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Abstract

Background: With the increase in life expectancy, the incidence of head and neck cancer has grown in the elderly
population. Free tissue transfer has become the first choice, among all the reconstructive techniques, in these
cases. The safety and success of micro vascular transfer have been well documented in the general population, but
its positive results achieved in elderly patients have received less attention.

Methods: We retrospectively studied 28 patients over the age of 60 years. The aim of this paper was to study the
success rate of free tissue transfer and investigate the complication incidence in this patient population.

Results: Twenty-eight free flaps were performed to reconstruct medium to large cervico-facial surgical defects in
six years. No difference was noted between success and complication rates observed between general and elderly
population.

Conclusion: This study indicates that free-flap technique for head and neck reconstruction could be considered a
safe option in elderly patients when a good pre-operative general status is present.

Background
Microsurgical free-tissue transfer has gained a central
role in plastic surgery for difficult reconstruction of
head and neck defects, modifying the treatment of can-
cer in this region.
Although this technique has become a safe choice,

complications may occur in 5-25%; these patients may
require a surgical re-exploration of the free flap [1].
The proportion of elderly people with head and neck can-

cer is rising due to an overall increase in life expectancy.
The safety and success of free flap transfer have been

well documented in the general population; positive
results achieved in elderly patients have received less
attention [2].
The aim of the present study is to investigate the

effect of age on the outcome of such procedures, the
medical impact of prolonged surgery and if it is worthy

against the functional benefits and the better life expec-
tancy achieved by the use of microvascular reconstruction.

Methods
We retrospectively reviewed our experience with micro-
surgical free-tissue transfer in patients over the age of
60 whom we arbitrarily defined as “elderly”.
Between January 2007 and February 2013, 28 patients

with head and neck cancer were treated at the Maxillo-
facial Surgical Unit and reconstructed by our Plastic
Surgery team.
The patients were classified into two groups according

to age: between 60 and 69 years (age group I) and
between 70 and 79 years (age group II), respectively.
Table 1.
The oral cavity was the most frequent site of recon-

struction in all groups. All patients undergoing microsur-
gical free-tissue transfer were recovered in intensive care
unit until their stabilization. The flap was monitored by
checking paddle skin colour, bleeding and, if necessary,
Doppler signal, every 2 hours for the first day, every 6h
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on day 2-3 and then less frequently until patient’s
discharge.
Many variables were analysed for each group. Our

records were reviewed searching for diagnosis, free-flap
type, defect site, patient age and sex, preoperative medi-
cal problem, length of operation, complications and
operative mortality. We classified complications into
two main clusters: technique-related (seroma, haema-
toma, infection, dehiscence, thrombosis, congestion and
skin or flap loss) and general conditions-related. Techni-
que complications were classified as major, requiring
surgical re-exploration, or minor, not requiring re-
exploration.
Long-term functional outcomes (speech, swallowing

and chewing) were assessed 6 month after surgery.

Results and discussion
A total of 28 patients (20 male, 8 female; ranging 60 to
77 years) underwent a free-tissue transfer for head and
neck tumours. Fifteen patients, were aged between 60
and 69 years (age group I) and thirteen patients were
aged between 70 and 79 years (age group II).

Most frequent histological diagnosis, preoperatively
indicated by biopsy, was squamous cell carcinoma.
Various free flap types were used to reconstruct a

variety of defects. Microvascular free flaps used were:
radial forearm (n = 17), fibula (n = 4), latissimus dorsi
(n = 3), ulnar forearm (n = 2), rectus abdominis (n = 2).
Total success rate was 93% (26/28).
Preoperative medical problems were evaluated through

American Society of Anesthesiologists (ASA) score; just
one patient classified as ASA III class underwent micro-
vascular technique.
Donor site major complications were not observed.
Total complication rate was 17,9% (5/28); complications

were divided into two different groups: technique-related
and systemic condition-related. Four technique-related
complications were observed (14,3%): of these three were
major and one minor. Major flap complications (10,7%)
consisted of one venous thrombosis of the pedicle and one
partial necrosis in age group II (15,4%) and one venous
thrombosis in age group I (6,7%). Flap salvage was possible
in the younger patient with venous thrombosis by explor-
ing the flap and performing a new anastomosis; in the

Table 1 Patient series

Name Age Group ASA Type of tumour Site Reconstruction Days in Intens.Care Complications

PO 60 I 1 SCC Cheek Radial forearm 1 -

AR 60 I 2 Sarcoma Mandible Fibula osteocutaneous 1 Venous throbosis

GE 61 I 1 SCC Mandible Fibula osteocutaneous 2 -

AG 62 I 1 SCC Palate Radial forearm 1 -

MD 62 I 2 SCC Tongue Radial forearm 1 -

PM 63 I 2 SCC Larynx and pharynx Radial forearm 2 -

TD 64 I 1 BCC Cheek (ext.) Radial forearm 1 -

CG 65 I 2 SCC Scalp Latissimus dorsi 1 -

FS 65 I 1 SCC Cheek (ext.) Latissimus dorsi 1 -

DA 66 I 2 SCC Tongue Ulnar forearm 1 -

AP 66 I 2 SCC Tongue Ulnar forearm 1 -

DR 66 I 1 SCC Floor and tongue Radial forearm 1 -

DN 67 I 1 SCC Floor and tongue Radial forearm 1 -

SA 68 I 2 SCC Cheek Radial forearm 1 -

IB 69 I 1 SCC Pharynx Radial forearm 2 -

BM 70 II 2 SCC Floor Radial forearm 1 -

DC 70 II 1 SCC Mandible Fibula osteocutaneous 2 -

RA 71 II 1 SCC Lips and cheek Radial forearm 1 -

PA 72 II 3 SCC Tongue Radial forearm 3 Pulmonary failure

RM 72 II 2 SCC Floor and tongue Radial forearm 1 -

CR 72 II 1 SCC Scalp Latissimus dorsi 2 -

SG 73 II 2 SCC Cheek Radial forearm 1 Haematoma

SM 75 II 1 SCC Tongue Radial forearm 1 -

FS 75 II 2 SCC Mandible Fibula osteocutaneous 2 Partial necrosis

DM 75 II 1 SCC Floor and tongue Radial forearm 1 -

PI 76 II 2 SCC Half right face Rectum abodminis muscle 3 Venous thrombosis

GG 77 II 2 SCC Half right face Rectum abodminis muscle 2 -

TC 77 II 1 SCC Floor and tongue Radial forearm 1 -
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older patient with partial necrosis another local flap was
needed; total flap loss occurred in another case.
A minor flap complication occurred in the age group

II (7,7%): an haematoma occurred at the recipient site
and was evacuated at the patient bed, with no surgical
re-exploration.
One patient, in the age group II, had a systemic com-

plication that resulted in respiratory failure soon after
the transfer to the intensive care unit. This patient with
COPD was an heavy smoker.
Speech, swallowing and chewing assessed in our

patients 6 months after surgery resulted well preserved.
Head and neck tumours are often diagnosed late,

because of their lack of symptoms in the early stage. In
these cases a large demolition is needed. Because of the
importance of the quality of life, surgery has to be safe and
give satisfactory functional outcomes. Microvascular free-
tissue transfer has gained a central role for these large
reconstructions to protect important functions of this
region. The success rate of this surgery at the present time
is reported to be in the range of 91% to 99% in large series
from major microsurgical centers [3-5].
Age has been regarded frequently as an independent

risk factor for bad surgical outcomes; before the 1960s
the mortality rate for elderly patients undergoing elec-
tive surgery was 2-6 times higher than in the general
population [6]. The reasons that may explain this differ-
ence are well documented; the most common medical
problems that affect the mortality are heart failure, or
the compromise of pulmonary function [7,8].
The improvements in anaesthesia techniques explain

the reduction of the mortality rate in elderly patients
during these 40 years, especially for patients with car-
diac disease [9].
Studies on microsurgical free flap conducted in elderly

patients do not agree in defining the term “elderly”, but
they demonstrated that age is not an important factor
influencing the success of this surgery [10-13]. Pompei
et al. in a large study of pedicled and free flaps for head
and neck reconstructions showed that complications
were related with comorbidities more than the age [14].
A reliable predictor of postoperative morbidity could

be the ASA status as suggested in a study by Serletti et
al. [13].
However, these studies stress how several factors can

lead to free-flap complication; most of them reported
that age does not impact the free transfer success, but
results are variable.
Our results are comparable to the ones showed by

Shestak et al. in their small series of cases. In this study
19 patients underwent a free flap reconstruction and
results showed a 16% major surgical complication rate
in patients over 70 years and 13% in patients under 70
years [10].

In the present study one patient died after this surgery
(mortality rate 3,5%); this fatal post-operative complica-
tion was correlated with a higher ASA class.

Conclusion
In conclusion our study shows that microsurgical free-
flap transfer can be considered a safe technique for head
and neck reconstruction in all age groups. Pre-existing
systemic disease could influence peri- and post-operative
complications, and ASA status could be a well accepted
way to select patients undergoing this surgery.

Figure 1 Squamous cell carcinoma of the right cheek and
tonsillar pillar.

Figure 2 Transferred radial forearm free flap at two weeks.
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List of abbreviations used
ASA= American Society of Anesthesiologists; COPD= Chronic Obstructive
Pulmonary Disease; SCC= Squamous Cell Carcinoma; BCC= Basal Cell
Carcinoma.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
F.T.: conception and design, acquisition and interpretation of data, drafting
the manuscript, given final approval of the version to be published. S.L.P.:
acquisition of data, given final approval of the version to be published. S.R.:
interpretation of data, drafting the manuscript, given final approval of the
version to be published. P.B, S.M, L.C, P.G: critical revision, interpretation of
data, given final approval of the version to be published. G.N.: drafting the
manuscript, given final approval of the version to be published. G.D.A.O.:
acquisition and interpretation of data, critical revision, given final approval of
the version to be published. F.S.: conception and design, acquisition and
interpretation of data, drafting the manuscript, critical revision, given final
approval of the version to be published.

Authors’ information
FT: Medical Doctor. SLP: Resident in Plastic, Reconstructive and Aesthetic
Surgery at University Federico II, Naples. SR: Resident in Plastic,
Reconstructive and Aesthetic Surgery at University Federico II, Naples. PB:
Resident in Maxillofacial Surgery at University Federico II, Naples. GN: Medical
Student. SM: Resident in Plastic, Reconstructive and Aesthetic Surgery at
University Federico II, Naples. LC: Specialist in Plastic, Reconstructive and
Aesthetic Surgery at University Federico II, Naples. PG: Specialist in
Maxillofacial Surgery at University Federico II, Naples. GDAO: Assistant
Professor in Maxillofacial Surgery at University Federico II, Naples. FS:
Assistant Professor in Plastic, Reconstructive and Aesthetic Surgery at
University Federico II, Naples

Declarations
Publication of this article was funded by research university funding.
This article has been published as part of BMC Surgery Volume 13
Supplement 2, 2013: Proceedings from the 26th National Congress of the
Italian Society of Geriatric Surgery. The full contents of the supplement are
available online at http://www.biomedcentral.com/bmcsurg/supplements/13/
S2.

Authors’ details
1Unit of Plastic, Reconstructive and Aesthetic Surgery, Federico II University,
Via S.Pansini 5, 80131, Naples, Italy. 2Department of Maxillofacial Surgery,
Federico II University, Via S.Pansini 5, 80131, Naples, Italy.

Published: 8 October 2013

References
1. Salgado CJ, Moran SL, Mardini S: Flap monitoring and patient

management. Plast Reconstr Surg 2009, 124(6 suppl):e295-e302.

Figure 3 Squamous cell carcinoma of the floor of the mouth.

Figure 4 Radial forearm free flap harvesting and its pedicle.

Figure 5 Settled radial forearm free flap at 6 months follow-up.

Figure 6 Healed skin grafted radial forearm free flap donor
site 6 months after surgery.

Turrà et al. BMC Surgery 2013, 13(Suppl 2):S27
http://www.biomedcentral.com/1471-2482/13/S2/S27

Page 4 of 5

http://www.biomedcentral.com/bmcsurg/supplements/13/S2
http://www.biomedcentral.com/bmcsurg/supplements/13/S2
http://www.ncbi.nlm.nih.gov/pubmed/19952698?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19952698?dopt=Abstract


2. Yu P, Chang DW, Miller MJ, et al: Analysis of 49 cases of flap compromise
in 1310 free flaps for head and neck reconstruction. Head Neck 2009,
31:45-51.

3. Shaw WW: Microvascular free flaps: the first decade. Clin Plast Surg 1983,
10:3.

4. Khouri RK: Free flap surgery: the second decade. Clin Plast Surg 1992,
19:757.

5. Hidalgo DA, Jones CS: The role of emergent exploration in free-tissue
transfer: A review of 150 consecutive cases. Plast Reconstr Surg 1990,
86:492.

6. Cole WH: Prediction of operative reserve in the elderly patient. Ann Surg
1968, 168:310.

7. Guarnieri T, Filbrun CR, Zitnik G, et al: Contractile and biochemical
correlates of b-adrenergic stimulation of the aged heart. Am J Physiol
1980, 239:H501-8.

8. Mannino DM, Davis KJ: Lung function decline and outcomes in elderly
population. Thorax 2006, 61:472-7.

9. Foster ED, Davis KB, Carpenter JA, et al: Risk of noncardiac operation in
patients with defined coronary disease. Ann Thorac Surg 1986, 41:42-50.

10. Shestak KC, Jones NF: Microsurgical free-tissue transfer in the elderly
patients. Plast Reconstr Surg 1991, 88:259-63.

11. Bonawitz SC, Schnarrs RH, Rosenthal AI, et al: Free tissue transfer in elderly
patients. Plast Reconstr Surg 1991, 87:1074-79.

12. Ziffren SE, Hartford CE: Comparative mortality for various surgical
operations in older versus younger age group. J Am Geriatr Soc 1972,
20:485-9.

13. Classen DA, Ward H: Complications in a consecutive series of 250 free
flap operations. Ann Plast Surg 2006, 56:557-61.

14. Pompei S, Tedesco M, Pozzi M, et al: Age as a risk factor in cervicofacial
reconstruction. J Exp Clin Cancer Res 1999, 18:209-12.

doi:10.1186/1471-2482-13-S2-S27
Cite this article as: Turrà et al.: Microvascular free-flap transfer for head
and neck reconstruction in elderly patients. BMC Surgery 2013
13(Suppl 2):S27.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Turrà et al. BMC Surgery 2013, 13(Suppl 2):S27
http://www.biomedcentral.com/1471-2482/13/S2/S27

Page 5 of 5

http://www.ncbi.nlm.nih.gov/pubmed/18972428?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18972428?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6340914?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1339634?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2201050?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2201050?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/5664104?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6107047?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6107047?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16517577?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16517577?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3484621?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3484621?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1852818?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1852818?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2034727?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2034727?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/5078082?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/5078082?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16641636?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16641636?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10464708?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10464708?dopt=Abstract

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Results and discussion
	Conclusion
	List of abbreviations used
	Competing interests
	Authors’ contributions
	Authors’ information
	Declarations
	Authors' details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


