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Background: Free tissue transfer in patients with organic mental disorder has always been
known to be risky. Herein, the outcomes of free tissue transfers for head and neck recon-
struction in those with alcohol-induced mental disorder were analyzed.

Materials and methods: We retrospectively reviewed and analyzed data from the past 10
years of 1,364 patients who had undergone microsurgical tissue transfers after head and neck
cancer ablation. Among them, 54 patients had been diagnosed with alcohol-induced mental
disorders post-operatively. Age ranged from 33 to 71 years. Alcohol-drinking history averaged
17.5 years. Reconstructive procedures included 25 forearm flaps, 13 anterolateral thigh (ALT)
flaps, 10 fibula osteocutaneous flaps, and 6 double flaps (fibula+ALT). The outcomes and
complications were analyzed.

Results: Onset periods ranged from the first to fourth days post-operatively. Duration of
alcohol withdrawal or delirium tremens was 3–10 days. All patients gradually stabilized after
immediate psychiatric consultation and intensive medical treatment. The flap survival rate in
patients with alcohol withdrawal was significantly decreased in comparison with patients not
suffering alcohol withdrawal (83% versus 96.4%, P < 0.001). During this critical post-oper-
ative period, 28 (52%) patients with alcohol withdrawal syndrome experienced complications;
26 (48%) suffered flap-related complications, and 19 (35.2%) required additional surgery. The
analytical parameters revealed that secondary operative procedures and duration of hospi-
talization differed significantly between the complication and non-complication groups
(P < 0.001).

Conclusion: Higher rates of complications and level of critical care were needed in pa-
tients with alcohol-induced mental disorder after head and neck microsurgical recon-

Received May 8, 2007; accepted June 5, 2007; published online:
November 1, 2007.
Presented at the 21st Annual Meeting of American Society for

Reconstructive Microsurgery, 14–17 January, 2006, Tucson, AZ,
USA
Address correspondence and reprint requests to: Seng-Feng

Jeng, MD, FACS; E-mail: t1207816@ms22.hinet.net

Published by Springer Science+Business Media, LLC � 2007 The Society of
Surgical Oncology, Inc.

Annals of Surgical Oncology 15(1):371–377

DOI: 10.1245/s10434-007-9506-5

371



structions. Treatment requires a multidisciplinary approach, rapid diagnosis, and intensive
medical care.
Key Words: Head and neck cancer ablation—Alcohol-induced mental disorders—Free tissue

transfers.

Tumor ablation and radical neck dissection fol-
lowed by immediate free flap reconstruction has been
applied extensively for advanced head and neck
cancer reconstruction.1–3 Alcohol, betel nut, and
smoking are the major etiologies associated with head
and neck cancer patients in Taiwan.4–7 Therefore, the
incidence of chronic alcoholism is high in these pa-
tients.
The effects of alcoholism can be found in many

aspects of medicine. Although primary-care physi-
cians rarely admit patients due to a primary diagnosis
of alcohol withdrawal, the problem is often men-
tioned in discharge diagnoses. Epidemiological stud-
ies in the United States have revealed that the
prevalence of alcohol abuse and alcohol dependence
during the past year was 7.4% and 9.7% and that the
lifetime prevalence is 13.7% and 23.5%, respectively.8

Studies indicate that the prevalence of alcohol abuse
in Taiwan is approximately 8.1–14.2%, and depen-
dence is 6.4–11.4%.9–11 It has been estimated that up
to 20% of patients admitted to medical and surgical
wards in community teaching hospitals exhibit alco-
hol dependence.12–13

Alcohol withdrawal syndrome, or alcohol-induced
mental disorder, occurs when an individual who has
consumed a large amount of alcohol over a long
period of time suddenly reduces consumption or
stops drinking altogether. This causes irritability,
agitation, autonomic hyperactivity, disorientation,
and vivid hallucination.14 The criteria for alcohol
abuse and alcohol dependence are described in the
Diagnostic and Statistical Manual of Mental Disor-
der (DSM-IV, fourth edition) by the American Psy-
chiatric Association.15

During prolonged post-operative hospitalization
for microsurgical reconstruction after tumor abla-
tion, patients are unable to continue their habitual
alcohol consumption. When alcohol intake is
abruptly discontinued, the physical compensatory
changes produce severe withdrawal symptoms.
Therefore, patients with alcohol dependency who
have not been identified pre-operatively might suffer
alcohol withdrawal syndrome during the post-oper-
ative period.16 However, the critical period for
microvascular anastomosis failure–induced flap
compromise is always within the first week post-

operatively. Thus, some surgeons may be reluctant to
perform aggressive reconstructive procedures or
other surgical interventions. Few studies have exam-
ined the relationship between acute alcohol with-
drawal and free tissue transfers in head and neck
reconstruction.17–18 In this study, we examined data
from patients who had undergone head and neck
cancer ablation and free flap reconstruction and who
had been diagnosed with alcohol withdrawal syn-
drome. Peri- and post-operative management strat-
egy is reviewed.

MATERIALS AND METHODS

In this retrospective review, we analyzed 1,364
patients who had, during the past 10 years, under-
gone microsurgical tissue transfers after head and
neck cancer ablation, at Chang Gung Memorial
Hospital – Kaohsiung Medical Center, Taiwan. In-
patient medical charts were reviewed. Enrolment
criteria included heavy and prolonged alcohol use
and two (or more) of the followings: autonomic
hyperactivity, hand tremors, insomnia, nausea/vom-
iting, transient hallucination or illusion, psychomotor
agitation, anxiety, and grand mal seizures after
ceasing or reducing alcohol use. Symptoms of delir-
ium tremens included increasing agitation, progress-
ing sleep disturbance, confusion, disorientation, and
psychomotor retardation.19

A total of 54 patients were diagnosed post-opera-
tively with alcohol-induced mental disorders. No
prophylactic treatment against alcohol withdrawal
and delirium tremens prior to tumor resection and
reconstruction was provided. Age ranged from 33 to
71 years. In all, 18 were buccal cancers, 10 were gum
cancers, 12 were tongue cancers, 7 were hypo-pha-
ryngeal cancers, 5 were mouth floor cancers, and 2
were lip cancers. After cancer ablation, 16 segmental
mandibular bony defects were noted: 6 compound
mandibular defects (combined buccal and cheek soft
tissue defects) and 10 buccal mucosa and mandibular
bone complex defects. Tongue base or buccal soft
tissue defects were seen in 28 patients, 7 had hypo-
pharyngeal defect, and 4 had a mouth floor defect.
Reconstruction procedures included 25 free radial
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forearm flaps, 13 anterolateral thigh (ALT) skin
flaps, 10 fibula osteocutaneous flaps and 6 double free
flaps (fibula osteocutaneous flap and ALT myocuta-
neous flap). Table 1 summarizes the demographic
characteristics of the study population.
Immediate psychiatric consultation and emergent

treatment was initiated if alcohol-induced mental
disorder was observed post-operatively. Medical
treatment included administration of short-acting
benzodiazepine (lorazepam, Ativan, 1 mg) 1–2# t.i.d.
and 2# q.h.s. for alcohol withdrawal. Diazepam
(Valium, 2 mg) was added if irritability continued. An
anti-psychotic agent (haloperidol; Haldol) was given
to patients suffering extreme agitation or hallucina-
tions. Nutritional support with thiamine and mul-
tivitamins was administrated intravenously. Some
patients required physical restraint until psychiatric
symptoms stabilized.

Statistical analysis

Bio-statistical analysis of predisposing factors
including diagnosis, onset, duration, alcohol history,
duration of hospitalization, and secondary proce-
dures were compared between the complication and
non-complication group. The independent t-test was
used to select continuous variables correlating be-
tween non-complicated and complicated groups in
alcohol-induced mental disorder patients. The Chi-

square/Fisher Exact test was used to analyze demo-
graphic factors for categorical variables between each
group. A two-sided P value < 0.05 was considered
statistically significant. All statistical analyses were
performed using the statistical software package
SPSS version 11.0 (SPSS; Chicago, IL).

RESULTS

A total of 54 patients were diagnosed with alcohol
withdrawal syndrome post-operatively—26 were
diagnosed with alcohol withdrawal and 28 with
delirium tremens. History of alcohol drinking was 5–
40 years (mean, 17.5 years). Most recent consumption
of alcohol was an average of 1.8 days pre-operatively.
Onset periods ranged from the first to fourth day
post-operatively. Duration of alcohol withdrawal or
delirium tremens was 3–10 days. All patients gradu-
ally stabilized after intensive medical treatment.
Analytical results revealed that the overall flap

survival rate was 96.4% (1,263 of 1,310) in patients
without alcohol withdrawal syndrome, and the
overall success rate was 83% (45 of 54) in patients
with alcohol withdrawal syndrome. The flap survival
rate in patients with alcohol withdrawal syndrome
was significantly decreased in comparison with those
not suffering (P < 0.001). Of 54, 9 (17%) flaps
failed—4 in patients with alcohol withdrawal and 5 in

TABLE 1. Summary of demographic characteristics of alcohol-induced mental disorder in patients who have undergone head and
neck reconstruction. ALT anterolateral thigh, FFF free forearm flap, Fibula fibula osteocutaneous flap

Complication (n = 28) Non-complication (n = 26) P value

Age (years) Mean ± SE 50.6 ± 0.2 50.4 ± 1.7 0.94
31–40 3 3
41–50 12 11
51–60 10 8
>60 3 4

Tumor stage
Tumor size T2 6 4 0.81

T3 10 9
T4 12 13

Lymph node N0 5 6 0.69
N1 9 10
N2 14 10

Tumor site Oral cavity (buccal, gum, lip) 16 14 0.32
Tongue 7 5
Mouth floor 2 3
Pharynx 3 4

Flap reconstruction ALT 9 4 0.53
Fibula 5 5
FFF 11 14
Fibula+ALT 3 3

Mandibulectomy None 15 19 0.098
Marginal 4 0
Segmental 9 7

Preventive tracheostomy Yes 21 19 0.68
No 7 7
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patients experiencing delirium tremens. The etiologies
of the 9 flap failures were related to alcohol-induced
mental disorder. Flaps initially revealed good circu-
lation post-operatively, but compromised and failed
during the duration of alcohol withdrawal: 7 failed
completely due to both arterial and venous vessels
being compromised during seizure agitation; 1
developed venous insufficiency and failed salvage;
and 1 completely failed due to severe wound infec-
tion.
During the critical post-operative period, 28 of the

54 (52%) patients with alcohol withdrawal syndrome
experienced complications; 26 (48%) suffered flap-
related complications and 19 (35.2 percent) patients
required additional surgery. Partial necrosis was ob-
served in 3 patients and debridement was needed due
to severe wound infection. 9 flaps failed and needed
additional coverage—including 5 free flaps (four
ALT skin flap and one gracilis muscle flap), 3 pedi-
cled pectoralis major myocutaneous flaps and 1 skin
graft after debridement. Venous insufficiency devel-
oped in 3 and re-operation for thrombectomy and
venous anastomosis was needed: 2 were salvaged
successfully and 1 failed. A hematoma in the area
surrounding the flap was seen in 4 patients and sur-
gical intervention for drainage was needed. Following
fibula flap reconstruction, 1 patient had Leibinger
mini-plate breakdown which required replacing the
mini-plate laterally. A total of 12 patients had severe
wound infections, but all healed uneventfully after
wound drainage and medical treatment. Addition-
ally, 2 complications were not flap-related—1 patient
needed ventilator support due to dyspnea during se-
vere alcohol withdrawal and 1 needed emergency
tracheostomy and ventilator support due to extuba-
tion failure on the second day post-operatively.

Statistical data was compared between the com-
plication (n = 28) and non-complication (n = 26)
sub-groups in patients with alcohol-induced mental
disorders (Table 2). The analytical parameters did
not significantly differ with regard to age, site of head
and neck tumor, stage of cancer, history of alcohol
use, most recent alcoholic drink after abstinence,
onset/duration of alcohol withdrawal syndrome,
presence or absence of mandibulectomy or flap
choice for reconstruction (Tables 1 and 2, P > 0.05).
However, secondary operative procedures and dura-
tion of hospitalization significantly differed between
complication and non-complication groups
(P < 0.001) (Table 2).

DISCUSSION

Many clinical problems inherent in alcohol-in-
duced mental disorder may complicate treatment.19

These patients are often uncooperative and may even
be hostile to medical personnel during the symp-
tomatic period. Alcohol withdrawal syndrome can be
a serious complicating factor in patients undergoing
ablation and reconstructive surgery for head and
neck tumor.17 If the functional results of a micro-
surgical procedure are unsatisfactory, surgeons
should be more aggressive in treating patients suf-
fering alcohol withdrawal.
However, reconstructive microsurgical techniques

are commonly applied in complex head and neck
reconstruction after cancer ablation. In this study, the
success rate was 96% in patients without alcohol
withdrawal syndrome after free tissue transfer for
head and neck tumor ablation. Conversely, the flap
success rate in patients with alcohol withdrawal was

TABLE 2. Analytical parameters of complication and non-complication groups in alcohol-induced mental disorder

Complication (n = 28) Non-complication (n = 26) P value

Diagnosis Alcohol withdrawal 16 10 0.84
Delirium tremens 12 16

Alcohol history (years) <10 2 2 0.83
10–20 18 17
>20 8 7

Last drink (days) Mean ± SE 1.5 ± 0.1 2.0 ± 0.2 0.051
Onset (days) <2 17 17 0.96

2–4 11 9
>4 0 0

Duration (days) <4 0 0 0.24
4–8 21 23
>8 7 3

Hospitalization (days) Mean ± SE 31.6 ± 1.8 20.3 ± 1.3 <0.001*
Secondary procedure Yes 19 0 <0.001*

No 9 26

*Bio-statistically significant differences between each group.
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only 83%. Thus, the flap survival rate was signifi-
cantly lower in those with alcohol withdrawal syn-
drome. The patho-physiology for these failed flaps
during seizure or thrashing agitation is unclear and
needs further survey. However, this finding indicates
that alcohol-induced mental disorder is an important
contributing factor in flap compromise following
head and neck reconstruction. Tonnesen et al.
showed that alcohol abusers have a two to three times
greater morbidity than normal controls. Their studies
have demonstrated that these patients require signif-
icantly more secondary procedures.16 Weinfeld et al.
observed no difference in overall complication rate
between those experiencing withdrawal and those
who were not.18 In this series, 52% (28/54) morbidity
was noted in patients with alcohol-induced mental
disorder and 92% of all complications were flap re-
lated. These complications resulted in a high failure
rate of reconstructed flaps. In the complication
group, 19 of 28 (67.8%) required secondary proce-
dures to reconstruct the defect, and 9 (32.1%) re-
quired another flap reconstruction due to flap failure.
Hospital stay was also significantly longer in the
complication group than in the non-complication
group. Therefore, accurate preoperative assessment
and effective treatment strategies are important for
managing patients undergoing head and neck recon-
struction.20

Engle et al. suggested the following treatment goals
for patients experiencing alcohol-induced mental
disorder: (1) preventing further life-threatening reac-
tions, (2) treating symptoms, (3) treating the under-
lying disorder, and (4) preparing the patient for long-
term alcohol abstinence and minimizing risk of drug
dependence.21 Therefore, all patients scheduled for
head and neck cancer resection and reconstruction
should be evaluated pre-operatively to identify the
extent of alcohol abuse or dependency and thus the
potential for peri-operative alcohol withdrawal syn-
drome.18 Post-operatively, these patients must be
diagnosed early if symptoms/signs of alcohol-induced
mental disorder are noted. A psychiatrist should be
consulted and actively involved in the care of these
patients. Outcome clearly depends on prompt and
aggressive treatment.22

However, identifying patients at risk for develop-
ing symptoms is difficult. A history of inpatient
medical detoxification or withdrawal symptoms,
including withdrawal seizures, hallucinations or
tremors, indicate a significantly increased risk of fu-
ture withdrawal and delirium tremens. Weinfeld et al.
have mentioned that prophylactic therapy could
prevent complications during the onset of alcohol

withdrawal syndrome.18 Prophylactic therapy and
more intensive post-operative monitoring should be
considered in these cases with an alcohol withdrawal
history.13,18 The onset and duration of alcohol-in-
duced mental disorder depends on the symptoms.
Mild symptoms of alcohol withdrawal are usually
evident 1–2 days after abstinence and may induce
hand tremor, malaise, anxiety, mood changes, head-
ache, sleep disturbance, and mild hyper-autono-
mia.23,24 Major withdrawals are marked by
progression of the above symptoms with the addition
of fever, disorientation, hallucinations, and seizures.
The major symptoms may present 1–5 days after
abstinence. Delirium tremens may occur 2–5 days
after alcohol cessation. Symptoms of delirium tre-
mens include inattention, sleep disturbance, psycho-
motor retardation, altered consciousness to coma,
profound autonomic hyperactivity, hallucination and
seizure, and, in severe cases, death.25

In this study, 26 patients were diagnosed with
alcohol withdrawal syndrome and 28 with delirium
tremens, post-operatively. These patients had varying
degrees of symptoms and suffered disturbed con-
sciousness and irritation, commencing between post-
operative day 1 and day 4 and continuing for 3–8
days. However, in all cases, microvascular anasto-
mosis failure and flap compromise occurred within 1
week post-operatively. Therefore, this 1-week period
is the most critical time for patients undergoing head
and neck microsurgical reconstruction after tumor
ablation. Intensive care and early diagnosis can
clearly prevent major complications.
On diagnosis of alcohol withdrawal, treatment

should commence immediately to avoid progression.
Patients with alcohol-induced mental disorder almost
always have associated malnutrition and studies have
indicated 30–80% of patients with alcohol depen-
dence to be thiamine deficient. When the symptoms
of alcohol disorder are observed, an initial regime of
parenteral thiamine, multivitamins, and folic acid
supplements should be administered immedi-
ately.14,21 Benzodiazepines are the safest and most
effective pharmacological therapies,14 the most fre-
quently used being lorazepam (Ativan) and diazepam
(Valium). Lorazepam is more suitable in patients
with compromised liver function because its effects
are immediate and it is not metabolized in the liver.
Longer-acting benzodiazepines (e.g., diazepam) may
offer more gradual withdrawal and more effective
seizure prevention. The benzodiazepine dose required
for treating alcohol-induced mental disorder varies.
The dosage should be titrated to the severity of the
patient�s symptoms.14,15 The suggested algorithm of
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our treatment is shown in Fig. 1. Diazepam (5 mg
i.v.) should be used and repeated until the symptoms
of delirium tremens or seizure resolve.
Delusion and agitated behavior are common in

delirium tremens. If seizures occur due to withdrawal
from alcohol, they always precede the development of
delirium. Appropriate early treatments of the alco-
hol-induced mental disorder to control such behavior
and prevent progression to delirium are vital. Anti-
psychotics (e.g., haloperidol) may be effective in pa-
tients with extreme hallucinations and severe with-
drawal symptoms.15,25

In summary, alcohol-induced mental disorder is
critical and may cause high morbidity in patients with
free tissue transfer after head and neck surgery.
Therefore, close observation, rapid diagnosis, and
immediate medical treatment are the keynote policies
in treatment of this disorder. Post-operative care
involving the otolaryngeal surgeon, plastic surgeon,
psychiatrists, and nursing staff is necessary. Early
recognition and treatment of alcohol-induced mental
disorder will reduce the number of complications
following free tissue transfers. When patients have a
history of heavy alcohol ingestion, pre-operative
evaluation of alcoholism and prevention of alcohol-

induced mental disorder could decrease the compli-
cation rate.
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