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ABSTRACT 

Background: Distal fingertip amputations with exposed bone is challenging for the surgeon to manage. In order to re-
construct a good sensate pulp with appropriate closure, various flaps are advocated in the literature. Of these, palmar 
advancement flap, first described by Moberg in 1964, comprises one of the most popular options. 
Methods: Thirteen patients (11 male, 3 female) with fingertip injuries were operated. Following the elevation of Moberg 
flap, proposed modifications were carried out. Joint mobility and pulp sensitivity were recorded as well and advancement 
scores were noted before and after the modification. These scores were assessed statistically. 
Results: No complications were noted and there was no need for additional surgery. Excellent joint mobility and pulp 
sensitivity were maintained. This modification showed a statistically significant improvement in the advancement (p<0.05). 
Conclusions: Moberg flap is a good option for the closure of fingertip defects. Some simple modifications, as described in 
here, can enhance the advancement while securing the entire advantages of the flap.
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Enhancement of Palmar Advancement Flap: 
A Simple Modification

Oguz Kayiran1, Ercan Cihandide2

Introduction
The hand is a unique part in the body in and plays 

important and often irreplaceable functions. In the in-
dustrialized world, occupational hand injuries need to 
be healed as soon as possible. Meanwhile, several heal-
ing techniques with various options are being applied 
to hundreds of thousands of patients by experienced 
practitioners. 

Unlike other hand injuries, fingertip amputations 
need additional attention in order to establish a normal 
pulp sensibility and maximum range of motion, and 
like others to maintain the upmost level of hand func-
tioning.

In 1964, the volar advancement flap was first de-
scribed by Moberg for the reconstruction of pulp de-
fects of the thumb (1). This flap is a pedicled advance-

ment flap proximally based on an intact skin pedicle 
including both neurovascular bundles. This technique 
establishes a successful neurosensation of the pulp with 
a limited advancement as well. However, a simple mod-
ification as described here, and never been reported 
elsewhere, can enhance additional advancement.

Patients and Methods
The study was performed with informed consents 

obtained from all participants.
Technique
Thirteen patients (11 males, 3 females) with fin-

gertip injuries were operated under regional anaes-
thesia. Palmar advancement flap was raised over the 
parathenon (1) (Figure 1a). Both neurovascular bun-
dles were included in the flap so that neurosensible 
coverage is accomplished (Figure 1b). To increase the 
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ABSTRACT 
Osseous blastomycosis of small bones of the pediatric hand is rare.  A thirteen-year-old male was reported with a missed 
diagnosis of right ring finger blastomycosis osteomyelitis and six-week delay in treatment.  He was treated successfully 
with surgical debridement and long term itraconazole.  Blastomycosis should be considered in any patient with a lytic bone 
lesion and prompt tissue cultures are crucial to timely and appropriate treatment.
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Delayed diagnosis of pediatric osseous blastomycosis of the hand:  
A brief report 

Patrick Massey, Kevin J Perry, David Berken, Jeremy James, Bradley G Nelson, Jeremy M Burnham, Anne M Hollister

Introduction
The presented case is of a 13-year-old male with 

osseous blastomycosis of the right ring finger middle 
phalanx. The only present symptoms were right ring 
finger pain, swelling, and erythema. A literature review 
revealed only four other case reports of pediatric osse-
ous blastomycosis of the finger [1-4]. Osseous blasto-
mycosis without pulmonary symptoms is an unusual 
presentation which requires a high index of suspicion 
to make the correct diagnosis. The presence of ex-
trapulmonary symptoms often delays definitive diag-
nosis [5]. The purpose of this report is to present a case 
of blastomycosis osteomyelitis of the phalanx with a de-
layed diagnosis and to review the appropriate work-up 
and literature.

Case Report 
A 13-year-old right-hand-dominant African Amer-

ican male from rural Louisiana came to an orthopedic 
clinic with a six-week history of right ring finger pain, 
swelling, and erythema. Six weeks prior, he sustained 
a non-penetrating injury to his right ring finger while 
playing football. He was seen by an outside emergency 
department and diagnosed with a right ring finger mid-
dle phalanx fracture and discharged home. He returned 
to the same emergency department approximately 
one week later with continued pain and was again dis-
charged home without further work up. 

Two weeks later, he experienced increasing erythe-
ma and swelling of his finger. He was taken to another 
hospital where he was admitted with a suspected diag-
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nosis of bacterial osteomyelitis. His hospital labs in-
cluded a white blood-cell count (WBC) of 12,500 μL, 
an erythrocyte sedimentation rate (ESR) of 48 mm/h, 
and a C-reactive protein (CRP) level of 12.5 mg/L 
(Reference range 0.0-0.3 mg/L). His blood cultures 
were negative for growth at two and five days. 

Hand radiographs demonstrated soft tissue swell-
ing around the proximal interphalangeal (PIP) joint 
and lytic changes in the middle phalanx of the right ring 
finger. However, no biopsy, culture, or surgical proce-
dure was performed at that time to confirm the diag-
nosis of osteomyelitis.  He received six days of intrave-
nous vancomycin. His symptoms improved and he was 
discharged home on oral cephalexin and clindamycin. 

Two weeks later, the patient again experienced 
worsening of swelling, fluctuance, and erythema of his 
finger. An abscess developed over the dorsal surface of 
his finger which expressed purulent drainage. He was 
referred to our center at that time. 

The patient was admitted with a differential diag-
nosis of tumor or infection. His labs upon presentation 
to our center showed a WBC count of 11,900 μL, ESR 
of 29 mm/h, CRP of 6.15 mg/L, and screening 25-OH 
Vitamin D level of 19 ng/mL (normal >32). Repeat ra-
diographs of the right hand showed ring finger soft tis-
sue swelling and an expansive, aggressively lytic lesion 
in the proximal metaphysis of the middle phalanx (Fig-
ure 1). Magnetic resonance imaging of the hand exhib-
ited a soft tissue lesion involving the middle phalanx of 
the right ring finger with extension into the extensor 
tendon (Figure 2). Ultrasound showed a lytic bone le-
sion with associated soft tissue mass and no drainable 
fluid collections. The staff radiologist interpretation 
was probable osteomyelitis, but he was not able to rule 
out neoplasm. 

A chest radiograph performed for neoplastic work 
up showed an opacification in the right mid-lung field 
in the region of the upper portion of the right middle 
lobe with mild blunting of the right costophrenic angle 
and a right pleural effusion (Figure 3). Atelectasis and 

Figure 1. (a) PA radiograph and (b) lateral radiograph of the right ring 
finger, showing soft tissue swelling and a lytic lesion in the middle 
phalanx.

Figure 2. MRI demonstrating a mass lesion in the middle phalanx of 
the right ring finger with involvement of the extensor tendon at the 
level of the mass. (a) T1 coronal (b) T2 coronal (c) T1 sagital  and 
(d) T2 sagital.

infiltrate with associated right hilar and paratracheal 
adenopathy were present. Despite these findings, the 
patient never complained of pulmonary symptoms. 
Bone scintigraphy showed disease confined to the long 
finger (Figure 4).

The following day the patient underwent operative 
incision and drainage, bone biopsy and tissue culture.  
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Figure 4. Technetium-99m scintigraphy showing isotope uptake of 
the right ring finger. (a) anterior blood pool images and (b) posterior 
blood pool images showing increased tracer uptake in the right ring 
finger soft tissue.  (c) anterior 3 hour delay images and (d) posterior 
3 hour delay images showing increased tracer uptake isolated to the 
right ring finger middle phalanx.

Figure 5. (a) 4 weeks postoperative AP and (b) lateral radiograph 
of the right hand showing flattening and loss of length of the fourth 
digit.  (c) 10 weeks postoperative AP and (d) lateral radiograph of the 
right hand showing continued loss of length of the digit with a healed 
middle ring finger phalanx.

Figure 3. (a) PA chest radiograph and (b) lateral chest radiograph ex-
hibiting right lung opacification and blunting of the right costophrenic 
angle.  Atelectasis and infiltrate with associated right hilar and paratra-
cheal adenopathy are also present.

The pathology revealed fungal spores, morphologically 
consistent with blastomycosis. The pediatric infectious 
disease service started the patient on oral itraconazole. 
To assess the patients’ immune status, an HIV test was 
collected and found to be negative. A Technetium-99m 
bone scan showed no other sites of infection. Wound 
cultures later confirmed the diagnosis of blastomycosis, 
however microsatellite genotyping was not performed 

so the exact strain remains unknown.
The patient returned to the operating room five 

days later for repeat lavage and debridement and repeat 
cultures. The patient’s finger was packed with iodoform 
gauze and oral itraconazole was continued. On the sec-
ond postoperative day, his packing was removed. The 
wound exhibited no signs of drainage or infection. The 
patient was discharged home on oral itraconazole for 
six months.

At the patient’s two-week follow-up, his condition 
was noticeably improved. His finger swelling had de-
creased and there was no fluctuance.  Radiographs were 
taken four weeks post operatively (Figure 1b, 5a, 5b) 
and showed an improvement in the soft tissue swelling 
and loss of ring finger length.  Radiographs taken 10 
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weeks post operatively (Figure 1c, 5c, 5d) showed con-
tinued loss of length and osseous healing of the middle 
phalanx fracture.  Occupational therapy was initiated at 
10 weeks and obtained 80 degrees of flexion at the PIP 
joint and 70 degrees at the distal interphalangeal joint 
(DIP) with full function of the digit.  He completed a 
course of oral itraconazole for six months with no re-
currence and no adverse reactions.

Discussion
Blastomycosis was first described by Thomas 

Gilchrist in 1894 as a protozoan infection; he correct-
ly redefined it as a mycotic disease in 1896 [6,7]. The 
causative agent, Blastomyces dermatitidis, is a thermal-
ly dimorphic fungus that is present in several regions 
of North America. It is endemic in the southeastern, 
south-central, and Midwestern United States along the 
Mississippi and Ohio River valleys. It has been asso-
ciated with wet soil, construction sites, wooded areas, 
decomposed wood, farming, mining, and carpentry. 
The environmental mycelia form produces conidia that 
are easily aerosolized when disturbed allowing trans-
mission via inhalation. The conidia transform into the 
yeast form in situ, and are able to travel hematogenous-
ly to nearly any organ system. Prevalence is higher in 
males and occurs most commonly from 25-50 years 
of age, peaking around the fourth decade of life. There 
is no predilection for immunocompromised patients 
[2,4,5].  

The primary infection is usually pulmonary, mani-
festing as pneumonia with productive cough, shortness 
of breath, or pleuritic chest pain. Chest radiographs of-
ten demonstrate lobar or nodular infiltrates, hilar ade-
nopathy, and pleural effusion. Skin is the second most 
common site of infection producing painless verrucous 
lesions or violaceous ulcerated pustules [8]. Bone is the 
third most common site occurring in 25% of extrapul-
monary cases [3,9-11]. Osseous involvement usually 
occurs on the vertebrae, ribs, facial bones, skull, and 
long bones. Involvement of the bones of the hand is 
rare [2]. Articular involvement is rare and causes rap-

idly destructive arthritis. In cases with osseous involve-
ment, survey for disseminated disease should occur 
[5,10,11].  

Symptoms of orthopedic involvement include 
pain, swelling, decreased range of motion, soft tissue 
abscesses, and draining sinuses over the affected bone. 
Radiographic appearance is variable, but includes focal 
lytic lesions with or without periosteal reaction and/or 
local invasion [3]. Occasionally, a diffused form of os-
teolysis is present and appears as a moth-eaten pattern 
on the radiograph. Scintigraphy is more sensitive than 
radiographs and can be used to assess for additional 
sites of infection [10].

Diagnosis is made through direct identification of 
the organism via potassium hydroxide(KOH) wet prep 
or culture of bronchoalveolar lavage (BAL) [12]. Cul-
ture is the gold standard in diagnosis but can require 
four to six weeks for results. Serologic, sputum, and 
urine testing have been proven unreliable, reinforcing 
the importance of tissue cultures [13]. Recent advanc-
es in microsatellite genotyping have shown two distinct 
species, with B. gilchristii being more common in pedi-
atric cases [5].

The current recommended treatment for mild or 
moderate blastomycosis in immunocompetent patients 
is itraconazole for six to twelve months. In cases of se-
vere disease, such as, an infection of the central nervous 
system or infection in immunocompromised patients, 
amphotericin B is recommended.  Amphotericin B can 
be transitioned to azole treatment after an adequate 
response is achieved. Case reports support the use of 
voriconazole or posaconazole in cases of sub-therapeu-
tic itraconazole [14]. When osseous involvement oc-
curs, operative debridement of bone and surrounding 
soft tissue is recommended in all-age groups [8]. 

Conclusion
Although blastomycosis is a rare disease, it must be 

considered in the differential diagnosis of a lytic bone 
lesion occurring in endemic areas, as there is no pathog-
nomonic radiographic appearance. This case demon-
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strates the importance of early tissue cultures prior to 
initiation of disease-specific treatment. Adherence to 
this treatment protocol would prevent the often-de-
layed diagnosis of osseous blastomycosis. Cases with 
osseous involvement require workup for disseminated 
disease.  Operative debridement and antifungal therapy 
are the standard treatment for osseous blastomycosis. 
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