
Introduction
Pancytopenia is a hematological entity, an abnor-

mal depression of all the cellular elements of the blood. 
It ranges from mild to severe forms. Pancytopenia may 
be a result of decreased bone marrow production or 
bone marrow failure, clonal disorders of hematopoie-
sis, increased non-immune-mediated destruction or 
sequestration of blood cells, or immune-mediated de-
struction of blood cells [1]. 

Pancytopenia is a striking feature of many seri-
ous and life-threatening illnesses, ranging from simple 
drug-induced bone marrow hypoplasia, megaloblastic 

anemia, chronic hepatitis to fatal bone marrow aplasias 
and leukemias, and the severity of pancytopenia and 
the underlying pathology determine its management 
and prognosis [2]. Initially, mild impairment in marrow 
function may go undetected and pancytopenia may be-
come apparent strictly during times of stress or increased 
demand e.g., bleeding or infection [3]. In cases where to-
tal hip arthroplasty should be performed, pancytopenia 
makes surgical efforts more difficult and challenging.

The objectives here were to determine the risks, 
difficulties and complications involved in performing 
total hip arthroplasty (THA) in pancytopenia patients.
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ABSTRACT 

Objective: Pancytopenia is a hematological entity, it confronts surgeons from time to time, and the purpose was to deter-
mine the risks, difficulties and complications involved in performing total hip arthroplasty in pancytopenic patients. 
Materials and methods: single centre review of 15 patients with pancytopenia, who underwent THA. 5 patients had 
decreased bone marrow function, 9 increased peripherial destruction, 8 of them had chronic hepatitis with liver cirrhosis 
(hepatitic C in 6 and B in 2 cases). 
Results: 18 THA procedures, three patients had staged bilateral THA. Average age was 63.9 years. 12 women and 3 men, 
14 cementless and 4 hybrid THA-s. Average intraoperative blood loss was 930 ml, average operative time 72 min. 
Conclusion: THA in pancytopenia may be challenging and burdened by higher risks and costs, than in cases of some 
other comorbidities. THA can be safely performed, if thorough preoperative assessment is conducted, proven and safe 
surgical technique used and adequate postoperative restoration of hematological imbalances achieved.

Key words: Hip arthroplasty, pancytopenia, cryoprecipitate, cementless, hybrid

Department of Ortohopaedic Surgery and Traumatology 1Military Medical Academy Belgrade, Serbia 2Clinical Center Podgorica, Montenegro
Dragan Radoicic, MD, Department of Ortohopaedic Surgery and Traumatology, Military Medical Academy Belgrade, Serbia
e-mail: drradoicic@gmail.com
November 14, 2015 / December 24, 2015

Author affiliations     :
Correspondence       : 

Received / Accepted : 

1Bauru Dental School
University of São Paulo
Bauru–SP, Brazil

2Araraquara Dental School
São Paulo State University
Araraquara-SP, Brazil

Received: February 05, 2012 
Accepted: February 29, 2012 
Arch Clin Exp Surg 2012;X: X-X
DOI: 10.5455/aces.20120229052919

Corresponding author
Érica Dorigatti de Avila
Departamento de Estomatologia 
da Faculdade de Odontologia de 
Bauru
Universidade de São Paulo (USP)
Avenida Alameda Octávio 
Pinheiro Brizola, 9-75, 17012-901 
Bauru–SP, Brasil
erica.fobusp@yahoo.com.br

Original Article

Increased of Langerhans Cells in Smokeless 
Tobacco-Associated Oral Mucosal Lesions
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Consolaro1, Alberto Consolaro1

Abstract

Objective: To evaluate the changes in the number of Langerhans Cells (LC) observed in the epithelium of 
smokeless tobacco (SLT-induced) lesions. 
Methods: Microscopic sections from biopsies carried out in the buccal mucosa of twenty patients, who were 
chronic users of smokeless tobacco (SLT), were utilized. For the control group, twenty non-SLT users of SLT 
with normal mucosa were selected. The sections were studied with routine coloring and were immunostained 
for S-100, CD1a, Ki-67 and p63. These data were statistically analyzed by the Student’s t-test to investigate the 
differences in the expression of immune markers in normal mucosa and in SLT-induced leukoplakia lesions. 
Results: There was a significant difference in the immunolabeling of all markers between normal mucosa 
and SLT-induced lesions (p<0.001). The leukoplakia lesions in chronic SLT users demonstrated a significant 
increase in the number of Langerhans cells and in the absence of epithelial dysplasia. 
Conclusion: The increase in the number of these cells represents the initial stage of leukoplakia. 
Key words: Smokeless tobacco, leukoplakic lesions, cancer, langerhans cells, chewing tobacco.

Introduction
Among tobacco users, there is a false be-

lief that SLT is safe because it is not burned, 
which leads many people to quit cigarettes 
and start using SLT [1]. However, SLT con-
tains higher concentrations of nicotine than 
cigarettes and, in addition, nearly 30 carci-
nogenic substances, such as tobacco-specific 
N-nitrosamines (TSNA), which is formed 
during the aging process of the tobacco, [2-4] 
and which presents high carcinogenic poten-
tial. Moreover, because the tobacco has direct 

contact with the oral mucosa and creates a 
more alkaline environment, its products may 
even be more aggressive to tissue [5]. The 
percentage of SLT users is lower compared 
to cigarette users; however, usage is increasing 
among young individuals and it is therefore a 
significant and disturbing danger [6,7]. 

Initial studies on the effects of SLT on the 
oral mucosa demonstrated the formation of 
white lesions induced by chronic exposure to 
tobacco, characterized by epithelial thicken-
ing, increased vascularization, collagen altera-
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Materials and Methods 
The research protocol was approved by the relevant 

institutional review board and all participants provided 
written informed consent.

The study was a single center retrospective review of 
22 patients with pancytopenia who all underwent THA. 
Patients were operated on from January 2007 to July 
2013. The minimum follow-up was two years (one case) 
with an average of 4.4 years. 26 THAs were performed in 
the series - 4 patients had staged bilateral THA.

In the present series, pancytopenia, with the simul-
taneous presence of anemia, leucopenia and throm-
bocytopenia, was diagnosed in the presence of ane-
mia (hematocrit value <0.30, hemoglobin less than 
13.5g/dl in males or 11.5g/dl in females), leucopenia 
(WBC<3.0x10/L), or thrombocytopenia (platelets 
<100 x 10^9/L). Severe pancytopenia (symptomat-
ic anemia, WBC <0.5 x 10^9/L, and platelets <20 x 
10^9/L) was diagnosed in 6 cases. All operations were 
performed by two senior surgeons and under general 
anesthesia conducted by senior anesthesiologists. All 
patients required postoperative transfusion. In the ma-
jority of cases, platelets, fresh frozen plasma (FFP), cry-
oprecipitate, and albumin solutions were occasionally 
administered preoperatively, but more often postopera-
tively. Whether they were and how much FFP or cryo-
precipitate were used for treating a patient with massive 
blood loss was guided by timely tests of coagulation, 
including near-patient tests. All patients were regular-
ly, pre- and postoperatively, monitored and treated by 
hematology, nephrology, infectious diseases and other 
specialists. 

Regarding the etiology of pancytopenia, 11 patients 
had pancytopenia because of decreased bone marrow 
function, 10 had pancytopenia from increased periph-
eral destruction, and 9 had chronic hepatitis with liver 
cirrhosis, with or without splenomegaly, as the cause 
of pancytopenia (hepatitis C in 7 and hepatitis B in 2 
cases). In one case, after all possible investigations took 
place, pancytopenia was rated as idiopathic. 10 patients 
in the series were undergoing chronic hemodialysis for 
renal failure. Those patients required additional adjust-
ments in LMWH and antibiotic dosages by nephrology 
and hematology specialists. In four cases, three were 
on hemodialysis and it was necessary, early postop-

eratively (on the fourth or the fifth postoperative day), 
to discontinue chemoprophylaxis with low molecular 
weight heparin (LMWH). The decision to discontinue 
the chemoprophylaxis was rendered, when despite ap-
propriate restorations, considerable prolonged bleed-
ing from the postoperative wound and adverse results 
of the coagulation tests (international normalized ratio 
(INR), activated partial thromboplastin time (APTT) 
and platelet count) were noted. None of those patients, 
although without chemoprophylaxis, had deep venous 
thrombosis or venous thromboembolism-related com-
plications.

With regards to the orthopedic indication for THA, 
12 patients had THA for femoral neck fracture, and 
two had staged bilateral THA for bilateral femoral neck 
fracture (Figure 1 and Figure 2). 9 patients had elective 
procedures, and 6 of those patients had femoral head 
avascular necrosis (one case, bilateral staged THA) and 
3 had hip arthritis as an indication for THA (one case 
being bilateral THA). 

When it came to implants, THAs were performed 
as uncemented, cemented and hybridized (cementless 
acetabulum and cemented femoral stem). Implants 
used in the study were: Depuy cementless Corail hip 
system  with Duraloc or Pinacle acetabular cups (Dep-
uy Warsaw, Indiana, US), Zimmer cementless Versys 
and M/L taper stems (Zimmer Warsaw, Indiana, US). 
For hybrid cases, cemented Advocate stems combined 
with Zimmer Trilogy acetabular cups  were employed. 
In all situations, metal on polyethylene couplings and 
28mm femoral head diameters were used. In all pancy-
topenia cases of cemented or hybrid THA (Figure 3), 
commercially available antibiotic loaded cement (Re-
fobacin bone cement, Biomet Warsaw, Indiana, US). In 

Figure 1. Bilateral femoral neck fracture in a pancytopenic 30-year-old 
female on long-term hemodialysis.
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each case, preoperative templating was performed for 
the uncemented and cemented options, and the defini-
tive decision on type of THA was made intraoperative-
ly, primarily on the basis of bone quality.

Patients received preoperative antibiotic prophy-
laxis with ceftriaxone or ceftazidim 2g i.v., and in cases 
with allergic reactions to penicillin, gentamycin 120 
mg i.v.was used. The same antibiotic regimen was con-
ducted for at least 4 days postoperatively. In two cases 
with leucopenia as major feature of pancytopenia, and 
for two patients who regularly received immunosup-
pressants, after discontinuation of i.v. antibiotics, oral 
administration of azithromycin 250mg twice a day for 
5 days (as prescribed by hematology and infective dis-
eases specialists) took place. Suction drains were uti-
lized in 8 THA procedures, and in 3 cases, drains were 
removed on the first postoperative day, in two cases 
on the second, and in three cases, as a consequence of 
excessive wound drainage, on the fourth postoperative 
day. All patients were treated with low molecular weight 

heparins monitored by hematology specialists (enoxa-
parin sodium in all cases), and chemoprophylaxis was 
begun preoperatively for patients with hip fractures and 
postoperatively for patients in the elective THA group. 

Results 
There were 26 THA procedures, as 4 patients had 

bilateral THA (in a staged procedure). The average age 
of the patients was 49.5 years. There were 16 women 
and 6 men. In terms of THAs, 16 were cementless, 4 ce-
mented and 4 hybridized. Average intraoperative blood 
loss was 873 ml and the average operative time was 63 
min. The mean red blood cell transfusion volume was 
1710 ml (range 860 – 4400 ml). In two cases, massive 
blood transfusions, defined as replacement of the pa-
tients total blood volume in less than 24 hours with 
stored blood [4], were performed. The average wound 

Figure 2. Uncemented left THA in a pancytopenic 30-year-old female 
on hemodialysis.

Figure 3. Hybrid THA, for femoral neck fracture, in a 66-year-old female 
where antibiotic loaded cement was used for femoral stem fixation.
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drainage was 630 ml (240 to 2120 ml). The average 
postoperative length of hospitalization was 12.9 days. 
Prophylactic platelets were administered in 6 cases. In 
17 THA procedures, platelets were administered post-
operatively. FFP at a dose of 10 to 15 ml/kg was applied 
in almost all cases postoperatively, and in some cases, 
up to 8 FFP units were administered. Cryoprecipitates 
were provided in 5 cases when low fibrinogen levels < 
1.0 g/l were detected. 

Intraoperative cell salvage with a double suction 
setup was employed in three cases, the patients being 
selected in consultation with the attending anesthe-
siologist. Hemostatic agents for intraoperative topi-
cal application (in most cases, oxidized regenerated 
methylcellulose products) were utilized in 5 cases. Im-
mediately postoperatively, patients were transferred to 
an intensive care unit (ICU) and the average time spent 
in the ICU was 1.8 days. 

Besides hematologic imbalances, other major 
complications were noted. One cardiac arrest (fourth 
postoperative day - patient recovered), three hepatic 
decompensations, three renal failures (two were re-
versible, one required dialysis), three pulmonary em-
bolisms (two of those patients had cemented THA and 
one hybrid THA), and two cerebrovascular ischemic 
events (strokes that required neurological examination 
and treatment) were seen with this series. One patient 
with uncemented THA had early postoperative infec-
tion, Klebsiella sp. was isolated in cultures obtained 
during the revision procedure. Two stage revision with 
an articulating hip spacer was applied (Figure 4). One 
patient, a 71-year-old female (cemented THA) devel-
oped infection 12 weeks postoperatively, as Staphylo-
coccus aureus was isolated in cultures, and so i.v. antibi-
otic therapy, under the auspices of an infectious disease 
specialist, was started. As a result of comorbidities and 
unstable medical condition, surgery was delayed and 
the patient subsequently developed sepsis and mul-
tiorgan failure, expiring 18 weeks postoperatively. The 
mortality rate was 13.63% (three patients). Besides the 
aforementioned mentioned patient, during follow-up, 
of the two other patients that died, 2.1 and 4.6 years 
after THA surgery, one, besides blood loss, had a cer-
ebrovascular ischemic event postoperatively, but com-
pletely recovered in the first 6 months postoperatively. 

Figure 4. An articulating hip spacer in a two-stage revision of an infected 
uncemented THA.

The other patient that expired had no THA complica-
tions. It was determined that the cause of death in ei-
ther of these latter two cases could not be directly re-
lated to the THA procedure.

Late complications were involved in 6 cases 
(27.27%). In one patient, this was because of recur-
rent dislocations requiring revision surgery and a con-
strained acetabulum was used, one patient experienced 
periprothetic femoral fracture, and five prosthetic loos-
enings were noted (two septic and three aseptic). In to-
tal, 7 patients (31.18%) required revision surgery.

Discussion
There are not many studies that have dealt with the 

perfomance and safety of THA in pancytopenic pa-
tients, and so the data regarding this topic are very lim-
ited. According to incidence of complications in this 
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series compared to the general population undergoing 
THA [5], risks of non-implant-related major complica-
tions, like blood loss, higher transfusion requirements, 
cardiac, hepatic and renal decompensation, pulmonary 
embolism, and infection, are considerably higher in 
pancytopenia patients than in the typical patients. 

Most of the patients in this study had cirrhosis-
induced peripheral destruction as a cause of pancyto-
penia, and Cohen et al. [6] have shown that patients 
undergoing total joint arthroplasty procedures are at 
greater risk for complications and mortality than pa-
tients without cirrhosis, the risks being even higher if 
trauma is an indication for THA. 

A number of the patients here with femoral neck 
fracture, femoral head AVN, or hip arthritis were on a 
chronic hemodialysis regimen. Surgical treatment of 
hip fractures in patients with end-stage renal disease 
who are on chronic hemodialysis is associated with 
frequent complications and a high mortality rate [7]. 
In the series presented here, THA was opted for, but 
opinions in the literature are somewhat divided. Karae-
minogullari et al. [7] recommended that displaced 
femoral neck fractures should be treated with hemiar-
throplasty, while Sakalkale et al. [8] advocated THA in 
dialysis patients, noting however that THA should be 
reserved for those among this group expected to have 
a better life expectancy. From a similar point of view, 
total hip arthroplasty is best reserved for patients ex-
pecting a renal transplant or preferably for those who 
have already received a successful transplant according 
to Lieberman et al.[9].

In considering choice of implants, most of these 
patients received cementless THA. Li et al. [10] have 
shown promising medium-term results of uncemented 
THA in patients undergoing long-term hemodialysis, 
and Nagoya et al. [11], in a series of cementless THA 
for patients on long-term hemodialysis, confirmed that 
predictable long-term stability of the bone-implant in-
terface can be achieved by cementless fixation with an 
extensively coated implant.

Postoperative treatment requires intensive moni-
toring, regular lab analysis, and close cooperation with 
hematology and transfusion specialists. Standard-set-
ting groups in both the U.S [12] and England [13] have 
recommended a 10 x10^9/L for prophylactic platelet 

transfusion trigger for all patients chronically throm-
bocytopenic based on chemotherapy, bone marrow 
transplantation, or for marrow conditions resulting in 
thrombocytopenia, such as aplasia or myelodysplasia. 
In the present series, in order to minimize the risk of 
major hemorrhage, after consultations with anesthe-
siology and hematology specialists, 20 x 10^9/L was 
used as a threshold for prophylactic platelets. The indi-
cations for transfusing FFP, cryoprecipitate, and cryo-
supernatant plasma are limited. In cases of liver disease, 
FFP is advocated by some for the prevention of bleed-
ing and a prolonged prothrombin time, although the 
response may be unpredictable and complete normali-
zation of the hemostatic defect does not always occur. 
If FFP is given, coagulation tests should be repeated 
post-infusion to guide decision making [14,15].

In this study, intraoperative cell salvage was applied 
in a number of cases. General indications for cell salvage 
in orthopedics are major spine surgery, bilateral knee 
replacement, and hip and knee revisions [16]. As some 
of the relative contraindications include use of clotting 
agents, presence of bone chips, and methymetacrylate 
[16], there are still controversies regarding higher inci-
dence of complications. Here, it was observed that cell 
salvage use in pancytopenic THA limited, applicable in 
a few selected cases. 

Several important recommendations in pre, peri and 
postoperative management of pancytopenic patients un-
dergoing THA, should be highlighted. The preoperative 
evaluation should focus on identification of pancytope-
nia cause and type, comorbidity assessment, and risk re-
duction. Attending surgeon and anesthesiologists should 
not hesitate to order multiple consultations (hematol-
ogy, hepatology, nephrology, transfusiology, infectious 
diseases, and other specialists), pre- and postoperatively. 
Hepatic or renal failure, pulmonary embolism, or even 
cerebrovascular events, are to be anticipated. Timely in-
terventions by hematology, hepatology, or nephrology 
specialists may be crucial in risk reduction and compli-
cation prevention and treatment. Discussing each case 
with an anestesiologist can be of extreme importance 
in identifying the complex perioperative surgical, anes-
thetic, hemodynamic, and hemostasis issues that may be 
unique to pancytopenic patients.

Prior to surgery, the surgeon must arrange postop-
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erative monitoring and treatment in an intensive care 
unit setting. Postoperative care should also be multi-
disciplinary. Monitoring should focus on hemostasis 
complications, and hepatic and renal decompensation. 

The study was limited by its retrospective nature 
and lack of a control group.

Conclusion
Total hip arthroplasty in cases of pancytopenia may 

be challenging and burdened by higher risks than in 
cases with other comorbidities. THA in pancytopenia 
settings can be safely performed if thorough preopera-
tive assessment is conducted, proven and safe surgical 
and anaesthesiological approaches used, and subse-
quent adequate postoperative restoration of hemato-
logical imbalance is ensured. 
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