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Management of Tooth Extraction in a Patient
With a Rare Bleeding Disorder Associated

With Hermansky-Pudlak Syndrome:
A Case Report

Patton Minkin, DDS,* Richard Bertetti, DMD,y Sean Lindsey, DDS,z
and Brian Bovino, DMDx

Purpose: This report describes the case of a 27-year-old man who had been diagnosed with Hermansky-
Pudlak syndrome shortly after birth. Because the patient had a major bleeding disorder associated with his
syndrome, local and systemic hemostatic protection recommendations had to be considered before tooth
extraction.

Materials and Methods: Synthetic vasopressin (1-deamino-8-d-arginine vasopressin [DDAVP]) was
transfused intravenously before surgery. During surgery the patient was transfused with 1 U of human
leukocyte antigen (HLA)-matched apheresis platelets. A hemostatic packing of Avitene and Gelfoam was
adapted to the extraction site.

Results: Treatment with DDAVP, HLA-matched platelets, and local application of a packing with Avitene
and Gelfoam resulted in sustained hemostasis and an excellent healing response.

Conclusion: Surgical and routine extractions appear to be safe procedures in patients with Hermansky-
Pudlak syndrome when appropriate local and systemic hemostatic measures are used.
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Hermansky-Pudlak syndrome (HPS) is a rare autosomal
recessive disorder characterized by oculocutaneous
albinism (OCA), increased bleeding tendency, and ce-
roid storage abnormalities. It was first described by 2
Czech internists, Frantisek Hermansky and Paulus Pu-
dlak, in 1959.1 They recounted the cases of 2 unrelated
patients with albinism and markedly prolonged
bleeding times, nystagmus, and large pigmented retic-
ular cells in their bone marrows. These classic findings
result from defects of multiple cytoplasmic organelles:
melanosomes, platelet-dense granules, and lysosomes.
Varying amounts of skin melanin and associated albi-
nism are seen based on severity. Ocular symptoms
also arise from defective melanosomes and often man-
ifest as photophobia, strabismus, nystagmus, and
vision acuity impairment. Individuals with the syn-

drome have major platelet dysfunction and tend to
bruise and bleed easily. The cellular storage disorder
results in a ceroid accumulation in the body tissues
and causes damage, especially in the lungs and kid-
neys.2 Ceroid deposition in patients with HPS has
been associated with pulmonary fibrosis, granuloma-
tous enteropathic disease, and renal failure.

The bleeding diathesis of HPS results from absent or
severely deficient dense granules in platelets.3 Several
important chemicals (adenosine diphosphate [ADP],
adenosine triphosphate [ATP], serotonin, calcium,
and phosphate) related to hemostasis are normally
stored in these dense granules. When an injury, such
as a cut, occurs, platelets normally release the con-
tents of their dense granules. ADP attracts surrounding
platelets and they become ‘‘activated’’ and change
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their shape to become stellate. Platelets become
‘‘sticky’’ and aggregate on the wall of a damaged blood
vessel. In HPS, platelets are not attracted to each other
and do not change shape or become activated. The
ATP contained in the dense granules of normal plate-
lets is necessary for the production of threads of fibrin
in the blood. Fibrin acts like a net that traps red blood
cells and platelets. Together they form a blood clot at
the site of injury. In HPS, fibrin threads do not form a
strong net. Clots are slow to form, and when they
eventually form, they are unstable and degrade easily.4

The synthetic analog of the antidiuretic hormone
vasopressin (1-deamino-8-d-arginine vasopressin
[DDAVP]) has been used successfully for the manage-
ment of platelet function defects. DDAVP is an
appealing hemostatic adjunct for several reasons.
DDAVP is inexpensive, especially compared with
coagulation factor concentrates. It also involves no
risk of transmission of viruses or new pathogens, and
it prevents exposure to coagulation factors or platelet
concentrates, decreasing the risk of immunization.5

Platelet transfusion is a standard part of therapy for
different patients with thrombocytopenia or platelet
dysfunction. Platelets areprocessed, tested, and labeled
in a manner similar to that for whole blood, which
includes ABO and Rh typing and required testing for
transfusion-transmitted diseases.6 Platelets can be
administered intraoperatively to maximize circulating
platelets available for hemostasis at the time of surgery.

Report of Case

This report describes the case of a 27-year-old man
(Fig 1) who was diagnosed with HPS shortly after
birth. He underwent subsequent genetic studies at
the National Institutes of Health, where he is a partic-
ipant in the Natural History of Hermansky-Pudlak Syn-
drome study.
The patient exhibited 2 classic clinical manifestations

of HPS, OCA and a bleeding diathesis. The patient
reported ahistoryofbleedingwith seemingly trivial abra-
sions, such as excoriation of his acne. He denied sponta-
neous oral mucosal bleeding, but reported occasional
epistaxis during the winter months. Review of the
gastrointestinal system was negative for evidence of
colitis, and he exhibited no signs of pulmonary fibrosis.
Blood was tested for type and screen, coagulation

profile, complete blood cell count, and complete
metabolic profile (Table 1). Several hematologic
studies also were performed. This included a DDAVP
bleeding time challenge, which showed objective
qualitative changes, but failed to show improvement
of bleeding time. However, there was an excellent in-
crease in von Willebrand factor (vWF) assays after
DDAVP infusion; hence, this medication was consid-
ered a useful adjunctive hemostatic measure.

A panoramic radiographwas obtained and reviewed
(Fig 2). The mandibular right second molar showed
radiographic evidence of failing endodontic therapy
and was deemed non-restorable by the patient’s
general dentist.

Materials and Methods

DDAVP 0.3 mg/kg (20 mg in 5% dextrose 50 mL) was
transfused intravenously over 45 minutes, 1 hour
before surgery. During surgery the patient was trans-
fused with 1 U of human leukocyte antigen (HLA)-
matched apheresis platelets over 30 minutes.

Local anesthesia was administered in a standard
block and infiltrative manner using 3 cartridges (5.4
mL) of 2% lidocaine with 1:100,000 epinephrine. The
mandibular right second molar was extracted without
complication or damage of gingival soft tissue. A hemo-
static packing (Avitene (Davol, Inc. Warwick, RI) and
Gelfoam (Pfizer Inc, New York, NY)) was adapted to
the extraction socket and securedwith a 4-0 silk suture.

The patient was monitored in the clinic for 1 hour
before being transported back to his hospital room.

FIGURE 1. Photograph of patient with Hermansky-Pudlak
syndrome.
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The platelet transfusion was completed without
complication. The patient received a second planned
20-mg DDAVP infusion 6 hours from application of
local hemostatic agents.

Results

The patient was admitted for 24-hour observation.
No significant bleeding was encountered during
admission, with an estimated blood loss of less than
10 mL. There were no adverse reactions from the
platelet and DDAVP infusions. No important change
was noted to patient’s metabolic profile. The patient
showed normal healing at the time of suture removal,
4 days postoperatively. Two-week follow-up showed
excellent healing at the extraction site. The patient
did not require pain medication.

Discussion

Management of patients with HPS requiring tooth
extraction involves close cooperation between the he-
matologist and the oral and maxillofacial surgeon. The
hematologist should be consulted to characterize the
patient’s bleeding risk and to determine an appro-
priate prophylactic regimen to prevent secondary
local bleeding during oral interventions. Standard
blood tests, such as prothrombin time, partial throm-
boplastin time, and platelet count, usually do not iden-

tify the platelet defect in HPS.7 The amount of
prolonged bleeding varies in affected individuals
from very mild to life threatening. A period of
in-house observation is prudent because seemingly
trivial bleeds can be life threatening. Careful follow-
up after discharge also is vital to observe for delayed
bleeding. Fatal bleeding after tooth extraction has
been reported in these patients.8

DDAVP affects hemostasis by increasing the plasma
levels of factor VIII, vWF, and platelet adhesiveness
while having no effect on platelet count.9 DDAVP
shortens the prolonged activated partial thrombo-
plastin time and the bleeding time.

General recommendations on patient management
with DDAVP are well documented.10 A single intrave-
nous dose of 0.3 mg/kg body weight is usually diluted
in at least 50 to 100 mL of physiologic saline and given
by slow intravenous infusion over 30 minutes. One of
the immediate effects of DDAVP is a facial flushing-
type reaction, which is not particularly dangerous, but
a general nuisance. Thepresent patient had this flushing
reaction at prior challengeswith DDAVP; thus, the deci-
sion was made to draw out the infusion to 45 minutes
from the standard 30 minutes and to premedicate with
diphenhydramine. The peak response is seen approxi-
mately 60 minutes after intravenous or subcutaneous
administration. The necessity for repeat administration
of DDAVP for hemostasis should be determined by labo-
ratory response and the clinical conditionof the patient.
The tendency toward tachyphylaxis with repeated
administration given more frequently than every 48
hours should be consideredwhen treating each patient.

When administering DDAVP, fluid intake should be
adjusted downward to decrease the potential occur-
rence of water intoxication and hyponatremia with
accompanying signs and symptoms, including head-
ache, nausea, and vomiting. Particular attention
should be paid to the possibility of the rare occurrence
of an extreme decrease in plasma osmolality that may
result in seizures, which could lead to coma. DDAVP
acetate should not be used to treat patients with
type IIB vonWillebrand disease because platelet aggre-
gation can be induced.11

In the present case, a transfusion of 4.25! 1011HLA-
matched plateletswas administered intraoperatively to
maximize circulating platelets available for hemostasis
at the time of surgery. HLA typing was performed for
the purpose of administering matched products to
stave off platelet refractoriness. Also, because pulmo-
nary fibrosis typically supervenes and alloimmuniza-
tion is a great concern (should lung transplantation
be requisite), the decision was made to supply
perfectly matched platelets; hence, the administration
of HLA-matched platelets in this case.

There is a dose-response effect from platelet trans-
fusion. Within 1 hour after transfusion, the platelet

Table 1. TESTING FOR PATIENT WITH
HERMANSKY-PUDLAK SYNDROME

Blood type B
Screen Rh+

Coagulation profile
PT (seconds) 14.1
INR 1.1
PTT (seconds) 36.7

Hematology
WBC count (thousands/mL) 5.2
Hemoglobin (g/dL) 16.2
Hematocrit (%) 46.1
Platelet count (thousands/mL) 220

Complete cell count
Sodium (mmol/L) 139
Potassium (mmol/L) 4.7
Chloride (mmol/L) 102
CO2 (mmol/L) 29
Urea nitrogen (mg/dL) 14
Creatinine (mg/dL) 0.90
Glucose (mg/dL) 83

Abbreviations: INR, international normalized ratio; PT,
prothrombin time; PTT, partial thromboplastin time; WBC,
white blood cell.
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FIGURE 2. Panoramic radiograph of the mandibular right second molar shows evidence of failing endodontic therapy.
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count increases approximately 10,000/mL when 1 !
1011 platelets are transfused into a typical 70-kg pa-
tient. The usual dose of approximately 3.5 to 4.0 !
1011 platelets causes the platelet count to increase
by 35,000 to 40,000/mL in an average-sized adult.
A packing consisting of Avitene and Gelfoam was

adapted to the extraction site as a local hemostaticmea-
sure. Avitene is an absorbable hemostatic agent pre-
pared from purified bovine corium collagen and
shredded into fibrils to increase surface area. When in
contact with a bleeding surface, Avitene attracts plate-
lets that adhere to its fibrils and undergo the release
phenomenon. This triggers aggregation of the platelets
into thrombi in the interstices of the fibrous mass, initi-
ating the formation of a physiologic platelet plug.12

The Gelfoam sterile compressed sponge is a water-
insoluble hemostatic device prepared from purified
porcine skin gelatin and capable of absorbing up to
45 times its weight of whole blood.13 The clotting
effect of Gelfoam results from thromboplastin
release from platelets, occurring when platelets
entering the sponge become damaged by contact
with the walls of its myriad of interstices. The spongy
physical properties of the gelatin sponge hasten
clot formation and provide structural support for
the forming clot.
The patient had no drug allergies, but aspirin and

nonsteroidal anti-inflammatory drugs are absolutely
contraindicated owing to bleeding risks. Acetamino-
phen is the analgesic of choice in patients with HPS.
Prior bronchoscopy showed no evidence of pulmo-

nary fibrosis. Typically symptoms appear in the early
30s and can progress to death within a decade.14 Pul-
monary function may decline in advance of lung find-
ings at imaging; thus, intravenous sedation may be a
risky proposition for those with HPS.
Treatment with DDAVP, HLA-matched platelets, and

packing with Gelfoam and Avitene resulted in sus-
tained hemostasis and an excellent healing response.
In conclusion, surgical and routine extractions appear
to be safe procedures in patients with HPS when

appropriate local and systemic hemostatic measures
are used.

Acknowledgments

The author wishes to thank Dr. Hrvoje Melinscak, a fellow in He-
matology/Oncology at Mt. Sinai-Roosevelt Hospital, for his participa-
tion and insight in this investigation.

References

1. Oh J, Ho L: Mutation analysis of patients with Hermansky-Pudlak
syndrome: A frameshift hot spot in the HPS gene and apparent
locus heterogeneity. Am J Hum Genet 62:593, 1998

2. Hermansky F, Pudlak P: Albinism associated with hemorrhagic
diathesis and unusual pigmented reticular cells in the bone
marrow: Report of two cases with histochemical studies. Blood
14:162, 1959

3. Huizing M, Parkes JM, Helip-Wooley A, et al: Platelet alpha gran-
ules in BLOC-2 and BLOC-3 subtypes of Hermansky-Pudlak syn-
drome. Platelets 18:150, 2007

4. Rendu F, Breton-Gorius J, Trugnan G, et al: Studies on a new
variant of the Hermansky-Pudlak syndrome: Qualitative, ultra-
structural, and functional abnormalities of the platelet dense
bodies associated with a phospholipase A defect. Am J Hematol
4:387, 1978

5. Piot B, Sigaud-Fiks M, Huet P, et al: Management of dental extrac-
tions in patients with bleeding disorders. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod 93:247, 2002

6. McCullough J: Overview of platelet transfusion. Semin Hematol
47:235, 2010

7. Huizing M, Gahl WA: Disorders of vesicles of lysosomal lineage:
The Hermansky-Pudlak syndromes. Curr Mol Med 2:451, 2002

8. Theuring F, Fiedler J: Fatal bleeding following tooth extraction.
Hermansky-Pudlak syndrome. Dtsch Stomatol 23:52, 1973

9. Barnhart MI, Chen S, Lusher JM: DDAVP: Does the drug have a
direct effect on the vessel wall. Thromb Res 31:239, 1983

10. Sakariassen KS, Cattaneo M, van der Berg A, et al: DDAVP
enhances platelet adherence and platelet aggregate growth on
human artery subendothelium. Blood 64:229, 1984

11. Mannucci PM, Pareti FI, Holmberg L, et al: Studies on the pro-
longed bleeding time in von Willebrand disease. J Lab Clin
Med 88:62, 1976

12. Alexander JM, Rabinowitz JL: Microfibrillar collagen (Avitene) as
a hemostatic agent in experimental oral wounds. J Oral Surg 36:
202, 1978

13. Council on Pharmacy and Chemistry: Absorbable gelatin
sponge—New and nonofficial remedies. JAMA 135:921, 1947

14. Gahl WA, Huizing M: Hermansky-Pudlak syndrome. GeneRe-
views [Internet]. Available at: http://www.ncbi.nlm.nih.gov/
books/NBK1287/. Published July 24, 2000; accessed April 30,
2014.

MINKIN ET AL 223

http://refhub.elsevier.com/S0278-2391(14)01409-8/sref1
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref1
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref1
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref2
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref2
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref2
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref2
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref3
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref3
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref3
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref4
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref4
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref4
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref4
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref4
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref5
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref5
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref5
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref6
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref6
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref7
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref7
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref8
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref8
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref9
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref9
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref10
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref10
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref10
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref11
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref11
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref11
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref12
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref12
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref12
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref13
http://refhub.elsevier.com/S0278-2391(14)01409-8/sref13
http://www.ncbi.nlm.nih.gov/books/NBK1287/
http://www.ncbi.nlm.nih.gov/books/NBK1287/

	Management of Tooth Extraction in a Patient With a Rare Bleeding Disorder Associated With Hermansky-Pudlak Syndrome: A Case ...
	Report of Case
	Materials and Methods
	Results
	Discussion
	Acknowledgments
	References


