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Postoperative Pain-Related Morbidity:
Video-Assisted Thoracic Surgery

Versus Thoracotomy
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Robert D. Dowling, MD, David Burke, MD, Joseph Gavlick, PhD,
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Sections of Thoracic Surgery, Anesthesia, and Psychology, University of Pittsburgh, Pittsburgh, Pennsylvania; Division of
Cardiothoracic Surgery, 5t. Luke’s Medical Center, Milwaukee, Wisconsin; and Division of Cardiothoracic Surgery, Humana

Hospital, Dailas, Texas

One hundred thirty-eight consecutive, nonrandomized
patients, with equivalent demographic and preoperative
physiologic parameters, underwent either a video-
assisted thoracic surgical (VATS) approach (n = 81) or a
limited lateral thoracotomy (LLT} approach (n = 57) to
accomplish pulmoenary resection for peripheral lung le-
sions (=3 cm in diameter). Wedge resection was done in
74 VATS patients and 19 LLT patients. Seven patients
underwent VATS lobectomy and 38 patients had lobec-
tomy performed through an LLT. Pain was quantitated
by postoperative narcotic requirements, the need for
intercostal/epidural analgesia, and patient perception of
pain index scoring. Shoulder and pulmenary function
{forced expiratory volume in 1 second) were measured
preoperalively, 3 days postoperatively, and at 3 weeks of
follow-up. Patients undergoing VATS experienced sig-
nificantly less postoperative pain. No patients undergo-

Recent reports in the literature have emphasized the
clinical perception of reduced postoperative morbid-
ity associated with video-assisted thoracic surgical (VATS)
approaches for a wide variety of intrathoracic pathologic
processes [1-17]. Despite these authors’ enthusiasm with
the VATS approach, there has been little objective docu-
mentation of the relative benefits of this approach com-
pared with open thoracotomy techniques. We undertook
this study to compare the early postoperative differences
in “pain-related” morbidity between the VATS approach
to pulmonary resection and lung resection accomplished
through a limited lateral thoracotomy (LLT) approach.
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ing VATS required intercostal block/epidural analgesia;
31 LLT patients (54%) required this treatment for break-
through pain (p = 0.001). Narcotic requirements were
less (p = 0.05) among VATS patients, which correlated
with lower perception of pain index after operation for
VATS palients. Shoulder girdle strength was equally
impaired at day 3, but function was more improved in
VATS patients at 3 weeks (p = 0.01). Patients undergoing
wedge resection alone by LLT had greater impairment in
early (day 3) pulmonary function (forced expiratory vol-
ume in 1 second) (p = 0.002); this difference from VATS
was not sustained at 3 weeks. Video-assisted thoracic
surgery is associated with reduced pain, shoulder dys-
function, and early pulmonary impairment compared
with LLT for select patients requiring pulmonary resec-

tion,
{Ann Thorac Surg 1993;56:1285-9)

Material and Methods

Patient Cohorts

One hundred thirty-eight consecutive patients requiring
pulmonary resection for peripheral lung lesions (=3 ¢m in
diameter) between March and November 1992 were in-
ducted into this study after informed consent had been
obtained in accordance with the investigational review
committees of all participating institutions. Pulmonary
resection was accomplished using the VATS approach in
81 patients, and an LLT was used for pulmonary resection
in the remaining 57 patients. There was no difference in
mean age, sex, or preoperative pulmonary function be-
tween patients in the two groups (VATS versus LLT).
Additionally, all patients in both groups had good func-
tional status (ECOG 0-1).

The “limited lateral thoracotomies” performed were
either totally muscle-sparing approaches (n = 52) or
lateral thoracotomies sparing the entire serratus anterior
muscle and the bulk of the latissimus dorsi muscle (n = 5)
[18]. All VATS resections were accomplished as per the
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Table 1. Diagnoses

Thoracotomy
Diagnosis (n =57

Benign nodule 11
Benign infiltrate 3
Primary cancer 41
Metastatic cancer 2

VATS = video-assisted thoracic surgery.

techniques described in previous reports by us [1, 7, 9, 10,
12, 19].

Patients considered for this study fell into two broad
categories. The first group consisted of patients identified
with idiopathic pulmoenary processes (nodules, infiltrates)
requiring lesional biopsy to direct appropriate medical or

surgical therapy. The other subset was made up of pa-
tients with known “primary” lung cancers being consid-
ered for “curative” pulmonary resection (Table 1).

The extent of pulmonary resection performed in both
study cohorts (VATS versus LLT) was based on primary
clinical cencerns (pathology and functional status) rather
than attempting to balance the number and variety of
procedures in each group. In all, wedge exciston was
primarily used for pulmonary resection in 74 VATS pa-
tients and 19 LLT patients. All infiltrative pulmonary
disease and pulmonary nodules confirmed by intraoper-
ative frozen section pathologic analysis to be benign were
managed with wedge resection alone (VATS, 48; LLT, 13).
Furthermore, all metastatic pulmonary nodules ap-
proached in this series were managed by wedge resection
alone. Finally, a smaller group of patients with known
bronchogenic carcinoma having impaired cardiopulmo-
nary reserve underwent wedge resection combined with
intrapperative lymph node staging as a primary “‘compro-
mise” treatment of their malignant condition (VATS, 17;
LLT, 3).

Formal lobectomy was the resection performed in the
remaining 45 patients in this study. Seven patients under-
went VATS lobectomy, and 38 pahents had lobectomy
performed through a LLT.

Study Methods

All 138 patients inducted into this prospective, nenran-
domized study underwent a uniform series of periopera-
tive evaluations to assess the differential pain-related
morbidity between either LLT or VATS approaches to
pulmonary resection (wedge, lobectomy). On postopera-
tive days 1 through 3, the following were measured:

Visual analogue scale/pain perception index
Analgesia requirements
Patient-controlled analgesia
Epiduralfintercostal block
Pulmonary function evaluation {day 3)
Complication tabulation (hospital stay)

During the postoperative period at 3 to 4 weeks, the
following were measured:

Ann Thorac Surg
1993;56:1285-9

Visual analogue scale/pain perception index
Shoulder girdle function

Pulmenary function

Complication tabulation (total)

P’ain was quantitated in the study cohorts as a functicn
of postoperative narcotic requirements, the need for in-
tercostal/epidural analgesia, and visual analogue scalesas
an index of the patient’s perception of pain. Patients were
asked to respond to a standard pain questionnaire at
8-hour intervals during the first 3 postoperative days and
again at their return clinic visit (Fig 1), This postdischarge
follow-up visit occurred between 3 to 4 weeks after
operation. Intravenous narcotic administration, con-
trolled by the patient, was the method of analgesic deliv-
ery for all patients during day 1 through day 3 postoper-
atively. Total narcotic dosage during this 3-day period
was also quantitated. These patients also underwent a
preoperative psychologic assessment (modified McGill
pain questionnaire) to ensure that an equivalent psycho-
logical profile existed between patients approached by
VATS or LLT [18].

Shoulder function was estimated by measuring the
strength of the latissimus dorsi and serratus anterior
muscle groups before aperation in both patient coborts
with a standard dynamonometer used by the physical
therapy departments [18]. The shoulder function changes
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Tavle 2. Postoperative Morbidity

Morbidity Thoracotomy ~ VATS
Lrath 0 0
Ventilator (>72 h) 2 1
Alelectasis (requiring bronchoscopy) 3 0
Empyema 1 0
it leak (>7 days) 8 4
- Pastop bleeding 1 0

Total 15 5

' = 0,05 versus thoracotomy.

- VATS = video-assisted thoracic surgery.

 alter operation in the study cohorts was assessed at 3 days
and 3 to 4 weeks postoperatively. These changes were
‘eipressed as a percentage of the patient’s preoperative

baseline shoulder strength values.

Pulmonary functional analysis was alse assessed pre-
operatively, at the third postoperative day, and at the 3- to
4week follow-up examination as described by us in an
earlier report {18]. The length of postoperative hospital

sfay and the complications occurring in both the VATS

and LLT approach groups were also quantitated. Statisti-
cal procedures used in this analysis consisted of the
Mann-Whitney test for ordinal data, Fisher's exact prob-
ability test, and analysis of variance techniques for con-
tinuous data.

Video-assisted surgical {VATS) approaches and tech-
rigues used by us for pulmonary wedge resection are
described in recent reviews in the literature [1, 7]. The
spedific techniques we used to accomplish VATS lobec-
fomy are outlined in recent manuscripts by Kirby and
colleagues [19] and Roviare and associates [20].

Results

There were no deaths in either cohort, but postoperative
morbidity was less in the VATS group (Table 2). The
postoperative hospital stay of 5.0 = 3.3 days for VATS

40,
; =0~ THORACOTOMY
'&t —A— VATS
c 30
8 10
a 104 A\Iﬁ-\ﬂ
;
DAY 1 DAY 2 DAY 3
p=NS p=0.02 p=0.01

Fig 2. Patieni-controlled intravenous morphine in milligrams reguired
by each patient colort (wideo-nssisted thoracic surgery [VATS] versus
left lateral thoracotony) during the first 3 posloperative days of study.
(NS = not signifieant.)
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Fig 3. Awverage daily paiin perceplion index score during the first 3
postoperative days and al postoperative day 21. (NS = not signifi-
cant; VATS = video-assisted thoracic surgery.)

patients was also shorter (p = 0.01) than that required for
patients approached through LLT (7.5 = 4.7 days).

The results of this study substantiate the impression
that VATS patients experienced less postoperative dis-
comfort compared with “open’” thoracic surgical tech-
niques [1-17]. No patient undergoing VATS required
intercostal block or epidural analgesia to control postop-
erative pain; however, 31 LLT patients (54%) (p = 0.001)
required these adjunctive pain control measures during
the postoperative period for pain unresponsive to patient-
controlled analgesia. The total narcotic requirement was
also less during the 3 days of patient-controlled narcotic
analgesia among the VATS patients compared with the
LLT group (Fig 2). This correlated with lower perceived
pain scores in the VATS group throughout the postoper-
ative period (Fig 3).

Shoulder girdle strength was equally impaired in both
study groups at the postoperative day 3 assessment, but
by 3 weeks after operation the VATS patients’ function
had nearly returned to their preoperative levels. The
shoulder {function of the LLT group, however, remained
significantly impaired at the 3-week follow-up examina-
tion (Table 3). This shoulder dysfunction alse correlated
with increased perceived pain index among the LLT
patients at the postdischarge follow-up visit {see Fig 3).

It would have been inappropriate to compare postop-
erative changes in pulmonary function between all pa-
tients in these study cohorts due to differences in the
number of lobectomies performed between the VATS and
LLT groups. We were, however, able to study pulmonary
function differences (forced expiratory volume in 1 sec-

Table 3. Postoperative Shonlder Function (Percent of
Preoperative Strength)

Day Thoracotomy VATS 7 Value
Postop day 3 56% 39% NS
Postop day 21 59% 85% 0.01
NS = not significant; ~ VATS = video-assisled thoracic surgery.
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DISCUSSION

DR KEITH 5. NAUNHEIM (St. Louis, MO): Thanks so much for
giving me the manuscript, Dr Landreneau. This is a very inter-
esting and a timely project, specifically because there have been
a number of ¢laims that thoracoscopy is less invasive and less
painful, and they have not yet really been addressed in a
prospective or controlled fashion. The main thrust of your
manuscript is the comparison of thoracoscopy and limited tho-
racotomy with regard to shoulder function and pain indices.
However, it is important to note that the two groups that you
presented in this study were not similar with regard to the
procedure involved. Approximately 70% of the patients in the
thoracotomy group had lobectomy versus 10% in the VATS
group. So it is really not fair to compare morbidity or pulmonary
functions or ventilatory compromise postoperatively. Have you
dissected out that group of patients in the VATS group and in the
limited thoracotomy group who had just wedge resection? I think
a comparison of both morbidity and postoperative pulmonary
function between those two subgroups or selected cohorts might
be more valid.

I would like to congratulate you on an interesting talk, and 1
think we will be hearing more of this in the future.

DR LANDRENEAU: Doctor Naunheim, we have looked at the
subset of patients who underwent pulmonary wedge resection
by thoracotomy or by VATS. Interestingly, we found that at
postoperative day 3, where pain was found to be the greatest,
there was less impairment in pulmonary function in the VATS
group compared with the thoracotomy group. At 3 to 4 weeks
after operation there still remained some impairment in pulmo-
nary function in both operative approach groups, but this sus-
tained reduction in pulmonary function was equivalent.

I think that there may be some benefit with the VATS approach
in preserving pulmonary function in the early postoperative
period after pulmonary wedge resection. This may particularly
be of benefit to the patient with significant preoperative pulmo-
nary functional impairment. I encourage others to study the
relative efficacy of VATS versus thoracotomy as experience with
these endoscopic surgical techniques grows.

DR DOUGLAS J. MATHISEN (Boston, MA): In addition to the
difference in the procedure, I think most people who would do a

wedge resection would not do the kind of incision that you have
described with the retractors. Have you looked at very limited
incisions that most people would do for a standard wedge
resection, looking at the pain and the issues that you have looked
at with VATS?

DR LANDRENEAU: We have not. We tried to standardize our
open thoracotomy procedure, but we agree that this is another
area that needs further investigation.

DR WILLIAM H. WARREN (Chicage, IL): This is a very nice
report, Dr Landreneau. I am assuming that the epidural catheter
was placed at the end of the procedure.

DR LANDRENEAU: No, it was placed by the anesthetic team.
This usually was a single shot of epidural anesthesia if the
patient<ontrolled analgesia was not working. And, in fact, we
got some criticism on the front end of the study because we were
not using epidural catheters in these patients. 5ome would say
this is the standard of care for the management of postthoracot-
omy pain. We were trying to use the same study format used in
Dr Hazelrigg’s protocol presented at the meeting of the American
Assodiation for Thoracic Surgery a few years ago, in which he
compared muscle sparing versus standard posterolateral thora-
cotomy with regard to postoperative pain and shoulder girdle
function.

DR WARREN: Did you compare the amount of analgesic that
was given in the patient-controlled analgesia pump in the two
groups?

DR LANDRENEAU: Yes, our analysis of postoperative narcotic
requirements between groups was based on total patient-
controlled analgesia dosage during the first 3 postoperative days.
As we have described, a significantly greater number of patients
in the thoracotomy group had breakthrough pain on patient-
controtled analgesia that required epidural analgesia. In addition
to this supplemental epidural treatment, there sti]l was a patient-
controlled analgesia requirement difference overall between
groups.




