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limitation, as diagnosis could not be verified because 
many of these patients receive their gynecological 
care outside our institution. 

This is the first descriptive study of gynecologic con-
ditions in which Puerto Rican patients with IBD have 
been studied. Our goal was to present a preliminary 
report of the gynecological conditions that usually af-
fect these patients.

It is evident that contraceptive education and recom-
mendations are an important need in this group of 
patients. It is imperative to continue with similar larger 
studies to gain a broader idea of what are the gyne-
cological needs of this population. Gynecologists and 
gastroenterologists can then target their approach to 
cover all the needs of the patient. Interaction and 
discussion between the patient and her physicians 
should be strongly encouraged.
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RESUMEN

El objetivo de este estudio fue describir los patrones 
en citología cervical de una muestra de pacientes 
con enfermedad inflamatoria del intestino (EII) y los 
aspectos relacionados a contracepción y patrones 
menstruales en esta población. DISEÑO: Mujeres 
entre 21 y 49 años de edad con enfermedad inflam-
atoria del intestino (EII) con seguimiento en nuestras 
clínicas fueron identificadas en el periodo de junio 
del 2012 a abril del 2014. Se les ofreció un cuestion-
ario de duración de 15 minutos. Frecuencias y por-
centajes fueron calculados utilizando estadística de 
la data. RESULTADOS: Se reclutaron 63  mujeres, 
de las cuales 52 permanecieron para análisis. Todas 
las mujeres se encontraban entre las edades de 21 
a 49 años. Treinta pacientes (58%) tenían diagnósti-
co de Colitis Ulcerosa (CU) y 22 (42%) enfermedad 
de Crohn (EC). Veintisiete  pacientes (52%) se en-
contraban en remisión. Los inmunomoduladores se 
utilizaron en 33% de pacientes con CU y 61% de pa-
cientes con EC. Sesenta y seis por ciento (67%) de 
las participantes informaron hacerse tamizaje para 
cáncer de cérvix anualmente. Cuarenta y un por 
ciento de las pacientes con CU y 23% de pacientes 
con EC refirieron haber tenido una prueba anormal. 
Casi la mitad de las pacientes con EII reportaron ci-
clos menstruales de entre 25-30 días (45%) o 31-35 
días (37%). Las pacientes de CU reportaron perio-
dos menstruales más regulares que las pacientes de 
EC. Ochenta y seis por ciento de las participantes 
reportaron no haber utilizado un método anticoncep-
tivo. CONCLUSIÓN: Este es el primer estudio de su 
clase en describir condiciones ginecológicas carac-
terísticas de pacientes puertorriqueñas con EII. Es 
de suma importancia continuar estudiando esta po-
blación y sus necesidades para así poder establecer 
guías de manejo que permitan un mejor tamizaje de 
condiciones ginecológicas.
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ABSTRACT

The thenar flap technique is a time-tested 
method of fingertip reconstruction that has 
been criticized due to possible finger flex-
ion contractures and unsightly donor site 
scars. Functional outcome data on thenar 
flaps on the pediatric population is poor 
in the medical literature. Method: In this 
retrospective chart review we acquired 
information from sixteen patients who un-
derwent a “Shark Bite” incision thenar flap 
reconstruction. Results: Patients ranged 
in age from 0-17 years. Time to division 
ranged from 16-30 days. All 16 patients’ 
affected finger ROM were measured in 
DIP, PIP and MCP joints and compared 
with corresponding finger on contralater-
al hand. A questionnaire measured sub-
jective satisfaction in: sensibility, appear-
ance, and function. Fingertip sensation 
was preserved in both affected finger and 
donor site. The most persistent patient 
complaint involved fingertip contour, were 
most patients rated it as “Fair”(43%) and 
“Good”(56%). After statistical analysis of 
the data we found no statistical difference 
in range of motion (ROM) between af-
fected finger and the same finger on the 
contralateral hand on both PIP and MCP 
joints (p=0.08, 0.06 respectively). Conclu-
sions: The “Shark Mouth” incision thenar 
flap is an effective strategy for fingertip 
reconstruction. The results demonstrate 
this technique has excellent functional 
and aesthetic results and is not associ-
ated with flexion contractures, excessive 
sensibility or pain in the pediatric popula-
tion.

Index words: fingertip, reconstruction, 
shark, mouth, incision, thenar, flap, 
outcome

INTRODUCTION

The fingers serve a crucial role in the functioning of the 
hand. They are an organ of manipulation and sensation and 
are wrapped with countless sensory nerve endings, which 
account for sensation of pain and an extremely sharp two-
point discrimination. The skin covering the pulp of the finger 
is very durable and has a thick epidermis with deep papillary 
ridges. It consists of fibrofatty tissue that is stabilized by fi-
brous septa extending from the dermis to the periosteum of 
the distal phalanx. Unfortunately, the most common injuries 
of the hand are fingertip injuries. These are injuries that oc-
cur distal to the insertion of flexor and extensor tendons (1). 
These injuries could be as insignificant as a fingertip frac-
ture with no significant displacement or soft tissue injury, at 
which point treatment is conservative, or could be as severe

as fingertip amputation with loss of distal fragment. In the latter case, even though preservation of the nail, 
length and keeping a good appearance is important, the primary goal of treatment would be to maintain 
good, strong, durable and sensate skin with no fingertip pain. Considerable dysfunction can occur when a 
painful fingertip excludes the use of a digit, or even the hand from use. It is crucial to maintain sensation in 
fingertips as not only does it help guide the finger along surfaces and aid in the overall functioning of the 
whole hand, but it serves as a defense mechanism and protective sensation. 

Treatment of fingertip injuries should be individualized to each specific wound’s characteristics. Various 
methods of treatment are possible, including allowing wound to heal by secondary intention, shortening of 
the bone and primary closure, skin grafting and coverage with a local and regional flap. It is important to 
know whether there is loss of skin and pulp tissue and the size of the defect. Also knowing whether there is 
exposed bone, bone loss or fracture of the distal phalanx tip is important for choosing the appropriate treat-
ment. Primary closure of injury usually suffices for injuries with no skin or tissue loss. For those injuries with 
loss of skin or pulp tissue with no exposure of bone, both skin grafting and allowing the wound to heal by 
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secondary intention are appropriate treatments. Sev-
eral authors have reported few complications and 
high patient satisfaction with the latter method (2,3), 
specifically for wounds no larger than 1 cm2. Larger 
wounds, however, when treated non-operatively heal 
with a thin layer of epithelium that is relatively frag-
ile and could be over-sensitive to the point of being 
irritating and disabling to patients. Also, injuries that 
involve exposed bone and tissue loss almost never 
have enough tissue to close primarily, and treatment 
by secondary intention after shortening exposed 
bone below exposed tissue is associated with an un-
acceptable incidence of nail plate deformities (1). In 
these cases the application of full thickness skin graft 
should be considered. Full thickness skin grafts tend 
to contract less than split-thickness grafts, are more 
durable and less tender, and achieve better sensibil-
ity than split grafts (4). 

One possible option for obtaining full coverage of 
a fingertip injury is implementation of a thenar flap. 
Thenar flaps are very advantageous in fingertip in-
juries with extensive tissue loss since they can pro-
vide a three-dimensional reconstruction that contains 
similar skin to the original skin of the finger, has ex-
tensive sensory endings, and is functional, dura-
ble, and aesthetically pleasing. The caveats of flap 
design are described by Beasley and Melone (5-7) 
and state that the flap should be placed high on the 
thenar eminence, based laterally, and adjacent to 
the metacarpophalangeal joint crease. Placing the 
incision too close to the mid-palm has been associ-
ated with debilitating donor-site tenderness (7). The 
thenar flap can be used for fingers two to five, al-
though problems may arise in thick hands were the 
4th and 5th distal digits could have difficulty comfort-
ably reaching the thenar eminence. Rinker described 
that in a study with 15 patients who underwent thenar 
flap reconstructions of fingertip injuries, 75% report-
ed good or excellent results in terms of sensibility, 
function and appearance (8). Dellon (9) reported a 
small case series of five patients with thenar flaps 
who had excellent sensory recovery. Barbato et al 
(10), also reported a case series of 20 patients, who 
also underwent thenar flap reconstruction, and also 
resulted with excellent sensory recovery. 

All the studies previously mentioned show that the 
thenar flap is effective for sensory recovery of affect-
ed digit; however, functional outcome data is scarce 
in medical literature. The technique has been criti-
cized due possible flexion contractures of the proxi-
mal interphalangeal joint due to the mandatory digit 
flexion. Barbato (10) reported in his thenar flap case 
series a 25% rate of PIP flexion contracture requiring 
extension splinting after flap division, but Rinker re-
ports no significant flexion contractures observed in 
his case series. He did however notice a measured 
decrease in DIP joint motion of 13° compared to the 
contralateral side that was statistically significant (8). 

Recently, in the University of Puerto Rico School of

Medicine, pediatric orthopedic surgeons have been 
implementing a modification to the thenar flap tech-
niques currently described, specifically the shape of 
the incision and flap. This new technique, termed 
“Shark Mouth” incision thenar flap, has given ex-
cellent functional, sensory and aesthetic results in 
this institution. In this retrospective chart review we 
acquired information from 16 medical records of pa-
tients ages 0-17 years old, who underwent “Shark 
Mouth” incision thenar flap reconstruction by two dif-
ferent surgeons after traumatic amputation at the lev-
el proximal to the middle portion of the nail bed with 
loss of the pulp and exposure of bone from 2005-
2011. The purpose of this study was to review the 
experience of two pediatric surgeons with the “shark 
mouth incision” thenar flap for composite fingertip 
reconstruction. An objective assessment of sensory 
recovery and range of motion was performed to con-
firm the approach in pediatric fingertip injuries in the 
future. The main focus is to provide the best care, 
in the adequate timeframe, and avoid unnecessary 
or avoidable complications. Also, we wish to provide 
the orthopedic community with a procedure that has 
a small learning curve and excellent results. 

MATERIAL & METHODS

Institutional Review
The present study was categorized as expedite and 
received the approval of the participating institution’s 
Institutional Review Board for research involving hu-
man subjects. This approval was given prior to be-
ginning data collection. 

Study Design 
This is a retrospective study studying the medical re-
cords of pediatric patients ages 0-17, who underwent 
thenar flap fingertip reconstruction with “shark mouth” 
incision of distal 2nd, 3rd and 4th distal fingertip in-
juries. Patients underwent surgical treatment by two 
separate pediatric orthopedic surgeons at the Uni-
versity Pediatric Hospital with follow-up at the Puer-
to Rico Trauma Center. A data sheet was created to 
organize information extraction. This information in-
cluded demographic data, mechanism of injury, type 
of injury, timeline which included time to flap division, 
complications that may have developed, and physi-
cal examination findings, specifically range of motion 
of PIP, DIP and MP joints, and grip strength. 

Participants
	 Inclusion Criteria
•	 Male and Female Patients
•	 0 to 17 y/o
•	 Suffered traumatic amputation at the level proxi-

mal to the middle portion of the nail bed, with loss 
of the pulp and exposure of bone in index, long 
and middle fingers and underwent thenar flap re-
construction with at least 6 months of follow up  

	 Exclusion Criteria
•	 Patients older than 17 years old
•	 Multiple digit amputation

BOLETIN Médico Científico de la Asociación Médica de Puerto Rico  |  13

Figure 1: Illustration demonstrating steps to follow to 
perform the “Shark Mouth” incision thenar flap.

•	 Patients who underwent other flap reconstruction 
or completion of amputation 

P r o c e d u r e / O p e r at i ve 
Technique (see Figure 1)
The donor site was found by 
taking the tip of the injured fin-
ger and placing it against the 
thenar eminence. Two parallel 
lines are traced along the later-
al and medial borders of the af-
fected finger. The finger is then 
raised and the two lines are 
joined distally by a curved line 
(concave towards fingers and 
convex proximally) creating an 
angle greater than 60° between 
straight and curved lines. The 
wound is incised following the 
sketched lines. The tip of the 
wound incised is elevated and is 
sutured to the respective dorsal 
and volar fingertips and to each 
other along the lateral margins 
(see Figure 2). This method ef-
fectively advances the edges of 
the donor defects to one anoth-
er. The hand is immobilized with 
the thumb in palmar abduction 
and the MP joint of the affected 
finger flexed to minimize flexion 
at the PIP joint. Plaster is added 
to the dressing along the dorsal 
aspect of the finger to act as a 
splint and maintain that position. 
A thumb Spica is then placed 
over the dressing to complete 
immobilization. The digit is left 
attached to the donor site for 
approximately three weeks, and 
the flap is then divided. This 
can be accomplished by inject-
ing local anesthesia. Skin flap 
is approximated in the finger
with 3-4 sutures and the donor site is closed (see 
Figure 3). An active range of motion program is initi-
ated for both the affected finger and thumb. Cautious 
wound hygiene is maintained along with dressing 
changes to decrease risk of wound infection and graft 
failure. Patients and parents are instructed on prop-
er maintenance of cast and dressings; especially on 
bathing techniques utilizing plastic bags to cover the 
cast and prevent ideal conditions for infection. After 
15 days after graft division, sutures are removed. Pa-
tients were followed up for at least 6 months (Figure 
4) to assess function and any possible complication.
Sensory Assessment
Objective sensory assessment was made by the sur-
geon at follow-up clinics performing pinprick and light 
touch to verify adequate sensory nerve regeneration. 
Average follow up time was 14 months post

flap division. Semmes Weinstein Monofilament test 
and two-point discrimination were not performed. Pa-
tients were subsequently given a questionnaire that 
surveyed their opinions in terms of sensibility, color, 
pain, appearance, and general motion. Patients were 
asked to rate each category as poor, fair, good or 
excellent, depending on how they perceived each 
outcome.     

Data Analysis
Data gathered was analyzed utilizing descriptive sta-
tistics and a Wilcoxon Signed Rank Test to compare 
between affected digit ROM and corresponding fin-
ger on contralateral hand. 

Continued in page 14...
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secondary intention are appropriate treatments. Sev-
eral authors have reported few complications and 
high patient satisfaction with the latter method (2,3), 
specifically for wounds no larger than 1 cm2. Larger 
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involve exposed bone and tissue loss almost never 
have enough tissue to close primarily, and treatment 
by secondary intention after shortening exposed 
bone below exposed tissue is associated with an un-
acceptable incidence of nail plate deformities (1). In 
these cases the application of full thickness skin graft 
should be considered. Full thickness skin grafts tend 
to contract less than split-thickness grafts, are more 
durable and less tender, and achieve better sensibil-
ity than split grafts (4). 

One possible option for obtaining full coverage of 
a fingertip injury is implementation of a thenar flap. 
Thenar flaps are very advantageous in fingertip in-
juries with extensive tissue loss since they can pro-
vide a three-dimensional reconstruction that contains 
similar skin to the original skin of the finger, has ex-
tensive sensory endings, and is functional, dura-
ble, and aesthetically pleasing. The caveats of flap 
design are described by Beasley and Melone (5-7) 
and state that the flap should be placed high on the 
thenar eminence, based laterally, and adjacent to 
the metacarpophalangeal joint crease. Placing the 
incision too close to the mid-palm has been associ-
ated with debilitating donor-site tenderness (7). The 
thenar flap can be used for fingers two to five, al-
though problems may arise in thick hands were the 
4th and 5th distal digits could have difficulty comfort-
ably reaching the thenar eminence. Rinker described 
that in a study with 15 patients who underwent thenar 
flap reconstructions of fingertip injuries, 75% report-
ed good or excellent results in terms of sensibility, 
function and appearance (8). Dellon (9) reported a 
small case series of five patients with thenar flaps 
who had excellent sensory recovery. Barbato et al 
(10), also reported a case series of 20 patients, who 
also underwent thenar flap reconstruction, and also 
resulted with excellent sensory recovery. 

All the studies previously mentioned show that the 
thenar flap is effective for sensory recovery of affect-
ed digit; however, functional outcome data is scarce 
in medical literature. The technique has been criti-
cized due possible flexion contractures of the proxi-
mal interphalangeal joint due to the mandatory digit 
flexion. Barbato (10) reported in his thenar flap case 
series a 25% rate of PIP flexion contracture requiring 
extension splinting after flap division, but Rinker re-
ports no significant flexion contractures observed in 
his case series. He did however notice a measured 
decrease in DIP joint motion of 13° compared to the 
contralateral side that was statistically significant (8). 

Recently, in the University of Puerto Rico School of

Medicine, pediatric orthopedic surgeons have been 
implementing a modification to the thenar flap tech-
niques currently described, specifically the shape of 
the incision and flap. This new technique, termed 
“Shark Mouth” incision thenar flap, has given ex-
cellent functional, sensory and aesthetic results in 
this institution. In this retrospective chart review we 
acquired information from 16 medical records of pa-
tients ages 0-17 years old, who underwent “Shark 
Mouth” incision thenar flap reconstruction by two dif-
ferent surgeons after traumatic amputation at the lev-
el proximal to the middle portion of the nail bed with 
loss of the pulp and exposure of bone from 2005-
2011. The purpose of this study was to review the 
experience of two pediatric surgeons with the “shark 
mouth incision” thenar flap for composite fingertip 
reconstruction. An objective assessment of sensory 
recovery and range of motion was performed to con-
firm the approach in pediatric fingertip injuries in the 
future. The main focus is to provide the best care, 
in the adequate timeframe, and avoid unnecessary 
or avoidable complications. Also, we wish to provide 
the orthopedic community with a procedure that has 
a small learning curve and excellent results. 

MATERIAL & METHODS

Institutional Review
The present study was categorized as expedite and 
received the approval of the participating institution’s 
Institutional Review Board for research involving hu-
man subjects. This approval was given prior to be-
ginning data collection. 

Study Design 
This is a retrospective study studying the medical re-
cords of pediatric patients ages 0-17, who underwent 
thenar flap fingertip reconstruction with “shark mouth” 
incision of distal 2nd, 3rd and 4th distal fingertip in-
juries. Patients underwent surgical treatment by two 
separate pediatric orthopedic surgeons at the Uni-
versity Pediatric Hospital with follow-up at the Puer-
to Rico Trauma Center. A data sheet was created to 
organize information extraction. This information in-
cluded demographic data, mechanism of injury, type 
of injury, timeline which included time to flap division, 
complications that may have developed, and physi-
cal examination findings, specifically range of motion 
of PIP, DIP and MP joints, and grip strength. 

Participants
	 Inclusion Criteria
•	 Male and Female Patients
•	 0 to 17 y/o
•	 Suffered traumatic amputation at the level proxi-

mal to the middle portion of the nail bed, with loss 
of the pulp and exposure of bone in index, long 
and middle fingers and underwent thenar flap re-
construction with at least 6 months of follow up  
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•	 Patients older than 17 years old
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Figure 1: Illustration demonstrating steps to follow to 
perform the “Shark Mouth” incision thenar flap.

•	 Patients who underwent other flap reconstruction 
or completion of amputation 

P r o c e d u r e / O p e r at i ve 
Technique (see Figure 1)
The donor site was found by 
taking the tip of the injured fin-
ger and placing it against the 
thenar eminence. Two parallel 
lines are traced along the later-
al and medial borders of the af-
fected finger. The finger is then 
raised and the two lines are 
joined distally by a curved line 
(concave towards fingers and 
convex proximally) creating an 
angle greater than 60° between 
straight and curved lines. The 
wound is incised following the 
sketched lines. The tip of the 
wound incised is elevated and is 
sutured to the respective dorsal 
and volar fingertips and to each 
other along the lateral margins 
(see Figure 2). This method ef-
fectively advances the edges of 
the donor defects to one anoth-
er. The hand is immobilized with 
the thumb in palmar abduction 
and the MP joint of the affected 
finger flexed to minimize flexion 
at the PIP joint. Plaster is added 
to the dressing along the dorsal 
aspect of the finger to act as a 
splint and maintain that position. 
A thumb Spica is then placed 
over the dressing to complete 
immobilization. The digit is left 
attached to the donor site for 
approximately three weeks, and 
the flap is then divided. This 
can be accomplished by inject-
ing local anesthesia. Skin flap 
is approximated in the finger
with 3-4 sutures and the donor site is closed (see 
Figure 3). An active range of motion program is initi-
ated for both the affected finger and thumb. Cautious 
wound hygiene is maintained along with dressing 
changes to decrease risk of wound infection and graft 
failure. Patients and parents are instructed on prop-
er maintenance of cast and dressings; especially on 
bathing techniques utilizing plastic bags to cover the 
cast and prevent ideal conditions for infection. After 
15 days after graft division, sutures are removed. Pa-
tients were followed up for at least 6 months (Figure 
4) to assess function and any possible complication.
Sensory Assessment
Objective sensory assessment was made by the sur-
geon at follow-up clinics performing pinprick and light 
touch to verify adequate sensory nerve regeneration. 
Average follow up time was 14 months post

flap division. Semmes Weinstein Monofilament test 
and two-point discrimination were not performed. Pa-
tients were subsequently given a questionnaire that 
surveyed their opinions in terms of sensibility, color, 
pain, appearance, and general motion. Patients were 
asked to rate each category as poor, fair, good or 
excellent, depending on how they perceived each 
outcome.     

Data Analysis
Data gathered was analyzed utilizing descriptive sta-
tistics and a Wilcoxon Signed Rank Test to compare 
between affected digit ROM and corresponding fin-
ger on contralateral hand. 

Continued in page 14...
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RESULTS
	
We identified 150 records with distal fingertip in-
juries. Of these, 37 were excluded by age and 86 
did not undergo thenar flap graft. Of all records re-
viewed, we found 27 fingertip injuries that had thenar 
flap technique with “shark mouth” incision performed. 
Of these, 2 patients denied participation, and 9 were 
unable to be contacted, leaving a final population 
sample of sixteen patients who fit the inclusion crite-
ria for this study. There were 14 males (87.5%) and 
2 were females (12.5%), ranging in age from 0-17 
years old with a median age of 9.8 years. Three fin-
gers were affected, with 9 cases involving the index 
finger (56%), 3 involving the long finger (19%), and 
4 involving the ring finger (25%). The mechanisms 
were mostly restricted to some kind of door crushing 
the fingertip, being interior door the most common 
observed mechanism of injury (56%), followed by ex-
terior door (18%) (see Table 1). 

Time from injury to reconstruction ranged from 12- 
48 hours. Time to division ranged from 12 to 30 days 
with a mean of 19.6 days.  No infections were record-
ed and length of finger was successfully preserved 
in all cases. Both fine and gross sensation, as well 
as temperature and pain were preserved in affected 
finger and donor site in all cases, as recorded in fol-
low-up clinics after subsequent division of flaps. Re-
vision was not necessary in any of the sixteen cases 
reviewed and there were no reported complications.     

Range of motion (ROM) was measure in degrees in 
PIP, DIP, and MP joints in both affected finger and 
corresponding finger on the contralateral hand. MP 
joint mean ROM was 100.3° in flexion with a stan-
dard deviation of 2.2°, PIP recorded at a mean of 
89° with a standard deviation of 4.6°, and DIP had a 
mean of 39.7° with a standard deviation of 7.9° (see 
Table 2). ROM of corresponding finger on non-affect-
ed extremity was a mean of 102 ± 5.8° at MP joint, 
100 ± 5.5° on PIP joint, and 55 ± 5° for DIP joint. A 
Wilcoxon Signed Rank Test revealed no significant 
differences in ROM between PIP (p=0.08) and MP 
(0.06) joints when compared to mean ROM of the 
corresponding digits PIP and MP joints of contralat-
eral hand (Table 3). DIP ROM, however, showed to 
be significantly less (p = <0.001) than correspond-
ing joint on contralateral hand. On follow-up, there 
were no functionally significant flexion contractures 
or thumb adduction contractures.   

All 16 patients answered the questionnaire. All 16 
patients reported resulting sensibility, pain and gen-
eral motion in affected finger and donor site as good 
or excellent. Two patients (12%) reported fair results 
in color of skin on donor site and graft, and 14 (88%) 
reported good or excellent results in this category. 
Six patients (43%) reported fair results in fingertip 
contour, while 10 patients (57%) reported contour to 
be good or excellent. No patients reported poor re-
sults in any category (see Table 4).

DISCUSSION

Fingertip injuries can produce composite loss of fin-
gertip pulp and tactile skin. The skin on the palmar 
aspect of the finger is specialized in that it has many 
more nerve endings that in other parts of the body and 
allow fine sensation. Extensive loss of palmar fingertip 
skin must be replaced with a flap of similar
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Figure 2: Suturing of the thenar flap to distal fingertip defect of third finger. 

Figure 3: Post flap division and closing of flap donor site.

Figure 4: Healed fingertip and donor site.

composition that allows restoration 
of fine sensation as well as maintain 
original fingertip function. Aesthet-
ic appearance is secondary to the 
previous goals but is nonetheless 
important to maintain patient satis-
faction and self-esteem. The results 
of this study show that the thenar 
flap done with the “Shark Mouth” in-
cision is effective for treating these 
types of injuries. This is reflected 
in the questionnaire results were 
100% of patients reported good or 
excellent results in sensibility of af-
fected finger and donor site, pain, 
and general motion. Overall, pa-
tients reported satisfactory results 
in terms of fingertip appearance af-
ter reconstruction. 88% of patients 
believed that the flap color match 
with original fingertip color was 
good or excellent. Contour, howev-
er, was the category that received 
the worst results, reflected by 6 pa-
tients (43%) who reported fair re-
sults in this aspect; nonetheless, the 
majority of patients (57%) believed 
that the shape of the reconstructed 
fingertip was good or excellent. The 
fact that no patients reported poor 
results in any category speaks fa-
vorably about this technique.

Barbato (10) reported in his thenar 
flap case series a 25% rate of PIP 
flexion contracture requiring exten-
sion splinting after flap division. The 
results of this study show no clini-
cally significant contractures of the
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RESULTS
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Figure 2: Suturing of the thenar flap to distal fingertip defect of third finger. 

Figure 3: Post flap division and closing of flap donor site.

Figure 4: Healed fingertip and donor site.
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of fine sensation as well as maintain 
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ic appearance is secondary to the 
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important to maintain patient satis-
faction and self-esteem. The results 
of this study show that the thenar 
flap done with the “Shark Mouth” in-
cision is effective for treating these 
types of injuries. This is reflected 
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100% of patients reported good or 
excellent results in sensibility of af-
fected finger and donor site, pain, 
and general motion. Overall, pa-
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in terms of fingertip appearance af-
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digits. Both MP and PIP joints of affected finger 
showed no statistically significant loss of ROM when 
compared to corresponding finger on the unaffected 
hand, showing only a 2° and 4° loss of ROM respec-
tively. There was an average loss of ROM in affected 
DIP joints of 15° that reached statistical significance; 
however, the cause of this loss of motion cannot be 
attributed to this technique. The specific cause for 
these differences in DIP motion is unknown and 
could have been easily caused by initial distal pha-
lanx injury. Rinker (8) had similar results, finding no 
significant difference in MP and PIP joints compared 
to contralateral hand and statistically significant re-
duction in ROM in DIP joints of affected finger. 
 
Weaknesses of this study include a low number of 
participants and the unavailability of two-point dis-
crimination and Semmes-Weinstein monofilament 
testing sensory assessments. If a higher number of 
patients were found, differences in ROM of affected 
digits’ PIP and MP joints could have reached statis-
tical significance. Future studies will aim to be pro-
spective in nature, find a larger population and in-
clude more specific neurological/sensory testing on 
patients with the “Shark Mouth” incision thenar flap 
and compare them to current data on other common-
ly used composite graft techniques for distal fingertip 
injuries.     

The “Shark Mouth” incision thenar flap is an effec-
tive strategy for fingertip reconstruction. The results 
demonstrate that this technique has excellent func-
tional and aesthetic results and is not associated with 
flexion contractures, excessive sensibility or pain in 
the pediatric population. The technique is an excel-
lent procedure with a small learning curve and will 
most likely provide the patient with a fully functional 
recovery. 
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RESUMEN

La técnica del colgajo tenar es un método de re-
construcción de la punta del dedo de la mano que 
ha sido cercenada por la posible ocurrencia de 
contracturas en flexión así como cicatrices no es-
téticas en el sitio donante. Método: En este análi-
sis retrospectivo se adquirió información de 16 
expedientes médicos de pacientes a los cuales 
se le realizó una reconstrucción de colgajo tenar 
tipo “Shark Bite” por dos cirujanos de nuestra 
institución.   Los pacientes sostuvieron una am-
putación traumática a nivel proximal de la parte 
media del lecho ungal con pérdida de la pulpa y 
exposición ósea entre los años 2005 y 2011. Re-
sultados: El rango de edad fue de 0-17 años. El 
tiempo de división del colgajo fluctuó entre 16 y 
30 días. El arco de movimiento del dedo afectado 
fue medido en las articulaciones DIF, PIF Y MCF 
y comparado con el dedo correspondiente en la 
mano contralateral. A base de un cuestionario 
se midió la satisfacción del paciente en cuanto a 
sensibilidad, apariencia y función. La sensación 
de la punta del dedo se preservó tanto en el dedo 
afectado así como en el sitio donante.  La queja 
principal de los pacientes incluía la forma residual 
del dedo donde los pacientes la catalogaban de 
adecuada  (43%) y buena (56%). En el análisis 
de la data no se encontró diferencia estadística 
con arco de movimiento entre el dedo afectado y 
el contralateral en las articulaciones PIF y MCF 
(p=0.08, 0.06). Conclusión: El colgajo tenar tipo 
“Shark Mouth” es una estrategia efectiva para la 
reconstrucción de la punta del dedo.  Los resul-
tados demuestran que esta técnica provee una 
función y una apariencia excelente y no está aso-
ciada a contracturas de flexión, sensibilidad ex-
cesiva o dolor en la población pediátrica

D

BOLETIN Médico Científico de la Asociación Médica de Puerto Rico  |  17

Original Articles/Articulos Originales

THE RELATIONSHIP 
BETWEEN TYPE 2 

DIABETES MELLITUS 
AND BODY MASS 

INDEX: Data from a 
Primary Care Facility 

in Puerto Rico

Rolance G. Chavier-Roper MDa*
Sharlene Alick-Ortiz MSb

Geraldine Davila-Plaza MSb

Aixa G. Morales-Quiñones MSb

aFrom   ‘Centro de Medicina de Familia y Geriatría de Rio 
Piedras, Inc.’, San Juan, Puerto Rico.
bAntigua School of Medicine, University of Health Sciences, 
Antigua.
*Corresponding author: Rolance G. Chavier-Roper MD - 
1107 William Jones Street, San Juan, Puerto Rico, 00925. 
Email: chaviermd@aol.com

ABSTRACT 

Obesity is a major risk factor in the devel-
opment of Diabetes Mellitus (DM). Body 
Mass Index (BMI), an estimation based on 
the persons weight and height, helps iden-
tify patients at risk to develop DM. We re-
port the relationship between DM and BMI 
using data from a primary care facility in 
Puerto Rico. Method: Patients were cho-
sen at random with the only requirement 
to be included in this study was age over 
50. A population of 200 patients was ob-
tained and each participant was catego-
rized by gender, weight, height, BMI and 
their status as a known diabetic or not. 
Results: In respect to the diabetic popula-
tion identified, which totaled 67 patients, 1 
out of 67 (1%) were underweight, 14 out of 
67 (20%) were normal, 28 out of 67 (42%) 
were overweight, and 24 out of 67 (36%) 
obese. Conclusion: 78% of the diabetic 
population fell in the categories of either 
overweight or obese. BMI increases the 
incidence of Diabetes Mellitus in patients 
older than 50 years of age. 	

Index words: relationship, type 2,diabe-
tes, mellitus, body, mass, index

INTRODUCTION 

Diabetes Mellitus is a chronic condition in which glu-
cose levels are high due to decreased production 
of insulin or resistance to insulin in the muscle, fat 
and liver. The body does not yield sufficient insulin to 
meet its needs. Normally, glucose in the bloodstream 
would stimulate the production of insulin in order to 
convert glucose to energy or to be stored as glyco-
gen. In Type I Diabetes Mellitus, the pancreatic β-cell 
is destroyed by the immune system, presumably in 
response to possibly a viral infection, recurring pan-
creatitis, or any disorder that damages the pancreas 
prior to 30 years of age, although its cause is es-
sentially unknown. These patients produce little to no 
insulin and are therefore known as insulin-dependent 
requiring daily injections of the hormone.

In Type 2 Diabetes Mellitus, although the pancreat-
ic β-cell produces insulin, there is insulin resistance. 
This means that muscle, fat and liver cells do not 
adequately respond to insulin and therefore are im-
paired to absorb glucose from the circulation. The 
immediate consequence of this is the need of higher 
levels of insulin to help glucose enter cells. These 
conditions cause stress in the β-cell of the pancreas, 
which may eventually fail to keep up with the bodies 
increased need for insulin (1). This type of Diabetes 

Mellitus is also known as adult-onset Diabetes Mel-
litus. The Diagnosis of Diabetes Mellitus is made by 
yielding a HgA1C≥ 6.5%, Fasting blood sugar test 
≥126mg/dL on two separate occasions, Oral glucose 
tolerance test (75g) ≥ 200mg/dL after 2 hours and a 
random blood glucose test ≥200 mg/dL (2).	 	 	
				  
According to the Merck Manual (2013), “About 27% 
of people older than 65 have type 2 diabetes”. There 
are modifiable risk factors such as being overweight 
or obese, physical inactivity, smoking, high blood glu-
cose in pre-diabetes, and abnormal lipid metabolism 
(3). A good indicator to take into consideration is the 
individual Body Mass Index (BMI), which is estima-
tion based on the persons weight and height. Indi-
viduals that yield a BMI of 25 to 29.9 are considered 
overweight and individuals with a BMI of 30 or high-
er are considered obese (4). These two categories 
of BMI have the highest risk of developing Diabetes 
Mellitus. According to Merck Manual (2013), “Obesi-
ty is the chief risk factor for developing type 2 diabe-
tes, and 80 to 90% of people with this disorder are 
overweight or obese. Because obesity causes insulin 
resistance, obese people need very large amounts 
of insulin to maintain normal blood glucose level” (3). 
An example of obesity as a major risk factor in the
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