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Background. Humanitarian surgical organizations consider both quantity of patients receiving care and quality of the care provided
as a measure of success. However, organizational eﬃcacy is oen judged by the percent of resources spent towards direct
intervention/surgery, which may discourage investment in an outcomes monitoring system. Operation Smile’s established Global
Standards of Care mandate minimum patient followup and quality of care. Purpose. To determine whether investment of resources
in an outcomes monitoring system is necessary and eﬀectively measures success. Methods. is paper analyzes the quantity and
completeness of data collected over the past four years and compares it against changes in personnel and resources assigned to the
program. Operation Smile began investing in multiple resources to obtain the missing data necessary to potentially implement a
global Surgical Outcomes Auditing System. Existing personnel resources were restructured to focus on postoperative program
implementation, data acquisition and compilation, and training materials used to educate local foundation and international
employees. Results. An increase in the number of postoperative forms and amount of data being submitted to headquarters
occurred. Conclusions. Humanitarian surgical organizations would bene�t from investment in a surgical outcomes monitoring
system in order to demonstrate success and to ameliorate quality of care.

1. Introduction
A strong argument can be made that the success of
humanitarian surgical organizations must consider both
quantity of patients receiving care and the quality of the care
provided. However, the eﬃcacy of a nonpro�t organization is
oen judged by asking what percentage of an organization’s
resources is spent towards direct intervention; in this case,
the percentage that goes directly towards providing surgery.
Such scrutiny might discourage humanitarian organizations
from investing in adequate review of their outcomes, to the
detriment of the patients being served. In order for surgical
outcomes to be eﬀectively monitored for both patient
followup and measuring success, adequate resources need to
be allotted towards the establishment of eﬀective systems.
Operation Smile, an international medical nonpro�t
providing free surgical care for children with cles, is striving
towards measuring its success both by the quantity and
quality of care it provides. In 2006, Operation Smile and
representatives from its global medical community established the Global Standards of Care, mandating minimum
requirements of practice across 14 aspects of care for cle

lip and cle palate patients. Global Standard 12, titled
“Minimum Patient Follow-Up,” states the following:
Eﬀective post-operative care is essential for a good
surgical result and eﬀective planning for further
treatment. Post-Operative care requires good documentation and extensive education of parents
and clinicians to be eﬀective. Post-Operative care
from an Operation Smile organized team should
review patients at the following intervals:
12.1 One week post-surgery (4–7 days post-op).
e goal is to recognize and manage immediate
surgical complications.
12.2 Six months–1 year. Team evaluation for
documenting outcomes of surgeries and planning
for future treatment [1].
is global standard established Operation Smile’s commitment to evaluate its success, not just by the number of
surgeries provided, but the quality of care. A preliminary
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Surgical Auditing System was pilot tested in 2008 to determine the eﬀectiveness of evaluating the surgical outcomes of
patients [2]. However, In order to implement a large-scale
Surgical Outcomes Auditing System, Operation Smile has
found that investing in the collection of postoperative data
is imperative.

2. Measuring Successful Outcomes
Successful outcomes are oen measured by the quantity of
services provided to patients. However, the quality of the
surgical outcomes should play an equal role in measuring
the success of surgery. Good outcomes of primary surgeries
reduce the cost spent on secondary revisions as well as
ancillary services and procedures. In order to measure success
in this manner, a method for evaluating surgical outcomes
within a short and a long time frame would be necessary [3].
e widely accepted goal of cle care is to return patients
to a “normal” life with little to no handicaps associated with
cle lip and/or palate, or the surgical repair. However, measuring this success is oen considered complex as it requires
the consideration of numerous factors such as velopharyngeal function �speech� palate integrity ��stulas�, nasolabial
appearance, hearing capabilities, dentoskeletal development,
quality of life, and the psychosocial adjustment of the patient.
Final assessment of surgical outcomes in the areas of hearing,
speech, and skeletal growth require a decent amount of time
to pass aer surgery. However, nasolabial appearance, facial
symmetry, and �stula occurrence have been shown to be
eﬀective early measures of surgical outcomes [4–7].

3. Background
International humanitarian organizations implement a wide
variety of medical mission models. Operation Smile’s unique
method of utilizing medical missions to build local sustainability has enabled the organization to move from having
a mere presence in a country to establishing local foundations and support. ere are two main mission methods
implemented by Operation Smile. International missions are
comprised of team members with at least 50% of volunteers from outside the country in which the mission is
occurring and usually lasts 7–10 days, two days of screening,
�ve surgical days, and three days for unpacking and packing of cargo. International missions can take place in both
countries that do not have local foundations and countries
that do have local foundations. Local missions are comprised of at least 50% local volunteers, volunteers from
within the country the mission is occurring. Local missions
can last for any length of time, usually between 3 and 10
days and are generally held in countries that have local
foundations, which are independently run in-country Operation Smile organization that have the support of Operation
Smile International. Occasionally, large unique international
missions are implemented for unique projects such as the
“World Journey of Smiles,” which took place in 2007. e
World Journey of Smiles was a culmination event for the
organization’s 25th Anniversary in which a large international mission was implemented.
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During Operation Smiles’ “World Journey of Smiles” in
2007, a Surgical Outcomes Auditing System, using digital
photography as media, was developed and pilot tested. Four
thousand one hundred patients were operated on in 40
diﬀerent sites, in 25 diﬀerent countries over 10 days. During
these missions, high-quality images were taken for each
patient preoperatively and postoperatively. Postoperative
evaluations were held one week aer the mission and local
foundations were encouraged to schedule six-month and
one-year postoperative evaluations for patients. During these
postoperative evaluations both standardized images as well as
post-operative assessment data collected from PostOperative
Exam Forms were collected. is data was then returned to
Operation Smile Headquarters where six-month and oneyear images were matched with patients’ preoperative and
immediate postoperative images. Standardized angles of the
frontal and basal views as well as images of the hard and so
palates were cropped to protect patients’ identities, focusing
the reviewer on the surgical area, and to eliminate potential
bias of the reviewer [8].
Aer compiling this data and deidentifying patient and
surgeon information, the evaluations were sent to unbiased
members of the International Outcomes Evaluation Council,
a group of trained surgical evaluators, and utilizing a qualitative assessment system a surgical evaluation was completed
for each procedure provided [2]. Figure 1 shows the �nal
evaluations that were returned to surgeons in a con�dential
manner. e Regional Medical Oﬃcer, who provides medical
oversight and leadership for any medical programs within
their particular region, and the Medical Director, who is the
medical leader for their particular foundation, also received
these evaluations to spur further discussion of outcomes.
During the pilot test of the Surgical Outcomes Auditing
System, a series of challenges were identi�ed that needed to
be overcome. e �rst and foremost was the need to socialize
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the concept of auditing the results of surgical procedures and
the impact it would have on the mission process. It has taken
time and the constant education of medical team members to
understand new procedures.
Aer addressing the challenges associated with the capturing of images, the next challenge to overcome was the
quality of the photographic data. At the onset, untrained
photographers were being used to collect patient images.
With little training in the appropriate image capturing techniques and a thorough understanding of the angles needed,
the quality of data obtained was of unusable quality.
Once the challenges of acceptance of auditing surgical
outcomes and the need for quality trained patient imaging
technicians to capture quality standardized images were
overcome, the next challenge to overcome was obtaining and
analyzing data collected during missions and during postoperative examinations.

4. Method
Aer the world Journey of Smiles completed in 2007, the
postoperative program began to be regularly implemented.
Unfortunately, not all of the data from missions were being
returned to headquarters. Figure 2 shows the reported number of patients returning for postoperative examinations in
comparison with the data returned to headquarters for these
patients.
Recognizing the discrepancy between the number of
patients attending post-op and the amount of data received,
Operation Smile began investing in multiple resources to
obtain the missing data necessary to potentially implement
a global Surgical Outcomes Auditing System. Existing personnel resources were restructured to focus on post-op program implementation and data acquisition and compilation.
Employees responsible for collecting form data and patient
image data went from being members of separate teams
within diﬀerent departments to being on the same team
within the same department. is enabled team members to

more eﬀectively identify which missions were missing data
and initiate the process for obtaining that data.
As part of this restructuring, personnel began increasing
the amount of direct contact with local foundations by phone
and e-mail to request the submission of postoperative forms
and patient images that had not been submitted to headquarters. Training materials used by these team members
to educate local foundation employees and international
employees were reorganized to focus more on how to implement properly the postoperative program and to submit data
rather than concentrating on how the Surgical Outcomes
Auditing System would work.
Complete data sets, including both patient images and
postoperative information, were also not being received from
countries in which more local missions were occurring. An
Outcome Data Coordinator role was developed to increase
the quality and quantity of data return from countries that
implemented more locally run missions. Outcomes Data
Coordinators became responsible for training local volunteers in the image and form collections process as well as
being responsible for collecting, compiling, and submitting
this data to headquarters.
Foreseeing the need to compile the incoming postoperative data and patient images with minimal employee
resources, a data entry intern program was established to deal
with data compilation. An internship description was created
and posted on the headquarters career website. Applicants
with interests in medical, nonpro�t, or data entry experience
were considered and accepted for positions.
To address the increase in one-week postoperative data
and the reporting of early complications such as infection
and dehiscence, an Early Outcomes Monitoring System was
established to identify surgeons with outlying complication
rates. Figure 3 shows an anterior �stula aer a cle palate
repair. In the immediate postoperative picture, we can see
the presence of a �stula, which was a result of the surgical
technique as oral �aps were not designed to achieve complete
closure of the anterior palate. Because pictures are taken
immediately aer surgery, it is oen possible to identify
the cause of the complication as we can see in Figure 3.
ese images make it easier to address the complication
sooner.
Recognizing that such complications could be detected
earlier, surgical information and postoperative data were
combined in an Access database comprised of over 12,000
surgeries with data from the one-week postoperative evaluations of patients operated on by over 400 surgeons. is
database enables Operation Smile to monitor the more
immediate postoperative complications by surgeon, mission
site, and country. While no acceptable complication rate
should ever exist, a high variation of complication rates has
been reported from other organizations and studies, between
0% and 33% [9–13].
Operation Smile uses these rates as markers to identify
surgeons who have outlying complications rates both high
and low. When a surgeon is identi�ed as having an outlying complication rate, one that does not fall within the
aforementioned range, Operation Smile’s Surgical Council
receives a report for this surgeon. e report contains
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information on the cases identi�ed as having complication
along with all of the outcomes evaluations on �le for the surgeon. is complete report and their surgical cases are then
reviewed. e goal is to review and to help in the education
of these surgeons, pairing them with mentors and working to
enhance their skills.

5. Results
Aer making direct requests of foundations for speci�c missing data, an increase in the number of postoperative forms
as well as images submitted to headquarters was demonstrated, as seen in Figure 4.
Figure 5, demonstrates the increase in complete data sets
submitted to Operation Smile headquarters for both local and
international missions by Outcomes Data Coordinators.
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As the amount of data being submitted to headquarters
increased, the capacity to compile that data was reaching its
threshold. Figure 6 shows that by increasing the number of
interns more data could be compiled.

6. Discussion
Good surgical outcomes are part of Operation Smile’s commitment to the patients receiving surgery during its medical
missions and at its cle care centers. In order to meet this
commitment and continue to address the surgical needs
of children with cle lip and palate, implementation of a
Surgical Outcomes Auditing System has been initiated. Many
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challenges have played a role in the development and implementation of a global Surgical Outcomes Auditing System,
the most impactful of these challenges has been obtaining
the necessary data. Recognizing this need, Operation Smile
invested in resources to collect and compile the data needed
for these evaluations. rough the restructuring and reorganizing of existing personnel, a more cohesive understanding
of the speci�c data needed was gained. is understanding
facilitated the direct request of missing postoperative forms
and patient images. Figure 2 shows that the investment in
personnel resources resulted in an increase of both postoperative data and patient images being returned to headquarters.
Initial data collected was primarily images. Restructuring
allowed for more focus on collecting missing data from
speci�c missions. is focus brought an increase in the
number of postoperative forms submitted to headquarters.
Adding a third employee allowed for more direct contact with
local foundations and the ability to request more images as
well as postoperative forms, resulting in a further increase in
data submitted.
Another area of focus was on the three countries where
high-volume of surgeries were being provided but no data
was being received. Aer the establishment of the Outcomes
Data Coordinator position in these three target countries, the
percentage of not only data, but complete data sets comprised
of patient images and patient information, increased drastically. Countries 2 and 3 increased the amount of international
data submitted from less than 50% to 100% and Countries 1
and 3 increased submitted local mission data to 100%.
Creating a data entry internship program preemptively
addressed the challenge of insuﬃcient personnel resources
to compile the increase of complete data being submitted
to headquarters. As more data arrived due to direct contact
and the implementation of the Outcomes Data Coordinator
role, more personnel power was needed to compile data into
the evaluation templates. Figure 5 demonstrates that as the
number of interns doubled so did the amount of compiled
evaluations.

Operation Smile�s investment in resources signi�cantly
increased both the amount of data received and the data
compiled from both local and international missions. As
local foundations become more and more accustomed to
the implementation of the postoperative program as well as
the submission of data to headquarters, the more realistic
the implementation of a Global Surgical Outcomes Auditing
System becomes. However, if Operation Smile is to be
successful in obtaining its goal to return patients to a normal
life, it cannot limit itself to simply evaluating the visual
outcomes of the surgeries they perform.
Visual outcomes are only some aspects of evaluation that
can be used to measure the success of surgical procedures.
Speech evaluations can provide further insight into the
success of surgeries provided. A perceptual evaluation system
has attempted to be implemented in Spanish speaking countries, but the ma�or obstacle is de�ning what parameters need
to be evaluated and how these parameters can be evaluated in
order to achieve a good interobserver reliability [14]. Form
and functionality is a large portion of returning patients to a
“normal life” but it is also very important to determine how
well patients are reintegrated into their communities and
how they are managing these psychosocial changes.
As Operation Smile moves forward in the development
and implementation of a Global Surgical Auditing System,
many other outcomes areas can and should still be measured.
With its ever growing global impact through the increasing
number of surgeries provided annually, Operation Smile is
leading the way in working to ensure that the surgeries they
provide are of the best quality.
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At the time of writing this paper K. Trost and R. Ayala were
employees of Operation Smile and L. Bermudez was a paid
consultant.

References
[1] Operation Smile, “Global standards of care,” Operation Smile
Inc., 2010, http://www.operationsmile.org/our_work/globalstandards-of-care/14-global-standards-of-care.html.
[2] L. Bermudez, V. Carter, W. Magee, R. Sherman, and R. Ayala,
“Surgical outcomes auditing systems in humanitarian organizations,” World Journal of Surgery, vol. 34, no. 3, pp. 403–410,
2010.
[3] L. Bermudez and A. K. Lizarraga, “Operation smile: How to
measure its success,” Annals of Plastic Surgery, vol. 67, no. 3, pp.
205–208, 2012.
[4] V. Brattström, K. Mølsted, B. Prahl-Andersen, G. Semb, and W.
C. Shaw, “e Eurocle study: intercenter study of treatment
outcome in patients with complete cle lip and palate. Part
2: craniofacial form and nasolabial appearance,” Cle PalateCraniofacial Journal, vol. 42, no. 1, pp. 69–77, 2005.
[5] B. A. Coghlan, B. Matthews, and R. W. Pigott, “A computerbased method of measuring facial asymmetry. Results from an
assessment of the repair of cle lip deformities,” British Journal
of Plastic Surgery, vol. 40, no. 4, pp. 371–376, 1987.

6
[6] S. Kyrkanides, R. Bellohusen, and J. D. Subtelny, “Asymmetries
of the upper lip and nose in noncle and postsurgical unilateral
cle lip and palate individuals,” Cle Palate-Craniofacial Journal, vol. 33, no. 4, pp. 306–311, 1996.
[7] K. J. Feragen, G. Semb, and S. Magnussen, “Asymmetry of le
versus right unilateral cle impairments: an experimental study
of face perception,” Cle Palate-Craniofacial Journal, vol. 36, no.
6, pp. 527–532, 1999.
[8] C. Asher-McDade, C. Roberts, W. C. Shaw, and C. Gallager,
“Development of a method for rating nasolabial appearance
in patients with cles of the lip and palate,” Cle PalateCraniofacial Journal, vol. 28, pp. 385–390, 1991.
[9] A. G. A. Assunção, M. A. F. Pinto, S. P. de Barros Almeida Peres,
and M. T. Cazal Tristão, “Immediate postoperative evaluation of the surgical wound and nutritional evolution aer
cheiloplasty,” Cle Palate-Craniofacial Journal, vol. 42, no. 4, pp.
434–438, 2005.
[10] S. R. Cohen, J. Kalinowski, D. LaRossa, and P. Randall, “Cle
palate �stulas: a multivariate statistical analysis of prevalence,
etiology, and surgical management,” Plastic and Reconstructive
Surgery, vol. 87, no. 6, pp. 1041–1047, 1991.
[11] A. R. Muzaﬀar, H. S. Byrd, R. J. Rohrich et al., “Incidence of cle
palate �stula: an institutional experience with two-stage palatal
repair,” Plastic and Reconstructive Surgery, vol. 108, no. 6, pp.
1515–1518, 2001.
[12] R. E. Emory, R. P. Clay, U. Bite, and L. T. Jackson, “Fistula
formation and repair aer palatal closure: an institutional
perspective,” Plastic and Reconstructive Surgery, vol. 99, no. 6,
pp. 1535–1538, 1997.
[13] R. A. Hopper, C. Lewis, R. Umbdenstock, M. M. Garrison,
and J. R. Starr, “Discharge practices, readmission, and serious
medical complications following primary cle lip repair in 23
U.S. children’s hospitals,” Plastic and Reconstructive Surgery,
vol. 123, no. 5, pp. 1553–1559, 2009.
[14] M. Cleves, M. Hanayama, M. C. Tavera et al., “Reliability of the
perceptual evaluation of MP3 speech samples,” in Proceedings
of the 11th International Congress on Cle Lip and Palate and
Related Craniofacial Anomalies, Fortaleza, Brazil, 2009.

Plastic Surgery International

Journal of

Obesity

Gastroenterology
Research and Practice
Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2013

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2013

The Scientific
World Journal
Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2013

Journal of

Diabetes Research
Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2013

Endocrinology

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2013

BioMed Research
International

Hindawi Publishing Corporation
http://www.hindawi.com

ISRN
AIDS
Hindawi Publishing Corporation
http://www.hindawi.com

MEDIATORS
of

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2013

ISRN
Biomarkers
Volume 2013

Volume 2013

INFLAMMATION

Computational and
Mathematical Methods
in Medicine

Oxidative Medicine and
Cellular Longevity
Volume 2013

Volume 2013

Research

Volume 2013

Clinical &
Developmental
Immunology

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2013

PPAR

Submit your manuscripts at
http://www.hindawi.com

Hindawi Publishing Corporation
http://www.hindawi.com

Hindawi Publishing Corporation
http://www.hindawi.com

Evidence-Based
Complementary and
Alternative Medicine

International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com

Journal of

Oncology

Hindawi Publishing Corporation
http://www.hindawi.com

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2013

ISRN
Addiction
Volume 2013

Hindawi Publishing Corporation
http://www.hindawi.com

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2013

ISRN
Anesthesiology
Volume 2013

Hindawi Publishing Corporation
http://www.hindawi.com

Journal of

Ophthalmology
Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2013

ISRN
Allergy
Volume 2013

Hindawi Publishing Corporation
http://www.hindawi.com

Volume 2013

