidney contribute
significantly to patient morbidity and mortality.>'>'%* We
report a six-month mortality of 40.63% which is similar to
previous reports (49.6%)."* One-year mortality was 14.84%,
lower than previously reported mortality rates of 60—
83%.91>1218232 The primary tumor site was an independent
prognostic factor of survival in patients diagnosed with
pathologic fracture from MBD, with primary lung malignancy
having the poorest chance of survival. Preoperative serum
albumin, hemoglobin, and ALC were not found to be
significant in predicting survival in these patients.

The relationship between the primary site of malignancy
and long-term survival in patients with pathologic fracture
secondary to MBD has been well-established.'>'#>*> The
most common primary malignancy was the breast, with lung
coming in second, similar to our study’s results (32.02% and
25.00%, respectively). Although more common overall, the
prognoses of patients with MBD from breast cancer were

significantly better than those with lung cancer.>>*

The spine was the most common location of MBD.>%!214
Pathological metastatic fractures of the spine and extremities

may debilitate patients due to severe pain, prolonged
recumbency, and possible weakness. We found that most
pathological fractures were detected at the same time as
the bony metastases. This suggests that both axial and
appendicular metastasis may be primarily asymptomatic
or tolerable in pain, therefore, difficult to detect during the
early stage without regular surveillance.>'®* The estimated
life expectancy should guide management. Surgeons rely on
careful assessment of various preoperative factors and scoring
systems such as those by Bauer,"” Tomita,'® and Tokuhashi'
to prognosticate and deduce which patients may benefit from
surgical intervention. In our literature review, we found no
prognostic scoring systems that used laboratory parameters to
reflect the physiologic status of patients with MBD.

Multiple serologic parameters have been examined in
studies in attempts to predict survival in patients diagnosed
with MBD."»!31$32¢ Serum albumin is readily available,
evaluates nutritional status,” and prognosticates cancer
survival.'"»” Our study showed that patients who died within
six months of being diagnosed with MBD more often had
low preoperative serum albumin, ALC, and hemoglobin
levels, whereas those who survived beyond one year were
likely to have normal preoperative hemoglobin and ALC;
however, these differences were not found to be statistically
significant. Other reports have shown these three parameters
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to have significant risks for mortality among patients with
MBD in the spine, pelvis, or extremities.'>'*'** Preoperative
hemoglobin level was reported to be the only independent
predictor of survival in early survival analyses.'>* Preoperative
serum albumin has been reported in retrospective studies
and a systematic review as an independent prognostic
factor of survival in MBD from various malignancies'>'4>*
while ALC has been shown as an independent predictor
for survival in MBD in the femur.?? Further, low albumin
levels were noted to be a general characteristic of the study
population in our studies. All these findings may be because
most of the patients diagnosed with MBD with concomitant
pathologic fracture already represent the terminal stage of the
disease.” '*'5* These markers can be used for prognostication,
but existing data should be corroborated by further research.

Our nonsurgical patients were either not medically fit to
undergo any extensive procedure or were amenable only to
systemic therapy. These conditions may have contributed to
a higher mortality rate."* The surgical patients, on the other
hand, were likely better candidates for surgery.”** Despite
these baseline differences, mortality did not differ between
these two groups in our study. Again, these findings represent
patients diagnosed with MBD as those already in the terminal
stage of the disease, highlighting low survivability.

Several limitations are present in this study. The study
population was selected based on search terms “metastatic
bone disease,” “pathologic fracture,” and related keywords
such as “metastatic” and “pathologic”, which may have led
to some cases being excluded in the process. There were also
missing census files from the institute registry: six months
from the year 2019, six months from the year 2018, 12 months
from the year 2017, six months from the year 2016, and one
month from the year 2015. Attempts made to retrieve these
data were unsuccessful. These missing records contributed
to the reduced sample size, which may have introduced
residual confounding factors that can obscure modest but
real effects. This study did not compare the mortality rates of
patients with pathologic fractures to those with impending
pathologic fractures. The presence of a pathologic fracture
has been reported to be a negative predictor of survival.'®»
Stratified analyses by anatomic distribution (isolated axial or
appendicular involvement versus multiple skeletal disease)
were not performed, which represents another limitation. This
is also seen in other studies and may influence outcomes.”'s*
Aside from skeletal involvement, the pattern of metastatic
spread influences prognosis. Visceral metastasis reaching
the lungs is most common (59%), followed by the liver
(15%).* A higher mortality rate is seen in these patients.”
Brain metastasis is common in primary malignancies in the
upper half of the body and carries a poor prognosis.> While
bone and solid organ metastases often go hand-in-hand and
indicate a poor prognosis, bone-only metastases reportedly
have better outcomes.>*

Other prognostic factors, such as hospital characteristics,
patient comorbidities, specific surgical intervention, and
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surgical or medical complications, were not studied since this
information was not available in our population. Patients
may have had preexisting metastatic lesions identified by bone
scan, without histologic confirmation. Most patients were
confirmed to have MBD via biopsy on the day of surgical
intervention. This occurs in up to 30% of patients with skeletal
metastases.”® Patients with an unknown primary tumor may
have poorer outcomes due to delays in staging and treatment.
Comorbidities, in addition to nutritional status, also
contribute to the patient’s surgical tolerance or postoperative
complications.*®

Treatment decisions were likely influenced by patients’ overall
picture as determined by the multi-disciplinary approach
rather than immediate surgical indications. Patients in critical
states were either not cleared up for surgery or chose to have
palliative management instead. This selection bias is nearly
unavoidable when comparing the mortality rates of surgical
and non-surgical patients. In our center, numerous patients
were worked up for MBD but did not undergo biopsy,
further contributing to the low patient numbers in the non-
operative group.

Peri-operative functional outcomes of patients were not
considered in this study, but have been previously found to
be significant risk factors for survival.'’»'®?* Furthermore, we
grouped each cancer by primary location, without accounting
for tumor stage, grade, and histologic subtype, all of which

can influence prognosis.'>"

Studies involving a more homogenous population may
improve the generalizability of findings. Expanding the case
identification strategy, strengthening data management
systems, and including patients with impending fractures
may improve the representation of the sample and provide
richer analysis. Collecting more detailed information on
metastatic spread, tumor characteristics, comorbid conditions,
complications, and perioperative functional outcomes
could also allow for a more refined understanding of patient
prognosis. Additionally, there may be value in exploring
whether nutritional support could benefit patients with low
preoperative albumin.

Conducting multicenter studies may help overcome limitations
related to small sample size and single-institution bias and
would allow for greater applicability of the findings across
varied clinical settings. Taking these steps could lead to more
accurate survival models and better support individualized
care for patients with metastatic bone disease.

CONCLUSION

We found that the primary tumor site was an independent
prognostic factor for survival in patients diagnosed with
pathologic fractures from MBD, with primary lung malignancy
having the poorest chance of survival. While preoperative
serum albumin, hemoglobin, and ALC were not statistically
significant predictors, they remain clinically useful as indicators
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of nutritional and physiologic status when assessing surgical
risk. These findings are particularly relevant in local settings
where access to timely diagnostic scans may be limited. In such
contexts, readily available laboratory tests can play a valuable
role in guiding risk stratification and shared decision-making
in the management of MBD.

A more standardized and comprehensive study design that
addresses the current study’s limitations may provide clearer
guidance for future survival analyses in patients with pathologic
fractures secondary to MBD. Conducting multicenter studies
can help overcome limitations related to small sample size and
single-institution bias, thereby improving the generalizability
of the findings across varied clinical settings. Additional
research is also needed to assess the potential benefits of
nutritional supplementation in patients with low preoperative
albumin levels.
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ABSTRACT

Background. Subtrochanteric femoral fractures present treatment challenges due to complex anatomy and
biomechanical stressors. While PEN is associated with shorter surgical time and improved early mobility, DCS may
still be the preferred option in specific fracture morphologies or resource-constrained settings like those in India.
The objective of this study was to evaluate and compare the clinical, functional, and radiological outcomes of
Proximal Femoral Nailing (PFN) versus the 95° Dynamic Condylar Screw (DCS).

Methodology. This prospective study was carried out between July 2023 and March 2025 at a tertiary care
centre in India. Forty patients aged more than 18 years with closed subtrochanteric fractures were enrolled and
randomized into PFN and DCS groups. Perioperative metrics (operation time, blood loss), postoperative pain (VAS),
time to mobilization, union rate, complications, and functional outcomes (Harris Hip Score) were assessed at 6, 12,
24 weeks, and 1 year.

Results. Operative time (PFN: 53 = 12.6 min vs. DCS: 75.6 = 12.3 min, p <0.001) and intraoperative blood loss (PFN:
150.2 £ 204 ml vs. DCS: 1971 £ 455 ml, p <0.001) were significantly lower in PFN. Pain scores at 48 hours were also
significantly better in PFN (p = 0.005). Hospital stay was shorter in PFN (3 vs. 5.6 days, p <0.001) compared to DCS.
At 12 months, both groups achieved 95% radiological union and comparable functional recovery (mean HHS = 92.8,
p >0.05). Complications occurred infrequently and did not differ significantly.

Conclusions. PFN offers perioperative advantages without compromising functional or radiological outcomes,
making it preferable in settings that prioritize faster recovery.

Keywords. subtrochanteric fractures, proximal femoral nail, dynamic condylar screw, orthopaedic procedures,
treatment outcome

INTRODUCTION
ISSN 0118-3362 (Print)
eISSN 2012-3264 (Online)

Subtrochanteric fractures are a complex subset of proximal
femoral injuries that occur from the lesser trochanter to about
5 cm distally along the femoral shaft." Representing 10-30%
of proximal femoral fractures, they predominantly affect the
elderly due to low-energy falls and younger individuals involved
in high-energy trauma.”> These fractures are challenging
because of the area’s complex anatomy and the significant
biomechanical forces involved. High compressive, tensile,
and shear forces, often combined with osteoporotic bone
and comminution, contribute to instability, delayed healing,
and other complications.?

Fixation must be stable to facilitate early mobilization and
reduce the risks of non-union, malunion, and implant failure.*
Traditional non-operative approaches like traction and casting
have been replaced by operative fixation using intramedullary

or extramedullary devices. Among these, Proximal Femoral
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Nailing (PFN) and 95° Dynamic Condylar Screw (DCS)
plating are widely utilized techniques, each with specific
indications, benefits, and drawbacks.’

PFN is an intramedullary technique favoured for its minimally
invasive approach, biomechanical advantages, and suitability
for osteoporotic bone. It aligns with the femur’s mechanical
axis and distributes stress more evenly, which is particularly
useful in comminuted fractures. Its design reduces surgical
trauma, blood loss, and infection risk, and allows early weight-
bearing—an important factor for elderly patients.® However,
PEN demands surgical precision and carries risks such as
screw cut-out or migration when improperly placed.”

The 95° DCS is an extramedullary fixation method that
provides rigid fixation and accurate anatomical reduction,
making it suitable for fractures with metaphyseal comminu-
tion or diaphyseal extension.® It remains useful when intra-
medullary nailing is contraindicated, such as in fractures
involving the piriformis fossa. The 95° dynamic condylar screw
(DCS) is still commonly used for subtrochanteric fractures,
even in cases without extension to the piriformis fossa. This
practice is influenced by prevailing factors such as lower
implant cost, greater availability in government institutions,
and surgeon preference related to familiarity and experience
with the technique. Yet, DCS requires extensive soft tissue
dissection, increasing infection risk and potential for delayed
healing, especially in osteoporotic bone. Its extramedullary
position also exposes it to greater mechanical stresses.”

The decision between PFN and DCS is influenced by patient
age, bone quality, fracture pattern, and surgeon experience.
While PFN is associated with shorter surgical time and
improved early mobility, DCS may still be the preferred option
in specific fracture morphologies or resource-constrained
settings.'” This study aimed to comprehensively compare
PFN and DCS in the treatment of subtrochanteric fractures,
focusing on surgical outcomes, complications, and functional
recovery.

METHODOLOGY
Study design and setting

This prospective observational analytical study was conducted
at the Department of Orthopaedics, GMERS Medical College
and General Hospital, Gotri, Vadodara, over a period extending
from July 2023 to March 2025. The aim was to compare
the outcomes of two surgical implants—Proximal Femoral
Nail (PFN) and 95° Dynamic Condylar Screw (DCS)—

in the management of subtrochanteric femur fractures.
Inclusion Criteria

* Age more than 18 years

* Closed subtrochanteric femoral fractures
* No other associated skeletal injuries

* Medically fit for surgery

PFN vs 95° DCS Fixation in Subtrochanteric Femoral Fractures

Exclusion Criteria

Pathological fractures

* Open fractures

* Medically unfit for anaesthesia or surgery

* DPatients with a follow-up duration of less than six months

A consecutive sampling technique was used. Patients who
tulfilled the eligibility criteria and consented to participate
were randomized into either the PFN or DCS group through
a computer-generated randomization sequence. This sequence
was prepared in advance using random number tables,
ensuring that the allocation process was objective and free
from investigator influence. To maintain concealment, the
randomization codes were sealed in opaque, serially numbered
envelopes that were opened only after the patient was deemed
fitfor surgery and formally enrolled in the study. This approach
prevented any prior knowledge of the treatment assignment
and helped reduce allocation bias.

All patients underwent standard preoperative evaluation and
preparation. All surgeries were done by the same team of
surgeons, using spinal anaesthesia, a traction table, and image
intensifier television (II'TV) guidance.

For DCS fixation, a lateral incision was made, and the fracture
was anatomically reduced. A guide pin was inserted and
confirmed under IITV, followed by a Richards screw. The
dynamic condylar plate was then fixed to the femoral shaft
with cortical screws. Final fixation was verified under IITV,
and the incision was closed in layers after saline wash and
sterile dressing.

For PFN fixation, closed reduction was performed under
fluoroscopy guidance following gentle traction. An
approximately 2-3 cm incision was made near the greater
trochanter. Entry into the medullary canal was started with an
awl, followed by a guidewire and sequential reaming. The PFN
was inserted, and fixation was completed using proximal lag
screws, a de-rotation screw, and distal locking screws. Wound
closure and dressing followed.

Intraoperative details, including operative time and estimated
blood loss, were recorded. Postoperative management was
standardized for both groups. Patients were monitored and
followed up at 6, 12, 24 weeks, and 12 months post-surgery.
Key outcome measures included union time, incidence of
implant failure, postoperative pain assessed via Visual Analog
Scale (VAS), and functional outcome assessed using the Harris
Hip Score (HHS) at each follow-up point.

A sample size of 40 patients (20 in each group) was calculated
based on a previous study by Ahmad et al.,"’ considering non-
union rates with a 95% confidence level and 10% allowable
error. Data were entered into Microsoft Excel and analysed
using SPSS version 22. Descriptive statistics were used to
summarize data. Continuous variables were expressed as mean
and standard deviation, while categorical data were presented
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as percentages and frequencies. Comparisons between groups
were conducted using the chi-squared test for categorical
variables, and a p-value less than 0.05 was considered
statistically significant. Ethical approval was obtained from
the institutional review board, and informed written consent
was secured from all participants before their inclusion in

the study.

Institutional Human Ethics Committee Number: IHEC/23/
OUT/SRPG09%4
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RESULTS

A total of 40 patients were included in the study, equally
divided into two groups: 20 patients were treated with the
95° DCS (Figure 1), and 20 with the PFN (Figure 2). There
were no significant differences in demographics between the

two groups (Table 1).

Significant differences were observed in intraoperative para-
meters (Table 2). The mean operative time was significantly
shorter in the PFN group (53 + 12.6 minutes) compared

Figure 1. Patient No. 04 treated
with 95° DCS. Preoperative x-ray
(A), Immediate (B), Six weeks (C),
Twelve weeks (D), and Final follow-
up postoperative x-rays (E).

Table 1. Socio-demographic and clinical characteristics (n = 40)

95° DCS (n = 20) PFN (n = 20)
Parameters p-value
Mean/n SD/% Mean/n SD/%
Mean Age (years) 674 15.9 66.1 145 0.710
Male sex 10 50% 14 70% 0197
Female sex 10 50% 07 30%
Right sided injuries 13 65% 09 45% 0.204
Left sided injuries 07 35% n 55%
Mdller classification 0125
A 4 20% 8 40%
B 9 45% 10 50%
C 7 35% 2 10%
History of hypertension 5 25% 5 25% 1.000
History of diabetes 7 35% 5 25% 0490
Mean time from injury to presentation (days) 33 23 32 26 0.513
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Table 2. Surgery-related characteristics (n = 40)

PFN vs 95° DCS Fixation in Subtrochanteric Femoral Fractures

Figure 2. Patient No. 12 treated
with PFN. Preoperative x-ray (A),
Immediate (B), Six weeks (C), Twelve
weeks (D), and Final follow-up post-
operative x-rays (E).

Parameters 957 DCS PPN p-value
Mean/n SD/% Mean/n SD/%
Mean operation time (min) 75.6 123 53 126 <0.0071*
Mean blood loss (m1) 1971 455 150.2 204 <0.0071*
Mean VAS at 0 hours postoperatively (cm) 37 15 38 13 0.639
Mean VAS at 24 hours postoperatively (cm) 3.6 12 39 11 0.305
Mean VAS at 48 hours postoperatively (cm) 1.6 0.6 11 0.8 0.005*
Mean time to mobilisation (days) 1.05 0.2 1.03 01 0.282
Mean hospital stay (days) 5.6 19 3 1.8 <0.0071*
Mean time to partial weight bearing (days) 61 15 5.7 11 0109
Mean time to complete weight bearing (days) 12.6 12 123 0.8 0112
Final Harris Hip Score 929 1.8 92.7 22 0.749
*Statistically significant (p <0.001)
to the DCS group (75.6 + 12.3 minutes), with a highly ~ DISCUSSION

significant p-value (<0.001). Patients in the PFN group
experienced less intraoperative blood loss (150.2 + 20.4 ml)
than those in the DCS group (197.1 £ 45.5 ml), and the
difference was statistically significant (p <0.001).

Pain scores, assessed via the VAS at 48 hours, were significantly
lower in the PFN group (1.1 + 0.8) compared to the DCS
group (1.6 + 0.6), with a p-value of 0.005.

Total hospital stay was significantly shorter in the PFN group

(3 + 1.8 days) compared to the DCS group (5.6 * 1.9 days), and
this difference was statistically significant (p <0.001).

32

The study aimed to compare treatment outcomes of
subtrochanteric femoral fractures managed using PFN and
95° DCS. Both groups were demographically comparable,
with no significant differences in age, sex, or comorbidities,
ensuring unbiased outcome assessment. These observations
correspond with those of prior studies, such as those by Patel
et al. and Sahito et al., who reported similar patient profiles
in comparable cohorts.*?

Operative parameters significantly favoured PFN. The PFN
group had a shorter mean operative duration (53 minutes
vs. 75.6 minutes for DCS) and less intraoperative blood loss
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(150.2 ml vs. 197.1 ml). These results are consistent with
studies by Sahin et al. and Kulkarni et al., who observed shorter
operative durations and reduced blood loss with PFN."*'* The
minimally invasive nature of PFN, requiring less soft tissue
dissection, contributes to these advantages, particularly in
elderly or comorbid patients.

While postoperative pain scores were initially comparable,
they were significantly reduced in the PEN group at the 48-
hour mark. This may be attributed to less periosteal stripping
and muscle trauma, as supported by Sensoz et al., who
reported better early pain control in PFN patients.” Reduced
postoperative pain can facilitate earlier mobilization and
rehabilitation, as reflected in our findings.

Although both groups showed early mobilization (~1 day),
the PFN group had a significantly shorter hospital stay (3 days
vs. 5.6 days). This mirrors findings from Ahmad et al. and
D’Mello et al., who associated PFN with quicker postopera-
tive recovery and discharge readiness.'"'* Shorter hospita-
lization can reduce healthcare costs and minimize hospital-
related complications, especially in older adults.

Functional outcomes, measured by the HHS, improved
progressively in both groups and were statistically similar at all
follow-up points (Figure 3). At 12 months, both groups had
comparable scores, indicating that both fixation methods are
effective in restoring hip function. These results are supported
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by D’Mello et al. and Singh et al., who found no long-term
differences between PFN and DCS.1617

Time required for partial and full weight bearing did not
differ significantly between groups; however, earlier loading
was more commonly observed in the PFN group. Studies
like those by Kulkarni et al. and Patel et al. have highlighted
PFN’s biomechanical benefits, including load sharing and

axial stability, which can support earlier mobilization.">™

Radiological healing was excellent in both groups, with 95%
callus formation by 12 months. This reinforces that both
implants, when properly applied, can achieve union (Table 3).
Complication rates were low and comparable. PFN had a
higher rate of screw migration, while DCS had a slightly
higher infection rate due to the more invasive surgical
approach. These results are consistent with those of Ahmad
et al., who reported similar outcomes."

Although the 95° DCS is traditionally indicated for fractures
with piriformis fossa involvement, metaphyseal comminu-
tion, or diaphyseal extension, in our series, it was used across
all Miller types. This was because randomization in our
study was not based on fracture pattern, and thus, implant
allocation was independent of specific fracture morphology.
The continued use of DCS across different fracture types
reflects prevailing local practice patterns, where factors such
as implant cost, limited access to proximal femoral nails,
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Figure 3. Distribution of study participants according to their mean Harris Hip Score (HHS) scores
at discharge, 6 weeks, 3 months, 6 months, and 12 months postoperatively (n = 40).
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Table 3. Postoperative recovery-related characteristics (n = 40)

PFN vs 95° DCS Fixation in Subtrochanteric Femoral Fractures

95° DCS PFN
Parameters p-value
Mean/n SD/% Mean/n SD/%
Callus formation at 12 months 19 95% 19 95% 1.000
Complications
Wound dehiscence 0 0 0 0 -
Wound infection 3 15% 2 10% 0.633
Non-union 1 5% 1 5% 1.000
Cut-out 0 0 1 5% 0.311
Screw migration 0 0 3 15% 0.072
Implant breakage 1 5% 0 0 0.31
Nerve Palsy 0 0 0 0 -
Limb length discrepancy 1 5% 2 10% 0.548

occasional unavailability of a fracture table, and greater surgeon
familiarity with plating techniques influence implant choice.
These considerations were beyond the control of the study
and are reported here to provide an unbiased representation
of real-world practice.

CONCLUSION

This study compared the clinical, functional, and radiological
outcomes of Proximal Femoral Nailing (PFN) and 95°
Dynamic Condylar Screw (DCS) fixation in the management
of subtrochanteric femoral fractures. Both techniques
were effective in achieving fracture union and restoring hip
function. However, PEN demonstrated significant peri-
operative advantages, including shorter operative time,
reduced intraoperative blood loss, lower postoperative pain
at 48 hours, and shorter hospital stay. Functional outcomes
measured using the HHS, and radiological healing were
comparable in both groups at the one-year follow-up.
Although the complication profiles were not significantly
different, PFN showed a trend toward fewer infections and
quicker recovery, while DCS had a slightly higher incidence
of wound complications. Based on these findings, PFN
may be preferred, especially in elderly or high-risk patients

requiring early mobilization.
Limitations

The study has several limitations, including its small sample
size and single-center design. In addition, the short follow-
up period of one year limits the ability to assess long-term
outcomes, implant longevity and late complications. Future
research involving larger, multicenter randomized trials with
extended follow-up durations is recommended to validate
and strengthen these findings.
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ABSTRACT

Background. Amputation is commonly indicated to control infection in patients with diabetic foot disease. There
were over 3.7 million diabetic adults in the Philippines in 2017. Around 4 of 1000 patients with diabetes underwent
lower extremity amputations.

Objective. This study aimed to evaluate patients with diabetic foot disease who underwent lower extremity
amputation at a tertiary hospital and analyze possible risk factors for their amputations.

Methodology. Records of patients treated for diabetic foot disease from 2017 to 2021 were reviewed. We identified
risk factors such as sex, renal disease, arterial duplex scan, white blood cell count, HbAlc level, Wagner classification,
and history of cigarette smoking, and correlated these with amputation.

Result. In 260 patients, older age, arterial occlusion (i.e., monophasic results on arterial duplex scan), poorer soft
tissue status (i.e, higher Wagner classification), and higher WBC levels increased the likelihood of amputation.
Renal disease, sex, smoking, and hemoglobin Alc (HbAlc) were not significantly related.

Conclusion. The factors associated with amputation in patients with diabetic foot disease were similar to those in
literature, including age, soft tissue compromise, elevated white blood cell levels, and monophasic arterial duplex
scans. Renal disease, sex, smoking, and HbAlc were not found to be statistically significant factors in this study.

Keywords. risk factors, type 2 diabetes, major amputation, diabetic foot, Wagner, renal disease, arterial duplex,

smoking
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tissue status, and glycemic control, among others.”

Clinical assessment and diagnostic procedures help determine
whether amputation is necessary, and the appropriate level to
ensure optimal healing and function. Peripheral pulses, hair
growth, sensation, and skin color are examined.® Infection
parameters, such as white blood cell (WBC) counts, C-reactive
protein (CRP) and erythrocyte sedimentation rate (ESR),
have predicted amputation in diabetic foot ulcer patients.
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Arteriograms, by contrast, are rarely indicated unless revascu-
larization is. Peripheral arterial occlusion is quantified using
the ankle-brachial index (ABI) and color and pulsed-wave
Doppler ultrasound.> ABI, however, may be falsely elevated
in people with diabetes due to calcification of the tibial and
peroneal arteries.

The primary aim of the study was to determine the risk factors
for amputation among patients with diabetic foot disease
treated at a tertiary hospital in the Philippines (Baguio General
Hospital and Medical Center), specifically in terms of age,
sex, arterial duplex scan results, soft tissue status, presence
or absence of renal disease, Hbalc level, WBC level, and

smoking history.

The researchers found several international articles, but few
regional and local studies on the risk factors of amputation
among diabetes mellitus patients. The study aimed to paint
a picture of patients with diabetes and diabetic foot disease
in the local setting.

METHODOLOGY

We conducted a retrospective case-control study, including all
admitted patients with diabetic foot disease from January 2017
to December 2021. All patients with diabetic foot ulcers or
infections were referred to the Orthopedics Department at the
Baguio General Hospital and Medical Center. Excluded were
patients with lost medical records, traumatic amputations,
patients with gestational diabetes, diabetic infants born to
diabetic mothers, and diabetic patients without foot wounds
(Wagner 0). All available data sources were exhausted,
including charts from hospital records, patient census, and
electronic medical records. Age, sex, presence or absence of
renal disease, results of arterial duplex scans, white blood cell
count, HbAIc level, Wagner classification of soft tissue status,
and smoking history were identified and correlated with the
risk of amputation. The predictability of the risk factors
were computed using Odds ratio, logistics regression analysis
and Fisher exact test. Odds ratio is the odds of the event in
the exposure group divided by the odds of the event in the
control or non-exposure group. Logistics regression analysis
is a statistical method used to predict the probability of a
binary outcome (like yes/no, success/failure, or amputated/
not amputated) based on one or more independent variables,
while the Fisher exact test is used to determine whether there
is a significant association between two categorical variables.

Wagner grading was done as follows: Grade 0: Pre-ulcerative
lesion, healed ulcers, presence of bony deformity. Grade 1:
Superficial ulcer without subcutaneous tissue involvement;
Grade 2: Penetration through the subcutaneous tissue (exposed
bone, tendon, ligament, or joint capsule); Grade 3: Osteitis,
abscess, or osteomyelitis; Grade 4: Gangrene of the forefoot;
Grade S5: Gangrene of the entire foot. Minor amputations
were defined in this study as amputations distal to the tarsal
joints, including ray amputations and disarticulations. Major
amputations were defined at or proximal to the tarsal joints.
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The sample size was determined by using the formula:

n = [(Za)/2 + ZBJ? x [P1(1-P1) + P2(1-P2)]

(P1 - P2y

Where:

(Za)/2 = 1.96 (for 95% confidence)

ZB = 0.84 (for 80% power)

P1 = proportion of exposure in cases (0.5 assumed value)
P2 = proportion of exposure in controls (0.3 assumed value)
505: mean population

Computation: n = (1.96 + 0.84)> x [(0.5 x 0.5) + (0.3 x 0.7)]

(0.5-0.3)
= (2.8)* x [(0.25) +(0.21)]

(0.2)?

= (7.84 x 0.46) / 0.04
=3.6064 / 0.04
=90.16 (91 per group)

The study was a retrospective case control study using the
purposive sampling technique total enumeration to provide a
tull picture of the population while minimizing sampling error.
Descriptive and inferential statistics were used. Frequencies and
percentages were used to describe demographic data set while
the Chi Square test was used to determine association between
the risk factors and amputation. The level of significance
was set at 0.05. Data were analyzed using IBM-SPSS ver.20.

RESULTS

A total of 260 patients with diabetic foot disease were included.
All patients included had unilateral disease only. One hundred
fifty-three patients underwent amputations, while 107 did
not. Among the amputations performed, 97 were major and
56 were minor amputations.

The mean age for all patients was 62 years. Patients were
analyzed per age group. Age groups 46-60, 61-75, and >75
were more likely than not to receive amputation (p <0.05)

(Table 1).

Sex was not found to be a significant risk factor for amputation
(Odds ratio = 1.00, Table 2). Most (z = 86) of the amputees
were male, and 67 were female. Smoking history was associated
with an odds ratio of 1.086 of amputation compared to non-
smokers (p = 0.152, Table 3).

The presence of renal disease was associated with a 1.27 times
higher likelihood of amputation, however, this association
was not statistically significant (p = 0.152, Table 4). Of the
52 diabetics with concomitant renal disease, 33 underwent
amputation.
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Table 1. Age
Age (in years) Amputated Not amputated Total P-value Odds ratio
1-15 0 1 1 insufficient data - cannot be computed zero value (not computed)
16-30 1 2 3 0.52 Reference
31-45 6 17 23 0.066 0.71
46-60 62 44 106 <0.001* 2.82
61-75 68 38 106 <0.001* 3.58
>75 16 5 21 0.010* 640
Total 153 107 260
*p <0.05, significant
Reference - this was used as a baseline for standard of comparison
The odds of amputation increased accordingly as one went Table 2. Sex
up the Wagner Classification. None of the 11 Wagner I Sox Amputated Not amputated Total
patients underwent amputation, while all 10 Wagner V Male 86 0 146
patients underwent amputation. All Wagner grades from II Female p o 12
to V showed statistically significant increases in the odds of Total 153 107 260
amputation. Wagner V had the highest coefficient indicating =012 (NS)
the strongest effect (Table 5). ,
Odds Ratio: 1

Arterial duplex scans were not available for all patients.
Among the 125 patients that had data, Monophasic flow (indi-
cating stenosis or occlusion) showed the strongest and most
significant association with amputation (p <0.001) (Table 6).

High WBC values (10.01 x 10°/L and higher) were associated
with higher odds of amputation. WBC levels above 10 show
statistically significant increase in amputation risk. WBC levels
higher than 15.01 x 10°/L had the most significant impact
(Table 7).

Although patients with higher hemoglobin Alc levels had
greater odds of amputation, this difference was not statisti-

cally significant (Table 8).
DISCUSSION

Diabetic foot ulcers are frequent causes of hospitalization
in diabetic patients. This condition represents a significant
and preventable health issue among adults living with
diabetes. These ulcers can lead to serious complications such
as reduced mobility, infections, hospital admissions, lower
limb amputations, and even death. Over a lifetime, the risk
of developing a foot ulcer ranges from 19% to 34%, and this
figure continues to grow due to increased life expectancy and
the rising medical complexity of individuals with diabetes.®

Diabetic foot ulcers develop from a combination of peripheral
vascular dysfunction, peripheral neuropathy, and infection.
Several risk factors for major amputation in diabetic patients
have been identified, including age, sex, ulcer size, hyper-
tension, neuropathy, nephropathy, inadequate glycemic
control, white blood cell count, and abnormal lipid levels.”*?
There are various causes of diabetic foot ulceration, but micro-

and macrovascular diseases greatly influence severity.

We investigated different risk factors and their association with
odds of amputation in patients with diabetic foot ulcers. In

Table 3. Smoking

Smoking Amputated Not amputated Total
Smoker 44 29 73
Non-Smoker 109 78 187
Total 153 107 260

o = 0441 (NS)
Odds Ratio: 1.086
Table 4. Renal disease
Renal disease | Amputated Not amputated Total
Present 33 19 52
Absent 120 88 208
Total 153 107 260

p=0276 (NS)
Odds Ratio: 1.27

this study, increasing age was found to be a significant risk
factor, aligning with previous studies. A retrospective study
by Farine et al., revealed a significant negative correlation
between older age at the time of initial surgical amputation
and three-year survival post-amputation.’ Older age is also
accompanied by more pathologies of the bone and joint
associated with diabetes mellitus.” Diabetic foot ulcers were
more prevalent in the 50- to 59-year-old age group, as reported
by Yao et al.'

Ulcer severity often dictates treatment. Conservative treat-
ment of foot ulcers can be demanding, requiring daily foot
hygiene, effective offloading, and glycemic control. Infection
is common, being a common cause of hospitalization. Most
(60 to 80%) of diabetic foot ulcers will heal, but 10 to 15%
will not, and up to 24% will require amputation."”

Patients with higher Wagner grades were more likely to need
amputation and multimodal management, as seen in our
study and in the literature."®
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In a prospective study by Musa et al., older age and elevated
WBC were associated with amputation, consistent with this
study.” Elevated neutrophil-to-lymphocyte ratio and platelet-
to-lymphocyte ratio were markers of systemic inflammation,
indicating ongoing tissue damage, microangiopathy, and micro-
vascular complications among diabetic patients. Increased
neutrophils may lead to endothelial damage. Lymphocytes
dwindle in number due to apoptosis of these cells during
a heightened inflammatory process.”

Table 5. Wagner
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Popliteal artery stenosis or occlusion, indicated by a mono-
phasic arterial duplex scan was a statistically significant risk
factor for amputation in our study and in the literature.”
This monophasic Doppler waveform is typically seen in
multilevel obstructive arterial disease.?*

The researchers did not find either sex to be at higher risk
for amputations. However, in a meta—analysis and systematic
review by Fan et al.,, the male sex was mildly more predictive
of an amputation following a diabetic foot ulcer.”®

Wagner Amputated Not Amputated Total P-Value 0Odds Ratio
1 0 " n Cannot be computed Zero value
(not computed)
1 10 62 72 0.026 Reference
1 53 29 82 <0.001 11.33
v 80 5 85 <0.001 99.2
v 10 0 10 <0.001 Undefined**
Total 153 107 260
*p <0.05, significant
Reference - this was used as a baseline for standard of comparison
*Undefined or infinite Odds ratio suggests perfect association
Table 6. Arterial duplex scan
Arterial duplex Amputated Not amputated Total P-value Odds ratio
No record 55 70 125 0.30
Monophasic 25 3 28 <0.001 6.77
Biphasic 15 5 20 0.016 222
Triphasic 58 29 87 0.049 1.64
Total 153 107 260
*p <0.05, significant
Table 7. WBC
WBC Level x 10°/L Amputated Not amputated Total P-value Odds ratio
Oto5 1 4 5 Reference 0.25
5.01to 10 20 30 50 0.298 0.67
10.01to 15 45 38 83 0.049 118
15.01 to 20 33 18 51 0.013 183
20.01to 25 21 7 28 0.005 3
25.01to 30 21 7 28 0.005 3
30.01 above 12 3 15 0.010 4
Total 153 107 260
*p <0.05, significant
Reference - this was used as a baseline for standard of comparison
Table 8. HbAlc
Hemoglobin Alc Amputated Not amputated Total P-value Odds ratio
0to6 27 22 49 Reference 123
61to12 92 63 155 0.204 146
121to 18 33 22 55 0121 150
181to 24 1 0 1 Cannot be computed Undefined™
Total z 107 260

*p <0.05, significant

*Undefined or infinite Odds ratio suggests perfect association

Reference - this was used as a baseline for standard of comparison
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Despite the widely acknowledged link between poorly
controlled diabetes and various microvascular and macro-
vascular complications, we found that elevated HbA1c levels,
often considered a primary marker of glycemic control, did
not directly correlate with an increased risk of lower extremity
amputation. Previous studies have found that HBAlc 26.5%
was strongly associated with major and minor amputations.**
Zhou et al., concluded in their meta-analysis that a high level
of HbAlc was a significant risk factor for lower extremity
amputation in patients with diabetes. The odds ratio for a
lower extremity amputation was 1.229 for every 1% increase
in HbAlc.”® However, HbAlc level has limited utility as a
sole predictor.”® While poor glycemic control is generally asso-
ciated with microvascular and macrovascular complications,
evidence has not consistently shown a linear relationship
between HbAlc and risk of amputation.”” Despite this lack
of evidence, glucose level control is still recommended to
reduce the risk of amputation in patients with diabetes.”

A holistic approach to risk assessment and prevention may
be more critical than solely focusing on HbAlc levels.?*
HbAlc acts more as an indicator of systemic diabetic burden
and metabolic dysregulation rather than a singular predictive
variable for limb loss.>* Ulceration, rather than chronic
hyperglycemia alone, is a major precursor to amputation.*
Specifically, the pathogenesis of lower extremity amputation
in diabetic patients is multifactorial, primarily driven by
microvascular and macrovascular complications, coupled
with neurological deficits that lead to impaired sensation and
structural deformities.” Focusing solely on HbAlc as a risk
factor might distract from the critical interventions targeting
vascular health, neurological integrity and aggressive wound

care in diabetic foot management.**

Our study did not find an association between renal
impairment and risk of amputation, in contrast with other
studies.®® Renal disease reflects vascular health in diabetic
patients. In a retrospective study, lower glomerular filtration
rate (GFR) and end-stage kidney disease were identified as risk
factors for major amputations.*

This paper did not find smoking history as a statistically
significant risk factor for amputation, unlike a retrospective
study by Anderson et al., which showed that amputation was
more likely to occur in diabetic patients who smoked. There
were also more proximal amputations among smokers.?”

In the local setting, where healthcare resources are limited,
identified risk factors can guide appropriate screenings,
educational programs, and preventive measures. This study,
however, was limited by incomplete charts and the absence of
EMR records during earlier years and may not be applicable
to the larger population. We also had a decrease in cases from
2020 to 2021 due to the COVID-19 pandemic.

Based on the recognized risk factors in this and other studies,
we recommend the following for clinical practice. Since the
decision for amputation is mainly based on soft tissue status
(i.e., Wagner classification), routine foot examinations help

Risk Factors for Amputation Among Patients with Diabetic Foot Disease

identify those at high risk. Physicians must emphasize patient
education, instructing patients on proper foot care, daily
inspection, selecting suitable footwear, avoiding injuries, and
seeking early consultation when necessary.

We recommend further study of risk factors, and methods
to reduce the incidence of diabetic foot amputations, parti-
cularly in local settings.

CONCLUSION

Age, soft tissue status (i.e., Wagner classification), elevated
WBC levels, and arterial occlusion (i.e., arterial duplex scan)
were found to be statistically significantly associated with
amputation in patients with diabetic foot disease. On the
other hand, sex, Hbalc levels, smoking, and the presence of
renal disease were not statistically significant risk factors. With
multiple risk factors present in diabetic patients undergoing
amputation, clinical examination and available ancillary
procedures should be exhausted.

Future studies should use stronger study designs for stronger
evidence regarding risk factors for lower extremity amputations
in patients with diabetes mellitus.
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ABSTRACT

Objectives. Osteosarcoma and soft tissue sarcomas are the most common sarcomas in the Philippines, often
resulting in disability and decreased productivity. We sought to answer the following question: Are Filipino sarcoma
survivors able to return to baseline and/or sports activities after treatment?

Methodology. Post-treatment patients with sarcomas of the extremities with a follow-up period of at least one year
were included in this retrospective, multi-center study. Outcome measures included the modified Musculoskeletal
Tumor Society (MSTS, 1993) score and the University of California, Los Angeles (UCLA) activity score.

Results. Fifty-eight patients with extremity sarcomas were followed for an average of 4.5 years. Osteosarcoma was
the most common diagnosis, with most at Enneking Stage 1IB. MSTS scores among limb salvage surgery patients
(LSS) were significantly higher compared to amputees (79% + 9 vs. 51% + 9, p = 0.000057). Baseline activity post-LSS
was higher (71 = 1.3) compared to amputees (5.8 £ 0.9). At one year post-surgery, overall activity for both groups
decreased (4.0 £ 0.65 for LSS, 4.1 + 0.6 for amputees), then increased at their latest follow-up (6.9 + 14 for LSS, 4.9
+ 0.86 for amputees). Analysis of UCLA scores showed no interaction with the type of surgery performed (p = 0.7).

Conclusion. This is the first report comparing physical activity levels among Filipino sarcoma patients. Returning
to baseline and high-impact activities is possible after sarcoma treatment, which may improve quality of life.

Keywords. extremity sarcoma, MSTS score, physical activity, return to sports, sports, UCLA score

INTRODUCTION
ISSN 0118-3362 (Print)
eISSN 2012-3264 (Online)

Sarcomas comprise a heterogeneous group of malignant
P & group & Printed in the Philippines.

tumors arising from mesenchymal cells. These tumors can
occur at any age, affecting various anatomic sites, and account
for approximately 1% of all newly diagnosed cancers. Bone
and soft tissue sarcomas represent the two major subgroups,
with over 50 distinct histological subtypes.'?

In the Philippines, osteosarcoma and soft tissue sarcomas
are the most common sarcomas in clinical practice. While
considered rare, the burden of disease is significant for patients
with sarcoma of the extremities, many of whom are diagnosed
in the second to sixth decades of life, often resulting in disability
and decreased productivity. In our socio-cultural context,
where a second family member is tasked with caregiving,
this additional loss in productivity contributes to the hidden

costs of sarcoma care.*1?
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Activity Levels among Filipino Sarcoma Patients: A PMTS Collaborative Study

Advancements in chemotherapy, radiation therapy, and
surgical techniques over the last four decades have made
limb-sparing surgery (LSS) the current standard of care
for resectable extremity sarcomas. A significant number of
patients still require amputation, however, particularly in low-

resource settings.'"?

Cancer patients often experience chronic physical and
psycho-emotional changes that impact their quality of life
(QoL) long after treatment is completed. Among long-term
survivors, physical activity can improve overall function,
mental health, social engagement, and outlook on daily
life. While authors have studied factors affecting the quality
of life for Filipino carcinoma patients, none have thus far
focused on sarcoma survivors, their return to physical activity,
and the effect on their physiologic and psycho-emotional
well-being. 101416
In relation to this, the authors sought to evaluate post-
treatment function and recreational activities among patients
with extremity sarcomas, to determine the following:
e The effect of surgical intervention on post-treatment
physical activity level
¢ Changes in physical activity level pre- and post-treatment
e The effect of surgical and/or oncologic complications
on physical activity level

METHODOLOGY

Patients with biopsy-proven extremity bone or soft tissue
sarcoma who completed surgical and/or systemic treatment
where applicable, with a follow-up period of at least one year,
and who were able to respond to physician-administered
functional and activity scoring tools were included in this retro-
spective, multi-institutional study. Demographic information
and various disease- and treatment-related variables were
recorded in a single electronic database with access restricted
to authors. The main outcome measures were the modified
Musculoskeletal Tumor Society (MSTS) score and the
University of California, Los Angeles (UCLA) activity score.

The modified 1993 version of the Musculoskeletal Tumor
Society (MSTS) score (Appendix A) is a widely recognized,
physician-administered tool that emphasizes limb-specific
outcomes and considers the use of assistive devices. Scores
of 23 or higher are considered Excellent, 15 to 22 are
deemed Good, 8-14 are considered Fair, and less than 8
are considered Poor. Scores are expressed as a percentage
of the maximum to facilitate statistical analysis. This tool
was validated and adopted by the MSS and the Inter-
national Society of Limb Salvage in 1993 to facilitate studies
comparing outcomes of musculoskeletal tumor surgeries, using
a standard set of questions with low interobserver variability."”

There is currently no gold standard for assessing physical
activity levels among cancer patients. The UCLA activity score
(Appendix B) was used to collect information about general
activity level as it is license-free and minimizes confusion
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for both patients and doctors. It categorizes the intensity
and frequency of physical activity, ranging from a score of
10 (the highest) to 1 (the lowest), for those dependent on
caregivers. It has also been shown to have excellent reliability
and a strong correlation with other activity scales, such as
the WOMAC (Western Ontario and McMaster Universities
Osteoarthritis Index) and IPAQ (International Physical
Activity Questionnaire), among patients who have under-
gone joint replacement surgery.'>"

Frequency of participation was based on physical activity
recommendations for cancer patients set by the American
College of Sports Medicine (ACSM), with 15 minutes a
day, three times a week considered as the minimum level of
acceptable physical activity.”

Surgical outcomes, complications, and pre- and post-treatment
physical activity levels were recorded. MSTS scores were
compared using a T-test, while two-way ANOVA was used
to determine differences between UCLA activity scores at
three time points: one year post-treatment,' three years post-
treatment, and on the latest long-term follow-up.

Ethical consideration

Approval to conduct the records review was granted by the
Ethics Review Board of the Philippine Orthopedic Center
(Certificate No. POCERB-2022-04-007).

RESULTS

Fifty-eight patients diagnosed with extremity bone or
soft tissue sarcomas who had completed treatment and a
minimum follow-up time were included. All sarcomas were
located on the lower extremities (Table 1).

The group consisted of 34 males and 24 females, with a
mean age of 24 years and an average follow-up period of
4.5 years. Osteosarcoma was the most common histologic
diagnosis for both groups, and the most common diagnosis
for which chemotherapy was received. Patients were most
often diagnosed at Enneking St. IIB. Thirty-nine patients
underwent amputation, while 19 underwent limb salvage
surgery (LSS). Infection was the most common complication
among the patients undergoing ablative surgery. Of 19 patients
who underwent LSS, one patient developed a surgical site
infection, one underwent revision due to implant failure, and
one underwent metastasectomy for solitary lung metastases.
Endoprosthetic reconstruction (EPR) and rotationplasty
were the two most frequently performed reconstructions,
with four EPRs performed for osteosarcomas of the distal
femur and two for the proximal tibia. All six rotationplasties
were done for distal femur osteosarcomas. The most common
ablative procedures were above-knee amputation (AKA),
followed by hip disarticulation. Debridement for surgical
site infection was the most frequently performed additional
procedure in this group.
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Table 1. Patient demographics

Activity Levels among Filipino Sarcoma Patients: A PMTS Collaborative Study

Total Lower extremity Chemotherapy
Number of patients 58 Limb Salvage: 19 (33%) Amputation: 39 (67%) 40 (69%)
Gender (M'/ F?) 34/24 9/10 25/14 24/16
Mean age at surgery (range) 24 years (6-70 yo) 21 years (7-56 yo) 25 years (6-70 yo) 16 years (6-35 yo)
Enneking stage A 2 3 -
1B 16 26 32
1l 1 10 8

Mean years of follow-up

4.5 years (1-21)

3.5 years (1-17)

6 years (1-21)

5 years (1-19)

Histologic diagnosis

Osteosarcoma 15 30 38
Chondrosarcoma 1 - -
Ewing’s sarcoma - 1 1
ups? - 3 -
Synovial sarcoma - 2 -
Other STS* 3 3 1
Type of surgery EPR® (6) Hemipelvectomy (2)
Fusion (2) Hip disarticulation (16)
Rotationplasty (6) AKA® (18)
Excision (5) BKA7 (2)
Syme (1)
Additional intervention for 3 5

complications

Debridement (1)
Implant revision (1)
Metastasectomy (1)

Debridement (4)
Metastasectomy (1)

"Male; 2 Female; 3 Undifferentiated Pleomorphic Sarcoma; # Soft Tissue Sarcoma; ®> Endoprosthetic reconstruction; ¢ Above-knee amputation; 7 Below-

knee amputation

Table 2. Tabulated Modified Musculoskeletal Tumor Society
(MSTS) scores

MSTS Rating Limb Salvage Amputation
Excellent (<23) 14 "
Good (15-22) 3 9
Fair (8-14) 2 12
Poor (<8) - 7

Table 3. Overall MSTS Scores

Modified MSTS score
(expressed as percent of total score)

79% = SD 9
51% +SD 7

Type of surgery

Limb salvage (n = 19)
Amputation (n = 39)

Table 4. Sports activity levels (UCLA score) for sarcomas of the
lower extremity according to the type of surgery (limb salvage
vs amputation)

Type of surgery Time UCLA activity score
Limb salvage (n = 19) Prior to surgery 71+SD13
1year post-op 4 +SD 0.65
Latest follow-up 6.9 £SD 14
Amputation (n = 39) Prior to surgery 58+SD 0.9
1 year post-op 41+SD 0.6
Latest follow-up 4.9375 +0.858

Regarding outcome measures, the raw MSTS scores appeared
to be better for the LSS group compared to the amputa-
tion group. While none of the limb salvage patients scored
poorly in the MSTS, seven amputees (18% of the amputation
group) did (Table 2). Statistical analysis confirmed higher
overall MSTS scores among LSS patients at 79% + 9, signi-
ficantly better compared to amputees’ 51% + 9, (p = 0.000057)
(Table 3).

Analysis of UCLA scores was conducted within each group
at three time points: before treatment to establish baseline
activity, at one year post-treatment, and at the latest follow-
up (Table 4). Mean activity before treatment was found to be
higher for LSS patients (7.1 + 1.3) compared to amputees (5.8
*0.9). Further assessment showed that 26% of LSS patients (7
=10 out of 19) were regularly engaged in high-impact activities
before treatment, compared to 21% in the amputation group
(7 = 8 out of 39). At one year post-treatment, overall activity
for both groups decreased (4.0 + 0.65 for LSS patients and 4.1
* 0.6 for amputees), but this was subsequently followed by
an increase across the board on the latest follow-up (6.9 + 1.4
for the LSS group and 4.9 + 0.86 for the amputation group).
Two of five LSS patients and two of eight amputees who had
already been engaging in high-impact activities were able to
return to their baseline, pre-diagnosis level.

There was no evidence of interaction between the type of
surgery and UCLA scores at any point (p = 0.7). However,
mean scores were significantly lower for LSS patients who
developed complications requiring additional surgery (z =
3) compared to those who did not (z = 16, p = 0.02). This
contrasts with the amputation group, where no significant
difference was noted between those with complications (7
= 5) versus those without (z = 34, p = 0.41). These findings
can account for the statistically significant results comparing
UCLA scores across the three time points (p = 0.02).

DISCUSSION

The American College of Sports Medicine (ACSM) defines
sufficient physical activity as “150 minutes of moderate
intensity exercise per week.””” Approximately 25% of patients
in the study regularly participated in high-impact activities
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before surgery. This baseline is lower than reports from two

similar Western studies despite a comparable mean age."*'®

Looking through the activities of our Filipino patients, a key
difference lies in the options available to patients on a day-
to-day basis. Among the sports reported in these Western
studies were skiing, snowboarding, squash, tennis, inline
skating, and more. As a corollary, a paper published by Reyes
etal. in 2016 on sociodemographic indicators of health among
Filipinos found that it is more common for our patients
to use their “free time” to make extra income, to make ends
meet.” With over 26.14 million Filipinos living below the
poverty line in 2021, this constitutes a significant barrier
and avenue for development.®*'** In contrast, patients from
affluent countries tend to have sufficient minimum wage, a
well-functioning healthcare system, and more leisure time,
allowing better access to more diverse forms of recreation.
This high-lights the sociocultural and geopolitical role that
society plays in improving the overall fitness of its citizens.

At one year, a general decrease in overall UCLA scores was
observed, consistent with the early course of recovery from
surgery and adjuvant chemotherapy. Interestingly, six patients
who underwent amputation reported improved scores at
one year post-surgery. These included three teenagers who
had undergone above-knee amputation, and three who had
undergone hip disarticulation. Upon further investigation,
the patients attributed their increased levels of activity to
physiotherapy after surgery, the regular use of assistive devices,
being assigned household chores, and finding online support
groups that encouraged them to be more active. While 37%
of our patients were regularly participating in moderate to
high-impact activities on the latest follow-up, this is lower
compared to 91% at three years for Hobusch et al., and 89%
at five years for Lang et al."*'* Aside from the longer follow-
up period, there are several reasons that may account for this.
In the 2019 study by Hobusch, all 32 patients with extremity
soft tissue sarcomas underwent limb salvage regardless of
tumor size and location.” In the 2015 study by Lang, all
27 patients with lower extremity osteosarcoma underwent
endoprosthetic replacement, but had very high baseline levels
of activity, and this was subsequently found to be predictive of
higher UCLA scores.'® Quarantine mobility restrictions and
slow vaccine rollout were also cited by several of our patients
as factors that made an impact on their previous lifestyles.
These are key points for further research and reference when
monitoring our post-operative patients.

In terms of the effect of surgery on postoperative activity
levels, our analysis showed that the mean UCLA scores were
not significantly different across all time points between
the two groups. At first, this may seem counterintuitive: in
principle, limb and joint salvage procedures are considered
functionally superior to all forms of ablative surgery, especially
when using physician-rated outcome measures like the
MSTS. Our study population exhibited this same trend.
Several authors have pointed out, however, that when using
more objective outcome measures, particularly for tumors
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around the knee, the theoretical advantage of limb-sparing
procedures over ablative procedures may not be as distinct as
expected.”*?” The perception of joint salvage’s superiority may
be related not to physiologic function, but rather to biologic
tolerability, or the capacity of patients to adapt to their post-
surgical limitations.”»”* Finally, we looked at the possible
effect of complications on activity levels. Mean UCLA scores
between limb salvage patients with complications versus
those without were significantly different, probably due to
the need for revision surgery for endoprosthetic failure in
one LSS patient. Mean UCLA scores were not significantly
different within the ablative surgery group regardless of
complications, consistent with previous reports.

Study limitations include a small and relatively heterogenous
sample size, selection bias, and recall bias regarding activities
before diagnosis. Sarcomas themselves are heterogenous and
rare, both inherent non-modifiable features that add to the
difficulty of recruiting more patients. Nevertheless, the inci-
dence of osteosarcomas and soft tissue sarcomas continues
to increase among Filipinos. The lack of published literature
focused on sarcoma survivors’ return to physical activity after
treatment partly mitigates the small sample size. The authors
also recommend better representation from other regions of
the Philippines, which may significantly increase the sample
size and its homogeneity.

CONCLUSION

This study is the first local attempt to compare activity levels
among sarcoma survivors who have undergone different
surgical interventions, including amputation. Cancer patients
have long been encouraged to engage in regular physical
activity because of proven positive effects on quality of life,
but few studies have focused on sarcoma survivors. Return to
baseline activities and regular high-impact sports is possible
after sarcoma treatment. By demonstrating the benefits of
physical activity on sarcoma survivors, we may better educate
our colleagues and patients about small but impactful changes
they can make to improve overall health and quality of life.
A larger sample size with a longer follow-up is recommended
to determine whether complications and the type of surgery
affect long-term function.
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APPENDICES

Appendix A. Modified MSTS 1993 Scoring Tool adapted for the paper, Sports and Activities After Sarcoma Treatment Among Filipinos
Tud A, MD-MBA, FPOA, Wang EHM, MD, MSc (epi), FPOA Gaston CL, MD, FPOA, Rosario M, MD, MPA FPOA, Villamin C, MD, FPOA

Philippine Musculoskeletal Tumor Society Research Committee (PMT S-R)

Institution
Date of survey

Lower Extremity

Representative PMTS Member
Hospital number

Pain Function Emotional Acceptance Supports Walking Ability Gait Total score
5:No pain 5:No restriction Enthused, would 5:None 5: Unlimited 5: Normal
recommend to others
4: Occasional use of brace
3: Modest 3: Recreational Satisfied 3: Mostly brace 3: Limited 3: Minor cosmetic
restriction (<1000 steps)
1. Moderate 1. Partial disability Accepts 1: One cane or crutch 1. Inside only 1: Major cosmetic,
(<200 steps) minor handicap/
functional deficit
0: Severe 0: total disability Dislikes 0: Two canes or crutches 0: Unable 0: Major handicap/
unaided functional deficit

Scores with indeterminate definition or value such as “intermediate” corresponding to scores of 4 and 2 under “Pain” and “Function” have been
removed to avoid confusion, as part of the 1993 modifications"”

Appendix B. University of California, Los Angeles (UCLA) activity score.

Hip ID:
Study Hip: O Left [ Right
Examination Date (MM/DD/YY): / /

Subject Initials: | | | |
Medical Record Number:

UCLA Activity Score

| Interval:

Check one box that best describes current activity level.

D 1: Wholly Inactive, dependent on others, and can not leave residence

D 2: Mostly Inactive or restricted to minimum activities of daily living

3: Sometimes participates in mild activities, such as walking, limited housework and limited shopping

4: Regularly Participates in mild activities

5: Sometimes participates in moderate activities such as swimming or could do unlimited housework or shopping
6: Regularly participates in moderate activities

7: Regularly participates in active events such as bicycling

8: Regularly participates in active events, such as golf or bowling

9: Sometimes participates in impact sports such as jogging, tennis, skiing, acrobatics, ballet, heavy labor or backpacking

BE E EH B O 0 B H

10: Regularly participates in impact sports
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Michael Sylvestre A. Saturnino, MD, ChM T&O (Edin)

Adult Orthopedic Unit, Philippine Orthopedic Center, Quezon City, Philippines

ABSTRACT

Background. While many studies compare early intervention versus delayed surgery in fragility hip fractures, there
are few studies regarding the postoperative course of these patients. It is worth looking at the other side of the
surgery to determine if an early discharge after hip fracture surgery is favorable.

Methodology. This was a retrospective cohort study on elderly hip fracture patients. Subjects were classified into
those discharged one to two days post-op (early discharge) and three to six days post-op (routine discharge).
World Health Organization Quality of Life Brief version (WHOQOL-BREF) in Tagalog scores were taken at two
weeks, six weeks, and twelve weeks post-operation. Complications or readmission related to the index surgery,
patient satisfaction, and cost difference were also analyzed.

Result. Sixty-two subjects were included in this study. WHOQOL-BREF scores of all subjects significantly increased
up to 12 weeks of follow-up. Physical domain score in the WHOQOL-BREF was better in the early discharge group
in the first six weeks only. Hospitalization costs for the two groups were not significantly different. No participant
was readmitted due to complications of their index surgery. Most (73%) said they were Very Satisfied with their
course of hospital stay, while 27% were Satisfied.

Conclusion. This study shows that even in a low-resource setting, elderly hip fracture patients have good out-
comes in terms of quality of life, have a high satisfaction rate, and no increased risk of post-op complications if
discharged early.

Keywords. fragility hip fracture, early discharge, quality of life, developing countries
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undergoing total joint replacement.” Alley et al. found that

early discharge among total hip arthroplasty patients was safe
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Early Discharge after Hip Fracture Surgery

in safety net hospitals,® and a delay in the discharge increased
the risk of complications and readmission.*

While early discharge has been proven effective in developed
countries, applying this process in a low-resource setting such
as the Philippines has yet to be studied since most surgeons
still favor delayed discharge. In an informal survey among
Orthopedic Surgeons in the northern Philippines, more
than 92% of the 24 respondents discharge their elderly hip
fracture patients more than three days after surgery. There
were multiple reasons: awaiting inpatient rehabilitation,
which usually starts one or two days after surgery; prolonged
IV antibiotics; wound monitoring; drain output monitoring;
assurance to the healthcare provider that the patient can sit
and mobilize through physical therapy; and superstitions that
a more extended stay can avoid developing complications
in the future. Advanced age and poor fitness for anesthesia
(higher ASA) have been associated with longer extended
hospital stays.’

While many studies compare early intervention versus delayed
surgery in fragility hip fractures, there are few studies regarding
the postoperative course of these patients. It is worth looking
at the other side of the surgery and asking if an early discharge
protocol is applicable.

In alow-resource set-up, maximizing resources and minimizing
hospital stay can avoid wastage, reduce expenses, and allocate
resources to others in need.

Study location: Tertiary government hospital in
the Philippines

This research study was conducted at a government tertiary
hospital in the Philippines. Our population had limited
access to postoperative care and rehabilitation services. The
institution lacks postoperative protocols. Since there was
no down-referral network system (e.g., home for the elderly,
rehabilitation facility), all patients were discharged directly to
their homes. Patients relied on various caregivers, including
immediate family members, friends, and neighbors.

Objectives

This study aimed to determine whether, among patients who
underwent surgery for fragility fractures of the hip (fixation
or replacement), early discharge (one to two days post-op)
compared to a routine discharge (3 to six days post-op) results
in differences in the following outcomes: WHOQOL-BREF
questionnaire in Tagalog at two weeks, six weeks, and twelve
weeks post-operation; complication or readmission related to
the index surgery; patient satisfaction; and cost difference.

METHODOLOGY

This was a retrospective cohort study from January 2019
to September 2022 in a tertiary government hospital in the
Philippines. The principal investigator operated on all patients.
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Inclusion criteria were as follows: 1) willing and able to provide
informed consent; 2) patients at least 60 years old who received
fixation or replacement surgery for fragility hip fractures; and
3) patients with an uncomplicated course of hospitalization.
Exclusion criteria were as follows: 1) patients who were
discharged more than six days after the index surgery; 2)
patients with pathologic or multiple fractures; and 3) patients
who requested to stay longer in the hospital for recovery.

The type of surgical procedure was decided by the primary
investigator. Patients with femoral neck fractures who were
community ambulators premorbid underwent total hip
replacement (THR) (Microport, TN, USA). Those limited to
home ambulation underwent partial hip replacement (PHR)
(Chunli, China). Those with intertrochanteric fractures
who received full government subsidy underwent cemented
modular bipolar partial hip replacement (Chun li, China). At
the same time, patients with intertrochanteric fractures who
were able to pay out-of-pocket underwent proximal femoral
nailing (PFN) (Canwell, China) or proximal femoral plating
(PFLP) (Auxein, India). During the study, trauma implants
such as the PFN and PFLP were not yet consigned by the
hospital; thus, some intertrochanteric fractures were treated
with PHR.

Discharge criteria were arbitrary; if the patient was stable,
afebrile, and able to sit and stand with or without assistance.
Postoperative rehabilitation and wound care were taught
through instructional videos.

Personal data

All information was coded and de-identified. Personal data
collected in paper copies (i.e., consent forms) were stored by the
institution’s Department of Orthopaedics research team under
alock and key cabinet where the primary investigator can access
the data. The primary investigator digitally stored electronic
data collected for this study using a password-protected
dedicated Excel sheet; only the investigator and his supervisor
were authorized to open the file. Personal data will be stored
for a period of 10 years as prescribed by the institution’s Health
Information Management System.

Through chart review, demographic data, presence of
hypertension or diabetes, pre-operative diagnosis, laterality,
the procedure done and implant used, type of anesthesia,
pre-operative hemoglobin, blood loss, blood transfusion/s (if
any), and duration of each patient’s stay in the hospital from
admission to surgery to discharge. Patients were grouped into
those discharged one to two days post-op (early discharge) and
three to six days post-op (routine discharge).

WHOQOL-BREF

The abbreviated WHOQOL-BREF in Tagalog scores were
routinely taken at two, six, and twelve weeks after surgery.
No WHOQOL-BREF was taken before their injury.
The WHOQOL in Tagalog is available online and can be
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downloaded for free. The WHOQOL-BREF is a 26-item
questionnaire developed by the World Health Organization
that measures quality of life in four domains: physical
health (seven items), psychological health (six items), social
relationships (three items), and environment (eight items). The
first two items in the questionnaire measure the participants’
overall QOL and general health. Each item is rated using a
S-point Likert scale, where 1 represents “disagree” or “not at
all” and five means “completely agree” or “extremely.” The
abbreviated tool has a high correlation with the expanded
version, WHOQOL-100, and provides a rapid means of
assessing the above domains of interest. It has been translated,
field-tested, and culturally validated across different languages,
including Filipino.®”

While this is a generic questionnaire, it has been studied in
hip surgery. Kumar et al. assessed the reliability of the WHO
QOL-BREF questionnaire in total hip replacement patients.
They found that the questionnaire was a potent tool in
determining the quality of life in patients undergoing total
hip replacement—simple, reproducible, and reliable.* While
there are more disease-specific questionnaires for the hip—
Harris Hip score (HHS), Oxford Hip score, Western Ontario
and McMaster Universities Osteoarthritis Index (WOMAC),
and Modified Harris hip Score—these have not been studied
cross-culturally. These, if given to patients with a poor under-
standing of the English language, might give unreliable results.

Yao et al. added items to the generic WHOQOL-BREF to
make it more sensitive in describing quality of life in patients
with hip fractures. They compared the quality of life scores
of hip fracture patients using both the WHOQOL-BREF
and the QOL-HF. Four hip-specific items were added to
the WHO-BREEF to develop the QOL-HF: N1) How much
difficulty do you have sitting for a long time? N2) How much
difficulty do you have walking a long distance? N3) How much
dependency do you have on your walking aid? N4) Are you
able to put on your shoes and socks by yourself? However,
the addition of these specific items failed to improve the
validity and reliability of the standard questionnaire. The
WHOQOL-BREF was competent alone and did not need
additional items to be more specific.’

Patient satisfaction

Patients were contacted remotely or in-person (at the outpatient
department) to determine readmissions or complications
relating to the index surgery, and level of patient satisfaction
(very satisfied, satisfied, not satisfied) (Figure 1).

Hospitalization costs
Costs primarily included laboratory tests, medications,

operating equipment
miscellaneous hospital fees. Implant costs and professional fees

room use, consignment, and
were excluded since the cohort comprised both private and
subsidized (service) patients. Hospitalization cost was based
on the Statement of Account from the hospital.

Early Discharge after Hip Fracture Surgery

SPSS software (version 20; SPSS Inc., Chicago, IL, USA) was
used for analysis. A repeated ANOVA measure was used to
compare the WHOQOL scores between the two groups. A
p-value of less than 0.05 was considered statistically significant.
The reliability of the score was evaluated using the Cronbach
alpha test. T-test and Chi-square were used for continuous
and nominal data, respectively.

RESULT
Patient demographics

A total of 62 subjects gave consent and were included in
this study, 33 of whom were discharged early, while 29 were
routinely discharged. The mean age of the patients was 79.61
years (SD = 8.64), with no significant difference between
the groups (Table 1). Diagnosis and total length of stay were
significantly different between the two groups.

Over time, for all patients, the mean WHOQOL-BREF scores
and domain scores increased significantly at two, six, and 12
weeks [Physical: /{2, 122) = 380.211, p = 0.001; Psychological:
H2, 122) = 11411, p = 0.001; Social: F(2, 122) = 53.43, p =
0.001; and Environmental: /{2, 122) = 104.31, p = 0.001].

The two groups’ scores differed from each other only in terms
of the physical domain at two and six weeks (p = 0.03), and
the environment domain at six weeks (p = 0.03) (Figures 1
and 2). There were no other significant differences with other
domains at other time points.

Cost analysis

Hospitalization costs for the two groups were not signifi-

cantly different (Table 2).
Complication / readmission / satisfaction

There were no subjects readmitted due to complications of
the index surgery during the time of this study. Most (73%)
said they were Very Satisfied with their course of hospital
stay, while 27% were Satisfied. There were no deaths recorded
during the duration of the study.

DISCUSSION

This study was approved by the Regional Health Research
and Development Consortium — Ethics Review Committee
and the technical review committee of the institution.

All 62 patients were able to follow up in the clinic and were
mostly independently mobile. Seven patients started using
wheelchairs because of frailty and fear of falling again. Hyper-
tension, diabetes mellitus, and laterality of the fracture did
not significantly affect outcomes. There were significantly
more intertrochanteric fractures than femoral neck fractures
in this study.
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Table 1. Patient demographics

Early discharge (n = 33) Routine discharge (n = 29) p-value
Age in years, (SD) 79.85 (8.53) 79.34 (8.90) 0.821
Male:Female 429 6:23
33 29 0493

With HTN 21 15 0.245
With DM 8 4 0.238
Diagnosis, IT'NOF 1815 236 0.040*
Laterality, left:right 1914 15114 0.644
Procedure 0.801

THR 4 4

PHR 19 13

CR-PFNA 8 10

CR-Plate 2 2
Duration of surgery in minutes (SD) 787 (37.3) 85.7 (35.8) 0453
Days from admission to surgery, (SD) 44 (29 42(33) 0.847
Days from surgery to discharge, (SD) 1.7 (0.5) 3.6 (1) <0.001*
Length of stay in days, (SD) 61(2.9) 79 (4) 0.048*
Anesthesia, General:Regional 8:25 5:24 0.614
Pre-op Hgb in mg/dL (SD) 113.9 (10.2) 114.9 (15.5) 0.766
Blood loss in mL, (SD) 2561 (156.5) 2381 (130.6) 0467
Transfusion, Yes:No 10:23 9:20 1.000

* Chi-square; * t-test; (SD) Standard deviation; GA = General Anesthesia; Hgb = Hemoglobin; IT = Intertrochanteric fracture;
NOF = Neck of femur fracture; THR = Total hip replacement; CR = Closed reduction; PFNA = Proximal femur nail antirotation

WHOQOL Early Discharge Group
Elderly hip fracture 70
patients -
T 50 / e P hysical
l I 40 Psydhological
Early discharge Routine discharge 20 —Social
(1-2 days post- (3-6 days post- 20 _
operation) operation) 1 S
0
2 Weeks 6 Weeks 12 Weeks
| WHOQOL - WHOQOL . )
Questionnaire Questionnaire Figure 2. WHOQOL of early discharge group.
WHOQOL Routine Discharge Group
70
— Complications — Complications o
°0 / —physical
40 Psydhological
. . 30 )
Readmission Readmission s SO Cia |
— related to — related to 20 P
index surgery index surgery 10
0
2 Weeks 6 Weeks 12 Weeks
— Cost — Cost Figure 3. WHOQOL of routine discharge group.

Table 2. Cost of hospitalization

Early Routine p-value
Cost of hospitalization PhP 69,392 PhP 89,127 0.849 a

Figure 1. Study flow.

p-value not significantly different
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The primary investigator had operated on all the subjects,
assisted by a scrub nurse and an implant technician. There was
no significant difference between the two groups in terms of
operative duration. The average waiting time from admission
to surgery was four days for both groups. Of note, some of
these patients’ incidents of falls or fractures had occurred a
few days to weeks from admission. One patient had a femoral
neck fracture three months before admission, and one had
their fracture two years before. The author tried to operate on
these patients at the soonest possible time once the internist
gave a cardiac and pulmonary risk assessment. A study by
Tud and Claudio in the Philippines among elderly Filipinos
with fragility fractures of the hip showed a significantly lower
incidence of in-hospital complications among patients who
underwent surgery within 72 hours from admission.”” Moran
et al. found, similarly, that a delay of more than four days
significantly increased the mortality among these patients."

The length of stay was significantly different for the two groups,
since they were grouped into early and routine discharges.
The anesthesiologists favored regional anesthesia over general
anesthesia in this study, and all had indwelling catheters
removed after 24 hours. The preoperative hemoglobin, blood
loss, and transfusion did not differ between the groups.

The WHOQOL-BREF analysis in this study revealed an
increasing trend of quality of life scores among all subjects.
An in-depth analysis of the domains per week between groups
showed that patients who were discharged earlier had better
quality-of-life scores in the first six weeks in the physical
domain and at six weeks in the environment domain. Both
groups had no significant difference in their scores at the 12-
week follow-up. Of note, all patients had the physical domain
as their lowest score since mobilization was really a challenge.

Our patients scored higher on social, psychological, and
environmental domains than on the physical domain, which
reflects the sociocultural norm in the Philippines. Every
patient has their own caregiver in the hospital and at home.
These caregivers may be their immediate relatives, neighbors,
or friends. Close family ties and willingness to sacrifice reflect
the importance of family in Filipino culture.

While there was no recorded readmission to the hospital
secondary to complications from the hip fracture surgery, one
subject developed a periprosthetic infection one year after the
index surgery (PHR done for an intertrochanteric fracture
in 2020). It presented as a pustule appearing on the surgical
wound. Surgery was advised to address the infection, but
the patient refused. At the time of writing, she is currently
undergoing antibiotic suppression and can still ambulate with
a walker. However, this patient’s quality of life remains at par
with others.

This study also examined the hospitalization costs between
early and routine discharge groups. However, it did not account
for the payer source—whether expenses were paid directly

by the patient or family, covered by the Philippine Health
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Insurance Corporation, or subsidized through the Medical
Assistance Indigency Fund. This distinction is important in
a low-resource setting such as the Philippines, where 68% of
healthcare spending comes from the private sector and 52%
is paid out-of-pocket.”” While van Balen et al. found that
early discharge did not substantially reduce total cost, a more
comprehensive cost-effectiveness analysis demonstrated a
40% gain with early discharge or shorter hospital stay.'*** The
carly discharge group incurred an average cost of PhP 69,392
(USD 1,245.66) compared with PhP 89,127 (USD 1,599.92)
for the routine discharge group. Although the difference was
not statistically significant, the PhP 19,735 (USD 354.26)
reduction is financially meaningful in a low-resource context,
as such savings could be redirected to other indigent patients.
Future research should incorporate payer stratification to
better capture the socioeconomic implications and true cost-
effectiveness of early discharge.

Patient satisfaction with their discharge course was recorded
through three scores: Very Satisfied, Satisfied, and Not
Satisfied. Forty-five patients reported “Very Satisfied,” while
seventeen reported “Satisfied.” None said, “Not Satisfied.”
This was a crude way of recording the satisfaction rate of the
process since there were no validated questionnaires to use, as
far as the primary investigator was aware.

Early discharge of patients after hip fracture surgery was
advantageous both for the patient and the hospital. The
Enhanced Recovery After Surgery (ERAS) is an evidence-
based and multidisciplinary perioperative care pathway to
promote patient mobilization, reduce complication rates,
decrease hospital length of stay, and reduce cost. It possesses a
clear advantage for patients and potential savings for the health
care system.” While it started initially with Dr. Henrik Kehlt,
a Danish colorectal surgeon, this approach is also applied
widely in orthopedics. In the United Kingdom, Germany, and
Denmark, total hip and total knee arthroplasty had an average
length of stay of about six to 12 days. However, during the last
decade, they have adapted optimal multimodal perioperative
care to enhance recovery (the fast-track methodology). With
this protocol, they shortened the length of stay of their joint
replacement patients to one to three days after the procedure.
They used six well-defined criteria (ability to get dressed
independently, ability to get in and out of bed, ability to sit
and rise from a chair/toilet, independence in personal care,
mobilization with a walker, and ability to walk >70 meters
with crutches) for them to assess if the patient was fit to
be discharged early.'* Some studies have also shown that
rehabilitation at home, compared to a skilled nursing facility,
makes no difference. A local study by Pefia et al. found no
difference in hip scores and quality of life among hip fracture
patients who received complete or incomplete rehabilitation.”

This study has several limitations. It was conducted in a single
institution, and all operations were performed by a single
surgeon. Although this may limit generalizability to other
hospitals with varying protocols and practices, it also ensured
uniformity in surgical technique and postoperative care,
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thereby enhancing internal consistency. The study primarily
involved a chart review complemented by interviews and data
from the hospital’s health information system. Interpretation
of the results should consider the heterogeneity of the subjects,
as the analysis did not distinguish between intertrochanteric
and femoral neck fractures. A more detailed subgroup
analysis of these fracture types is recommended in future
research. Developing standardized discharge criteria for hip
fracture patients would also strengthen future studies. Lastly,
patient follow-up was challenging due to the advanced age
of participants and limited contact accessibility, highlighting
the need for improved patient tracking and long-term
communication systems.

CONCLUSION

This study showed that early discharge was not inferior to
routine discharge. Orthopedic surgeons, researchers, and even
policymakers can use this to formulate strategies regarding
discharge plans for hip fracture patients and develop policies
to improve patient care and outcomes even in a low-resource
setting.
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ABSTRACT

Background. Fracture hematoma plays a critical role in bone healing by supplying essential growth factors.
However, the original hematoma is often discarded during surgery. The potential benefits of reintroducing fracture
hematoma remain unclear.

Objective. This study aimed to evaluate the efficacy of fracture hematoma reintroduction in promoting bone
union, reducing pain, and improving functional outcomes in patients with closed femoral shaft fractures treated
with open reduction and intramedullary nailing.

Methodologuy. A single-blinded randomized controlled trial was conducted, enrolling 18 adult patients with closed
femoral shaft fractures. Patients were randomized into two groups: hematoma reintroduction (n = 9) and non-
reintroduction (n = 9). The primary outcome was time to bone union, measured using the Radiographic Union
Scale in Tibial fractures (RUST). Secondary outcomes included pain (assessed using the Visual Analog Scale) and
functional outcomes (evaluated with the Lower Extremity Functional Scale) at six, 12, and 24 weeks postoperatively.
Statistical analysis included ANOVA and multivariable regression.

Result. At six weeks, the hematoma reintroduction group showed a significantly higher mean RUST score compared
to the non-reintroduction group (p = 0.022). However, by 12 weeks (p = 0.108) and 24 weeks (p = 0.241), the difference
between the groups was no longer statistically significant. Both groups demonstrated similar improvements in pain
and functional outcomes over time. No complications were reported in either group.

Conclusion. While hematoma reintroduction may enhance early bone healing, the long-term outcomes in terms of
bone union, pain, and function are comparable between the two treatment approaches. Hematoma reintroduction
is a well-tolerated intervention, with no observed complications.

Keywords. fracture hematoma, femoral shaft fractures, intramedullary nailing, bone healing, randomized controlled
trial

INTRODUCTION
ISSN 0118-3362 (Print)
eISSN 2012-3264 (Online)

Femoral shaft fractures are among the most common long Printed in the Philippines

bone injuries, often resulting from high-energy trauma such
as motor vehicle accidents or falls from height. These fractures
typically require surgical stabilization, with intramedullary
nailing being the current gold standard due to its biomechanical
stability and favorable outcomes in fracture healing and
functional recovery.!

In ideal settings, minimally invasive osteosynthesis (MIO)
is preferred for long bone fractures, as it preserves the soft
tissue envelope and the local biologic environment. However,
in many rural or resource-limited hospitals where intra-
operative fluoroscopy (C-Arm) is unavailable, MIO becomes
impractical. In such cases, surgeons often resort to open
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reduction techniques, which inherently disrupt the fracture
hematoma—a key component of the early healing cascade.

Fracture hematoma is rich in mesenchymal stem cells, inflam-
matory cytokines, and angiogenic growth factors such as
VEGF and BMPs, all of which play critical roles in initiating
neovascularization and endochondral ossification.”* The
hematoma microenvironment supports cellular recruitment,
vascular invasion, and soft-callus formation, thereby
accelerating bone repair.>* Despite this biologic plausibility, a
hematoma is often removed during open surgery because of
traditional surgical practice, infection concerns, or the absence
of clinical evidence supporting its reintegration.

Although animal and preclinical studies have demonstrated
the benefits of preserving or reintroducing fracture hematoma,
few clinical trials have evaluated these effects in humans.>*¢
This highlights a gap in translational research, particularly in
low-resource settings where biologic preservation strategies
could help compensate for limited imaging and specialized

surgical tools.

This study aims to address that gap by evaluating the effect of
fracture hematoma reintroduction during open reduction and
intramedullary nailing of femoral shaft fractures. We hypo-
thesized that reinfusing the native hematoma after fixation
would promote early bone healing, replicating the biologic
advantages of minimally invasive approaches without requiring
specialized equipment.

To objectively assess radiographic healing, we used the
Radiographic Union Score for Tibia (RUST). Although origi-
nally developed for tibial fractures, RUST has been validated
as a reliable and reproducible tool for assessing union in long
bones, including the femur.” This scoring system provides
a consistent framework for evaluating healing across defined
postoperative time points.
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By comparing outcomes between hematoma reintroduction
and standard non-reintroduction protocols, this single-blinded
randomized controlled trial explores the feasibility, safety, and
potential clinical value of this biologic adjunct—particularly
in rural and underserved health-care environments.

METHODOLOGY

Patient enrollment, inclusion/exclusion criteria,
randomization and blinding

This single-blinded randomized controlled trial was conducted
at Region 1 Medical Center from January 2021 to December
2023. Adult patients presenting with closed femoral shaft
fractures were screened for eligibility (Figure 1).

Inclusion criteria were adults aged 18-60 years with closed,
isolated, unilateral femoral shaft fractures (AO type 32A
or 32B), fit for surgery, and who presented within 21 days
of injury.

Exclusion criteria included: open fractures, pathologic
fractures, polytrauma, prior surgery on the same limb, signi-
ficant comorbidities (e.g., uncontrolled diabetes mellitus, end-
stage renal disease), and refusal to provide informed consent.

After confirming eligibility and obtaining consent, patients
were randomized into two groups (hematoma reintroduction
or non-reintroduction) using a block randomization method.
A computer-generated sequence from the Research Rando-
mizer tool (www.randomizer.org) was used. Allocation was
concealed in sealed opaque envelopes, which were opened
just before surgery. Surgeons were informed of the group
assignment immediately before the procedure. The study was
not registered at Clinical Trials.gov.

To minimize potential biases, blinding was maintained
throughout the evaluation. The operating surgeon was not

Assessed for eligibility (n = 40) |

Excluded (n = 22)

\4

» .

Not meeting the Inclusion Criteria (n = 22)
* Operated >21 days

Randomized (n =18)

v

v

Hematoma reintroduction
(n =9 patients)

v

Follow up 6 weeks, 12 weeks, 24 weeks
* RUST
« VAS
* LEFS

v

Analyzed (n = 9 patients)
¢ Excluded from analysis (n = 0)

Analysis

Allocation

Follow-up

v

Hematoma non reintroduction
(n =9 patients)

v

Follow up 6 weeks, 12 weeks, 24 weeks
* RUST
* VAS
e LEFS

v

Analyzed (n = 9 patients)
* Excluded from analysis (n = 0)

Figure 1. Flowchart of patient inclusion, randomization and follow up.
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involved in postoperative outcome assessment. A separate
research assistant—uninvolved in the clinical care or surgical
procedure—collected follow-up data. Radiographic scoring
was performed by an independent observer blinded to
treatment allocation.

Surgical technique and hematoma reintroduction

All patients underwent open reduction and antegrade intra-
medullary nailing via a lateral approach. A standard stainless-
steel femoral nail system was used in all cases, with distal
and proximal locking screws. Although implant length and
diameter were adjusted based on intraoperative measurements,
the implant type and manufacturer were consistent across
all patients.

In the hematoma reintroduction group, a target volume of
10 mL of fracture hematoma was aspirated using a sterile
14-gauge needle and 20-mL syringe immediately after fracture
exposure and before irrigation. The aspirate was collected
into a sterile container and reintroduced into the fracture
site after definitive fixation and before wound closure. If less
than 10 mL of liquid hematoma was available, visible clotted
hematoma was carefully collected using sterile forceps, placed
into the same 20-mL syringe, and reinjected to reach the
10 mL target volume. In the control (non-reintroduction)
group, the hematoma was completely evacuated and discarded
during standard irrigation, with no reinfusion (Figure 2).

Hematoma reintroduction

For patients assigned to the hematoma reintroduction group,
the hematoma collected from the fracture site was kept in a
sterile environment. Once the fracture was stabilized and
the implants were positioned, the preserved hematoma was
reintroduced into the fracture site.

Postoperative care and follow-up

All patients received the same standardized postoperative care,
including antibiotics, thromboprophylaxis, and pain manage-

Figure 2. Sample of aspirated hematoma (10 ml) prior to
reintroduction into the fracture site.

Fracture Hematoma Reintroduction vs. Non-Reintroduction

ment. Radiographs (anteroposterior and lateral views) were
taken at six, 12, and 24 weeks postoperatively. Clinical follow-
up was done concurrently.

Outcome measures

The primary outcome was radiographic evidence of fracture
healing, assessed using the Radiographic Union Scale in Tibial
fractures (RUST). This score evaluates bridging callus on
four cortices, with higher scores indicating greater union. A
score of =9 was considered indicative of union.

Secondary outcomes included pain (measured by the Visual
Analog Scale, VAS) and function (measured by the Lower
Extremity Functional Scale, LEFS), both assessed at six, 12,
and 24 weeks.

Sample size and statistical analysis

The study initially screened 40 patients, of whom only 18 met
all inclusion criteria. This sample size was not determined by
power analysis due to the exploratory nature of the trial and
logistical limitations. The goal was to generate preliminary
clinical data to guide future studies on fracture hematoma
reintroduction.

Data were analyzed using SPSS version 25 (IBM Corp.,
Armonk, NY, USA). Descriptive statistics summarized baseline
characteristics. One-way ANOVA was used to compare RUST,
VAS, and LEFS scores between groups at each time point.
Multiple linear regression was used to control for covariates
such as age, fracture type, and sex. Statistical significance was
set at p <0.05.

Ethical considerations

The study protocol was reviewed and approved by the
Institutional Review Board of Region 1 Medical Center
(IRB Protocol No. 2019-012). Written informed consent
was obtained from all participants before enrollment. Patient
data were anonymized and stored in encrypted, password-
protected files accessible only to authorized members of the
research team. The study was conducted in accordance with
the Declaration of Helsinki (2013 revision). The authors
declare no conflicts of interest.

RESULT

A total of 18 patients were included in the study, with 9
in the hematoma reintroduction group and 9 in the non-
reintroduction group. The mean age was 30.0 + 12.18 years
in the hematoma reintroduction group and 27.78 + 6.57 years
in the non-reintroduction group. Most participants were
male (14 out of 18), with all four female patients belonging
to the non-reintroduction group. None of the patients were

smokers (Table 1).
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Fracture classification and baseline
characteristics

An imbalance was noted in AO fracture types between the two
groups: the hematoma reintroduction group had more AO
32A fractures (8 out of 9), while the non-reintroduction group
had more AO 32B fractures (5 out of 9). AO 32A fractures
are generally considered to have a more favorable prognosis
than 32B wedge-type fractures, which may influence healing
rates despite randomization (Table 1).

Primary outcome: fracture healing (RUST Scores)

All patients completed the 24-week follow-up and achieved
radiographic union, defined as RUST =9. No cases of delayed

union or nonunion were observed (Table 2).

Atsix weeks, thehematomareintroduction group demonstrated
a significantly higher mean RUST score compared to the non-
reintroduction group (6.44 + 1.24 vs. 4.89 + 1.36; p = 0.022),
indicating an early radiographic healing benefit (Figures 3
and 4). However, by 12 and 24 weeks, the difference between
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groups diminished and was no longer statistically significant,
suggesting that the initial advantage did not translate into
superior long-term healing outcomes (Tables 2 and 3).

Secondary outcomes: pain and functional
recovery

Pain scores, assessed using the VAS, improved steadily in both
groups across all time points. The hematoma reintroduction
group showed slightly lower scores, though differences were
not statistically significant (Table 4).

Functional outcomes, as measured by the LEFS, improved
progressively over time in both groups. Scores were slightly
higher in the reintroduction group at all time points (Table 4).

Complications
No complications or adverse events were reported in either

group. There were no instances of implant failure through-
out the study period.

Table 1. Baseline Characteristics of Participants

Baseline Hematoma Hematoma Non- Total
Characteristics Reintroduction (n = 9) reintroduction (n = 9) (n=18)

Age (mean + SD) 30.0 £1218 2778 £ 6.57 2889 * 9.68
Gender. n (%)

Male 9 (643%) 5 (35.7%) 14

Female 0 (0%) 4 (100%) 4
Smoking status, n (%)

Smoker 0 0 0

Non-smoker 9 (100%) 9 (100%) 18
Fracture type. n (%)

Type 1 (AO 32A) 8 (66.7%) 4 (33.3%) 12

Type 2 (AO 32B) 1(16.7%) 5 (83.3%) 6

Table 2. Primary Outcome—Radiographic Evidence of Bone Union Over Time

Time (Weeks) Hematoma Reintroduction ) Hemc?omu Non- p-value
(Mean = SD) reintroduction (Mean * SD)
6 644 £1.24 4.89 £1.36 0.022
12 8.86 £ 0.90 763 £1.69 0108
24 10.60 % 1.52 938 +1.85 0.241
Table 3. ANOVA Results for RUST Scores
Time (Weeks) Sum of Squares df Mean Square F p-value
6 weeks
Between Groups 10.889 1 10.889 6426 0.022
Within Groups 271M 16 1.694
Total 38.000 17
12 weeks
Between Groups 5.668 1 5.668 2979 0108
Within Groups 24.732 13 1902
Total 30400 14
24 weeks
Between Groups 4.617 1 4.617 1536 0.241
Within Groups 33.075 n 3.007
Total 37.692 12

https://philjorthopaedics.org | Vol. 40 No. 3 November 2025

57



58

58

Nike Kier P. Perez and Jerome David J. Sison

Fracture Hematoma Reintroduction vs. Non-Reintroduction

Table 4. Secondary Outcomes—Pain and Functional Outcomes over Time

Time (Weeks) Pain level (VAS score) Functional Outcomes (LEFS score)
6 5.67 £1.00 3711+ 6.88
6.00 £ 050 3622+ 233
12 329049 5557 +3.78
3.88 + 0.64 53.75 %292
24 140 + 0.55 74.20 £ 3.90
1.88 + 0.64 7275+ 265

Figure 3. Hematoma reintroduction group. Serial radiographs
of a patient in the hematoma reintroduction group. Immediate
postoperative radiographs: anterioposterior (A) and lateral (B)
views show appropriate implant placement and alignment.
At six weeks, anterioposterior (C) and lateral (D) views
demonstrate robust callus formation and cortical bridging are
evident, suggesting accelerated early healing. At 24 weeks,
anterioposterior (E) and lateral (F) views show complete
fracture union is achieved with well-formed callus and cortical
continuity (C).
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6 weeks PO

Figure 4. Non-Reintroduction Group. Serial radio-
graphs of a patient in the non-reintroduction group.
Immediate postoperative radiograph: anterio-
posterior (A) and lateral (B) views demonstrate
adequate alignment and implant positioning. At
six weeks, anteriposterioir (C) and lateral (D) views
show minimal callus formation is observed, with
delayed cortical bridging compared to the reintro-
duction group. At 24 weeks, anterioposterior (E) and
lateral (F) views reveal complete fracture union is

eventually achieved, showing comparable long-
term outcomes.

DISCUSSION

This study evaluated the effects of fracture hematoma reintro-
duction on the healing of closed femoral shaft fractures treated
with open reduction and intramedullary nailing. The primary
outcome, as measured by RUST scores, showed a statistically
significant advantage in the hematoma reintroduction group
at six weeks. This supports the hypothesis that fracture
hematoma, when reinfused into the fracture site, contributes
to early bone healing. However, the difference diminished
over time and became statistically insignificant at 12 and 24

weeks, suggesting that while early callus formation may be
enhanced, long-term union is ultimately comparable between
treatment groups.

Secondary outcomes, including pain (VAS) and functional
recovery (LEFS), followed similar trajectories. Both groups
showed progressive improvement in pain and mobility, with no
significant difference at any time point. These findings suggest
that while hematoma reintroduction may accelerate carly
radiographic healing, it does not appear to provide sustained
advantages in long-term patient-reported outcomes.
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The Radiographic Union Score for Tibia (RUST), although
originally developed for tibial fractures, has been validated
in long bone healing, including femoral shaft fractures.
Litrenta et al demonstrated high interobserver reliability of
RUST and modified RUST when applied to metadiaphyseal

femoral fractures, supporting its use in this study.?

The biological rationale for hematoma preservation lies in
its composition of mesenchymal stem cells, cytokines, and
osteoinductive growth factors such as VEGF and BMPs.>*¢
These elements are central to initiating angiogenesis,
inflammation, and osteogenesis—the first steps of fracture
healing. Marsell and Einhorn described the hematoma as a
“biologic burst” that stimulates vascular invasion, soft callus
formation, and cortical bridging.> Preserving or reintroducing
this biologic material has been shown to enhance bone
regeneration in preclinical models,** and our findings suggest
this benefit may translate clinically during the early healing
phase.

This study also carries relevance for surgical decision-making
in resource-limited environments. In many rural hospitals
where intraoperative fluoroscopy is unavailable, minimally
invasive osteosynthesis (MIO) is impractical, compelling
surgeons to perform open reduction. This approach disrupts
the biological environment of the fracture site. Hematoma
reintroduction offers a low-cost, biologically sound adjunct to
mitigate this disruption without extending operative time or
requiring specialized equipment.">' Furthermore, in health
systems where financial hardship often delays orthopedic
care,” cost-effective interventions that improve early healing
can help reduce the burden on both patients and hospitals.

No complications or adverse events were recorded in either
group, demonstrating that hematoma reintroduction is a
safe adjunct to internal fixation. This finding helps address
concerns about possible contamination or immunologic

reaction associated with reinfusion of biologic material.>”

Despite these promising results, this study has several
limitations. The small sample size limits the power to detect
subtle differences and increases the risk of type II error. As
a pilot trial, the aim was to generate preliminary data for
future large-scale studies. Additionally, an imbalance in
fracture patterns between groups (more AO 32A fractures
in the hematoma group and more 32B in the control group)
may have influenced early results despite randomization.
Multivariable regression was used to control for this, but
residual confounding remains possible.

In summary, fracture hematoma reintroduction appears to
be a safe, biologically rational, and cost-effective technique
that promotes carlier radiographic healing. While long-term
outcomes were similar, the early healing benefit may have
practical implications in patients requiring early mobilization
and in low-resource environments where delayed union has
significant functional and economic consequences. Larger,
stratified studies are warranted to confirm these findings.

Fracture Hematoma Reintroduction vs. Non-Reintroduction

CONCLUSION

This randomized controlled trial is among the first to clinically
evaluate the effect of fracture hematoma reintroduction
on femoral shaft fracture healing in humans. Our findings
indicate that reinfusing the native fracture hematoma during
open reduction and intramedullary nailing may promote
faster radiographic healing in the early postoperative period.
However, this early benefit was not sustained at later time
points, with comparable outcomes in bone union, pain
reduction, and functional recovery observed between the
hematoma and non-reintroduction groups by 12 and 24 weeks.

In rural or resource-limited hospitals where fluoroscopy is
unavailable and MIO is impractical, open reduction remains
necessary. Hematoma reintroduction may help restore the
biologic potential lost during surgical exposure, offering a
biologically sound, low-cost adjunct without requiring addi-

tional instruments or time.»*1°

This technique was found to be safe, with no adverse events
or implant failures. It may offer added value in enhancing
early healing, reducing the risk of delayed union, and
decreasing long-term patient costs—particularly relevant
in low-resource settings where economic hardship limits
access to prolonged postoperative care.” Further large-scale
studies are warranted to validate these findings and identify
patient groups that may benefit most from this biologically
augmented approach to fracture management.
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ABSTRACT

Background. Proximal phalangeal joint (PIPJ) dorsal fracture-dislocations (DFD) of the proximal interphalangeal
joint are complex injuries that are challenging to treat. Hemi-hamate arthroplasty (HHA) is an excellent option in
cases when the volar fragment is large and severely comminuted.

Objective. The objective of this study was to present the clinical outcome of patients with PIPJ-DFD treated with
HHA.

Methodology. This case series was a retrospective chart review of all adult patients with PIPJ-DFD treated with
HHA between 2015 and 2024. Inclusion criteria included patients with PIPJ-DFD treated with HHA. Patients with
multiple digit injuries, open injuries, and associated soft tissue damage were excluded. Primary outcomes measured
were the PIPJ arc of motion and the presence of flexion or extension deficits. Secondary outcomes observed
include graft healing and post-operative complications.

Results. A total of five patients were included in the study. All were male with a mean age of 33.8 years. Four
patients had middle finger injuries, and one patient had a ring finger injury. The mean delay to surgery was 2.8
months (range, one week to six months), and the median follow-up was 32 months (range, two to 72 months).
The mean volar lip involvement/fragmentation was 50% (range, 40 to 60%). All grafts healed, with a mean PIPJ
extension deficit of 25.8° and a mean flexion deficit of 94°. The mean PIPJ arc of motion was 68°. No sensory
deficits or pain were reported during use. One case developed radial collateral ligament insufficiency with ulnar
subluxation.

Conclusion. This case series confirms that HHA is an effective treatment for PIPJ-DFD, yielding satisfactory
functional outcomes and reliable graft healing.

Keywords. hemi-hamate arthroplasty, proximal-interphalangeal joint fracture dislocations
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(presented at the 54® Annual Meeting of the American
Society for Surgery of the Hand, September 24, 1999).¢ The
technique was technically challenging. Stability depended
not only on the reconstructed bony buttress but also on the
surrounding soft tissues around the PIPJ, including the volar
plate and collateral ligaments. The hemi-hamate autograft
provided articular congruity by reconstituting the concavity
of the middle phalangeal base, affording a volar buttress that
prevents dorsal dislocation.”®

The outcomes of HHA have been reported in several syste-
matic reviews, achieving post-operative PIP] motion arcs of
74.3 to 79.8°. Thus, HHA is a good treatment alternative for
fracture-dislocations of the PIPJ that cannot be fixed due to

severe comminution or large volar bone loss (>40%).>"*

The objective of this paper was to report the outcomes of
HHA in the treatment of PIPJ-DFD.

METHODOLOGY

A retrospective chart review was done on patients with
fracture-dislocations of the PIP] treated with HHA from
January 1, 2015, to January 1, 2024. Included were all adult
patients with fracture-dislocations of the PIPJ treated with
HHA. Excluded were patients with multiple digit injuries on
the same hand, open injuries, and associated tendon, collateral
ligament, or neurovascular injuries. Collateral ligament
injuries were diagnosed based on static radiographs (varus or
valgus angulation of more than 30°) or direct visualization
during surgery.

Surgical technique

The surgery for HHA reconstruction for dorsal fracture-
dislocations of the PIP] has been well described in the
literature.* A variation of the technique was done with a
trapezoidal incision (Figures 1 A-D) with isolation of the
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flexor sheath between the A2 and A4 pulley for later re-
attachment between the joint and flexor tendons. After
exposing the PIPJ through a shotgun approach, the volar
buttress defect was measured to approximate the size of the
graft to be harvested. Through fluoroscopic guidance, the
hamate was identified at the base of the 4" and 5* metacarpals.
Using small osteotomes and pushing the 4* and 5* metacarpal
volarly, a graft slightly larger by 1 mm on all dimensions was
harvested from the distal dorsal intra-articular cortex of the
hamate. The graft was then trimmed to size using a small
rongeur or small bone rasp. Two 1.5 mm cortical screws were
used to secure the graft to the intra-articular proximal volar
articular cortex of the middle phalanx (1.1 or 1.2 mm screws
were not available). The volar buttress was re-created with
the graft. Even if radiographs showed step-off of the articular
surface, direct visualization showed no step-oft (Figures 2
A-F). This difference was due to the thicker cartilage of the
hamate graft compared to the phalanx.

Post-operative protocol

Post-operatively, the hand was immobilized in a dorsal
blocking splint with the PIP]J flexed at 30°. Post-op radiographs
were taken one week post-surgery and then at three weeks.
The patient was allowed to do ROM of the PIPJ within the
confines of the dorsal blocking splint within one week. Formal
therapy was started between three to four weeks post-op.
The PIPJ angle was gradually extended, and the splint was
discontinued at five to six weeks post-op. Buddy taping was
done, and passive range of motion (ROM) exercises were
initiated, until the patient achieved an extension deficit of
less than 10°. Night splinting using gradual extension splints
was done for those with extension deficits of more than 20°.
Unlimited activity was permitted at 12 weeks postop.

Bone graft union was evaluated using post-operative radio-
graphs. The absence of the fracture line and the presence
of crossing trabeculations between the graft and phalanx

Figure 1. Trapezoidal incision over the volar PIPJ (A). Flap was raised and another flap on the tendon sheath was created between
A2 and A4 pulleys (B). The flexor tendons were exposed and the volar plate was released from the accessory collateral ligaments
and base of the middle phalanx (C). “Shotgun” exposure of the PIPJ (D).
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indicated a united graft. We did not wait for the graft to unite
on radiography; full ROM was encouraged, and the splint was
discontinued at five to six weeks post-surgery, as long as there
was no indication of screw loosening.

On follow-up, PIPJ extension lag, range of motion, graft union,
and complications were documented. ROM was measured
using a finger goniometer.

RESULTS

A total of five patients were identified (all males) with a
mean age of 33.8 years (range, 29-42). The middle finger was
involved in four cases, and the ring finger in one. Mean delay
to surgery was 2.8 months (range, 7 days to 6 months), mean
articular surface involvement was 50% (range, 40 to 60%),
and the median follow-up for the five patients was 32 months
(range, 2 to 72 months) (Table 1). Two patients received acute
reconstructions (<3 weeks from injury). Two had recon-

structions at six months, one at one month, and one at two

Posterior t.-
Cortex '
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Table 1. Patient demographic data (n = 5)

N | Mean, SD*/Range

Age, years (mean, SD) 33.8,6.8
Sex (all males) 5
Finger Involved

Middle finger 4

Ring finger 1

Delay to surgery (months, range)
Volar lip involvement/fragmentation
(%, range)

2.8 (range, 0.25 - 6)
50 (range, 40-60%)

*SD - Standard deviation

months. Those patients with delayed treatment reported
using their hands as tolerated, with no splint. Persistence
of limitation of motion and pain prompted their present
consult. The reasons were mostly that patients did not want
to undergo the surgery at the time of injury.

In the five patients, on final follow-up, the mean PIP] extension
deficit was 25.8° and the mean flexion was 94° (range, 80 to
107°, median 96°) (Table 2). There were no sensory deficits

Osteotomy
\ direction

Figure 2. Volar lip defect prepared and measured (A). The measurements were drawn on the hamate, adding 1 mm on all dimensions
(B). Osteotomy was done. Intra-articular osteotomy was done by pushing the 4™ and 5" metacarpal bases volarly, with a slightly
angulated position to achieve a convex surface (C). After harvest, the volar lip was reconstructed, creating a concavity of the middle
phalangeal base with no cartilage step-off (D and E). Radiographs may show step-off since the cartilage of the hamate is thicker

than that of the base of the middle phalanx (F).
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Table 2. Patient outcomes (n = 5)
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Patient no. | Delay (months) | Volar lip (%) | Extension deficits | PIPJ* flexion | PIPJ ROM** Other outcomes Follow up (months)
1 0.25 50 30° 96° 66° Healed 2
2 6 50 24° 85° 61° Healed 72
3 1 50 35° 80° 45° Healed, RCL insufficiency 53
4 0.5 40 10° 100° 90° Healed 32
5 6 60 30° 107° 77° Healed M
Mean 275 50 25.8° 93.6° 68° 34

*PIPJ - Proximal interphalangeal joint; *ROM - range of motion

reported, and no pain was reported during use of the hand.
Radiographic union was evident by the 4™ to 5* week post-
surgery. There was no screw loosening among the five
patients. The grafts in all cases were large; however, no intra-
operative dislocation occurred after graft fixation. All six
patients were satisfied with the outcome.

We had one complication in a 36-year-old male with a four-
week history of PIP] dorsal fracture-dislocation of the right
middle finger. The patient at 48 months post-op showed radial

Figure 3. Radiographs showed ulnar deviation of the PIPJ
flattening of the head of the proximal phalanx at the ulnar side
(A). Lateral radiograph showed stable graft healing (B).

collateral ligament insufficiency with subluxation of the PIP]
(Figure 3). The patient had a history of being lost to follow-
up for more than a year, and also claimed to have not done
physiotherapy. Although the fixation was healed, there was
ulnar deviation of the PIP]. We believe that this was caused
by the inadequate repair of the volar plate to the collateral
ligament on the radial side. The ROM was 35 to 80°, but there
was no pain on ROM both at work and at rest (Figure 4).
Patient claimed he was able to use his hand and opted for
observation. There were no complications concerning the
hamate donor site.

CASE

A 25-year-old male consulted our clinic with a two-week
history of left middle finger injury from playing basketball.
Radiograph showed a 40% articular involvement. An HHA
arthroplasty was suggested if the fragment is not fixable. Intra-
operatively, there was fragmentation of the volar fragment,
hence an HHA was done. Two 1.5mm cortical screws were
used to fix the graft (Figure 5). At 36 months post-surgery,
extension deficit was 10° with PIP] flexion of 100°, and ROM
arc of 90°. FIL-DASH (Filipino Version of the Disability of
the Arm, Shoulder, and Hand) score was 1 with no pain, and
grip was 100% compared to the contralateral side (Figure 6).
The patient was able to return to unlimited sports activities,
including basketball. There was some remodeling of the graft
with stable union (Figure 7).

Figure 4. The clinical picture shows ulnar deviation of the middle phalanx (A). There was a flexion contracture of 45° (B). PIPJ flexion

was good at 80°. *Middle finger (C).
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wioote Fverpa | RIGHT MIDDLE FINGER LATERA

Figure 5. The injury film shows a PIPJ-DFD of the middle finger with approximately 40% volar lip involvement (A). The “shotgun”
image of the PIPJ (B). The PIPJ was reduced, and the graft fixation was stable with two 1.5 mm screws (C). Radiograph showing a
concentric reduction of the PIPJ and stable fixation (D).

Figure 6. At 36 months follow-up, the middle finger had excellent extension (A and B), with a 10° extension deficit (C) and excellent
flexion at 100° at the PIPJ (D).

. «28501\ i

Figure 7. Radiograph immediately post-op (A) showed stable reduction. Concavity was a little flat. Radiographs at 36 months
follow-up: Lateral and AP views showed signs of remodeling with improvement in the concavity of the graft, which appeared more
“flushed” (B and C).
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DISCUSSION

This case series demonstrates that hemi-hamate arthroplasty
is an effective treatment for PIPJ dorsal fracture-dislocations
with substantial articular surface involvement. Our results
showed that this technique can achieve satisfactory functional
outcomes with reliable graft healing and an acceptable range
of motion, even when performed in a delayed fashion. Two
systematic reviews analyzed a variety of options in treating
these injuries. These included volar plate arthroplasty, ORIF
(open reduction, internal fixation), extension block pinning,
dynamic external fixation, and percutaneous reduction
with K-wire fixation.”® While no treatment option has
been accepted as the gold standard, several patient factors
were considered for the treatment that will result in the best
outcome. Usually, the size and degree of comminution are
considered. If the involved segment is smaller than 50% the
width of the middle phalanx, percutaneous fixation with
K-wires yields the best results in terms of ROM and the least
number of complications in two systematic reviews.'™"! In
cases where the volar lip fragment was severely fragmented
and could not be fixed by either pin or screws, then volar
plate arthroplasty could be used as an option.'’ In addition,
due to the technical skill required to perform these surgical
procedures, the surgeon’s preference should be taken into
consideration.

Comparing the results in this small case series with published
literature, our results for PIPJ arc of motion (68°, range 45
to 90°) compared favorably, though less reported in four
systematic reviews (74.3 to 79.8°).'2 The mean PIPJ flexion in
this study was 94° (range, 80 to 107), but the mean extension
deficit/flexion contracture was 25.8° (range, 10 to 30°). This
extension deficit was high compared to studies by Williams
(9°), Linderblatt (6.5°), Calfee (19°), Afrendas (10°), and
Korambayil (0°).#>*!3!* This small case series included both
acute reconstructions (performed within three weeks) and
delayed procedures (up to six months post-injury). The mean
delay to surgery of 2.8 months reflects the clinical reality that
many of these injuries were either managed conservatively,
presented late to hand surgeons, or were missed entirely.
This case series suggests that delayed reconstruction does
not necessarily compromise outcomes, as all grafts healed
successfully regardless of timing. This finding is clinically
relevant as it provides surgeons with flexibility in treatment
planning and suggests that patients who present late can still
benefit from reconstruction.

In our small case series, we noted that the hamate graft was
large (Figure 2c). We believe that this may be the reason for
the extension deficit/contracture present in our cases, thereby
affecting the ROMs of the PIPJ. The large hamate graft is
an advantage and provides a stable volar buttress to prevent
dorsal subluxation and provide a gliding flexion movement of
the PIP] at the expense of a flexion contracture. This was also
noted by Brennan et al.,"”> in their case series of 13 patients.
Those with a ‘flushed’ graft had a higher mean arc of motion
(85°) compared to those with a cortical step-off (62°).
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A single complication observed in this series highlights an
important technical consideration in PIPJ reconstruction.
Radial collateral ligament insufficiency and joint subluxation
at 48 months post-operatively highlight the relevance of
comprehensive soft tissue repair during the primary procedure.
This complication likely resulted from inadequate or failed
repair of the volar plate to the collateral ligament complex.

In addition, the patient’s history of non-compliance with
follow-up and physiotherapy may have contributed to this
complication, as timely rehabilitation is crucial for main-
taining joint stability and preventing contractures.

Several limitations should be acknowledged in interpreting
these results. The small sample size of five patients limits the
generalizability of our findings and prevents robust statistical
analysis. The variable follow-up period makes it difficult to
assess long-term outcomes consistently across all patients.
Additionally, the study lacks a control group or comparison
with alternative treatment methods, which would strengthen
the evidence for hemi-hamate arthroplasty.

CONCLUSION

The hemi-hamate arthroplasty can achieve satisfactory func-
tional outcomes with reliable graft healing for PIP] dorsal
fracture-dislocations with substantial articular involvement.
While extension deficits are common, patients typically
achieve pain-free function with adequate flexion for daily
activities. Careful attention to soft tissue repair, particularly
the collateral ligament complex, is crucial for preventing long-
term instability. The technique appears suitable for both
acute and delayed reconstruction, providing surgeons with
flexibility in treatment planning.
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Abstract

Original Articles, Review Articles require a structured
abstract of not more than 500 words, with the following
four headings:

Objective/s: Briefly state the purpose/s or aim/s of
the study.

Methodology: State the study design (e.g., randomized
clinical trial, case-control study, cross-sectional study,
systematic review), setting (multi-center, institutional,
et cetera), study population. Additional modifiers can
be stated (consecutive, retrospective, prospective,
observational, interventional, non-consecutive, etc.)

Results: Briefly summarize the principal outcome
measurements/data obtained. Results should be
accompanied by data with confidence intervals and
the exact level of statistical significance.

Conclusions: Provide brief and concise conclusion(s)
directly supported by the data.

Case Reports or Case Series do NOT require a
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Keywords
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Headings database ([MeSH] of the National Center
for Biotechnology Information [NCBI] [https://www.
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The manuscript should be written in IMRAD format
(Introduction, Methodology, Results and Discussion,
Conclusion).

Organize and prepare the manuscript to include the
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INTRODUCTION. The Introduction should refer only
to the most pertinent past publications and should
not be an extensive review of the literature. Include
a brief background, the research question and/or
rationale, objectives/purposes of the study, and major
hypothesis to be tested if any.

METHODOLOGY. Methods should be written with
sufficient detail to permit others to duplicate the work.
Study Design: State the study design using a phrase
such as randomized or nonrandomized clinical trial,
case-control study, cross-sectional study, cohort study,
case series, case report, systematic review, meta-
analysis, review, experimental study, or historical
manuscript; Setting: (e.g. multicenter, institutional,
clinical practice); Participants, Patients, or Study
Population: Number of patients, selection procedures,
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inclusion/exclusion criteria, randomization procedure
and masking; Intervention or observation procedure(s);
Main and secondary outcome measure(s); Data and
statistical analyses, to include what software was used
for the computations. For original articles, statements
regarding adherence to the Declaration of Helsinki,
approval by the Institutional Review Board (IRB)/
Ethics Committee, and a description of the informed
consent process should be included.

RESULTS. Results must be concise. Provide
demographic data of the study population. Describe
outcomes and measurements in an objective
sequence with minimum discussion. Data should be
accompanied by confidence intervals (usually at the
95% interval) and exact p-values or other indications
of statistical significance.

DISCUSSION. The discussion should be restricted
to the significant findings presented. Avoid excessive
generalization and undue speculation. Elucidate on
(but do not reiterate) the results, provide responses to
other and contradictory literature, identify limitations or
qualifications of the study, and state the conclusions
that are directly supported by the data. Give equal
emphasis to positive and negative findings, whether
and what additional study is required, and conclude
with the clinical applications or implications supported
by the study.

CONCLUSIONY/S. The conclusion(s) is/are should be
directly supported by the results. Authors should avoid
making statements on economic benefits and costs
unless their manuscript includes economic data and
analyses.

Cite only published studies as references.
Quote from the entire study, not the abstract.

Authors may acknowledge “unpublished data” or
submitted articles within parentheses in the text.

Reference to a “personal communication” within paren-
theses in the text must be accompanied by a signed
permission letter from the individual being cited.

Abbreviations

Restrict abbreviations to those that are widely used and
understood. Avoid abbreviations that have meaning
only in the context of your specific manuscript. All
abbreviations should be spelled out once (the first
time they are mentioned in the text) followed by the
abbreviation enclosed in parentheses.

Measurements

All measurements and weights should be expressed
in Sl units.
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Each final figure should be submitted as individual
Joint Photographic Experts Group (JPEG), Portable
Network Graphics (PNG), or Tag Image File Format
(TIFF) files with appropriate labels (figure number, title).

Submit the original, raw, and unedited files in the
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or shapes.
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least 600 dpi.

Graphs may be submitted in “PowerPoint” or “Excel”
format. Text in figures must not be smaller than
10 points when finally reproduced in the Journal.
Illustrations must be professionally rendered with
appropriate labels. Raw data may be requested by
the Editorial Board for verification of computations.

Each figure must be numbered consecutively in Arabic
numerals by order of citation in the text.

Each should have a brief explanatory legend. Legends
must identify all symbols or letters that appear on the
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Any figure that has been published elsewhere or
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original source. A copy of the release to publish the
figure signed by the copyright holder must also be
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included.

Appendix
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members of a study group, or explain complex
formulas or information. In studies involving a study
group, the writing group authors should be listed
along with the group name on the title page. Other
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__Datasets are not publicly available as participants
did not provide written consent for their data to be
shared.
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ARTICLE TYPES

Editorials
No abstract or keywords are necessary.

Letters to the Editor
No abstract or keywords are necessary. A Letter
to the Editor must not exceed 500 words.

Feature Articles

The abstract should contain no more than 300
words in an unstructured format. A manuscript for
feature articles should have 6000 words (including
tables, figures, illustrations and references).

Review Articles

The abstract should contain no more than 500
words with a structured format consisting of the
objective/s, methodology, results and conclusion.
A manuscript for reviews should have 4000
words (including tables, figures, illustrations and
references).

Original Articles

The abstract should contain no more than 500
words with a structured format consisting of the
objective/s, methodology, results and conclusion.
A manuscript for original articles should have
6000 words (including tables, figures, illustrations
and references).

Case Reports

The abstract should contain no more than 250
words in an unstructured format. A manuscript for
case reports should have 3000 words (including
tables, figures, illustrations and references).

Brief Communications

These are short reports intended to either extend
or expound on previously published research
OR present new and significant findings that
may have a major impact on current practice. If
the former, authors must acknowledge and cite
the research which they are building upon. A
manuscript for brief communications should have
1500 words (including tables, figures, illustrations
and references).

Special Announcements

These may include upcoming conventions,
seminars or conferences relevant to
orthopaedics. The Editors shall deliberate and
decide on acceptance and publication of special
announcements. Please coordinate with the
Editorial Coordinator for any request for special
announcements.
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of Orthopaedics are guided by the International
Committee of Medical Journal Editors (ICMJE)
“Recommendations for the Conduct, Reporting,
Editing, and Publication of Scholarly Work in
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and international practitioners, clinicians, and other
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submissions from consultants, fellows, residents, and
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rest of the world as long as these are within scope and
relevant to the practice. Non-members of the Associa-
tion may submit scientific manuscripts to the journal.

EDITORIAL PROCESS

Submissions that have passed initial check for
general manuscript requirements shall be screened
by the Editor if these shall proceed to peer review. The
Philippine Journal of Orthopaedics implements a
double-blind peer review policy, after which the Editor-
in-Chief shall make the final decision on articles to be
published. Additional reviews by subject matter experts
and other relevant disciplines (such as imaging,
diagnostics, and statistics) may also be invited.

For manuscripts that undergo peer review, authors
can expect an initial decision within sixty (60) days
or less. When the final decision will take longer,
the Editorial Coordinator shall update the authors.
Editorial decisions may be one of the following: (1)
Acceptance without further revision, (2) Acceptance
with minor revisions required, (3) Acceptance with
major revisions required, or (4) Manuscript rejection.

All accepted manuscripts are subject to formatting
and edits to conform with the journal’s style guide and
branding.

EDITORIAL INDEPENDENCE

The Editorial Board of the Philippine Journal of
Orthopaedics is responsible for all editorial decisions
on the journal’s scientific content. Its editorial
decisions are independent of financial, commercial,
and other competing interests, and shall be based
on: (1) scientific rigor, and (2) internationally accepted
scholarly publication standards

PUBLICATION FREQUENCY
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OPEN ACCESS POLICY

The Philippine Journal of Orthopaedics believes in
making scientific data available and accessible to all.
It is 100% open access and shall not charge author
processing fees, or other fees for subscribing and
downloading of its contents.

COPYRIGHT AND CREATIVE COMMONS LICENSE

The authors shall keep copyright and intellectual
rights for the journal article published and shall
grant publishing rights to the journal through a
Creative Commons License. The Philippine Journal
of Orthopaedics is licensed under a Creative
Commons Attribution 4.0 International license
(CC BY 4.0) which allows sharing, copying, and
redistributing the material in any medium or format,
under strict terms of giving appropriate credit to the
authors and this journal.

PUBLICATION ETHICS
Editor and reviewer obligations

All editors and reviewers are bound by confidentiality
and non-disclosure of all manuscripts undergoing
review and deliberation, and are also obliged to
declare any conflicts of interest with any of the
authors, companies, or institutions associated with the
submitted manuscripts, in order to keep the editorial

74 https://philjorthopaedics.org | Vol. 40 No. 3 November 2025



Editorial Policies

process objective and unbiased. If there are conflicts
of interest, the editors and/or reviewers should excuse
themselves from the editorial process. The Editorial
Board shall be guided accordingly by the Committee
on Publication Ethics (COPE) guidelines when
dealing with publication ethics and malpractice issues.

Author obligations

All authors shall be required to accomplish and submit
the Philippine Journal of Orthopaedics Author Form
which includes certification of fulfillment of authorship
criteria for all authors listed, transfer of copyright,
and declaration of conformity to ethical standards for
experiments on human/animal subjects and approval
by the appropriate ethics committee. For case reports/
case series, the authors shall submit the written/
informed consent for publication from the involved
patient/subject. In case the involved subject/s and/
or relative/guardian can no longer be contacted after
all means have been undertaken by the author, the
author should state so in his declaration.

All authors should ensure that they have written and
submitted original work. When the authors use or
reference other materials, sources should be cited
appropriately following the journal’s instructions.
Authors should not submit the same manuscript con-
currently to more than one journal. Plagiarized works
and duplicate submissions shall be promptly rejected.

All contents in the manuscript, such as photographs,
images, figures, diagrams, tables, or other proprietary
items that are not owned or co-created by the authors
shall be declared to be in the public domain/open
access. Otherwise, authors should secure from
the owner of the content a written permission to
use and publish them in the Philippine Journal of
Orthopaedics.

WITHDRAWAL OF SUBMISSIONS

Submitted manuscripts may be withdrawn by the
author at any time prior to publication but only upon the
formal written request of the author addressed to the
Editor-in-Chief stating the reason for the withdrawal.

RETRACTIONS

Retraction is obligatory in two (2) instances: (1) when
there is a need to correct critical scientific or technical
errors in the original published article; and (2) when
there are violations of publication ethics, such as
multiple submissions, plagiarism, falsification of data,
which are detected after publication. Critical errors
refer to those which invalidate the article’s results and
conclusions.

A Retraction Notice signed by all authors shall be
published in the subsequent issue. The article shall
remain in the database and published issue but a
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notation shall be conspicuously placed indicating
that the article has been retracted. Each page of the
retracted article shall be edited to bear the watermark:
“RETRACTED” and replace the original version
uploaded in the online platform.

CORRECTIONS

Errors that do not change or invalidate the article’s
results and conclusions (spelling, labeling, numbering,
formatting) shall undergo correction. If there are items
for correction in a published manuscript, the authors
shall submit a formal letter to the Philippine Journal
of Orthopaedics.

A Correction notice/Erratum shall be published in
the subsequent issue of the journal. The notice shall
include details of the changes from the original version
and the dates on which the changes were made. All
prior versions of the article shall be archived by the
Philippine Journal of Orthopaedics with a notation
that there is a corrected version. All citations shall
be ascribed to the corrected version.

APPEALS, COMPLAINTS AND DISPUTES

All appeals, complaints or disputes regarding editorial
decisions should be communicated formally to the
Editor-in-Chief. The editorial board shall be guided
accordingly by the ICMJE as well as guidelines set
forth by the Committee on Publication Ethics in
dealing with these issues.

DISCLAIMERS

All statements and opinions expressed in the
articles and communications herein are those of the
author/s and not necessarily those of the editor/s
or the publisher. The editors of Philippine Journal
of Orthopaedics and the Philippine Orthopaedic
Association assume no responsibility for any injury
and/or damage to persons or property arising from
use or operation of any methodologies, commodities,
diagnostics, or medical products cited or discussed in
any article published.

ADVERTISEMENTS AND PROMOTIONS

The Philippine Journal of Orthopaedics shall accept
advertisements and promotions for a standardized
fee to support its operations. It reserves the right to
approve or decline for publication all advertisements
submitted, to modify advertisements submitted to
bring them in conformity with the journal's style, to
conspicuously place the term "Advertisement" on the
submitted material, and to update its advertisement
rates at any time. All payment should be made within
thirty (30) days on the date of invoice to the Philippine
Orthopaedic Association. All advertising inquiries
may be addressed to: The Editor-in-Chief, Philippine
Journal of Orthopaedics.
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ARTIFICIAL INTELLIGENCE (Al)-GENERATED
CONTENT POLICY

Authors must disclose any use of generative
artificial intelligence (Al) and Al-assisted tools in all
submissions to the Philippine Journal of Orthopaedics
(PJO). This disclosure should be included in both the
cover letter and the manuscript, clearly detailing how
Al/Al-assisted technologies were applied.

Authors are responsible for carefully reviewing,
editing, and finalizing any content produced with
these technologies, ensuring that all quoted material
is properly attributed, with full citations.

1. Use of Al for Data Collection, Analysis, or Figure
Creation

Any use of Al/Al-assisted technologies for data
collection, analysis, or figure creation should be
thoroughly described in the Methodology section of
the manuscript.

2. Use of Al for Manuscript Preparation

A statement acknowledging the use of Al/Al-assisted
technologies must be included in the Acknowledgments
section.

IMPLEMENTATION OF THE POLICY
Author Declaration

Authors are required to explicitly declare the use of
Al tools in their research and manuscript preparation
process. This declaration must be made transparently
within the designated Author Form provided during
submission.

Editorial Policies

Disclosure in Cover Letter

In the cover letter accompanying the manuscript,
authors must disclose whether Al tools were utilized
at any stage. This disclosure should briefly outline the
specific Al tools used and their purpose.

Detailed Description or Acknowledgment in
Manuscript

If Al was used for data collection, analysis, or figure
creation, the methodology section of the manuscript
must provide a detailed description of how Al tools
were employed in these processes. This description
should include the specific Al tools used, the purpose
for which they were used, and any relevant parameters
or settings.

If Al was used solely for manuscript preparation
(e.g., grammar checking, language editing), a clear
acknowledgment of the use of Al should be included
in a dedicated “Acknowledgments” section or as a
footnote. This acknowledgment should specify the Al
tools used for manuscript preparation.

Sample statement:

Acknowledgments
The author(s) utilized [NAME OF TOOL/SERVICE]
to [OBJECTIVE OF USING Al/AI-ASSISTED TECH-
NOLOGY] and have overseen, reviewed, edited, and
finalized the content.
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COVER LETTER

(Date)
TO: The Editor-in-Chief
Philippine Journal of Orthopaedics
Subject: SUBMISSION OF MANUSCRIPT FOR PUBLICATION

We intend to publish the manuscript/, entitled *

,” under the Section

[Original article, Review Article, Feature Article, Brief Report, Case Report, Images in Orthopaedics, Letter-to-
the-Editor] in the Philippine Journal of Orthopaedics.

On behalf of all the authors, | shall act as the corresponding author with the journal from this point onward.
Attached herewith is the completely accomplished Author Form.

Furthermore, we respectfully suggest the following reviewer(s) for our manuscript.

Name and Salutation Institutional

(e.g., Prof., Dr., etc) Position/Designation Affiliation Email address

Sincerely,

(Name)

Corresponding Author

(Institutional Postal Mailing Address)
(Institutional Telephone/Fax Number)
(Work Email)
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AUTHOR FORM

For submissions to the Philippine Journal of Orthopaedics to be accepted, all authors must read and
completely accomplish this Author Form consisting of: (1) the Authorship Certification, (2) the Author
Declaration, (3) the Statement of Copyright Transfer, and (4) the Statement of Disclosure of Conflicts of
Interest. The completely accomplished Author Form shall be scanned and submitted along with the
manuscript. No manuscript shall be received without the Author Form.

COMPLETE TITLE OF MANUSCRIPT

AUTHORSHIP CERTIFICATION

In consideration of our submission to the Philippine Journal of Orthopaedics, all of the undersigned
author(s) hereby certify, that we have fulfiled the ICMJE Authorship criteria: (1) active and sufficient
participation in the conception or design of the work, the acquisition, analysis and interpretation of data for
the work; AND (2)drafting the work, revising it critically for important intellectual content; AND (3)
responsibility for the final approval of the version to be published; AND (4) accountability for all aspects of
the work in ensuring that questions related to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

AUTHOR DECLARATIONS

The undersigned author(s) of the manuscript hereby declare:
[] That the submitted manuscript represents original, exclusive and unpublished material.
[] Thatitis NOT under simultaneous consideration for publication elsewhere until a final editorial decision

[1 That the study on which the manuscript is based had conformed to ethical standards and/or had been
approved by the appropriate institutional ethics committee

[ That the article had written/informed consent for publication from involved subjects (for case report/series
only) and that in case the involved subject/s can no longer be contacted (i.e., retrospective studies, no
contact information, et cetera), all means have been undertaken by the author(s) to obtain the consent.

[] That all contents, such as photographs, images, figures, diagrams, tables, or other proprietary items that are
not owned or co-created by the authors are either in the public domain/open access, or the owner of the
content has provided written permission to use and publish them in the Philippine Journal of Orthopaedics.

[] That we shall be transparent in the use of generative artificial Intelligence (Al) in the data collection,
analysis, figure creation, and/or preparation of the manuscript.

AUTHOR PUBLISHING AGREEMENT]

The undersigned author(s) shall retain ownership of Copyright and intellectual rights for the journal article
published in the Philippine Journal of Orthopaedics AND grants publishing rights to the journal through
Creative Commons License CC-BY-4.0 which shall allow others to reuse the article in whole or in part for any
purpose, for free, even for commercial purposes, so long as the author and the journal are properly cited
(https://creativecommons.org/licenses/by/4.0/).

[ 1 We agree to this Publishing Agreement.
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AUTHOR CONTRIBUTION DISCLOSURE

(Place an “x” mark where an author made the contribution). Adapted from Contributor Roles Taxonomy
[CRediT] developed by the Consortia for Advancing Standards in Research Administration Information
(CASRAI). An extra form may be used if needed.

Specific Contributor role

Author 1
Author 2
Author 3
Author 4
Author 5
Author 6
Author 7
Author 8
Author 9
Author 10

Conceptualization
Ideas; formulation or evolution of overarching research goals and aims.

Methodology
Development or design of methodology; creation of models

Software
Programming, software development; designing computer programs;

implementation of the computer code and supporting algorithms; testing of
existing code components

Validation
Verification, whether as a part of the activity or separate, of the overall
replication/reproducibility of results/experiments and other research outputs

Formal analysis

Application of statistical, mathematical, computational, or other formal techniques
to analyze or synthesize study data

Investigation

Conducting a research and investigation process, specifically performing the
experiments, or data/evidence collection

Resources
Provision of study materials, reagents, materials, patients, laboratory samples,
animals, instrumentation, computing resources, or other analysis tools

Data Curation

Management activities to annotate (produce metadata), scrub data and
maintain research data (including software code, where it is necessary for
interpreting the data itself) for initial use and later reuse

Writing — original draft preparation
Creation and/or presentation of the published work, specifically writing the initial
draft (including substantive translation)

Writing — review and editing

Preparation, creation and/or presentation of the published work by those from
the original research group, specifically critical review, commentary or revision —
including pre- or post-publication stages

Visualization

Preparation, creation and/or presentation of the published work, specifically
visualization/data presentation

Supervision
Oversight and leadership responsibility for research activity planning and
execution, including mentorship external to the core team

Project administration

Management and coordination responsibility for research activity planning and
execution

Funding acquisition
Acquisition of financial support for the project leading to this publication
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AUTHOR DISCLOSURE OF CONFLICTS OF INTEREST|

In the spirit of transparency, the Philippine Journal of Orthopaedics requires all authors to make a full
disclosure of potential conflict of interest. This includes but is not limited to: ownership, employment, research
support (including provision of equipment or materials), involvement as speaker, consultant, or any other
financial relationship or arrangement with manufacturers, companies or suppliers. Such disclosure will
indicate whether the person and/or his/her immediate family has any financial relationship with pharmaceutical
companies, medical equipment manufacturers, biomedical device manufacturers, or any companies with
significant involvement in the field of health care. Place all disclosures in the table below. An extra form may
be used if needed.

Manufacturer/ Supplier/

Author Name Relationship Company/ Organization

NOTE: Use additional lines as necessary. All disclosures shall remain confidential during the review
process. If there are no conflicts of interest to disclose, the author(s) should proceed to the
declaration below.

[ The undersigned author(s) of the manuscript do not have any conflicts of interest to disclose.

Author Name Date

No. (Last name, First Name, Middle Name, Suffix) Signature (mm/dd/yy)

NOTE: Use additional lines as necessary.
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INFORMED CONSENT FORM FOR PUBLICATION OF
CASE REPORTS/CASE SERIES

It is the commitment of the Philippine Journal of Orthopaedics to ensure that patient rights to confidentiality
and privacy are observed as part of its ethical publication practices. For case reports and case series to be
accepted by the Philippine Journal of Orthopaedics, the author/s must document that patients or patients’
legal guardian/relative have provided informed consent to publish information about them in the journal. The
completely accomplished Informed Consent Form shall be scanned and submitted along with the manuscript.
No case report and image shall be received without the form.

Subject matter of photograph or article (brief description):

(The Subject matter of the photograph or article is hereafter termed as the “INFORMATION.”)

Complete title of article:

Consent:

l, , give my consent for this information
[please insert your full name]

about MYSELF/MY CHILD OR WARD/MY RELATIVE relating to the subject matter above to

[please encircle correct description]
appear in the Philippine Journal of Orthopaedics subject to its publication policies and

ethical standards.

In addition, | thoroughly understand the following:

e The Information will be published in the Philippine Journal of Orthopaedics without
my name. It is the obligation of the journal’s editors to make all attempts to ensure my
anonymity and privacy.

e The Philippine Journal of Orthopaedics shall not allow the Information to be used out
of context (i.e., to accompany an entirely different article, topic, or material) or for
advertising or promotions.

¢ | can withdraw my consent at any time before publication.

Signed: Date:

[signature over complete name]

Witness:
Signed: Date:

[signature over complete name]
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